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health and fulfilling the healthcare needs of the population. Adequate healthcare 
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Chapter 1

The Profession of Biokinetics in 
South Africa: The Need for Access 
to the Public Healthcare System
Yvonne Paul, Terry J. Ellapen, Takalani C. Muluvhu  
and Makwena B. Ntjana

Abstract

This chapter reviews the efficacy of the only South African exercise therapy  
profession (Biokinetics) in the rehabilitation of non-communicable diseases 
(NCDs). Biokinetics is a South African exercise therapy profession established 
in 1983 and which operates in both the pathogenic and fortogenic healthcare 
paradigms. Unfortunately, the profession of Biokinetics is restricted to the South 
African private healthcare sector. This chapter describes the scope of the profes-
sion of Biokinetics, empirical studies illustrating the efficacy of the profession 
in addressing society’s non-communicable disease epidemic, and the challenges 
inhibiting the profession from gaining access to the South African public health-
care sector. It is hoped that the presentation and critical appraisal of the empirical 
evidence which illustrates the contribution of the profession of Biokinetics to the 
rehabilitation of NCDs justifies the authors’ claims for the inclusion of the afore-
mentioned profession in the South African public healthcare sector.

Keywords: Biokinetics, exercise therapy, non-communicable diseases, healthcare

1. Introduction

The profession of Biokinetics is a specialised application of clinical exercise 
therapy which developed from the South African Universities Physical Education 
Programme in 1983 [1]. The fundamental roots of the profession of Biokinetics 
date back to 1934 and form part of the history of the South African Defence Force 
[2]. In 1934, a resurgence in the study of Physical Education occurred in the South 
African Defence Force when senior military personnel found that South African 
recruits were in poor physical conditioning, with poor medical, dental, and psycho-
logical health [3–5]. As a result, the South African Defence Force established the 
Physical Training Brigade, a specialised unit aimed at rehabilitating military recruits 
experiencing medical, educational, dental, physical, social and/or psychological 
challenges [5, 6]. The multidisciplinary team responsible for the rehabilitation 
included medical doctors, educators, dentists, physical education instructors, 
physiotherapists, psychologists, and sociologists [5, 6]. Dr. Danie Craven was the 
inaugural director of the Physical Training Brigade [5]. This historical synopsis places 
the resurgence of the South African Physical Education programme in the context 
of military involvement in pioneering South African health and wellness efforts, 
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commemorating the inaugural establishment of the first of the South African 
multidisciplinary medical rehabilitation team, and the intuitive preliminary South 
African exercise therapeutic and research based approach to restoring an individ-
ual’s health and well-being. Biokinetics was born out of the philosophy that exercise 
is medicine. The ground-breaking empirical research of Dr. Danie Craven, Dr. Ernst 
Jokl and Prof. Gert Lukas Strydom has led to the development of the profession of 
Biokinetics [1, 7]. Professor Gert Strydom is affectionately known as the “Father of 
Biokinetics,” due to his immense contribution to the establishment and continued 
advancement of the profession [8].

During the late 1960’s a drastic change in the research philosophy of South 
African exercise rehabilitative medicine occurred, prompted by the inventive 
research of Gert Lukas Strydom [9]. In his doctoral thesis Mr. Gert Strydom investi-
gated the impact of a habitual structured exercise regime as a therapeutic modality 
to rehabilitate the functional exercise physiological capacity of coronary heart 
disease patients [9]. The empirical evidence obtained from the study illustrated that 
habitual, structured exercise regimes could successful augment cardiac rehabilita-
tion and improve patients’ quality of life. The success of these findings encouraged 
other proponents of the Biokinetics profession, such as FJ Buys and JJ Cilliers, to 
pursue postgraduate exercise-based rehabilitation credentials in the newly emerg-
ing field of Biokinetics [4, 10]. FJ Buys investigated the effects of a structured exer-
cise regime on pre-diabetic and diabetic patients [10], while JJ Cilliers reviewed the 
effects of structured exercise training on the post-medical rehabilitation of injured 
soldiers [4]. FJ Buys later became a professor at the Potchefstroom University for 
Christian Higher Education (now known as North-West University), with JJ Cilliers 
becoming a prominent professor at Tshwane University of Technology.

2. Scope of profession of Biokinetics

The scope of the profession of biokinetics focuses on enhancing the physical 
health status and quality of life of a person through a clinical exercise evaluation 
and subsequent prescription of personalised exercise rehabilitation in the dual 
context of pathology (pathogenic healthcare paradigm) and physical perfor-
mance enhancement (fortogenic healthcare paradigm) [11, 12]. The profession 
of Biokinetics also aggressively campaigns for health and wellness promotion as 
well as for the prevention of neuro-musculoskeletal injury and NCDs (fortogenic 
healthcare paradigm), thereby inspiring a positive change in the health and wellness 
continuum towards optimal well-being [1, 13]. Biokineticists are clinically trained 
professionals who address inter-alia the chronic concerns of NCDs in South Africa 
and Namibia through structured exercise rehabilitative intervention [14]. In the 
fortogenic health paradigm a person who is otherwise considered healthy, having 
no predisposing risk of neuro-musculoskeletal injury and/or NCDs, but who seeks 
to adopt a physically active lifestyle in order to avoid the onset and/or risk of illness, 
while simultaneously increasing their quality of life, consults a biokineticist [1, 14].

3. Health dimensions and health paradigms

Strydom et al. described the pathogenic healthcare paradigm as being inclusive 
of both the illness-care dimension and illness prevention dimension (Figure 1) 
[15]. The illness-care dimension involves the presence of disease and/or injury, 
while the illness prevention dimension involves the predisposing intrinsic risk of 
prospective disease and/or injury [15]. The illness-care and illness prevention health 
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dimensions necessitate clinical management by the medical discipline that involves 
the expertise of the following medical specialists: oncologists, cardiologists, cardio-
thoracic surgeons, endocrinologists, neurologists, neuro-surgeons and orthopaedic 
surgeons, general medical practitioners, physiotherapists and nurses [16]. The 
fortogenic healthcare paradigm is the active attempt to prevent the onset of pre-
disposing risk of neuro-musculoskeletal injury and/or NCDs. The aforementioned 
three healthcare dimensions actively intersect each other, thereby necessitating 
the expertise of the aforementioned medical and psycho-social disciplines (bioki-
neticists, dieticians, and psychologists). This dynamic interweaving of the health 
paradigms encourages interprofessional collaboration [14, 17]. Figure 1 provides a 
graphic representation of the dynamic overlap of the different health dimensions 
and of the interventions of the respective healthcare practitioners [12, 15]. Table 1 
describes the interaction of medical specialists in the rehabilitation of NCDs. The 
focus of this chapter is to illustrate the value of the profession of Biokinetics to the 
South African public healthcare sector. As such the chapter will exclusively describe 
the rehabilitation of NCDs. It must be stressed that Biokinetic rehabilitation also has 
a strong emphasis on neuro-musculoskeletal rehabilitation.

The aforementioned examples of NCD management provided by a biokineticist 
illustrate the value of their expertise that can serve both the private and public 
healthcare sectors. Many patients in the public healthcare sector who experience 
NCDs receive standardised treatment and do not receive individualised manage-
ment. The medical and paramedical staff in the public healthcare sector are over-
worked and therefore prescribe general healthcare management strategies whose 

Figure 1. 
Articulation of the health dimensions in the health paradigms [15].



Healthcare Access

6

A
re

as
N

on
-c

om
m

un
ic

ab
le

 d
is

ea
se

s

A
re

a A
 d

isp
la

ys
 th

e o
ve

rla
p 

be
tw

ee
n 

th
e p

at
ho

ge
ni

c a
nd

 fo
rt

og
en

ic
 h

ea
lth

 
pa

ra
di

gm
s, 

w
hi

ch
 is

 k
no

w
n 

as
 fi

na
l-p

ha
se

 re
ha

bi
lit

at
io

n,
 o

r p
os

t m
ed

ica
l p

ha
se

 
(F

ig
ur

e 2
). 

D
ur

in
g 

th
is 

ph
as

e r
eh

ab
ili

ta
tio

n 
co

ns
ist

s e
xc

lu
siv

el
y 

of
 p

hy
sic

al
 

ac
tiv

ity
 an

d 
co

nd
iti

on
in

g 
as

 th
e p

rim
ar

y 
th

er
ap

eu
tic

 m
od

al
ity

.

A
n 

ex
am

pl
e w

ou
ld

 b
e a

n 
as

th
m

at
ic

 p
at

ie
nt

 w
ho

 ta
ke

s p
re

sc
rib

ed
 m

ed
ic

at
io

n,
 h

as
 u

nd
er

go
ne

 p
hy

sio
th

er
ap

y 
an

d,
 la

st
ly

, i
s 

re
fe

rr
ed

 to
 a 

bi
ok

in
et

ic
ist

 [1
5]

. W
hi

le
 m

ed
ic

at
io

n 
m

an
ag

em
en

t f
al

ls 
w

ith
in

 th
e p

ur
vi

ew
 o

f a
 p

ul
m

on
ol

og
ist

 a
nd

 a 
ph

ar
m

ac
ist

, 
th

e p
hy

sio
th

er
ap

ist
 p

ro
vi

de
s a

cu
te

 an
d 

su
b-

ac
ut

e p
ha

se
s o

f p
hy

sic
al

 ac
tiv

ity
 re

ha
bi

lit
at

io
n 

an
d 

th
e e

xp
er

tis
e o

f t
he

 b
io

ki
ne

tic
ist

 
im

pr
ov

es
 th

e a
st

hm
at

ic
 p

at
ie

nt
’s 

re
sp

ira
to

ry
 (a

nd
 su

bs
eq

ue
nt

ly
 ca

rd
io

re
sp

ira
to

ry
) f

un
ct

io
n 

an
d 

qu
al

ity
 o

f l
ife

, e
nc

ou
ra

gi
ng

 
in

de
pe

nd
en

t l
iv

in
g 

th
ro

ug
h 

st
ru

ct
ur

ed
 ex

er
ci

se
 an

d 
ph

ys
ic

al
 ac

tiv
ity

. E
ns

ur
in

g 
th

e p
at

ie
nt

’s 
ca

pa
ci

ty
 fo

r, 
an

d 
th

ei
r i

m
pr

ov
em

en
t 

in
, i

nd
ep

en
de

nt
 li

vi
ng

 is
 al

so
 th

e f
un

ct
io

n 
of

 an
 o

cc
up

at
io

na
l t

he
ra

pi
st

.

A
re

a B
 is

 k
no

w
n 

as
 se

co
nd

ar
y p

re
ve

nt
io

n,
 in

 w
hi

ch
 a 

gi
ve

n 
pa

tie
nt

 h
as

 an
 in

ju
ry

 
an

d/
or

 d
ise

as
e,

 an
d 

ha
s u

nd
er

go
ne

 su
rg

ic
al

 in
te

rv
en

tio
n,

 p
ha

rm
ac

eu
tic

al
 

m
an

ag
em

en
t, 

an
d 

is 
su

bs
eq

ue
nt

ly
 en

ga
ge

d 
in

 fi
na

l-p
ha

se
 fu

nc
tio

na
l 

re
ha

bi
lit

at
io

n 
in

 o
rd

er
 to

 p
re

ve
nt

 d
et

er
io

ra
tio

n 
of

 th
e p

re
di

sp
os

in
g 

in
ju

ry
 (a

nd
/o

r 
di

se
as

e)
 an

d 
av

oi
d 

th
e d

ev
el

op
m

en
t o

f c
o-

m
or

bi
di

tie
s.

A
 ty

pi
ca

l e
xa

m
pl

e w
ou

ld
 b

e a
 ca

rd
ia

c a
rt

er
y 

di
se

as
e (

CA
D

) p
at

ie
nt

 w
ho

 h
as

 su
cc

es
sf

ul
ly

 u
nd

er
go

ne
 su

rg
er

y,
 h

as
 b

ee
n 

pr
es

cr
ib

ed
 

ch
ro

ni
c c

ar
di

ac
 m

ed
ic

at
io

n 
(t

o 
re

du
ce

 th
e v

isc
os

ity
 o

f h
is 

bl
oo

d,
 a

s w
el

l a
s t

o 
co

nt
ro

l h
is 

bl
oo

d 
pr

es
su

re
 a

nd
 h

ea
rt

 ra
te

).
 T

he
 

pa
tie

nt
 w

ou
ld

 h
av

e c
om

pl
et

ed
 ac

ut
e a

nd
 su

b-
ac

ut
e p

ha
se

s o
f p

hy
sio

th
er

ap
y 

be
fo

re
 fi

na
lly

 b
ei

ng
 re

fe
rr

ed
 to

 a 
bi

ok
in

et
ic

ist
. 

Th
e p

rim
ar

y 
go

al
 o

f t
he

 b
io

ki
ne

tic
ist

 is
 en

su
re

 th
at

 th
e p

at
ie

nt
 m

ai
nt

ai
ns

 a 
co

nt
ro

lle
d 

an
d 

st
ru

ct
ur

ed
 p

hy
sic

al
ly

 ac
tiv

e 
lif

es
ty

le
 (w

ith
in

 sa
fe

 cl
in

ic
al

 ex
er

ci
se

 p
hy

sio
lo

gy
 g

ui
de

lin
es

) i
n 

or
de

r t
o 

pr
ev

en
t t

he
 re

cu
rr

en
ce

 o
f, 

an
d/

or
 d

ev
el

op
m

en
t o

f, 
co

-m
or

bi
di

tie
s. 

M
an

y 
ca

rd
ia

c p
at

ie
nt

s h
av

e e
xp

er
ie

nc
ed

 th
e v

al
ue

 o
f c

on
tr

ol
le

d 
st

ru
ct

ur
ed

 cl
in

ic
al

 ex
er

ci
se

 re
gi

m
es

 b
ut

 a
re

 
re

lu
ct

an
t t

o 
ha

bi
tu

al
ly

 co
m

pl
y 

w
ith

 fu
rt

he
r c

lin
ic

al
 ex

er
ci

se
 p

ro
gr

am
m

es
 [1

5]
. A

s s
uc

h,
 m

an
y 

CA
D

 p
at

ie
nt

s c
on

tin
ue

 to
 b

e 
ph

ys
ic

al
ly

 ac
tiv

e t
hr

ou
gh

 p
ar

tic
ip

at
io

n 
in

 st
ru

ct
ur

ed
 co

nt
ro

lle
d 

ga
m

es
 a

nd
 sp

or
t (

re
cr

ea
tio

na
l t

he
ra

py
).15

 B
io

ki
ne

tic
ist

s s
ho

ul
d 

re
fe

r t
he

se
 p

at
ie

nt
s t

o 
re

cr
ea

tio
na

l t
he

ra
pi

st
s t

o 
pr

es
cr

ib
e g

am
es

, s
po

rt
 a

nd
 p

hy
sic

al
 ac

tiv
ity

 re
gi

m
es

 [1
4]

. I
t i

s, 
ho

w
ev

er
, 

im
pe

ra
tiv

e t
ha

t t
he

se
 p

at
ie

nt
s c

om
pl

y 
w

ith
 re

gu
la

r b
io

ki
ne

tic
 cl

in
ic

al
 ca

rd
io

re
sp

ira
to

ry
 ev

al
ua

tio
ns

 so
 a

s t
o 

de
te

rm
in

e t
he

ir 
ca

rd
io

re
sp

ira
to

ry
 st

at
us

 an
d 

th
e e

ff
ic

ac
y 

of
 ex

er
ci

se
 th

er
ap

y. 
Th

is 
in

te
ra

ct
io

n 
im

pl
ie

s i
nt

er
pr

of
es

sio
na

l c
ol

la
bo

ra
tio

n 
be

tw
ee

n 
ca

rd
io

lo
gi

st
s, 

ph
ar

m
ac

ist
s, 

ph
ys

io
th

er
ap

ist
s, 

bi
ok

in
et

ic
ist

s a
nd

 re
cr

ea
tio

na
l t

he
ra

pi
st

s.

A
re

a C
 re

fe
rs

 to
 th

e s
ce

na
rio

 in
 w

hi
ch

 a 
he

al
th

y,
 il

ln
es

s f
re

e,
 p

er
so

n 
is 

w
ho

 is
 n

ot
 

pr
ed

isp
os

ed
 to

 an
y 

ris
k 

of
 p

at
ho

lo
gy

 se
ek

s t
o 

us
e p

hy
sic

al
 ac

tiv
ity

 as
 a 

pr
oa

ct
iv

e 
pr

ot
ec

tiv
e m

ec
ha

ni
sm

 ag
ai

ns
t i

lln
es

s a
nd

 ri
sk

 o
f i

lln
es

s (
pr

im
ar

y p
re

ve
nt

io
n)

. 
Su

ch
 in

di
vi

du
al

s s
ee

k 
th

e e
xp

er
tis

e o
f b

io
ki

ne
tic

ist
s i

n 
or

de
r t

o 
pr

es
cr

ib
e a

 
ph

ys
ic

al
 ac

tiv
ity

 p
ro

gr
am

m
e s

o 
as

 to
 in

cr
ea

se
 th

ei
r p

hy
sic

al
 co

nd
iti

on
in

g 
an

d 
qu

al
ity

 o
f l

ife
. A

 co
m

m
on

 ex
am

pl
e o

f t
hi

s w
ou

ld
 b

e a
n 

ap
pa

re
nt

ly
 h

ea
lth

y 
pe

rs
on

 
ex

er
ci

sin
g 

at
 a 

he
al

th
 an

d 
fit

ne
ss

 ce
nt

re
 an

d/
or

 g
ym

na
siu

m
 (V

irg
in

 A
ct

iv
e)

.

A
re

a D
 is

 k
no

w
n 

as
 co

m
pl

ica
tio

n 
pr

ev
en

tio
n,

 w
hi

ch
 o

cc
ur

s w
he

n 
a p

at
ie

nt
 h

as
 n

o 
di

se
as

e a
nd

/o
r i

nj
ur

y 
bu

t i
s c

at
eg

or
ise

d 
as

 b
ei

ng
 at

 an
 el

ev
at

ed
 ri

sk
 o

f d
ev

el
op

in
g 

N
CD

s d
ue

 to
 an

 u
nh

ea
lth

y 
lif

es
ty

le
 (F

ig
ur

e 1
).

Co
ro

na
ry

 ar
te

ry
 d

ise
as

e,
 d

ia
be

tic
s a

nd
 o

be
se

 p
at

ie
nt

s a
re

 co
m

m
on

 ex
am

pl
es

 o
f i

nd
iv

id
ua

ls 
w

ho
 n

ee
d 

to
 ad

op
t l

ife
st

yl
e 

m
od

ifi
ca

tio
ns

 th
at

 in
cl

ud
e d

ie
ta

ry
 im

pr
ov

em
en

ts
, a

 re
du

ct
io

n 
in

 a
lc

oh
ol

 in
ge

st
io

n,
 a

nd
 te

rm
in

at
io

n 
of

 sm
ok

in
g 

an
d 

re
gu

la
r 

co
m

pl
ia

nc
e w

ith
 st

ru
ct

ur
ed

 co
nt

ro
lle

d 
ex

er
ci

se
. I

nd
iv

id
ua

ls 
ar

e i
nf

lu
en

ce
d 

by
 b

ot
h 

m
od

ifi
ab

le
 (n

ut
rit

io
na

l c
ho

ic
e,

 a
lc

oh
ol

 
in

ge
st

io
n 

ab
us

e,
 to

ba
cc

o 
ab

us
e,

 p
hy

sic
al

 in
ac

tiv
ity

, a
nd

 st
re

ss
) a

nd
 n

on
-m

od
ifi

ab
le

 (g
en

et
ic

 p
re

di
sp

os
iti

on
, a

ge
, a

nd
 g

en
de

r)
 

ris
k 

fa
ct

or
s w

hi
ch

 ad
ve

rs
el

y 
im

pa
ct

 th
ei

r c
ar

di
om

et
ab

ol
ic

 p
ro

fil
es

. I
n 

or
de

r t
o 

pr
ev

en
t t

he
 d

ev
el

op
m

en
t o

f, 
or

 ad
va

nc
em

en
t o

f 
ex

ist
in

g 
N

CD
s, 

th
es

e p
at

ie
nt

s r
eq

ui
re

 th
e i

nt
er

pr
of

es
sio

na
l c

ol
la

bo
ra

tiv
e e

xp
er

tis
e o

f b
ot

h 
th

e m
ed

ic
al

 a
nd

 b
io

-p
sy

ch
-s

oc
ia

l 
di

sc
ip

lin
es

 [1
7, 

18
].

Ta
bl

e 
1.

 
Th

e c
ol

la
bo

ra
tiv

e i
nt

er
fa

ce
 a

m
on

g t
he

 v
ar

io
us

 h
ea

lth
ca

re
 p

ro
fes

sio
na

ls 
w

hi
le

 m
an

ag
in

g n
on

-c
om

m
un

ica
bl

e a
nd

 n
eu

ro
-m

us
cu

lo
sk

ele
ta

l i
nj

ur
ie

s.



7

The Profession of Biokinetics in South Africa: The Need for Access to the Public Healthcare System
DOI: http://dx.doi.org/10.5772/intechopen.97756

efficacy may not be applicable to all patients suffering from NCDs. The inclusion 
of skilled practitioners (such as biokineticists) in the public healthcare sector will 
provide the necessary medical assistance to patients and alleviate the stress placed 
upon already overworked public healthcare sector staff. The incidence of NCDs 
and the upsurge in their mortality is of international concern, therefore countries 
that have skilled professions that are able to assist the present medical workforce in 
order to better combat NCDs should embrace the aid offered by these healthcare 
practitioners and include them in the public healthcare management team. The 
paper encourages the South African Department of Health to include the profession 
of Biokinetics in the public healthcare registry.

4. Non-communicable diseases

Non-communicable diseases (NCDs) are a group of non-infectious diseases 
which include chronic diseases of slow progression over a prolonged period of time. 
These diseases can, however, progress rapidly should they remain untreated and 
have the potential to lead to premature death. Epidemiological statistics attribute 
approximately 41 million premature deaths per year globally to NCDs [19], with 
85% of the aforementioned mortalities occurring in low to middle income coun-
tries such as South Africa [19]. The World Health Organisation has identified 
four primary non-communicable diseases, which include cardiovascular diseases, 
respiratory diseases, cancer, and diabetes mellitus as being of particular concern. 
Collectively, these primary NCDs account for 80% of all deaths attributable to 
NCDs per year [19]. The individual morality rates of the primary NCDs are: 17.9 
million deaths (43.6%) due to cardiovascular diseases, followed by cancer (nine mil-
lion deaths, 21.9%), respiratory diseases (approximately four million deaths, 9.7%), 
and diabetes mellitus (approximately one and a half million deaths, 3.6%) [19].

Unhealthy nutritional choices, physical inactivity, alcohol, and tobacco use have 
been identified as modifiable predisposing risks for mortality related to NCDs. 
These aforementioned risk factors have been classified as modifiable risk factors, 
suggesting that if a patient changes their behaviour, this would favourably improve 
their health status. Regular physical activity of moderate intensity (150 minutes/
week) and/or high intensity (75 minutes/week) as recommended by the American 
College of Sports Medicine has proven successful in improving the risk factors 
associated with NCDs, thereby improving not only the longevity of patients, but 
also their quality of life [16, 18, 20].

5. How exercise combats non-communicable diseases

This section will describe the manner in which habitual exercise, through 
exercise-induced physiological mechanisms, favourably influences the primary 
mortality agents of NCDs: cardiovascular diseases, chronic respiratory diseases, 
diabetes mellitus, and cancer.

5.1 Exercise-induced mechanisms for combatting cardiovascular diseases

Empirical exercise physiology literature has shown that habitual physical 
activity and exercise reduces heart rate and blood pressure, favourable alters high 
density lipoprotein (HDL) levels, low density lipoprotein (LDL) ratios, total serum 
cholesterol, excess body mass and body fat [20, 21]. The following exercise-induced 
physiological mechanisms assist compromised cardiovascular function:
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i. Regular exercise improves arterio-venous extraction of oxygen from hae-
moglobin, which improves cardiorespiratory function. At rest 75–85% of 
the oxygen bound haemoglobin (oxyhaemoglobin) returns to the heart 
without having been extracted, while during exercise a larger portion of 
oxygen (approximately 75%) is extracted from oxyhaemoglobin in order to 
be used to produce energy. Increased exercise intensity lowers arterial partial 
pressure extracting more oxygen from oxyhaemoglobin, which becomes a 
chronic exercise-induced adaptation and prevents an increase in heart rate 
and blood pressure. This exercise induced mechanism lowers the incidence 
of cardiac arrest.

ii. Regular exercise and physical activity increase vagal tone, reducing heart 
rate. This reduction in heart rate affords greater ventricular filling time, 
thereby increasing end diastolic volume. The increased end diastolic volume 
in turn contributes to larger stroke volume, where a greater volume of blood 
being pumped means that a greater volume of oxygen and nutrients is avail-
able to the physically active musculature [20].

iii. Regular exercise also decreases arterial blood pressure as measured by the 
heart rate pressure product (RPP). The rate pressure product (RPP) is the 
product of the heart rate (HR) multiplied by systolic blood pressure (SBP) 
[RPP = SBP x HR] [21]. It is the index of myocardial oxygen consumption. 
As the RPP decreases, greater exercise intensity is required in order to elicit 
chest pain and/or discomfort (angina pectoris), which allows the patient to 
perform a greater volume of physical activity, thereby improving their qual-
ity of life. Clinically, decreased RPP lowers the myocardial oxygen index, 
reducing elevated heart rate and blood pressure [21].

iv. Exercise primarily increases venous return through the following hemody-
namic mechanisms:

 ○ Habitual physical activity and exercise produces laminar shear stress on 
the coronary endothelium, which changes the shape of the endothelial cells 
in the direction of blood flow which in turn stimulates the release of nitric 
oxide. Nitric oxide diffuses into the endothelium and surrounding smooth 
muscles producing vasodilation [20].

 ○ Habitual exercise produces better calcium handling in coronary muscles, 
which decreases coronary vasoconstriction and conversely increases 
coronary vasodilation. Coronary vasodilation reduces resistance to blood 
flow thus lowering blood pressure [20].

5.2 Exercise-induced mechanisms for combatting chronic respiratory diseases

Chronic respiratory diseases include both chronic obstructive pulmonary 
disease, characterised by airway obstruction due to emphysema, and chronic bron-
chitis (inflammation of the bronchioles). Chronic restrictive pulmonary disease 
consists of chronic lung disorders that produce fibrosis (scarring) and inflamma-
tion, which limits inhalation. The most crucial impediment of patients suffering 
from chronic obstructive respiratory disease pertains to the hyperinflation exercise 
response that stems from their constrained exhalation. Hyperinflation could be 
due to increased airway resistance and reduced lung elasticity recoil. Durstine and 
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Moore have reported that structured and controlled physical activity can offer the 
following exercise-induced benefits:

i. Cardiorespiratory reconditioning

ii. Reduced hyperinflation

iii. Enhanced ventilatory efficiency and ventilation-perfusion matching

iv. Increased respiratory muscle strength and endurance

v. Desensitisation to dyspnoea (shortness of breath) and anxiety of physical 
activity regarding exertion

vi. Improves lung diffusing capacity for carbon monoxide

5.3 Exercise-induced mechanisms for combatting diabetes mellitus

Habitual physical activity and structured exercise reduces the hyperglycaemic 
state of diabetic patients during and after an exercise session by increasing glucose 
absorption, which reduces glucose blood concentration.

• Regular exercise increases insulin sensitivity, which necessitates a reduction in 
exogenous insulin intake [22]. Insulin changes glucose to glycogen, decreasing 
the diabetic patient’s hyperglycaemic state. The enhanced insulin sensitivity 
allows reduced amounts of insulin to more readily facilitate this function, 
inhibiting excessive insulin release from the pancreas. This exercise-induced 
endocrine mechanism limits pancreatic hyperactivity. When a diabetic patient 
exercises, there is a reduction in insulin secretion, which upregulates the sen-
sitivity of the insulin receptors, enabling them to better recognise the presence 
of blood glucose, which increases glucose absorption into the exercising muscle 
[21]. Habitual muscle strength training increases the resting metabolic rate 
of the patient, increasing blood glucose uptake without augmenting insulin 
secretion [21].

5.4 Exercise-induced mechanisms for combatting cancer

Habitual exercise rehabilitation of cancer patients is beneficial. For cancer 
patients who are undergoing treatment, the primary objective of the exercise 
therapy is to maintain muscle strength, endurance, and functionality. For patients 
who are in remission, the objective of the exercise therapy is restore prior optimal 
aerobic fitness, muscle strength, endurance, and functionality. Concurrent aerobic 
and resistance training have the potential to enhance bone remodelling and inhibit 
the muscle atrophy that is a side effects of glucocorticoids which are common can-
cer medications. Durstine and Moore have reported that regular structured exercise 
therapy has the following exercise-induced benefits for cancer patients:

i. Increases muscle flexibility and joint range of motion

ii. Decreases muscle atrophy

iii. Increases muscle strength and endurance
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Year Authors Title Journal

2002 Du Plessis, Loots, 
Brits [23]

Abdominal fat distribution and 
cardiovascular risk factors in 
hypertensive females.

South African Journal for 
Research in Sport, Physical 
Education and Recreation, 
24(1):53-76

2004 Schutte, Huisman, 
Malan, Van Rooyen, 
Schutte, Malan, De 
Ridder [24]

Differences in cardiovascular 
function of rural and urban 
African males: the THUSA 
study.

Cardiovascular Journal of 
South Africa, 15(4):161-165

2005 Schutte, Kruger, 
Wissing, Underhav, 
Vorster [25]

The emergence of the metabolic 
syndrome in urban obese 
African women: the POWIRS 
study.

South African Journal of 
Science, 101(1):61-67

2006 Shaw & Shaw [26] Consequence of resistance 
training on body composition 
and coronary artery disease 
risk.

Cardiovascular Journal of 
South Africa, 17(3):111-116

2006 Schutte, Huisman, 
Schutte, Malan, 
Underhav [27]

Cardiovascular function of 
African women with different 
BMIs and blood pressures: the 
POWIRS study.

Cardiovascular Journal of 
South Africa, 17(1):12-18

2007 Shaw & Shaw [28] Physical activity and high-
density lipoprotein cholesterol 
in sedentary male smokers: 
physical activity.

African Journal for Physical 
Health Education, Recreation 
and Dance 13(4,): 441-452

2008 Shaw & Shaw [29] Exercise therapy and its role 
in glucose maintenance s 
medicine.

African Journal for Physical 
Health Education, Recreation 
and Dance, 14(4): 418-427

2008 Shaw & Shaw [30] Relationship between resistance 
training and lipoprotein profiles 
in sedentary male smokers: 
cardiovascular topics.

Cardiovascular Journal of 
Africa, 19(4): 194-197

2008 Shaw, Loots, 
Lategan, Shaw [31]

Effectiveness of aerobic 
exercise training in improving 
pulmonary function in 
asthmatics.

African Journal for Physical 
Health Education, Recreation 
and Dance, 15(1): 150-159

2008 Heilbrunn [32] Exercise and weight loss in 
diabetes and coronary artery 
disease.

South African Journal of 
Diabetes, 1(1):10-12

iv. Increases aerobic fitness

v. Maintains body mass

vi. Facilitates various psychological benefits (alleviates depression, increases 
self-confidence and body image and improves quality of life) [20].

6.  Empirical evidence of Biokinetics research into non-communicable 
diseases in South Africa

In order to determine whether the profession of Biokinetics has made a scien-
tific rehabilitative contribution to the plight of patients suffering from NCDs in 
South Africa, the authors reviewed the Biokinetic research related to NCDs. In so 
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Year Authors Title Journal

2009 Moss [33] Changes in coronary heart 
disease risk profile of adults 
with intellectual disabilities 
following a physical activity 
intervention.

Journal of Intellect Disability 
Research, 53(8):735–44.

2009 Shaw, Shaw,  
Brown [34]

Resistance training and 
predicted risk of coronary heart 
disease in sedentary males.

African Journal for Physical 
Health Education, Recreation 
and Dance, 15(4) https://
doi.org/10.4314/ajpherd.
v15i4.47294

2009 Shaw, Shaw, 
Krasilshchikov [35]

Comparison of aerobic 
and combined aerobic and 
resistance training on low-
density lipoprotein cholesterol 
concentrations in men.

Cardiovascular Journal of 
Africa, 20(5):290-295

2010 Hoebel, De Ridder, 
Malan [36]

The association between 
anthropometric parameters, 
the metabolic syndrome and 
microalbuminuria in black 
Africans: the SABPA study.

Cardiovascular Journal of 
Africa, 21(3):148-152

2010 Shaw, Shaw, Brown, 
Cilliers [37]

Concurrent resistance and 
aerobic training as protection 
against heart disease.

Cardiovascular Journal of 
Africa, 21(4):196-199

2010 Zeelie, Moss,  
Kruger [38]

The influence of physical 
activity on components 
of metabolic syndrome 
and vascular function in 
adolescents: A Narrative Review 
and Physical Activity.

African Journal for Physical 
Health Education, Recreation 
and Dance, 16(2):285-296

2010 Zeelie, Moss, Kruger, 
Van Rooyen [39]

The impact of a 10-week 
physical activity intervention 
programme on selective 
metabolic syndrome markers in 
black adolescents.

South African Journal for 
Research in Sport, Physical 
Education and Recreation, 
32(1): 147-162

2011 Goon, Toriola, 
Uever, Wuam, 
Toriola [40]

Prevalence of body weight 
disorders among adolescent 
school girls in Tarka, Nigeria.

Minerva Paediatric 
63(6):467–71.

2011 Prinsloo, Malan, de 
Ridder, Potgieter, 
Steyn [41]

Determining the waist 
circumference cut off which 
best predicts the metabolic 
syndrome components in urban 
Africans: the SABPA study.

Experimental and Clinical 
Endocrinology of Diabetes, 
119(10):599–603

2012 Botha, Malan, 
Potgieter, Steyn, De 
Ridder [42]

Association of waist 
circumference with perception 
of own health in urban 
African males and females: 
the Sympathetic Activity and 
Ambulatory Blood Pressure 
in Africans (SABPA) study: 
Diabetes Education.

Journal of Endocrinology, 
Metabolism and Diabetes in 
South Africa, 17(2):106-112

2012 Du Toit, Kruger, 
Govender, Henning, 
Kleynhans, Wood, 
De Villers, Fletcher, 
Grant, Van  
Rooyen [43]

Cardiovascular health screening 
among South African students.

African Journal for Physical 
Health Education, Recreation 
and Dance, 18(1): 159-168
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2012 Grace, Wilders, 
Strydom, Ellis [44]

A comparison of the effect 
of two intervention regimes 
on coronary prone executives 
in the South African colliery 
industry.

Occupational Health Southern 
Africa, 18(1):15-21

2012 Grace & Semple [45] The prevalence of 
cardiovascular disease risk 
factors in normotensive, pre-
hypertensive and hypertensive 
South African colliery 
executives.

International Journal of 
Occupational Medical and 
Environmental Health. 2012, 
25(4):375–82.

2012 Heilbrunn [46] The CDE biokinetic approach 
to recreational activities in type 
1 diabetes.

South African Journal of 
Diabetes, 5(4): 25-28

2012 Heilbrunn [47] Does exercise improve or impair 
blood glucose control in type 1 
diabetes? Report.

South African Journal of 
Diabetes and Vascular Disease, 
9(2):66-69

2012 Reger, Kolwicz, 
Libonati [48]

Acute exercise exacerbates 
ischemia-induced diastolic 
rigour in hypertensive 
myocardium.

Springer Plus, 2;1:46

2012 Rossouw, Du Plessis, 
Reynecke [49]

Exercise compliance and health 
outcome in a chronic disease 
management programme.

African Journal for Physical 
Health Education, Recreation 
and Dance, 18(1):77-89

2012 Semple & Johnson 
[50]

Allied health professionals and 
cardiometabolic disease risk 
screening in the workplace: 
a study of two companies in 
Darwin, Australia and physical 
activity.

African Journal for Physical 
Health Education, Recreation 
and Dance, 18(1):65-74

2012 Toriola, 
Moselakgomo, Shaw, 
Goon [51]

Overweight, obesity and 
underweight in rural black 
South African children: original 
research.

South African Journal of 
Clinical Nutrition, 25(2):57–61

2013 Gradidge, 
Constantinou, 
Goldberg [52]

Sudden cardiac arrest risk in 
young athletes.

South African Journal of 
Sports Medicine. 25(2): 53-54

2013 Goon, Toriola, Shaw, 
Amusa, Khosa, Shaw 
[53]

Body fat percent of urban South 
African children: implications 
for health and fitness.

West Indian Medical Journal, 
62(7): 582–8.

2013 Heilbrunn [54] The CDE Biokinetic approach 
to safe exercise prescription in 
people with complications of 
diabetes.

South African Journal of 
Diabetes, 6(1): 19-24

2013 Mathunjwa, Semple, 
du Preez [55]

A 10-week aerobic 
exercise program reduces 
cardiometabolic disease risk 
in overweight/obese female 
African university students.

Ethnicity Disability, 
23(2):143–8.

2013 Toriola, 
Moselakgomo, Shaw, 
Goon, Anyanwu [56]

Are rural South African 
children abdominally obese?

Pakistani Journal of Medical 
Science, 29(3): 740–3
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2014 Ellapen, Essack, 
Thwala, Van 
Heerden [57]

Coronary risk profiles among 
University of Kwa Zulu Natal 
students.

African Journal of 
Physiotherapy and 
Rehabilitative Sciences, 6(1): 
21

2014 Mamabolo, Sparks, 
Moss, Monyeki [58]

The association between 
dyslipidemia and 
anthropometric indicators in 
black and white adolescents 
residing in Tlokwe 
Municipality, North-West 
Province, South Africa: the 
PAHL study.

African Health Science, 
14(4):929–38.

2014 Heilbrunn, Strybos, 
Mufamadi, Flynn 
[59]

The Centre for Diabetes 'Why 
Weight?' weight loss and 
lifestyle change programme.

South African Journal of 
Diabetes, 7(2): 19-23

2014 McKersie & Baard 
[60]

Obesity in 7 - 10-year-old 
children in urban primary 
schools in Port Elizabeth.

South African Journal of 
Sports Medicine, 26(2):55-58

2014 Muluvhu, Mukoma, 
Amusa, Goon [61]

Screening for components of 
metabolic syndrome among 
corporate executives in Gauteng 
Province, South Africa.

African Journal for Physical 
Health Education, Recreation 
and Dance, 20(1):388-399

2016 Heilbrunn & 
Haddow [62]

Why is activity essential as you 
get older? : living with diabetes.

Diabetes Lifestyle, 1: 44-47

2017 Van Rooyen & 
Coopoo [63]

Change in patient nutritional 
knowledge following coronary 
artery bypass graft surgery.

Health SA Gesondheid, 22(1): 
123-129

2017 Van Rooyen & 
Coopoo [64]

Physical activity and lifestyle 
modification in the reduction 
of cardiovascular disease risk 
in coronary artery bypass graft 
patients.

African Journal for Physical 
Activity and Health Sciences, 
23(2): 336-353

2017 Van Rooyen & 
Coopoo [65]

Comprehensive cardiac 
rehabilitation and quality of life 
in coronary artery bypass graft 
patients.

SA Heart, 14(3): 154-160

2018 Pillay & Rugbeer 
[66]

Occupational cardiovascular 
disease risk profile and physical 
activity categories of university 
cleaners.

Occupational Health Southern 
Africa, 24(4):101-104

2018 Van Biljon, McKune, 
DuBose, Kolanisi, 
Semple [67]

Do Short-Term Exercise 
Interventions Improve 
Cardiometabolic Risk Factors in 
Children?

Journal of Paediatric, 
203:325–329.

2019 Ellapen, Broodryk, 
Paul, Buys [67]

The effects of exercise on 
diabetes management.

South African Journal of 
Diabetes and Vascular 
Diseases, 16(1): 40–43.

2019 Paul, Ellapen, 
Barnard, Swanepoel, 
Hammill, Strydom 
[68]

Are there sufficient number 
of exercise therapists in South 
Africa in order to equitably 
manage the non-communicable 
disease epidemic?

International Quarterly in 
Community Health Education, 
39(2): 127–132.
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far as Biokinetics is a uniquely South African profession, the empirical literature 
published will be focused on the South African population, and in all likeli-
hood be published in South African academic journals, the authors reviewed the 
Sabinet database. In addition, the PubMed and Medline databases were used to 
identify international journal publications relating to biokinetics research which 
was focused on NCDs. This was in order to take both national and international 
research databases into consideration. The authors identified 599 records from 
Sabinet and 2241 records from PubMed and Medline using the keyword “bioki-
netics.” All records underwent a three-phase evaluation process, namely: title, 
abstract, and full text analysis. Inclusion criteria was all biokinetic research con-
cerning NCDs. Records therefore included randomised control trial experiments, 
observational experiments with and without concurrent controls, review papers, 
and narrative papers. Exclusion criteria were records unrelated to the profession of 
Biokinetics (exercise therapy) and to NCDs, biokinetic research related to neuro-
musculoskeletal injuries and rehabilitation, biokinetic research related to sport 
performance enhancement, and non-English papers. No time frame was instituted, 
all appropriates records were interrogated for inclusion. Based on the premise 
that this was a preliminary literature search in order to determine the involvement 
of the profession of Biokinetics in NCD research, the quality of the records was 
not accessed. 51 records complied with the inclusion criteria. Of the 51 records, 3 
records were common to both the Sabinet database and to the PubMed and Medline 
databases. The extraction of the common records left 48 records. These records 
were classified into 16 experimental observations, two review articles, and 30 
NCD profiling studies. Further stratification of the records revealed that there 
were four common categories: respiratory research (n = 1), cardiovascular research 
(n = 18), metabolic research (n = 22), and cardiometabolic research (n = 7). These 
categorises included three of the primary NCD mortality agents: cardiovascular 
and respiratory diseases, as well as diabetes mellitus (which fell into the category 
of metabolic diseases). No records concerning research relating to cancer were 
uncovered. Table 2 details the Biokinetics research publications relating to NCDs. 
The efficacy of the empirical findings of the randomised control trials measuring 
the impact of Biokinetics (exercise therapy) on NCDs were reviewed against Mill’s 
Epidemiological Canons.

Year Authors Title Journal

2019 Thaane, Motala, 
McKune [69]

Lifestyle modification in 
the management of insulin 
resistance states in overweight/
obesity: the role of exercise 
training.

Journal of Endocrinology, 
Metabolism and Diabetes in 
South Africa, 24(2) 65-69

2020 Ellapen, Barnard, 
Strydom, Masime, 
Paul [70]

Comparison between the 
non-communicable diseases 
mortality rates between 2010 
and 2016 of selected South 
African countries.

International Quarterly 
in Community Health 
Education. http://www.
doi:10.1177/0272684X2091658

2021 Hene, Wood, 
Schwellnus, Jordaan, 
Laubscher [71]

High Prevalence of Non-
Communicable Diseases Risk 
Factors in 36,074 South African 
Financial Sector Employees: A 
Cross-Sectional Study.

Occupational Environmental 
Medicine, 63(2):159–165

Table 2. 
Chronological listing of biokinetics research publications relating to investigations concerning non-
communicable diseases.
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7.  Experimental research evidence supporting the valuable effects of 
Biokinetics (exercise therapy) in improving the NCD patient profile

The authors employed Mill’s Epidemiological Canons in order to determine the 
value of experimental research evidence supporting the causal extrapolation of the 
effect of Biokinetics exercise therapeutic interventions on NCDs [72]. Mill’s epide-
miological canons have five criteria:

• Temporal sequence refers to the sequence of the exposure of the intervention, 
which must precede the change of the diseased condition within a sufficient 
time frame in order to make a plausible conclusion. Fourteen (87.5%) of the 
16 experimental investigations reported that exercise therapy (Biokinetics 
interventions) improves the NCD profile of participants. Eight (50%) of 
these 16 investigations reported that Biokinetic cardiovascular rehabilitation 
improved the cardiac profile of participants [26, 32, 33, 35, 37, 44, 64, 65]. Five 
(43.7%) investigations illustrated that Biokinetic exercise therapy interven-
tions improve metabolic risk profiles of NCDs patient [29, 39, 47, 55, 67]. One 
(6.25%) study showed that exercise improved pulmonary function of NCD 
patients [31].

• Strength of association refers to the clinical meaningful difference between the 
disease and the intervention. Fourteen (87.5%) of the 16 investigations indi-
cated a strong association between Biokinetic exercise therapy and improved 
NCD profiles (Table 2).

• Consistency of results refers to the consistent observation of the association 
between the outcome of the intervention and the disease. Fourteen (87.5%) of 
the 16 experimental studies indicated that Biokinetic exercise therapy had a 
positive outcome on the NCD profiles of participants (Table 2).

• Biological plausibility refers to the clinical explanation of the observed outcome 
of the intervention in regard to the disease. The 14 studies that reported favour-
able outcomes proposed credible reasons for these improvements (Table 2).

• Dose response refers to the volume of intervention required to produce a specific 
outcome on the disease. There is, however, no consensus pertaining to the 
amount or volume of Biokinetic exercise therapy needed to produce beneficial 
outcomes. It is recommended that prospective experimental research be con-
ducted in order to determine the dose response regarding intensity, duration, 
and frequency of exercise therapy for NCD patients. This new research will 
help medical practitioners and exercise therapists determine the adequate dose 
response to exercise.

8.  The need to include Biokinetics in the public health sector and 
challenges facing inclusion

Non-communicable diseases are increasingly prevalent within South Africa 
[73]. Physical inactivity is recognised internationally as a significant modifiable risk 
factor contributing to the increased prevalence of NCDs [74]. The integration of 
physical activity programmes into the primary health care system through multidis-
ciplinary platforms is thus advocated for and envisioned to be more cost-effective 
than current practices. However, within the current primary health care setting of 
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South Africa, there is an absence of Biokinetics professionals. These professionals, 
whose scope of practice is to improve physical functioning and health through 
exercise, are ideally suited to developing and implementing physical activity 
programmes in the public sector. Despite the evident need for such interventions, 
the role of the Biokineticist has not yet been incorporated into the national public 
healthcare system.

8.1 Role of Biokinetics in the public sector

In South Africa, while research in this field is ongoing, preliminary results are 
however promising and provide an alternative strategy beyond pharmaceutical 
medication regarding the management of NCDs. Effectively, the profession of 
Biokinetics advocates structured exercise interventions as a cheaper alternative to 
current pharmacological and medical strategies employed in the treatment of NCDs 
[69, 73]. The inclusion of Biokinetics in the public sector will assist in accomplishing 
the following strategies, as defined by the Department of Health: [75].

• Prevent NCDs and promote health and wellness at population, community, 
and individual levels.

• Improve control of NCDs through the strengthening and reform of healthcare 
systems.

• Monitor NCDs and their main risk factors, as well as conducting innovative 
experimental research validating the efficacy of exercise therapy.

Other benefits that Biokinetics offers to the public sector include:

• Counselling/educating patients while they are waiting for chronic 
medication.

• Support in the assessment of risk factors for NCDs.

• Provision of services aimed at preventing (fortogenic healthcare paradigm) 
and managing (pathogenic healthcare paradigm) NCDs through lifestyle 
education and exercise–based activities.

• Prescription of home-based physical activity programmes that are 
cost-effective.

• Visiting communities using mobile health clinics in order to educate people 
and evaluate risk factors for NCDs.

• Organising community activities after having assessed physical working  
capacity and risk factors.

• Offering rehabilitation programmes for chronic diseases and injuries in a 
hospital environment in concert with the treatment offered by physiotherapists 
and doctors.

• Supporting non-clinical phase rehabilitation and physical strengthening of 
patients.



17

The Profession of Biokinetics in South Africa: The Need for Access to the Public Healthcare System
DOI: http://dx.doi.org/10.5772/intechopen.97756

Author details

Yvonne Paul, Terry J. Ellapen*, Takalani C. Muluvhu and Makwena B. Ntjana
Tshwane University of Technology, Pretoria, South Africa

*Address all correspondence to: ellapentj@tut.ac.za

8.2  Challenges for the inclusion of the profession of Biokinetics into the South 
African public healthcare sector

These challenges include a lack of recognition for the invaluable role that the 
profession of Biokinetics can play in the South African public healthcare sector, 
coupled with the inaccessibility of national funding for Biokinetics positions by the 
South African Department of Health and a lack of policy regarding strategic plan-
ning relating to the inclusion of the profession of Biokinetics in regards to the pre-
vention (fortogenic healthcare paradigm) and management of NCDs (pathogenic 
healthcare paradigm). The mobilisation of these solutions so as to overcome these 
challenges is fundamental for the inclusion of the profession of Biokinetics into the 
public healthcare sector and for the funding of multidisciplinary community health 
programmes supporting education regarding physical activity interventions and its 
role in improving health at all levels of society.

9. Conclusion

The profession of Biokinetics is an exercise therapy vocation that advocates 
habitual physical activity and exercises as an adjunct to other management strategies 
adopted within a multi-disciplinary healthcare support team. At present, the profes-
sion of Biokinetics is only operational in the private healthcare sector in South Africa. 
Biokinetics has shown to be a valuable adjunct therapeutic modality both in the patho-
genic and fortogenic healthcare paradigms. Numerous experimental research studies 
have been undertaken illustrating the efficacy of Biokinetic exercise therapy pro-
grammes in managing NCDs and improving the quality of life of patients. The inclusion 
of Biokinetics holds significant promise in helping to better manage the NCD epidemic 
in the South African public healthcare sector. Exercise therapy is a substantially more 
cost-effective alternative to other healthcare management strategies as concerns the 
ongoing management of NCDs within the South African population. The profession 
of Biokinetics is comparable to the South African professions of Physiotherapy and 
Occupational Therapy who also prescribe exercise and human movement activity as a 
rehabilitative modality, however these professions are allowed to function within the 
South African healthcare public sector. Internationally, clinical exercise physiologists, 
clinical kinesiologists and exercise specialist (scientists) who have an analogous scope 
of profession to that of Biokinetics function within both the private and public health-
care sector. As such the authors strongly recommend the inclusion of the profession of 
Biokinetics into the South African public healthcare sector.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 2

Structure, Processes and Results in 
Healthcare System in Slovenia
Valentina Prevolnik Rupel and Dorjan Marušič

Abstract

Achieving high quality in the provision of healthcare services represents a basic 
factor in meeting the healthcare needs of the individuals. Accessibility to health 
services in Slovenia over the last two decades has been presented according to 
some of the core values of quality and safety: performance, quality and patient-
centeredness. The focus of the chapter is on three pillars of health system quality: 
structure, processes, and outcomes. In each part, we presented the standard prac-
tice and state of the art, but also the main achievements in the last decade. In the 
structural part, we highlight the investment in equipment and human resources 
and in the process part, the role of the primary level as a gatekeeper with the 
secondary and tertiary level. The results section concentrates on the measurement 
of the results in healthcare; the use of quality indicators and PROMs is discussed, 
the role of quality strategy and health technology assessment in the Slovenian 
healthcare system is presented.

Keywords: health-related quality of life, patient-centeredness, integrated care, 
strategy, structure, processes results, indicators

1. Introduction

Basic motivation for healthcare system upgrading should be citizen’s centered-
ness. By positioning citizen in the center, the whole chain of healthcare from pro-
motion, prevention, and protection to diagnostics, treatment and rehabilitation is 
challenged to meet real healthcare needs of individuals. Immediate access to health-
care services with highest possible quality is crucial to achieve high health-related 
quality of life.

We decided to review provision of healthcare services in Slovenia in this millen-
nium from the quality perspective. Considering performance, safety, timeliness, 
efficiency, equality and patient-centeredness as main values   of quality and safety of 
healthcare system we projected them in the three pillars: structure, processes, and 
outcomes.

In the selection and description of the structural indicators, we aimed to high-
light financing, equipment and human resources as the basis for physical accessibil-
ity – the availability of services enables the citizens to reach them within reasonable 
distance from home and within relatively short time. The analysis of the financing 
system presents the economic dimension acting as a support to physical accessibility 
and describes people’s ability to pay for services without financial hardship.

With procedural indicators our focus was on the major processes in Slovenia 
which can act as good practices in the implementation of integrated healthcare 
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through a specific role of the primary level as gatekeeper and forming inte-
grated care pathways with the secondary and tertiary level. Cases are presented 
which offered the solutions and supported the move of the healthcare towards 
more result-oriented system, such as accreditation process and introduction of 
RheumaHelper application.

The final part of the chapter concentrates on the measurement of the results 
in healthcare. Quality indicators and PROMs are presented; existing registries 
containing data on patients’ health status, medical and case-mix variables that can 
serve as source to obtain useful information and ensure the baseline comparability 
of treatment populations and intervention factors. Quality strategy and status of 
health technology assessment is presented as well as a pilot project to implement 
outcome indicators through national tender.

Throughout the chapter we tried to objectively present the main structural, pro-
cedural and result-oriented developments and on the other hand, present the main 
achievement and implemented solutions in the last decade that are exceptional 
when evaluating them in the current moment with a critical time distance.

2. Structure

2.1 Financing

The financial and economic crisis starting in 2008 significantly affected 
Slovenia. The crisis resulted in a severe economic contraction of 7.8% of real gross 
domestic product (GDP) in 2009 in comparison to 4.4% across the EU28. After 
2013, GDP grew continuously. According to Eurostat database, Slovenia’s GDP 
increased for 47.1% in a period 2005–2017; in 2017 reached 43 billion EUR. In 
comparison, in the same period GDP of EU countries increased for 32.6%.

Total health expenditures (THE) as a percentage of GDP have been increasing 
steadily since 2000. In 2000 they amounted to 7.8%, and then increased to 8.8% 
in 2013 and start decreasing thereafter, reaching 8.21% of GDP in 2019. The main 
explanation for the decrease was the strong growth of GDP after 2013, which was 
not followed with the comparable growth of THE.

Three main sources of financing the healthcare system are compulsory health 
insurance, transfers from the central and local budgets, voluntary complementary 
health insurance and out-of-pocket expenditures paid directly by the citizens. 
Compulsory health insurance is carried out by a single payer Health Insurance 
Institute of Slovenia (HIIS) and represents the main public sources of financing; 
it accounted for 66% of THE in 2019. Complementary health insurance premiums 
(13.5% of THE) and out-of-pocket payments (13.6%) represent the main private 
sources of funding.

Public health expenditures as a share of THE have decreased slowly; they ranged 
between 70 and 74%, reaching 71.8% in 2019. The most important part of public 
health expenditures is compulsory health insurance, representing between 91 
and 96%.

Consequently, there has been an increase in private health expenditure. The slow 
increase started in 2000 where they amounted to 27.1% of THE, and then reached as 
high as 28.9% in 2014 and 29% in 2018. In 2019, they amounted to 28.2% [1].

OOP payments as % of THE do not have a clear trend and have been relatively 
stable amounting to around 12% between 2000 and 2019. In 2018, they amounted to 
11.9% [2].

The role of complementary health insurance has been unclear and source of 
numerous debates as it acts as co-insurance, covering share of each healthcare 
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service in the basic benefit package. Although this makes the basic benefit package 
largely undefined (as almost each healthcare service from the package is partially 
covered also from complementary insurance) and causes inefficiencies in the 
healthcare system, complementary health insurance acted as a protection in eco-
nomic downturns. In recession, the share of coverage from complementary insur-
ance increased for many healthcare services, enabling complementary insurance to 
act without loss; the consequences are of course higher premiums for complemen-
tary insurance causing higher inequities as the premiums are in absolute terms and 
equal for all [3]. These inequities, however, have largely been counteracted with 
a measure introduced in 2012, when the automatic coverage of claims by socially 
vulnerable are directly covered by central budget [4].

2.2 Payment mechanisms

The total budget for health services is divided among the providers through the 
negotiation process with main stakeholders, being Health Insurance Institute of 
Slovenia on behalf of the patients, Ministry of Health on behalf of the Government 
and the providers of healthcare services. When the allocation of the funds is agreed, 
the defined models are applied for fund allocation. This procedure clearly defines 
provider budgets as well as the healthcare services they have to provide and which 
will be paid for by compulsory health insurance. In contrast, there are no pre-
defined limits for private health expenditure. The general agreement with special 
agreements for different groups of healthcare providers are the key products of the 
first phase of contracting processes, which create the fundament for direct con-
tracting negotiations between the Health Insurance Institute of Slovenia and each 
provider.

The second stage of purchasing of health services involves Health Insurance 
Institute of Slovenia and the specific provider within the public healthcare 
network. Definition of the general agreement includes special agreements for 
various groups of healthcare providers, on basis of which the contracts between 
the Health Insurance Institute of Slovenia and each provider are concluded. The 
contracts specify the type and volume of services, but also the prices, methods 
of payments and other important elements, such as supervision and quality 
monitoring. With the exception of some of the programs (outpatient care, sur-
geries, dialysis services and the transplantation program), the reimbursement 
of provided services is prospectively defined and capped in way that healthcare 
services exceeding the negotiated amount are not paid by the Health Insurance 
Institute of Slovenia. If a provider produces fewer services than determined 
by the contract, he is reimbursed according to the actually provided services. 
Voluntary health insurance companies do not participate in the negotiation 
process to define the general agreement and special agreements for different 
groups of healthcare providers, but are mandated to reimburse the total value 
of the provided health services covered by complementary health insurance 
according to the annual plan negotiated in the general agreement. The relative 
value of voluntary health insurance coverage for different health services is 
defined by law.

Payment mechanisms used in Slovenia differ according to the health service 
category. In primary health care, a combination of capitation and fee-for-service is 
used. The planned income of the family medicine in the amount of 132,000 EUR 
at the annual level is divided into the capitation income (approximately 50%) and 
fee-for-service income (approximately 50%).

The capitation income is defined according to the number and age structure of 
the registered persons. Doctors with an above-average number of registered persons 
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(more than 29,231 capitation coefficients per year) receive more funds than family 
physicians with a below average number of persons registered. Capitation is paid in 
a flat rate.

The other half of the income - the service part - depends on the services 
provided. Although the program of services is planned (27,488 coefficients per 
family physician per year), however, in order to obtain the whole service part of 
the revenue, it is sufficient to perform half of the planned services (13,000 coeffi-
cients). The acute care services (coefficients – relative prices) are listed in a catalog. 
One coefficient is worth around 2.5 EUR, depending on the value of the total annual 
budget for family physicians [5].

Outpatient care is paid on a fee-for-service basis. The payment is based on the 
planned (and realized) number of “points”, which historically reflect the estimated 
costs of the provided services. Each specialty has a defined set of services (short 
visit, expanded visit, ultrasound etc.) and each service is assigned a cost weight 
expressed in the number of points. These points reflect the labor costs (medi-
cal doctor specialist, nurse, administrative and laboratory staff), material costs, 
depreciation, and a separate informatization costs.

Acute inpatient care is paid on DRG basis and non-acute inpatient care on bed 
day of stay.

2.3 Network of providers

The Slovene healthcare system remains relatively centralized, as the responsi-
bilities of municipalities have not been fully implemented. The Ministry of Health 
has the task of planning healthcare ensuring equal access to healthcare services and 
equal patient rights for all citizens. All administrative and regulatory functions of 
the system are managed at the national level, whereas municipalities have a task 
to execute the policies and strategies in the area. Compulsory health insurance is 
centrally managed and administered by Health Insurance Institute of Slovenia. The 
professional chambers and organizations also operate at the state level or through 
their regional branches. Municipalities seem to be making limited use of autonomy 
they gained to plan health services. Consequently, the de facto devolution in plan-
ning primary health care from the central government to local communities has not 
yet occurred.

Primary care falls under the jurisdiction of municipalities, which are responsible 
for health policy development at the local level. Municipalities are the owners of 
the community-level primary health care centers that occur all over the country. 
Primary health care centers are established and owned by municipalities, which are 
responsible for their functioning and for ensuring sufficient funds for the main-
tenances of the centers. All employees receive their salary in line with the general 
contract, which is valid for all employees in the public sector. Primary health care 
centers provide emergency medical aid, GP/family medicine, and healthcare for 
women, children and teenagers, community nursing, laboratory and other diag-
nostic facilities, preventive and curative dental care for children and adults, phys-
iotherapy and ambulance services. Primary care practitioners in Slovenia include 
family physicians, pediatricians, gynecologists, community nurses, midwives, 
dentists, pharmacists, therapists, psychologists or psychiatrists and other profiles 
necessary to deliver care. Family physicians and nurses are the initial contact with 
patients, who are in need of care. Community nurses support the patients through 
health promotion and prevention activities, curative, long-term and palliative care. 
Patients are entitled to select their own physician from among the physicians oper-
ating at the primary health care level (i.e. in primary health care centers). Slovenia 
operates a typical gatekeeping system, and patients need a referral from their family 
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physician to be treated by a specialist. International organizations (such as the 
WHO and the World Bank) have played a key role in establishing a family medicine 
model based on the English and Dutch models. The International Survey on the 
Benefits of Primary Health Care “Monitoring Primary Health Care” assessed 77 
indicators for 2009 and 2010 and included, among others, the areas of governance, 
staff development, accessibility, continuity, coordination and scope. Indicators for 
Slovenia show that primary health care is very good and better than in neighboring 
countries [6].

A total of 30 public and private hospitals provide care in Slovenia. There are 10 
general hospitals, 2 university hospitals, 5 mental health hospitals and 13 special-
ized hospitals (3 of them are private). Upon the referral by family physician, the 
patients can freely choose their secondary care provider. Most of outpatient care 
and inpatient care is offered in the hospitals. Most of the hospitals are public 
owned by the state. They are non-profit organizations. Private hospitals, on the 
other hand, are profit organizations, privately owned. They can receive concession 
from the Ministry of Health and can make a contracts with the Health Insurance 
Institute of Slovenia, who would pay them for the care provided. Tertiary care 
is provided by University Medical Centers located in Ljubljana and Maribor, the 
Institute of Oncology, the University Clinic of Respiratory and Allergic Diseases 
Golnik, the Psychiatric Clinic Ljubljana and the University Rehabilitation 
Institute [7].

According to the number of beds for acute treatment per 1,000 inhabitants, 
Slovenia has been close to EU-15 average since the early 1990s, in contrast to the 
countries of Central and Eastern Europe, which have drastically reduced the 
number of beds. The number of acute hospital beds and the average length of stay 
have decreased since the early 2000s. Such a development is due to many factors: 
the introduction of new payment systems, (e.g. bed-days payment was replaced by 
Diagnosis-Related Groups (DRG) payment in inpatient care); during the economic 
crisis the prices of healthcare services were reduced; and there was a significant 
increase in the provision of day care (from 11.1% of all hospital cases in 2005 to 30% 
in 2013). The number of beds is currently similar to the EU average and the average 
length of stay is low at 6.8 days. Still, bed occupancy rates are below the EU average, 
indicating an overextended network at the secondary level. The data would require 
urgent strategic measures to streamline the network, subspecialize and connect 
operators [7].

With regard to the number of days in acute treatment, the number of dismissals 
and the number of outpatient visits, Slovenia does not deviate from the EU-15 aver-
age. Slovenia has the lowest number of private beds for acute treatment per 1,000 
inhabitants in the EU28.

Outpatient specialist services are paid on a fee-for-service basis, whereas 
inpatient care is covered (in theory) by fixed allocations and DRG. In practice, 
however, hospitals are still financed according to historical volumes, meaning that 
they are not really limited by the DRG-based budget limit. Although the primary 
care system is strong, particularly since 2011 when the government upgraded family 
medicine practices and increased the emphasis on prevention and care coordina-
tion, service organization and delivery overall are highly fragmented. Waiting lists 
represent the biggest challenge, and they have translated into an elevated unmet 
need due to waiting. Share of people reporting unmet needs was higher than EU 
average according to Eurostat data: 3.5% of people in 2017 and 2.9% of people in 
2019 reported unmet needs [8]. The large increase of unmet needs in 2017 is not due 
to sudden change, but rather to a change in question supporting the calculation of 
the unmet needs indicator. Presumably, the unmet needs were higher than reported 
already before 2017.
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2.4 Human resources

Despite a steady increase in the number of physicians, partly driven by migra-
tion from neighboring countries, Slovenia has one of the lowest physician densities 
in the EU. In 2018, Slovenia ranked a modest 17th among the twenty-one Member 
States with 326 physicians per 100,000. In terms of the numbers of nurses (383 per 
100,000) medical technician (645 per 100,000) and graduate midwife, Slovenia 
ranked in the first third among the EU countries and in terms of the number of 
dentists (72.5 per 100,000 inhabitants) just below the EU average. There are high 
geographical variations among the number of medical staff: while the number of 
physicians is highest in Central Slovenia statistical region (463 per 100,000), it is 
lowest in the Coastal-Karst region (136 per 100,000) [9].

In 2020, the number of general practitioners and pediatricians still lagged 
behind most EU countries, leading to problems of access and over-referrals to 
specialist care in some parts of the country. Nurse density was slightly above the 
EU average. Slovenia tried to solve the lack of medical doctors by opening second 
medical faculty Maribor in 2003. Also, provision has been made for foreign doctors 
to practice in Slovenia. Still, the issue of lack of physician has not been solved, espe-
cially in some defined specializations, such as primary care and anesthesiology. Due 
to these difficulties, the question of task-shifting has been analyzed and the scope 
of practice for community nurses has been widened to optimize patient-centered 
care. The model practices were introduced, described in the processes, unfortu-
nately the evaluation of their introduction has never been conducted.

2.5 Health information structure

According to the Digital Economy and Society Index (DESI), Slovenia performs 
very well. More specifically, it ranks very high in the use of provision of access to 
open data and e-health services (it ranks 6 among EU members) and in the area of 
electronic prescriptions (number 3 among EU member states). Electronic prescrip-
tions are used by 98% by all family physicians [10]. The e-prescription system has 
improved interoperability and transparency. The e-registry of patient data and 
patient summaries the registry of healthcare providers, e-referral system and the 
e-booking system are implemented. zVem patient portal, which enables patients 
to see their own medical data is active and used. The current epidemics further 
increased the use of the implemented solutions, especially zVem portal, which is 
used for vaccination applications, alongside other lists.

3. Processes

3.1 Referral system

Slovenia operates a gatekeeping system whereby patients require a referral from 
their family physician in order to access specialist care. Family physicians may 
refer their patients to a particular outpatient specialist or to hospital diagnostics 
and treatment units. Physicians may also advise patients on which specialist or 
institution they would recommend, but, ultimately, patients make the final decision 
themselves. Patients can choose their secondary or tertiary provider anywhere in 
the country every time they are given a referral. Specialist services without referral 
by family physician are paid out of pocket. The same goes for family physicians 
and other private providers without contract with HIIS or for those services not 
included in the basic benefits package covered by the compulsory insurance scheme. 
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If patients select a private provider who does not have a contract with the HIIS, they 
are required to cover the cost of these services in full themselves [11].

3.2 Integrated care and model practices

The National Health Plan [12] “seeks to strengthen primary care and provide 
greater access to comprehensive and quality treatment through better care integra-
tion and a more adequate professional skill-mix across care levels”. The upgrading 
of family medicine practices in 2011 was an innovative government initiative to 
improve care coordination and the management of chronic diseases. Upgraded 
primary health care teams or ‘model practices’ include a designated nurse who 
has a part time responsibility to screen for chronic disease risk factors, preventive 
counseling and care coordination. Additional nurse received specific training 
including screening for chronic disease risk factors and preventive counseling for 
patients aged 30 and over, as well as the care coordination of all registered patients 
with a stable chronic disease. Following the asthma and chronic obstructive pulmo-
nary disease (COPD) modules [13], training was expanded to include the arterial 
hypertension, coronary disease, diabetes [14], and osteoporosis and prevention 
modules [15]. The purpose of family medicine “Model practices” operation is to 
improve the quality of work with an active approach in the promotion of health, 
screening for the most current health problems of the adult population and system-
atic management and monitoring of patients with stable chronic diseases. The new 
way of increased the accessibility of the whole population to high-quality and safe 
healthcare.

By 2014, about half of all primary care provision was in such ‘model practices’ 
and by 2018 most practices included an additional nurse. Annual costs for model 
practices are estimated to 13 million EUR, the effects of their functioning have not 
been evaluated yet.

3.3 Transitions from inpatient to outpatient care

Many of the diagnostic and treatment procedures that years ago required hospi-
talization may be performed today on an outpatient basis: day hospital, outpatient 
surgery, home hospitalization, tele-health, etc. This is a trend that can increase 
efficiency and lower costs without losing quality.

Secondary care services are provided by specialists’ office in hospitals, private 
specialists with concessions and in health centers on primary level. On average, a 
patient has 6.7 outpatient contacts per year. Between 2006 and 2015, this number 
increased by 0.1 contacts or by 1.5%. Slovenia reaches 88.8% of EU23 [16].

The number of acute hospital beds and the average length of stay have con-
sequently been decreasing since the early 2000s. In 2017, Slovenia had 450 acute 
hospital beds per 100,000 inhabitants (504.3 in EU 28) with the average length of 
stay 7.0 days (7.5 days in EU15) [16]. There are more reasons for this besides shift 
from inpatient to outpatient care, among them also the shift from bed-day pay-
ments to case-based (DRG) payments, tariff reductions and rationalization during 
the crisis; however, shifting from inpatient to outpatient care is one of the reasons. 
To replace inpatient care with outpatient care forms, various financial incentives 
have been introduced since 2010. The percentage of day-care cases has risen from 
11.1% in 2005 to 30% of all hospital cases in 2013. A particular success re transition 
from inpatient to outpatient care has been a cataract surgery - with 97.9% cases in 
outpatient care Slovenia is among the highest in the EU [14]. The quality indicator 
of the share of one-day surgery determines the number of procedures performed 
as one-day surgeries (excluding overnight hospitalizations) according to the total 
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number of procedures performed in hospital. One-day surgery helps to redirect 
resources to less intensive care environments and to reducing the occupancy of 
hospital beds. At the same time, it brings faster recovery and return to work as 
well as lower proportion of hospital infections. The indicator shows the shares of 
one-day surgeries in some selected procedures: the proportion of one-day surgery 
in knee arthroscopy has increased from 41.3% in 2009 to 54.4% in 2019; in opera-
tions of inguinal hernia from 11.6% in 2009 to 15.0% in 2019; tonsillectomy and/or 
adenoidectomy from 0.25% in 2009 to 0.82% in 2019; cholecystectomy from 0.12% 
in 2009 to only 0.21% in 2019 and varicose vein surgery from 3,6% in 2009 to 49,2% 
in 2019 [17].

3.4 RheumaHelper, mobile assistant for rheumatology

In 2013, the mobile application RheumaHelper was implemented as a tool to easily 
and quickly check the disease activity and with a classification criterion for main 
rheumatological diseases. In Slovenia it is used by virtually every rheumatologist.

Each year the application is upgraded with new criteria and disease activity 
calculators, thus expanding the range of usability. Continuous updates of the 
application with new criteria and disease activity calculators give the doctor access 
to the latest treatment guidelines and new methods in practice, leading to faster 
training of doctors and better-quality care. The doctor’s app monitors everywhere, 
allowing you to make quick but quality decisions regardless of the situation, as the 
source with verified information is available in your pocket. Care decisions are thus 
always well supported, ensuring a higher quality of work. In the future, the aim is to 
add integration with hospital systems, where calculated values could be stored in an 
electronic medical card.

In Slovenia, the app has been used more than 700,000 times by 2016. The app 
is translated into 6 languages and active in more than 120 countries. In just 3 years, 
the app has become a global leader, with more than 4,500 rheumatologists using 
it in more than 40,000 times a month. Nowadays, it is used by more than 7.000 
rheumatologists worldwide.

In 2015, the app also received the portal award Healthline.com in the category of 
best applications for rheumatoid arthritis [18].

3.5 Patient engagement and empowerment

There are numerous patient organizations in Slovenia, and they often actively 
participate in the drafting of policies and regulations in their specific area. All 
proposed laws and regulations in Slovenia, also in healthcare area, undergo a public 
debate phase, in which individuals can participate directly. Patient organizations 
play a crucial role in public debates and often bring issue in the debates, based on 
own experiences which result in improved legislation.

Decisions about purchasing of healthcare services are made through negotia-
tions between the key partners in healthcare: providers of healthcare services, the 
HIIS and the Ministry of Health. HIIS acts on behalf of the patients; however, as 
a main buyer and payer of healthcare services, it often has to follow the goals that 
may not be completely in line with the patients’ interests. Patients hence participate 
in the process only indirectly, bringing their suggestions and concerns in the debate 
through any of the partners.

Every person covered by compulsory health insurance has the right to choose a 
personal physician without administrative and/or territorial constraints within the 
country. Moreover, insured people also have the right to choose a personal gynecol-
ogist and dentist. There is only one insurer offering compulsory health insurance, 
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the HIIS. Complementary insurance is offered by three insurance companies, which 
patients can freely choose from. These companies also offer supplementary insur-
ance packages, as do other insurance companies; however, the supplementary insur-
ance market in Slovenia is rather small.

The Patient Rights Act [19] is mainly concerned with individual rights which 
must be respected by all healthcare providers, public or private. Patient Rights 
Act importantly limits these rights by stating that their execution must take into 
account the right to healthcare services as determined in other laws and by taking 
into account modern medical doctrine and standards. There are 13 patient rights 
representatives in Slovenia as well as the Commission for the Protection of Patient 
Rights. They report regularly to Ministry of Health which monitors the protection 
of patients’ rights.

Health literacy is an important determinant of health. It encompasses the knowl-
edge, motivation, and competencies of individuals to access, understand, judge, 
and apply health information to day-to-day decisions related to health promotion, 
disease prevention, and healthcare. Health literacy is a key to empowering and 
actively participating individuals in caring for their own health.

Since October 2019, the project Raising Health Literacy in Slovenia (ZaPiS) 
has been running. It is implemented by the Ministry of Health of the Republic of 
Slovenia and the National Institute of Public Health. The purpose of the project 
is to raise the health literacy of the population of Slovenia, with an emphasis on 
connecting all key structures that can contribute to better health of the popula-
tion. With the planned activities, we will be able to adequately address the changed 
health needs of people and make better use of new communication opportunities. 
Project activities will include both the health literacy aspect at the individual level 
and organizational health literacy. The latter involves the implementation of strate-
gies in healthcare institutions that make it easier for patients to understand health 
information, navigate their healthcare system, integrate into the healthcare process 
and take care of their own health [20].

3.6 Accreditation process

The accreditation procedure of healthcare providers in Slovenia is voluntary. 
Providers are accredited by internationally recognized organizations indepen-
dent of the Ministry of Health or the HIIS (e.g. Det Norske Veritas International 
Accreditation Standards, Accreditation Canada International). The accreditation 
processes are financially supported by HIIS. The accreditation is valid for three 
years and then needs to be renewed. All hospitals in Slovenia obtained internation-
ally acquired accreditation; the last hospital obtained it in 2018. Additionally to 
hospitals, accreditation is becoming more popular also among providers of outpa-
tient care and in healthcare centers at primary level. The data on accreditation is 
published on the Ministry of Health website [21].

4. Results

4.1 Quality indicators and PROM

Slovenia introduced healthcare quality indicators in 2010. The chosen 
indicators were selected form a number of sources, such as OECD Healthcare 
Quality Indicators project and WHO Performance Assessment Tool for Quality 
Improvement in Hospitals. Additionally, some indicators were proposed and devel-
oped by the Ministry of Health and the Medical Chamber. The results are published 
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every year in a special report on quality indicators and are publicly accessible on the 
Ministry of Health webpage; the last report covers year 2019 [15]. Altogether, there 
are 30 indicators; one in patient-centered care, four in promotion, prevention and 
primary care (hospital admissions), seven in communicable diseases, 12 in health-
care efficiency, five in patient safety and an indicator for hand hygiene. Patient-
reported outcome measures have been launched in 2009 and 2010 in National 
Tender, but later on not systematically introduced [22].

4.1.1 Patient-centered indicators

The share of exclusively breastfed newborns has decreased significantly, by 
almost 17 percentage points, in the last decade. In 2019, the share of exclusively 
breastfed healthy newborns in Slovenian maternity hospitals was thus only 69.9%. 
The differences between hospitals are large; they range from 16% of exclusively 
breastfed newborns in Postojna to 96% in Ptuj, while the shares in most of the 
hospitals range between 60 and 80%.

4.1.2 Promotion, prevention and primary care indicators

Hospital admission rate due to chronic diseases is used in pulmonary disease 
(COPD), heart failure, asthma and arterial hypertension. These indicators reflect 
the quality of primary care. In 2019, the hospital admission rate for asthma was 32.7 
and has been declining since 2016. The hospital admission rate for COPD was 113.1, 
heart failure 285.9 and arterial hypertension 47.9. In all chronic disease a general 
downward trend can be noticed in the last decade.

4.1.3 Communicable diseases

The indicators on communicable diseases report proportions of vaccinated 
children against measles, diphtheria, tetanus, whooping cough and hepatitis B. 
Vaccination against these diseases has been relatively high at the national level for 
several years in a row, higher than 90% (except for hepatitis B), there are no major 
deviations. This provides good protection against the spread of the aforementioned 
infectious diseases in Slovenia. The vaccination of elderly aged 65 years and more 
reached 12.9%, which is among the lowest levels in EU.

Further indicators in this category report incidence rates of measles, whooping 
cough and chronic hepatitis B. While the incidence rate in measles and chronic 
hepatitis B are low, the incidence rate for whooping cough was relatively high in 
2017 and 2018, above 10%. Among the possible causes relatively rapid decline in 
immunity after vaccination, change in the causative agent, and lower performance 
of a newer (acellular) whooping cough vaccine are mentioned. Therefore, many 
countries have introduced boosting doses in adolescence, booster doses at least once 
in adulthood and vaccination of pregnant women.

4.1.4 Healthcare efficiency

The pressure ulcer quality indicator shows the rate of hospital ulcers. The 
differences in the percentage of ulcers acquired differ widely among hospital and 
ranges from 0 to 23%. Further indicator in this category refer to waiting times for 
computer tomography – the legal framework for monitoring waiting times was 
established in 2008 by the Patient Rights Act [19] and the Regulation on maximum 
waiting times for individual health rights [23]. On 1 May 2011, National Institute 
for Public Health published data on the waiting lists for selected healthcare services 
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for the first time. There were 24,819 patients waiting for 60 defined services. The 
list of 60 services was slightly changed on 1 September 2012, and then there were 
no further changes until 1 May 2016, when one more service was added to the list. 
In August 2018, the whole operational system of reporting was replaced, and at the 
same time, the list of services, their coding and the reporting methodology have 
been completely changed. For example, data on physiotherapy treatment are no 
longer monitored and 58 services from previous system now correspond to 400 new 
services. The service code translator has not yet been officially published; however, 
the data could potentially be compared if it existed.

Between 1 January 2015 and 1 January 2020, the number of patients waiting for 
first visit increased by 54.1%. There were total of 403,811 patients on waiting lists on 
1 January 2020, among them 165,201 or 40.9% waited longer than allowed. 71.3% of 
all patients were waiting for outpatient specialist services and the rest were waiting 
for diagnostic procedures or day care. The estimated financial value for provision 
of services for all patients on waiting list was 120.4 mio EUR, and the estimated 
value of service provision for patients waiting longer than allowed was 44.7 mio 
EUR [24].

A series of indicators on efficiency of the surgical processes include utilization 
of operating theaters for hospital and outpatient procedures, share of canceled 
procedures, average length of stay for selected procedures (cholecystectomy, 
pneumonia, hip replacement etc.), indicators connected to diabetes (hospital 
admissions because of diabetes, amputations due to diabetes), indicators connected 
to newborns. The first one is injuries in vaginal delivery: in 2019 a total of 17 cases 
of third- or fourth-degree of such injuries were reported during childbirth. The 
share of cesarean sections has increased significantly in the last decade, but remains 
below EU average. Both the proportion of elective and emergency cesarean sections 
increased. In 2019, the proportion of Cesarean sections at the gestational age of 37 
was 17.2 percent, lowest in general hospital Jesenice (9.1%) and highest at 30.5%, in 
Trbovlje.

Very important indicators are post-surgical deep vein thrombosis and lung 
embolism. The rate of cases of pulmonary embolism per 100,000 admissions due to 
hip or knee endoprosthesis has been decreasing constantly in the last decade while 
the data on the lung embolism are less clear, stills showing a slight general decreas-
ing trend. The use of antimicrobials is monitored as well.

4.1.5 Patient and personnel safety

Patient and personnel safety report data on the injuries with sharp objects, falls, 
foreign bodies in the body after the surgery, methicillin resistant Staphylococcus 
aureus (MRSA) and post-surgical sepsis. Hand hygiene has been improving, but can 
improve further: overall consistency of hand hygiene has reached 77.5% in 2019.

4.2 Quality strategy

The first National Strategy for Health Quality and Safety was launched in 2010. 
Its aim was to assure systematic and continuous development of improvements in 
healthcare system. The strategy defined numerous strategic objectives, such as the 
development of quality management systems, the development of a clinical culture 
of safety and quality within and the development and implementation of education 
programmes in quality and safety. During the period of the strategy, most hospitals 
and many other providers accredited their quality management systems through 
one of the international standards. According to the evaluation [25], National 
Strategy did not play a sufficient role in the practical implementation of other 
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measures. A new strategy has not yet been formed, also due to a lack of political 
will. On a positive note, the National Healthcare Plan includes several objectives 
in the area of quality, such as strengthening of training in quality and safety and 
patient communication and an update of the quality indicators. Furthermore, sev-
eral projects, such as ZaPIS [20] or a standardized patient experience measurement 
in outpatient consultations was set up and survey of patient experiences in hospital 
care was updated [26].

4.3 Registries

Cancer registries are a service for the systematic collection, storage, analysis, 
interpretation and presentation of data on cancer patients, their disease and 
treatment in Slovenia. Cancer reporting is mandatory and legal. More detailed 
information can be ordered by doctors, researchers and the general public using a 
special form.

The Cancer Registry is one of the oldest population registries in Europe. It 
was established in 1950 at the Ljubljana Oncology Institute as a special service for 
collecting and processing data on all new cases of cancer (incidence) and on the 
survival of cancer patients. The Cancer Registry of the Republic of Slovenia has 
been a regular member of the International Association of Cancer Registries since 
its establishment in 1968, and from the very beginning also of the European Cancer 
Registry Association [27].

The Healthcare Databases Act entered into force in August 2000. The list of 
databases and registers is defined as an annex, which facilitates the possible amend-
ment of the lists. The annex includes 40 records and 35 registers. Each collection has 
a defined purpose, reports, data reporter, controller, and data delivery method and 
data retention time [28].

The endoprosthesis registry contains extended information about the patient, 
the provider, the prosthesis, the operation, or the reoperation. The collection is 
managed for: monitoring the survival (time from insertion to removal) of inserted 
hip and knee endoprostheses, ensuring quality control of endoprosthetic opera-
tions, enabling rapid detection of lower quality endoprostheses, indirect reduction 
of costs of primary and revision hip and knee endoprostheses and as a basis for 
clinical and epidemiological studies and expert analyzes. The registry manager is 
hospital Valdoltra, which prepares an annual report on the basis of data sent on an 
ongoing basis by all providers and other legal and natural persons, regardless of the 
concession, who perform the arthroplasty medical activity [29].

4.4 National tender and health-related quality of life

The national tender for hip, hernia, varicose vein and carpal tunnel operations 
was introduced as a mechanism for lowering prices, measuring outcomes and 
increasing the efficiency of performed health services. The national tender con-
ducted in 2009 increased the availability of tendered health programs, as 13% more 
services were provided for the same funds due to lower prices offered by the provid-
ers. The effects of the national tender 2009 were the basis for further activities of 
the HIIS in the implementation of purchasing function. Namely, even in the years 
of the relative lack of additional financial resources, the HIIS tried to increase the 
accessibility of insured persons to health services in various ways. Based on the ten-
der HIIS managed to increase the number of the surgeries by 6.6% (increase in the 
number of surgeries from 12,695 to 13,536) and achieve 4.5% savings. At the same 
time, national tender enabled control over the safety and quality of health services 
as for the first time a generic measure for health-related quality of life (EQ-5D) was 
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used to measure changes in the health status of the patients [30]. Further quality 
indicators were introduced as well, but were unfortunately never analyzed. The 
results of the EQ-5D analyses represented a very good concept for national imple-
mentation, but could not offer deep enough insight to provide recommendations on 
the reorganization of the health network or the limitation of the scope of services 
at an individual provider. Unfortunately, HIIS abandoned the national tender after 
two years of pressure from public providers, and today it does not monitor the 
results of treatment and the quality of treatment when distributing funds.

4.5 Health technology assessment (HTA)

HTA framework in Slovenia has not been established at the national level. The 
need to formalize HTA for all health technologies has been known and various initia-
tives have been present in the system to introduce it. The most developed level of 
HTA is present in the area of pharmaceuticals, while with other health technologies, 
HTA process is much more unclear, irregular and unsystematic [31]. HTA in pharma-
ceuticals is conducted by HIIS. HIIS passed the Rules on inclusion of medicines in the 
list [32], which define the types of the analysis that can be used, timelines, and deci-
sion criteria that are to be followed in the assessment process. The criteria, according 
to which the pharmaceuticals are evaluated, are clinical effectiveness, safety and 
cost-effectiveness. Adaptation of the study results to Slovenian setting is demanded 
and the analysis should use Slovenian data as much as possible.

Consulting body to HIIS, called Pharmaceutical Reimbursement Commission, 
makes recommendations on the placement of the pharmaceuticals on the positive 
or intermediate list [31]. These are based on the presented relative therapeutic value 
and incremental cost-effectiveness ratio of the drug. The latter must be expressed 
in marginal costs per quality-adjusted life-year (QALY). The threshold for the 
acceptance of the pharmaceuticals into the public financing is set to 25,000 EUR 
[33]. The Pharmaceutical Reimbursement Commission members are physicians and 
clinical pharmacists as well as other experts with systemic knowledge in the field of 
drugs. Their recommendations are independent.

Other healthcare technologies, especially healthcare services programmes, are 
introduced through Health Council. Health Council is the highest advisory body to 
the Minister of Health. It gives recommendations on introducing new technologies 
to the Minister, who makes the final decision on their introduction. Upon his deci-
sion, the suggestion is made to the HIIS for its public financing and HIIS can make 
a decision to reimburse the use of new technology or not. The recommendations to 
the Minister of Health are based on the criteria defined in Procedures on handling 
the applications for new healthcare programs [34]. The protocol is quite complex 
and long and consists of several questions on the technology, its safety, target popu-
lation, clinical effectiveness, costs, and organizational issues. Cost-effectiveness is 
not included in the protocol.

5. Conclusion

Slovenia is committed to universality, accessibility, solidarity and equality, 
which are all fundamental values   of EU health systems. In the last two decades, 
measures to maintain the achieved level of development and attempts to accelerate 
the introduction of innovative solutions to move upwards from the position of the 
golden mean of the development of EU health systems have continued. Given the 
high level of development of the healthcare system in Slovenia, the chapter focuses 
on the presentation of success in introducing pilot solutions, lack of perseverance in 
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evaluating pilots before their national implementation and persistent maintenance 
of implemented system practices. While promoting the quality and safety of the 
health system and ensuring greater prosperity and faster development, it will be 
necessary to ensure more appropriate investment in health. Taking into account 
all the successful steps of upgrading the healthcare system, investments in staff, 
knowledge and innovation will be needed in finding a balance between the wishes 
and real health needs of citizens. Healthcare is a complex system, so comprehensive 
and systemic solutions are needed; most of them already exist at home.
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Chapter 3

Demand for Health and 
Healthcare
Alireza Ghorbani

Abstract

Healthy human beings are the center of sustainable development, and human 
beings have long sought to maintain and improve their health by increasing their 
health reserves. In general, the use of services or the demand for medical services 
has a vital role in improving the level of health of each person. The demand for 
healthcare is a demand derived from the demand for health and is influenced by 
several factors, including price, income, population, etc.

Keywords: Healthcare Services, Demand, Demand Curve, Price, Health Economics

1. Introduction

When people are asked why health is important, many are unable to answer 
it. The reason for this may be due to their lack of awareness of the importance 
of health and the consequent lack of proper self-care. Health can generally be 
considered an essential basis of life, but many people still do things that show that 
health is not a priority in their lives. They spend a lot of time on the opportunities 
they find but do not spend time learning what is good for them to exercise or stay 
healthy; they spend their budget on Nonsignificant things. But for a more nutritious 
diet, they pay less.

According to the World Health Organization’s definition, health is a state of 
complete physical, mental and social well-being and not only the absence of disease 
or infirmity. This definition of health has been given more attention since 1978 at 
the UN Summit in Almaty. Due to the considerable differences in the level of health 
in different countries of the world, the members of this organization were required 
to provide Primary Health Care by providing an essential package aimed at reducing 
the health gap between different countries and with the goal of Health for All by 
the year 2000. Undoubtedly, one of the most critical concerns and challenges that 
different countries have faced in providing primary health care to their population 
has been the lack of resources in the face of the growing need to receive this care 
during all these years.

So from the perspective of health economists, health is a durable good, or type 
of capital, that provides services. The flow of services produced from the stock of 
health capital is consumed continuously over an individual’s lifetime. Each person is 
assumed to be endowed with a given stock of health at the birth time, such as a year. 
Over the period, the stock of health depreciates with age and maybe promoted by 
investments in Health services. Death occurs when an individual’s stock of health 
falls below a critical minimum level.
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2. Demand

To request a product or service, you must ask for it, afford it, and have a specific 
plan for purchasing it. Desires are, in fact, the unlimited desires and inclinations 
that people have for goods and services. Imagine being able to afford something 
if you could afford it or it was not so expensive. When we make choices, scarcity 
guarantees that many of our desires will never be met. Demand reflects our plan and 
vision for the demands that will be met. The amount of goods and services that the 
consumer plans to buy depends on many factors: commodity prices, related com-
modity prices, personal income, expected future prices, population, advertising, 
and preferences.

We must first discuss the relationship between the demand for a good or service 
and the price. All other factors influencing demand must be kept constant to study 
this relationship called the Citrus Paribus principle. The demand for a good or service 
is inversely related to its price; as the price increases, the demand for it decreases, and 
vice versa. Of course, the rate of demand response to price changes is not the same for 
all goods, which will be discussed in the topic of elasticity [1].

2.1 Demand curve

The demand curve is a geometric location of points where the dependent 
variable is the rate of use of a good, and the independent variable is the price of 
that good; in general, the demand curve shows the maximum demand for a good 
at different prices and also represent the ultimate price for a certain amount of a 
good. Usually, the price variable is shown on the y axis and the amount of goods or 
services on the x-axis (Figure 1).

This shows the maximum amount someone is willing to pay for a small increment 
in consumption rate. Care should be taken in using the “demand” to mean the amount 
of consumption of a particular good or service at a specific price and to use it to mean 
a range of corresponding values in the price range (for example, one point on the 
demand curve versus the whole Points on the curve). The demand for a good or service 
is a function of its relative price and buyers’ income. The demand curve is a two-
dimensional representation of this process. Responding to price changes is moving 
along the demand curve and responding to changes in revenue as the entire demand 
curve changes and shifts (Figure 2). Some of the characteristics of the demand side 
that should always be kept in mind when using the demand curve in healthcare, 
especially when making normative statements about well-being, are: Uncertainty 

Figure 1. 
Demand curve.
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on the part of the consumer about the likelihood of future illness; Side effects, the 
effectiveness of treatment methods and their possible cost. When sick, people experi-
ence anxiety, disability, suffering, and pain that may not be considered in the theory 
of desirability; It is also important to note that there may be an external demand for 
care and treatment of a person in addition to their need; And the fact that the price 
at which the applicant responds to the service or goods may in no way be an accurate 
reflection of the final cost of providing that product or service to the service provider.

We can also consider the demand curve as a payment ability curve that measures 
the ultimate benefit. This curve shows the highest price a person is willing and able 
to pay for the last unit purchased. If there are fewer goods available, the highest 
price that a person is willing and able to pay for a larger unit will be high. But as the 
quantity of available goods increases, the ultimate benefit of each additional unit 
decreases, and the highest price offered on the demand curve decreases.

In addition to the price of the product in question, which is inversely related to 
the demand for that product, we can examine the relationship between the demand 
for a product and other factors in the space of the demand curve.

Prices of other goods: The amount of goods or services that consumers plan 
to buy depends in part on the prices of other goods and services. In this case, there 
are two types of goods: substitute goods and complementary goods. Two substitute 
goods can be used instead of each other, and if the price of one of them increases, 
the demand for that product will decrease, and people will be more likely to 
demand a substitute product. For example, if beef and chicken are two substitutes, 
as the price of beef increases, so makes the demand for chicken.

A complementary good is a good that is used with another commodity, and if 
the price of one of these commodities increases, in addition to the demand for that 
commodity, the demand for the other commodity also decreases.

Income: Assuming other factors are constant when people’s incomes increase, 
they buy more goods and services, and vice versa. Demand increases as income 
increases are normal goods, and goods for which demand decreases as income 
increases are called inferior goods. But in general, it can be said that the demand 
for health goods and services has little to do with income. Because medical goods 
and services provide their health reserves, and as a result, people’s income cannot 
have a significant impact on demand for these goods. However, rising incomes will 
increase the demand for luxury medical services.

Population: Demand also depends on the size and age structure of the popula-
tion. If the population increases, the demand for all goods and services increases, 

Figure 2. 
Change in demand curve.
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and the population decrease. The demand for goods and services decreases. At 
the same time, as other factors remain constant, as the population in a particular 
age group increases, so makes the demand for goods and services used by that 
age group.

Consumer’s Preferences: Demand also depends on consumer preferences. 
Preferences are people’s tastes and attitudes towards different goods and services. 
Preferences are formed based on previous experiences, genetic factors, propaganda, 
religious beliefs, and other cultural and social factors [2, 3].

2.2 Medical goods

Medical care consists of countless goods and services that maintain, improve, 
or restore a person’s health. For example, a young man may have wrist surgery 
to repair a torn tendon so he can return to work, an older woman may have 
cataract surgery to improve her vision, or a parent may have to Bring their child 
to a healthcare center for an annual dental checkup to prevent future problems. 
Prescription drugs, prescription glasses, and dentures are examples of medical 
supplies, while surgeries, periodic physical examinations, and visits to medi-
cal professionals are examples of medical services. Preventive and medical care 
are heterogeneous, making it difficult to measure and quantify medical care 
units accurately. Medical care services have four characteristics that distinguish 
these from other goods and services: intangibility, inseparability, inventory, and 
inconsistency.

Intangibility means that the five senses are incapable of evaluating medical 
services. Unlike new shoes, a vegetable salad dinner, or a new cell phone, the 
consumer cannot see, taste, or touch medical services. Indivisibility also means 
that the production and consumption of a medical service take place simultane-
ously. For example, when you see an ophthalmologist for an examination, you 
use ophthalmic services right at the time of production. In addition, a patient 
is often seen as both a producer and a consumer. Inventory is directly related to 
inseparability. Because the production and consumption of a medical service occur 
simultaneously, healthcare providers cannot store or maintain medical services. 
For example, a physiotherapist cannot provide a list of different physiotherapy 
services to meet demand during busy times. Finally, inconsistency means that the 
variety, composition, and quality of medical services are very different. Although 
different people may see a doctor simultaneously, there are various reasons for 
visiting a doctor. One person may see a doctor because of a typical physical prob-
lem, while another may see a doctor because of a heart attack. The combination 
of prescribed medical care or the frequency of its use can vary significantly from 
person to person and at different times [4, 5].

Demand for healthcare: Demand requires people to seek a service they can 
afford and are willing to pay for it. The need for healthcare is the care that doctors 
believe is essential for a person to stay healthy or healthy. Sometimes, patients 
think they need healthcare, but doctors believe they cannot benefit from such care. 
Sometimes the doctor believes that there is a medical need, but the patient does 
not consult his doctor because he prefers not to receive treatment or that he has 
not recognized the need. Even if patients have as much knowledge as doctors, their 
demands may be different from their needs.

The following factors affect the demand for healthcare:

I. Needs (based on patient perception)

II. Patient preferences
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III. Price or cost of use

IV. Income

V. transportation cost

VI. waiting time

VII. Quality of care (based on patient perception)

The use of healthcare depends on demand and availability. If planners allocate 
resources based on need rather than demand, they may find themselves in a situa-
tion where some services are underused, and some services are overused.

Just as the healthcare market is different from other commodities, so is the 
demand for healthcare different from the simple demand model. One of the 
differences is that healthcare is not demanded because it is self-satisfying. After 
all, healthcare itself does not lead to satisfaction. Instead, healthcare is in demand 
because people are satisfied with their activities when they are healthy. So the 
demand for healthcare is a derived demand.

Patients’ perceptions of their need and capacity to benefit from healthcare are 
strongly influenced by physicians and healthcare providers. Although in economics, 
it is assumed that consumers can make informed decisions about their consumption 
patterns, healthcare consumers delegate this decision-making power to healthcare 
workers who are more aware of them. This phenomenon is due to information 
asymmetry between healthcare providers and patients, which carries the risk of 
induced demand by providers to increase revenue. Another complication stems 
from the fact that healthcare is highly heterogeneous. Each patient has a relatively 
different combination of pain and symptoms. Therefore each patient needs to 
purchase a fairly different package of care that both the patient and the physician 
have uncertainty about its effectiveness in meeting the need.

Another critical difference is that many health services are paid for by third 
parties. Payments by third parties or insurance companies Although they sig-
nificantly increase people’s purchasing power for healthcare, it is also important 
to note that they can lead to ethical risks and increase demand for services that 
patients may not need.

Demand for healthcare depends on the level of consumption of an individual 
in case of illness; the amount of consumption can differ according to the factors 
affecting the demand, such as income, service price, education, norms, social 
traditions, and quality. A person’s decision to use or use services is related to his or 
her illness/injury status rather than healthcare. Developing countries are focused on 
promoting healthcare as an essential policy to improve health outcomes and fulfill 
international obligations and universal coverage of health services. However, many 
policies have focused more on improving physical access than on the demand-side 
healthcare needs pattern. In low-income countries, allocating scarce financial 
resources is based on clear criteria for the impact of investment in the health sector 
on service demand.

In these countries, due to the lack or weakness of social security systems, the 
occurrence of the disease leads to increased health costs and reduced labor pro-
ductivity and leads to a loss of household welfare. In developed countries, due to 
insurance, many health services are used with minimal consumer participation in 
the payment; however, in developing countries, concerns about less use of health 
services, to the extent of supply. Or poor access is associated. However, even in 
health services, due to various barriers on the demand side, related to the cost 
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of treatment, travel costs, and quality of services, the rate of exploitation is low. 
Also, the importance of a person’s health status in a clinical context is related to the 
analysis and social evaluation of a person’s health and social environment. Studies 
have shown that the risk of death is related to people’s perception of the health 
importance of maintaining it. Since one of the priorities of health policymakers is 
to improve people’s health, various factors that directly and indirectly affect the 
demand for health services should be examined more carefully. Identifying the 
factors influencing individuals’ decision to request healthcare services and choos-
ing from different providers. Therefore, evaluating the determinants of demand 
for health services will introduce and implement appropriate incentive schemes to 
encourage better health services. Because health is one of the essential components 
of human capital and healthy human beings are the center of sustainable develop-
ment, health can significantly increase the ability of individuals to perform various 
activities, including productive activities. As a result, people are looking for health. 
At the individual level, health is mainly influenced by multiple factors such as 
biological factors, lifestyle, purchased non-medical services, purchased medical 
services and goods, and different socio-economic characteristics. People’s under-
standing and expectation of healthcare quality are essential because the perceived 
quality of health services often affects health services’ behavior and consumption 
patterns [6].

2.3 Derived demand for healthcare

Grossman used human capital theory to explain the demand for healthcare. 
According to human capital theory, people invest in themselves through education 
and health to increase their income. Grossman proposed an approach in which many 
important aspects of the demand for health services differ from the traditional 
demand approach:

1. That consumers are looking for health and demand health services to 
achieve it.

2. To achieve health, consumers buy health services from the market and  
combine them with their efforts to improve health, such as diet and exercise.

3. The health gained lasts more than a period and is not immediately depreciated 
to be analyzed as a capital good.

4. Most notably, health can be considered as both a consumer good and a capital 
good. From the people’s point of view, health is a consumer product because 
it makes them feel better. As a capital good, it is also suitable for people’s 
health because it increases the number of healthy days of life to work and 
earn money. Figure 3 provides a simple diagram that explains the concept 
of health capital. Just as one thinks that cars or laptops are capital goods that 
use the flow of their services over time, one can also understand the sav-
ings of one’s health capital, the outcome of which is “healthy days”. Outflow 
may be considered as one dimension of healthy days or measured in several 
dimensions of physical, mental health, and limited activity. People consume 
a range of health inputs, including healthcare inputs, diet, exercise, and time, 
so they invest in health savings. These investments help maintain or improve 
consumers’ health reserves, providing them with healthy days. Over time, 
health reserves may either grow, remain constant, or decrease with age due 
to illness or injury. As mentioned in Box 3, many technologies may generate 



49

Demand for Health and Healthcare
DOI: http://dx.doi.org/10.5772/intechopen.98915

health capital, using different amounts of time or health goods and services. 
Figure 3 shows how the ultimate goal of “healthy days” guides consumer 
decisions about the amount, time, and cost of investing in health storage. We 
will see that the prices of healthcare, the rate of wages of individuals, and 
their productivity in the production of health determine how resources are 
allocated between health capital and other goods and services that people 
buy. Consider a consumer who buys market inputs (e.g., medical care, food, 
clothing) and combines them with his or her own time to generate a health 
capital reserve that increases his or her utility [2].

2.4 Price elasticity of demand

As an economic principle, the price of a good and the demand for that good 
are inversely related. That is, the higher the price of a commodity, the less demand 
there is for that commodity, and the lower the price of a good, the greater the 
demand for it. Price elasticity of demand shows that a one percent change in a good 
price causes a few percent changes in the demand. For example, if the price of a car 
rises by one percent, the demand for it will fall by a few percent, and vice versa, 
if the price of a vehicle falls by one percent, the demand will increase by a few 
percent.

Three things can happen when we calculate the price elasticity for a commodity:

a. When a one percent change in the price of a commodity occurs, the demand for 
that commodity changes by more than one percent. These types of goods are 
very price sensitive.

b. When a one percent change in a good price causes the demand for that good 
to change by less than one percent, this type of product is called inelastic. 
Demand for this type of goods shows a mild reaction to price changes.

c. The third case is when a one percent change in the price of a good causes a one 
percent change in the demand for that good.

If there is an inverse relationship between price and demand, demand elasticity 
will always be negative because the percentage change in one face or denominator is 
a negative fraction. Therefore, after calculating the price elasticity of demand, if the 
result, regardless of the negative sign of the number, becomes more than one, the 

Figure 3. 
Investing in health.
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commodity with elasticity is less than one, the good without elasticity, and if it is 
equal to one, the good has a single elasticity.

Although the price elasticity of a commodity can be determined only by collecting 
price information and calculating, some factors affect this ratio.

2.5 Factors affecting the price elasticity of demand

Alternative goods: The more alternative goods there are, the higher the price 
elasticity of that product. That is, when the price changes, the demand for that 
product changes more drastically. Also, price changes in a product cause a shift in 
the demand for alternative goods. In the healthcare sector, there are usually few 
alternatives to a health or medical intervention.

Complementary goods: When a product has a supplement, a change in the price 
of a complementary product causes a change in the demand for another product. 
Maternal and child care can be mentioned as complementary goods in the field of 
health (Figure 4).

Commodity prices: In general, if the price of a commodity is very low, the 
amount of demand does not react to price changes. But high-priced products are 
attractive. On the other hand, different results are obtained depending on the price 
at which the demand elasticity is calculated. As mentioned initially, the price of a 
product has an inverse relationship with the amount of demand. When the price is 
precisely in the middle of the demand curve of a commodity, the commodity has a 
single elasticity. Also, if the price is less than the midpoint, the product in that range 

Figure 5. 
Marginal modes in demand elasticity.

Figure 4. 
Types of elasticity.
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is unattractive. If the price is above the midpoint, the product will be pulled. You 
can see this in the chart below.

Marginal modes in demand elasticity: There are also two cases in which the 
product is completely elastic or completely non-elastic. If the good is fully elastic, 
the demand for that good will be zero if there is a slight change in the price of the 
good. Perhaps this is the case for a salesperson in a highly competitive market. If the 
good is completely inelastic, demand is a fixed figure, regardless of the price range. 
You can see these modes in Figure 5.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 4

Shared Decision-Making towards a 
Higher Quality of Care: Is This the 
Norm?
George Athanasiou and Chris Bachtsetzis

Abstract

Patient-doctor relationship has traditionally been paternalistic, in which the 
doctor decided on behalf of the patient. It focused mainly between the patient 
who called for help and the doctor whose decisions had to be silently observed and 
followed by the patient. In this paternalistic model, the physician used his skills 
to choose the necessary interventions and treatments that were likely to restore 
the health of the patient. All the information given to the patient was selected to 
encourage them to consent to the doctor’s decisions. This definition of the asym-
metric or unbalanced interaction between physicians and patients has begun to be 
questioned over the last 20 years. There has been a shift from this direction to one 
where the patient is more informed, empowered, and independent - a move from a 
“paternalistic” to a more “complementary” relationship. Critics suggested a more 
active, autonomous patient-centered role which supports greater patient control, 
reduced doctors’ dominance, and a more mutual participation. This approach has 
been described as one where the doctor attempts to enter the patient’s world to see 
the disease with the eyes of the patient and is becoming the predominant model in 
clinical practice today.

Keywords: Shared Decision-Making, Doctor-Patient Relationship, Informed 
Decision, Patient involvement, Measuring shared decision-making

1. Introduction

The relationship between the patients and the doctors has been dependent 
through the centuries on the medical situation and the social scene. This relation-
ship was predominantly between a patient seeking help for an illness or symptom 
and a doctor whose decisions were silently complied with by the patient. The 
patient-doctor relationship has traditionally been paternalistic, in which the doctor 
took all decisions on behalf of the patient. Nevertheless, there has been a shift from 
this direction to one where the patient is more informed, empowered and inde-
pendent - a move from a “paternalistic” to a more “complementary” relationship. 
In this ‘mutualistic’ relationship, the patient is more empowered, informed, and 
autonomous [1].

This paternalistic doctor-patient relationship focused mainly on the patient, 
who called for help, and the doctor, whose decisions had to be silently observed 
and followed by the patient. In this paternalistic model, the physician used his skills 
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to choose the necessary interventions and treatments that were likely to restore 
the health of the patient. All the information given to the patient was selected to 
encourage them to consent to the doctor’s decisions. This definition of an asym-
metric or unbalanced interaction between physician and patient has begun to be 
questioned over the last 20 years. The critics suggested a more active, autonomous 
and, therefore, a more patient-centered role which supports greater patient control, 
reduced doctors’ dominance, and a more mutual participation. This patient-
centered approach has been described as one where the doctor attempts to enter the 
patient’s world to see the disease with the eyes of the patient and has become the 
predominant model in clinical practice today [2].

2. Historic pathway

In Ancient Egypt, the doctor-patient relationship was that of a priest-supplicant 
relationship, retaining the ideology of a parent-figure to manipulate events on 
behalf of the patient [3]. Such healers used rationality, theology, magic, and 
mysticism in their care of external and visible disorders. This type of relationship 
may be defined as activity-passivity type of relationship. This relationship was not 
changed for years, as there were no technical advances or the appropriate social 
circumstances to require such a change. During the Greek enlightenment in the 5th 
century BC, medicine shifted to a naturalistic observation with the elements of trial 
and error. Based on the Hippocratic Oath, the doctor provided regimen which had 
to be to the benefit of the patient, irrespective of gender and age. The needs, the 
well-being and the best interest of the patient were above the doctor’s self-interest, 
respecting confidentiality. This doctor-patient relationship under the Hippocratic 
approach was based on a guidance-cooperation and mutual participation. During 
the Medieval times, the doctor, was in a glorious, high ranking position in society, 
filled with magical powers. The patient was regarded as helpless infants. The 
relationship between doctor and patient weakened and deteriorated and resembled 
the activity-passivity model of the ancient times, with the era of witch hunting and 
incarcerating the mentally ill [2].

The social and cultural changes brought in the transition period of the 
Renaissance movement and the period towards the French Revolution encompassed 
innovative flowering of an increased demand for equality, liberalism, and dignity. 
This, inevitably, led to changes in the doctor-patient relationship from the activity-
passivity model to a more guidance-co-operation model [2, 4].

In the 18th century, Medicine was based on symptoms and thus the model of ill-
ness was developed. Hospitals emerged to treat ill patients following the foundation 
of professional nursing by Florence Nightingale. With the development of micro-
biology and surgery, Medicine focused, not on the symptom but the biomedical 
model of diagnosis. The expert clinical and anatomical knowledge, the knowledge 
of the patient’s body and the necessity of physically examining the patient, evolved 
the doctor as an active participant, with the patient becoming more dependent as a 
result. The relationship resulted in a dominant doctor and a passive patient, i.e. an 
activity-passivity (paternalistic) model [2].

3. Doctor-patient relationship: the models

There are three models of the doctor-patient relationship as proposed by [4]:
The model of activity-passivity: A paternalistic model with limited interac-

tion, as the patient is unable to actively contribute, as they are regarded as helpless 



55

Shared Decision-Making towards a Higher Quality of Care: Is This the Norm?
DOI: http://dx.doi.org/10.5772/intechopen.98752

requiring the doctor’s expert knowledge. Treatment is commenced “irrespective 
of the patient’s contribution and regardless of the outcome”. This doctor-patient 
relationship focused mainly between the patient who called for help and the doctor 
whose decisions had to be silently observed and followed by the patient. In this 
paternalistic model of doctor-patient relationship, the physician uses his skills to 
choose the necessary interventions and treatments that are likely to restore the 
health of the patient. All the information given to the patient is selected to encour-
age them to consent to the doctor’s decisions.

The model of guidance-co-operation: This takes into account that, despite the 
fact that the patient is ill, they are conscious and thus have feelings and aspirations 
of their own. The patient is, therefore, ready, and willing to “cooperate” and obey to 
their guidance without question.

The model of mutual participation: This model, also advocated by [5], consid-
ers that the doctor does not know exactly what is best for the patient. It is argued 
that there is an equal interaction between the doctor and the patient, having equal 
power, mutual independence, and equal satisfaction with mutual participation 
between this relationship. This model has elements of mutual and equal partner-
ship, without power or control of any member of this relationship upon the other. 
This gives a greater emphasis on patient-centered medicine.

4. Patient-centeredness

As suggested by [6] the patient-centered medicine is a “two-person medicine” 
with both the doctor and the patient having their integral part in this relationship, and 
cannot be considered separately, as they are influencing each other all the time. Mead 
and Bower [7] underline that a large number of variables can potentially influence 
the patient-centeredness. The so-called “shapers”, these variables may impact this 
relationship. Such variables include cultural norms, socioeconomic background, and 
societal expectations, such as norms relating to gender, the medical training of doc-
tors, etc. For example, it is more socially acceptable for females to discuss feelings and 
emotions than males. On the other hand, ethnic differences, presence of third parties, 
workload pressures or time-limitations may create barriers to effective communica-
tion and limit possibilities for full negotiation in this doctor-patient relationship.

5. Shared decision-making process

In recent days, there is a shift of interest and additional research on this new 
doctor-patient relationship. This new alliance is based on co-operation rather 
than confrontation, in which the doctor must “understand the patient as a unique 
human being” [8]. Thus, patient-centered care has replaced the one-sided, doctor-
dominated relationship in which the exercise of power distorts the decision-making 
process for both parties. This decision-making is based on a two-way process in 
which both the patient and the doctor share the information and the responsibility 
for decision-making. It applies to most visits, as the majority of treatment decisions 
include several options, even if one of the options is a no-action or non-treatment. 
The shared decision-making (SDM) process has begun to be at the center of health-
care. Coulter and Collins [9] define SMD as a process in which clinicians and patients 
work together [...] sharing information about options [...] with the aim of reaching 
mutual agreement on the best course of action.

SDM includes at least one patient and one healthcare provider. Both parties take 
steps to actively participate in the decision-making process, share information and 
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personal values, and together they come to a shared responsibility decision [10, 11]. 
This process is indicated when there are multiple possible treatments and the alter-
natives have different and uncertain results, as is the case of most chronic diseases 
or if the outcome of the treatment is considered to be subjectively significant [12]. 
Furthermore, it might help the patient and the healthcare professional to conclude 
to a mutual agreement on treatment or other long-term decisions [13]. Chewning 
et al. [14] argue that greater patient involvement in management decisions is associ-
ated with fewer conflicting decisions, which can be considered moderate to patient 
satisfaction. SDM is associated with feelings of autonomy, control, and individual 
capacity from the patient. Actions for the implementation of SDM are becoming 
increasingly important and their results should be evaluated and measured.

5.1 The stages of SDM

Elwyn et al. [15] define SDM with the following steps:

1. Definition/explanation of the problem in simple terms

2. Presentation and explanation of the different possible management options - 
this should include all possible choices, including no decision-making or 
watchful waiting. The patient should know an equipoise or equilibrium position 
where there is no right or wrong decision, only a preferred option.

3. Discussion of the benefits/disadvantages (benefits/risks/costs) - these should 
be explained along with all possibilities (if known), so as the patient can weigh 
their options.

4. Clarification of patient preferences - the attitudes, concerns and expectations 
of each individual should be explored.

5. Discussion of the patient’s capacity - the patient should be aware that he/she 
does not need to make the decision on his/her own, but that family members 
or friends are invited to participate, as appropriate. The doctor should support 
the decision-making process so that the patient does not feel destitute.

6. Presentation of the data (what is known) and recommendations - the physi-
cian should present the available data through his/her clinical experience and 
advise the patient in the joint decision-making process.

7. Clarification and checking the understanding of the patients - the patient 
should have the opportunity to ask questions or ask for more information if 
necessary.

8. Discussion about possible postponement of the decision - Some patients will 
make the decision at this time. For others, it may be better to make a decision 
at a later stage until all possible options are considered without time pressure. 
It should be possible to re-examine the problem at a later stage (e.g. at the next 
appointment).

5.2 The pros and cons

The perceived potential benefits when applying SDM are multiple and include 
the improvement of patient’s knowledge and self-esteem, even though not all of 
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them are conclusively proven. It also improves patient’s risk perception and reduces 
their anxiety. It is worth noting that the main drawbacks cited are usually based on 
clinicians’ perceptions rather than an evidence base. Not all patients request it and 
not all consultations are suited to such approach as it takes more time and requires 
special training from the doctor’s side [16].

A recent systematic review by [17] looked into the barriers and facilitators of 
SDM in clinical practice. It was found that the most commonly identified facilita-
tors were positive impact on the clinical process, provider motivation, and positive 
impact on patient important outcomes. On the other side, common barriers were 
time constraints, lack of applicability due to the characteristics of the population, 
and the clinical situation.

6. Is shared decision-making the norm nowadays?

If the benefits of SDM are not conclusively proven, with not all patients want-
ing it and being potentially time consuming, why are doctors encouraged through 
the health systems to engage in such a practice? Whether research findings are 
conclusive or not, there are some other convincing reasons. In the UK, practicing 
SDM is supported and encouraged by the General Medical Council, General Dental 
Council, and government policy. It is considered as an ethical and legal imperative 
and underpins government legislation [18]. The National Health System (NHS) of 
the UK, has recognized the importance of patient involvement in treatment deci-
sion and adopted SDM into the redesigned health-system through a recent Health 
and Social Care Act. The government has provided the legislation for SDM to 
become the norm. With the mantra ‘no decision about me without me’, SDM is now 
a statutory requirement for the commissioning board of the NHS and local clinical 
commissioning groups [19, 20].

In order to support developments in this area, a Shared Decision-Making 
Collaborative has been established in 2015. It comprises members from the statu-
tory sector, patient and voluntary sector organizations and academia committed to 
thinking collectively about the role of SDM in UK health systems [21]. Throughout 
Europe there is an increasing awareness that patients should be allowed to play a 
crucial role in decision-making and care management. WHO is encouraging SDM 
practices as innovative strategies to support patient-centered health services and 
promote patient rights [22]. WHO indicates that most research on SDM in Europe 
has occurred in Northern European countries, however, the SDM approach may fit 
also the Mediterranean region with different socioeconomic and cultural factors 
and lower degree of patient empowerment and communication.

SDM is of international importance and is currently promoted in many health 
systems. The reasons for these changes include the expansion of patients’ knowl-
edge on different conditions and treatments through the internet and mass media 
and the increasing number of therapeutic options available. The increased prefer-
ence for more active patient involvement, by both, the patient and the physician 
is also a key factor [23]. According to [24] SDM requires collaboration between 
patients and healthcare professionals who work together to select the appropriate 
management, treatment and support, based on patient preferences and needs, 
physician experience and evidence-based data. It can improve patient involvement 
in healthcare and help provide effective services.

One recent study by [25] on SDM in mental health services, reveals that this 
application is a continuous, dynamic, and difficult process that requires every 
mental health professional to internalize his characteristics, facilitate patient 
involvement, and create a culture of trust in the management process of treatment. 
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It is reported that SDM balances the power and responsibility for creating safe care. 
This balance requires continuous thinking and evaluation of patient resources, 
constraints and need for assistance to give them the power (patient empowerment) 
and responsibility to be able to manage the different needs during various phases 
of illness and management. The patient’s functionality may change over time, so, in 
order to ensure safe care, mental health professionals must always compensate for 
the strength and responsibility that the patient cannot maintain.

The main provisions for the implementation of SDM are that health profession-
als recognize that different medical situations require different approaches, as well 
as accepting SDMs as a key element of good practice [26]. It is understandable that 
healthcare professionals know that facilitating patient participation is important, as 
many patients either do not want to, or, are unable to participate in the recovery pro-
cess. Grol et al. [27] report that patients need flexible services to accommodate their 
changing needs. It was argued that when patients have severe symptoms, they need 
care and less responsibility. When they have fewer symptoms, there is a growing 
need for empowerment, active participation, and more responsibility for decision-
making. Most patients want to be more informed about their health status, investiga-
tion, and management options than they are routinely given by health professionals, 
and many would like a greater share in the process of making decisions about how 
they will be treated. Bastiaens et al. [28] have shown that, patients are dissatisfied 
when they are not being properly informed about their condition and the options 
for treating it. However, not all patients want to share in making the decisions. For 
example, older people or those with life-threatening conditions tend to be more 
likely to prefer to delegate decision-making to the doctor as described by [29].

As suggested, different cultures or settings may influence the degree of patient 
involvement in decision making. A survey [29] showed that a more paternalis-
tic view of the doctor–patient relationship prevailed in Poland and Spain than 
Germany, Italy, Slovenia, Spain, Sweden, Switzerland and the United Kingdom. 
91% of Swiss and 87% of Germans felt that the patient should have a key role in 
their management decision, either by sharing responsibility with the doctor or by 
being the primary decision-maker. This percentage was much lower in Polish and 
Spanish patients - 59% and 44% respectively.

Clinicians should always try to find patient preferences through effective com-
munication. Stevenson et al. [30] highlighted that they need to encourage patients 
if they are to play an active role in decisions about their care. As a result of this 
encouragement, patients become more involved, their knowledge improves, their 
anxiety lessens, and they feel more satisfied. Encouraging patients to play an active 
role in decisions regarding their healthcare can ensure better compliance to their 
treatment and management appropriately tailored to the individual.

6.1 How to evaluate the process of shared decision-making

SDM can be categorized and evaluated at its various stages, namely, before the 
decision (e.g. role preferences), during the decision-making process (e.g. observed 
or perceived physician behavior) or the outcome of decisions (e.g. conflict of deci-
sions, satisfaction). The process may also be evaluated by an external observer, the 
patient, or the physician. Measuring SDM using observational tools is laborious, 
costly and not conductive to rapid data feedback.

The OPTION instrument (“Observing Patient Involvement in Decision Making”) 
is an important tool for assessing the extent to which clinicians actively involve 
patients in decision-making [31]. Barr et al. [32] emphasize that this is the most 
frequently used instrument for measuring patient involvement from an observer’s 
viewpoint. It has been developed to evaluate shared decision making specifically in 
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the context of general practice, but it is intended to be generic enough for use in all 
types of consultations in clinical practice. The OPTION scale is designed to assess the 
overall shared decision-making process. In summary, it examines whether problems 
are well defined, whether options are formulated, information provided, patient 
understanding, and role preference evaluated, and decisions examined from both the 
professional and patient perspectives [33]. Recently it has, been revised in a shorter 
form, which evaluates the SDM process from its observer’s viewpoint to just five 
OPTION-5 elements. Another way to measure and evaluate SMD is the CollaboRATE 
scale [34]. This is a fast and frugal a three-item patient-reported measure of SDM. It 
is applicable to a wide range of clinical settings, especially in the primary care setting 
where varied and unanticipated decisions are made [35, 36].

However, there are only two ways to evaluate the perceptions of both the patient 
and the doctor using the same process and these are (a) the dyadic OPTION [37] and 
the SDM-Q-9 [38, 13]; the latter is a 9-point decision-making evaluation questionnaire 
was developed on a case-by-case basis and measures the extent to which patients are 
involved in the decision-making process: from the view of the patient (SDM-Q-9) and 
from the physician’s perspective (SDM-Q-Doc). These two tools have been developed 
for use, both, in research and every-day clinical practice. Both versions can be applied 
equally for purposes of assessing and improving quality in healthcare.

7. Conclusion

SDM enables the voice of the patient to be heard and considered that his views 
are significant even at various different stages of the condition. Through this, 
the patient becomes more autonomous with an active role in his management. By 
participating in this two-way relationship, the healthcare professionals may interact 
better with the patient in different situations, with different levels of involvement. 
By recognizing the importance of patient’s involvement process, the healthcare pro-
fessional confirms that the patient is an important role-player in the process, ie that 
he is autonomous and equal, transferring the respect and dignity necessary for the 
balance between power and responsibility. When a healthcare professional encour-
ages their patient’s involvement and recognizes the importance of the patient’s 
involvement process, then they are more likely to engage them positively in their 
own care. Creating a culture of trust is essential to enable the therapeutic environ-
ment as a whole to balance the power and responsibility for creating safe care. SDM 
is considered both, as a philosophy and a process that leads to better-quality care, 
ensuring that patients receive the ‘care they need and no less, and the care they want 
and no more’. It is believed that many clinicians are already informally engaging 
patients in SDM without formally recognizing the name or details of the process.

However, more research and evidence are required to ensure that SDM is being 
routinely used in either primary care or hospital consultations, despite the fact 
that healthcare professionals believe they are engaging patients in their treatment 
decisions. Research suggests that SDM does influence the way patients consider 
treatment decisions and may have a positive impact on outcomes, as it improves 
compliance and adherence. It is imperative to involve patients as equal partners in 
healthcare, as part of healthcare professionals’ legal and ethical obligation.
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Chapter 5

Coverage: Measure of Achieving 
Universal Health Coverage in 
Nigeria
Habibu Salisu Badamasi

Abstract

This chapter aims to show that extending social health insurance is a possible 
road to universal health coverage in Nigeria. We suggest that allowing states to set 
up and operate their own insurance schemes, which presents a unique opportunity 
to swiftly scale up prepaid coverage for Nigerians. This paper review various health-
care insurance towards achieving universal health coverage in Nigeria. The paper 
concluded by suggesting other insurance scheme to be covered towards achieving 
universal coverage.

Keywords: universal health coverage, Coverage, healthcare insurance, health access, 
and Nigeria

1. Introduction

“Health is the most fundamental human right on which all other rights can be 
enjoyed. Universal Health Coverage is its guarantee.” Dr. Githinji Gitahi [1].

One of the most normal measures of healthcare access is whether an individual 
has healthcare coverage insurance_ percentage of the population with and without 
health insurance either by public or private [2]. Health insurance promotes good 
health by improving access to healthcare. Sufficient access to healthcare encourages 
individuals to seek health maintenance services more regularly than they otherwise 
would, thereby prevent potentially serious illnesses. Also, health insurance protects 
individuals from financial catastrophe that may result from large or unexpected 
medical bills [3]. In Nigeria, health insurance can be obtained from private orga-
nizations or from government agencies [3]. Agencies of the Federal Ministry of 
Health (FMOH) regulate the National Health Insurance Scheme (NHIS). The NHIS 
provides health insurance coverage for employees of the federal government. While 
some state government have adopted social insurance regulated by NHIS because 
they feel excluded from the scheme [4]. However, only 3% of men and women age 
15–49 have health insurance coverage [3]. To achieve universal health coverage 
expansions have to be made to include other health insurance schemes [4].

2. Structure of Nigeria health system

Nigeria is a lower-middle-income country with a population of 174 million 
with 36 states, a federal capital territory and a total of 774 local government areas 
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(LGAs) across the country. The healthcare system in Nigeria is mainly regulated 
by public sector, and partly private sector involvement in the provision of health 
services. There are more than 34,000 health facilities, 66% of which were owned 
by the three tiers of government (federal, state, and LGAs). The secondary and 
tertiary level health facilities are mostly found in urban areas, whereas rural areas 
are predominantly served by primary health care (PHC) facilities. The federal 
government owns many of the tertiary level health facilities and some secondary 
health facilities operated by federal agencies. Most of the publicly-owned second-
ary health facilities are owned by the states. Primary health care is largely led by 
government departments and agencies, but also by non-governmental organiza-
tions. Table 1 illustrates various health facilities regulate by tiers of government in 
Nigeria.

3.  Health insurance coverage- pathway of achieving universal health 
coverage

Universal health coverage has being achieved in most countries through some 
of initiation by their government health financing reforms. These were achieved in 
many countries by adopting social health insurance scheme [4].

Figure 1. 
Three-dimensions to consider when moving towards universal coverage WHO 2010.

Health facilities Tier of government

Tertiary Federal

secondary State

Primary Governmental and non-governmental agencies

Table 1. 
An illustration of various healthcare facilities regulate by tiers of government in Nigeria.
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The World Health Report 2010 presents a cube in Figure 1 above to help policy 
makers think about the potential trade-offs in benefit design for UHC with the 
following three dimensions:

• Who benefits from pooled resource?

• For what services?

• At what cost at the post of use?

For effective coverage, the depth axis on which benefit are covered (service 
coverage) must be defined in terms of needed and effective services of good quality. 
The height axis on cost should reflect relative ability pay in order to assess afford-
ability of care. The breadth axis who is insured, ensure that the needs of the poorest 
and most vulnerable are effectively covered first and at affordable cost.

4. Scope of health insurance coverage

Health insurance can take the form of private, social, community-based, or 
tax-based systems [4].

4.1 Tax-based systems

A tax-based system is a State’s tax-funded system, in which the State Ministry of 
Health (SMoH) purchases and provides public health services for the whole state 
population. The SMoH specifies a minimum package of healthcare services which 
covers promotive, preventive, and curative care at primary and secondary care 
levels, and includes services for communicable and non-communicable diseases, 
child survival, safe motherhood, nutrition, health education, laboratory services 
and community mobilization, but in some states it’s not compulsory. Additionally, 
SMoH may include other private providers to deliver selected services, such as 
mortuary and immunization services. However, services that are not on the SMoH’s 
package of services are mostly paid out-of-pocket with user fee required at the 
point of service utilization. General tax revenue, which the State Government gives 
to SMoH as part of the State Budget, is the primary source of funding for health 
services. In service delivery, all government-owned primary and secondary provid-
ers are involved. SMoH transfers resources to Primary Health Centers (PHCs) for 
vertical programs, despite the fact that primary health care is the responsibility of 
the Local Government Area (LGA) [5].

4.2 Social Health insurance programme

4.2.1 The formal sector health insurance programme (FSSHIP)

4.2.1.1 The Health insurance program for the formal sector (FSSHIP)

The Nigerian National Health Insurance Scheme established the FSSHIP as 
a Social Health Insurance program (NHIS). Employees in the formal sector are 
required to participate in FSSHIP. In 2012, about 3% of Nigeria’s population 
was covered. Beneficiary contributions to the plan are calculated as a percent-
age of earnings and are accompanied by contributions from employer. Through 
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the National Health Insurance Fund, the NHIS pools monies at the federal level 
(NHIF). The National Health Insurance Program (NHIS) hires commercial, for-
profit Health Maintenance Organizations (HMOs) to run the purchasing system 
and distribute funds to providers. Healthcare professionals are paid on a capitation 
basis for primary care and on a fee-for-service basis for secondary care. A blend of 
NHIS-accredited public and private healthcare providers are contracted to deliver 
services under the FSSHIP. High-tech investigations (CT scans, MRIs, etc.) and 
occupational disorders are excluded from FSSHIP’s regular benefit package, which 
defines primary, secondary, and tertiary treatments. Members of the FSSHIP are 
assigned to specific HMOs, however they can choose their primary care providers 
from a list of NHIS-accredited providers [5].

4.2.1.2 National Health Insurance Scheme (NHIS)-MDG-MCH

The MDG-MCH program of the National Health Insurance Scheme (NHIS) was 
created to address the demand-side problem of financial obstacles to acceptance of 
prioritized MCH interventions. Its implementation mechanisms, on the other hand, 
include requiring facilities to use program income to purchase medications, which 
will improve the provision of PHC services. The Midwives Service Scheme pro-
gram helps to address the shortage of midwives in frontline PHC facilities, and the 
Model Primary Health Centers Creation and Upgrading (MPHC) program assists 
in increasing the number of functional facilities and improving the state of some of 
those in dilapidated conditions [6].

National Health Insurance Scheme has developed various programmes to cover 
different segments of the society, In order to ensure that every Nigerian has access 
to good healthcare services [7], as show in Table 2.

5. Conclusion

To fairly include more individuals In line with the goal of UHC, NHIS scheme 
should prioritize expanding coverage for low-income groups, rural communities, 
and other groups with limited access to services, health, or both. This is especially 
critical for services with a high priority. More individuals being fairly included may 
necessitate specific measures when they are beneficial.

Formal Sector Informal Sector Vulnerable 
Group

Formal Sector Social Health Insurance 
Programme

Tertiary Institution Social Health Insurance 
Programmes

Pregnant 
Women

Mobile Health Community Based Social Health Insurance 
Programmes

Children Under 
five

Vital Contributors Social Health 
Insurance Programmes

Public Private Partnership Social Health 
Insurance Programmes

Prison Inmates

Retirees

Aged

Table 2. 
Illustration of various NHIS scheme that covered different segment.
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Abstract

Population is ageing rapidly in all regions of the world and unreliable healthcare 
financing is capable of hindering older people from seeking competent medical 
attention which in turn may lead to their suffering, insecurity and/or death. In 
Africa, lack of access to reliable healthcare financing in old age poses serious devel-
opment challenges and it is detrimental to healthy ageing, especially because elderly 
population are known to be facing various health challenges which require huge 
financial costs. Existing studies have shown that it is not sufficient to provide reliable 
healthcare financing for older people, it is more important to provide them access 
to these services. Ensuring that the elderly population has access to reliable health-
care financing in particular as well as other available and possible social support 
mechanisms that may encourage the provision of and access to reliable healthcare 
financing in general is a challenge and very key to healthy ageing. Through authors’ 
experiences in the healthcare system, narrative review of existing literature and 
interactions with some elderly people, this article explores various factors influenc-
ing older people’s access to reliable healthcare financing. It is believed that under-
standing of factors influencing access to reliable healthcare financing among older 
people in Africa will go a long way in directing policies toward the right course.

Keywords: Access to reliable healthcare financing, elderly population in Africa, 
universal health coverage, healthy ageing, development studies, reduced inequalities, 
Sociology

1. Introduction

The whole world is ageing. Ageing population has become the experience of 
many developed countries and is fast reaching the turn of countries in the develop-
ing world [1]. People who were 65 years and above in age represented 5.1 per cent 
of global population in 1950, 9.0 per cent in 2018, and will be 16.0 per cent in 2050 
[1, 2]. By that year 2050, 80 per cent of older people (60+ years) globally will be 
living in low and middle income countries (LMIC) [3]. It is important to note that 
while this demographic shift is a sign of societal progress which calls for celebration 



Healthcare Access

72

especially for LMIC, it may also pose serious health, security and development 
challenges if provision of and access to innovative and reliable healthcare financing 
mechanisms and strategies are not in view. This is because lack of access to reliable 
healthcare financing is capable of hindering older people from seeking competent 
medical attention to address their inevitable healthcare needs and challenges, and 
this in turn may lead to their suffering, insecurity and/or death [4].

In Africa, lack of access to reliable healthcare financing in old age poses serious 
development challenges and it is detrimental to healthy ageing, especially because 
older people are known to be facing various health challenges which require huge 
financial costs. According to World Health Organisation (2010), reliable healthcare 
financing mechanism is an important factor for healthy ageing [5]. Considering the 
financial and health vulnerability of many older people especially in developing 
countries of the world, provision of and access to reliable healthcare financing for 
this demographic category becomes vitally important and inevitable for healthy 
ageing [6]. It has been shown that it is not sufficient to provide reliable healthcare 
financing for older people, it is more important to provide them access to these 
services [7, 8]. Ensuring that older people have access to reliable healthcare financ-
ing in particular as well as other available and possible social support mechanisms 
that may encourage the provision of and access to reliable healthcare financing in 
general is a challenge and very key to healthy ageing. What are the factors influenc-
ing older people’s access to reliable healthcare financing? To answer this question, 
this article starts by conceptualising key concepts, explains the need for access to 
reliable healthcare financing among African elderly, provides statistical overview of 
access to reliable healthcare, and discusses various factors influencing access to reli-
able healthcare financing. Strategies for providing and accessing reliable healthcare 
financing are also discussed before providing summary and conclusion.

2.  Conceptualising access to reliable healthcare financing:  
a multi-disciplinary approach

Access to reliable healthcare financing is conceptualised from multi-disciplinary 
points of view. Generally, ability to have what it takes to finance healthcare services 
without any constraining factor(s) whatsoever is fundamental in conceptualising 
access to healthcare financing. Following from this, access to reliable healthcare 
financing can mean ability to finance healthcare services without financial hard-
ship. To be able to finance healthcare services without resulting in catastrophic 
or impoverished spending requires that psychological, economic, geographical, 
political, social, and cultural factors be put into consideration. Psychological point 
of view describes access to reliable healthcare financing as when an individual or 
her financial provider is in her right state of mind to finance healthcare services 
without resulting in catastrophic or impoverished spending [9]. Although financial 
resources may be physically available to finance healthcare services, it is believed 
that such resources are not useful if an individual or her representative is not in 
right state of thinking. From this perspective, a baby or an insane person does not 
have access to reliable healthcare financing even if she has all the wealth in this 
world. Hence, older people or their social support providers are considered to have 
access to reliable healthcare financing when they are in their right state of mind.

From economic perspective, access to reliable healthcare financing is concep-
tualised as the need for healthcare financing without financial hardship and the 
availability of such healthcare financing mechanism to meet the need. While the 
former explains the demand for reliable healthcare financing, the later describes 
the supply of reliable healthcare financing [10]. Hence, from economic perspective, 
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an older person is said to gain access to reliable healthcare financing when the need 
for it meets its supply; that is, when there are available scarce resources (especially 
financial resources) to meet the insatiable need for healthcare services in old age. 
Again, while it is possible for adequate resources to be available to meet the need 
for healthcare financing at a given point in time, distance between health seeker 
and healthcare provider may be an important constraint. This calls for geographical 
conceptualization of access to reliable healthcare financing.

From geographer’s standpoint of view, access to reliable healthcare financing 
implies ability of healthcare seeker to be physically present at the geography (or 
location, place, et cetera) where healthcare financing services are required and pro-
vided [11]. Although an older person may be psychologically fit to finance health-
care services and may eventually have the financial resources (possibly in bank or at 
the health insurance provider) to meet her healthcare needs and challenges, she still 
lacks access to reliable healthcare financing if she is unable to physically collect such 
financial resources from appropriate quarters to finance her healthcare services 
probably due to physical frailty, lack of mobility or road block.

Political conceptualisation of access to reliable healthcare financing explains the 
governmental policies and political structures that influence people’s access to financial 
health resources. In every government, there are various healthcare financing mecha-
nisms or models through which healthcare services can be financed [12]. The propor-
tion of these models in total healthcare spending is determined by the political climate 
of every country. For instance, the proportion of out-of-pocket (OOP) payment in 
total healthcare expenditure is higher in developing countries than in developed coun-
tries [12]. Also, while healthcare providers receive payment for healthcare services 
more via health insurance in developed countries, the healthcare providers receive 
payment for healthcare services more via OOP in developing countries [13]. Hence, 
an older person who has psychological, economic, and geographical ability/advantage 
to finance her healthcare services may be denied access if such a person is expected to 
pay via health insurance of which she is not enrolled. Alternatively, an individual who 
is enrolled for health insurance may be denied access to reliable healthcare financing if 
payment from health insurance provider is not available probably as a result of work-
ers’ strike due to government inability to meet insurance workers’ demands.

From social and cultural point of views, access to reliable healthcare financ-
ing can be conceived as involving the relationship between agency and structure. 
Here, agency represents individual ability to finance healthcare services freely and 
independently with as limited structural constraints as possible. On the other hand, 
structure entails the broader social, cultural, and structural patterns, arrange-
ment and organisations within which an individual seeks to finance her healthcare 
services [10]. From these perspectives, an older person with the ability to finance 
her healthcare services without resulting in catastrophic or impoverished spending 
can be constrained if the prevailing healthcare system is challenged such as lack of 
appropriate medical technology or personnel, among many other challenges that 
may face healthcare system. Sociologists and Anthropologists have debated on 
whether primacy should be given to agency or structure in the process of analys-
ing a given social system. For examples, Karl Marx, Émile Durkheim, Bronisław 
Malinowski, Alfred Radcliffe-Brown, and Max Weber gave priorities to either 
agency or structure in their social analysis. However, recent sociologists such as 
Anthony Giddens and Pierre Bourdieu have recognised the vitally importance of 
both agency and structure in altering a given social system. In his notion of struc-
turation, Giddens (1984) stated that just as an agent can alter prevailing structure, 
the structure can as well change an agent [14]. Also Bourdieu realised the impor-
tance of both agency and structure when he used the concepts of ‘habitus’, ‘field’, 
and ‘capital’ to denotes actors with structured and structuring structure, social 
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space where interaction and activities occur, as well as a symbol for the continual 
remarking of social order respectively [15]. In other words, Pierre Bourdieu used 
the concepts to explain an interplay in which the external is internalised, just as 
the internal becomes externalised [10]. Learning from the works of Giddens and 
Bourdieu, access to reliable healthcare financing is conceptualised as depending not 
only on individual, household and/or agency, but also on broader social, cultural 
and/or structural factors of a given social system. Implicitly, access to reliable 
healthcare financing not only involves internal forces but also external ones [10].

Older people’s access to reliable and sustainable healthcare financing requires 
that sufficient, uninterrupted and continuing funds are available to meet older 
people’s healthcare needs without compromising or negotiating future generations’ 
ability to achieve same purpose. An important step to achieving reliable healthcare 
financing for the elderly is to ensure that adequate and satisfactory social support 
is provided, the elderly have free access to funds or financial resources provided 
by social support system, and that funding increases consistently over the coming 
years to meet up with the demand of demographic transition. Raising and accessing 
reliable fund for healthcare financing of the elderly is the responsibility of house-
hold, community, state, and non-state actors of every country. Providing access to 
reliable healthcare financing is crucial for any country that aims at addressing the 
inevitable healthcare needs and challenges of the elderly.

3. Need for access to reliable healthcare financing in old age

Everyone desires to reach old age. Old age is the age when many life threatening 
diseases come up and these health challenges are costly to treat or manage. However, 
current financial capability of average elderly person in Africa as indicated in the 
income distribution of African countries shows that many Africans will not be able 
to afford medical treatment in old age [16, 17]. How can the elderly age gracefully? 
It is through the provision of and access to reliable (and sustainable) healthcare 
financing. There is therefore dire and urgent need for the elderly to access reliable 
healthcare financing in order to save the generation of elderly population in Africa. 
Older people experience a diversity of health states. While some elderly people in 
Africa are in relatively good physical and mental health, many more others experi-
ence considerable disability, and health and care challenges. Existing studies have 
established that the health of older people determines their productivity and the 
roles they play in the society, and that the health status and challenges among the 
elderly varies between and within countries, across sex, residence, ethnicity, and 
socio-economic status [18]. As a result, while health across the life-course has a 
significant impact on ageing experience, many older people are unable to adapt to 
changes in their health and remain independent and productive into very old age.

Common health challenges among older people include arthritis; heart or car-
diovascular disease; cancer or malignancy such as lung, liver, and breast cancers; 
respiratory diseases; Alzheimer’s disease; osteoporosis; and diabetes mellitus, 
among many others [19]. Hence, the need to access reliable healthcare financing for 
sustainable healthcare, management and/or cure. Aside common health challenges, 
the needs of older people vary and are often categorised into physical, intellectual, 
emotional and social needs [20]. Some of these healthcare needs and challenges 
require reliable healthcare financing and access to them is crucial for healthy ageing. 
However, access to reliable healthcare financing are not equitably distributed among 
elderly population in Africa. While third agers (healthy older people after retirement 
and are assumed to be productive through a range of activities, reaching from paid 
work to volunteering, informal care-giving, do-it-yourself and care for oneself) tend 



75

Factors Influencing Access to Reliable Healthcare Financing among Elderly Population in Africa
DOI: http://dx.doi.org/10.5772/intechopen.99578

to have more access to reliable healthcare financing, fourth agers (older people who 
are unproductive as a result of poor health after their retirement and they represent 
the traditional stereotype of older people, who can contribute only little, if any, to 
the development of a state) seem to have less access to reliable healthcare financing.

4. Access to reliable healthcare financing statistics

Globally, universal access to reliable healthcare financing has not been achieved 
and the proportion of people who have access to reliable healthcare financing 
vary from one country to another. Also, the varied rate of access across countries 
were unequally distributed and disadvantaged or vulnerable people were most 
denied access, including older people [17, 21]. For example, a study conducted 
among people aged 50+ years with chronic illness in six middle-income countries 
showed that access rates were unevenly distributed except in South Africa where 
primary healthcare was free for all [17]. Specifically, the study demonstrated that 
the proportion of older people with access to basic chronic care ranged from 20.6 
per cent in Mexico to 47.6 per cent in South Africa. In another study among formal 
sector workers in Ilorin, Nigeria, it was shown that only 13.5 per cent of the respon-
dents had access to reliable healthcare financing [21]. This proportion excluded the 
elderly population because they were no more members of the federal civil servants 
considering their retirement status and hence, lacked access to reliable healthcare 
financing. Ensuring that elderly population are provided with and have access to 
reliable healthcare financing is therefore crucial especially as the African society 
experiences demographic change in favour of older people.

Existing studies have not shown consensus on the factors determining access to 
reliable healthcare services among the elderly. While some agree that education, place 
of work, residence, income, age, number of general practitioners, sex, social network 
and social participation determine access to healthcare financing and services, some 
other scholars disagree to some of these factors. For examples, a study carried out in 
Ilorin, Nigeria established that respondents who had post-secondary education and 
who were in the federal civil service were more likely to have access to reliable health-
care financing [21]. This shows that illiterate older people might be denied access to 
reliable healthcare financing even if exempted from health insurance premium and 
the elderly who are not in federal civil service might not have the opportunity of 
being enrolled in health insurance scheme, which provides reliable healthcare financ-
ing. Another study conducted among the older Chinese indicated that income group, 
educational attainment, age-category, marital status, gender, and geographical loca-
tion influence access to reliable healthcare financing [7]. Inability to access reliable 
healthcare financing is detrimental to population health and especially to vulnerable 
older people. Recent statistics in Nigeria showed that only very small proportion of 
the total population in Nigeria had access to reliable healthcare financing [22]. This 
is worrisome as it indicates high health inequality. Since pooled resources is the only 
reliable and sustainable source of healthcare financing [12], provision of, and access 
to, pooled resources becomes vitally imperative. It is important to note that differen-
tial in access to reliable healthcare financing and other social resources is influenced 
by many factors [23], and these are discussed in next section.

5. Factors influencing access to reliable healthcare financing in old age

Having conceptualised access to reliable healthcare financing, demonstrated the 
need for access to reliable healthcare financing and shown the statistics of access 
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to reliable healthcare financing, this section discusses various factors influencing 
access to reliable healthcare financing in old age. The discussions in this section are 
based on authors’ experiences in the healthcare system, narrative review of exist-
ing literature and interactions with some elderly people. Specifically, the factors 
that influence access to reliable healthcare financing in old age, as discussed in this 
section and depicted in Figure 1, include age, sex, availability of health insurance, 
income level, educational attainment, social capital and geographical factor.

5.1 Age

Age describes how long one has lived on earth. A person’s age is considered a 
critical factor influencing access to reliable healthcare financing. While it is possible 
for many working class age category not to have any challenge accessing reliable 
healthcare financing, some retirees may experience more difficulty accessing reli-
able healthcare financing. This is because the rate of poverty among older people 
is more than among other age categories due to the fact that many older people are 
in their economically inactive phase of life [24]. Since older people are less produc-
tive (especially the fourth agers), financial resources for healthcare financing tend 
to be affected. In addition, in some African countries, a person’s age determines 
whether one will have social health protection or not. That is, provisions are made 
for older people in some African countries such as Ghana, Rwanda, and Senegal to 
be exempted from paying health insurance premium [25, 26]. This sort of arrange-
ment increases older people’s access to reliable healthcare financing. Age factor 
determining healthcare access was confirmed by a study in Ghana which discovered 
that enrolment for National Health Insurance Scheme exemption policy in Ghana 
was higher among the elderly which invariably increases access to healthcare among 

Figure 1. 
Factors influencing access to reliable healthcare financing in old age.
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older people [26]. Another study conducted among the middle-aged and older 
Chinese indicated that age-category of the elderly influences their chances of gain-
ing access to reliable healthcare financing [7]. Therefore, as people aged, special 
consideration must be made in order to ensure that access to reliable healthcare 
financing is not denied.

5.2 Sex

Sex defines the biological variances between women and men, and these vari-
ances are universal and determined at birth. Access to reliable healthcare financing 
is also influenced by a person’s biological composition especially in African setting 
where patriarchy system dominates. In Africa, men often demonstrate hegemony 
in virtually all spheres of life including economy, family and religion. By virtue 
of men’s hegemonic position, they have more control over financial resources and 
this in turn affords them the opportunity to have more access to reliable healthcare 
financing. According to Mensah (2014), the long-standing patriarchy system on 
the continent of Africa influences access to healthcare and medicine in favour of 
males [10]. In addition, some scholars consider women to be in direr need for access 
to reliable healthcare financing than men considering their healthcare needs as 
pregnant women, new mothers and widows [7, 27].

5.3 Availability of health insurance

Health insurance refers to a body that provides reliable healthcare financing for 
enrollees and it aims at ensuring equal access to quality healthcare services without 
financial hardship. The contribution of (social) health insurance in providing 
reliable healthcare financing cannot be overemphasised. This is because health 
insurance performs various benefits that help countries of the world to have access 
to reliable healthcare financing, and invariably move closer to achieving universal 
health coverage [12]. Generally, there seem to be consensus among global research-
ers that health insurance increases access to reliable healthcare financing [7, 16, 17]. 
Hence, enrolment in health insurance influences older people’s access to reliable 
healthcare financing. Importantly, older people who are excluded from health 
insurance (as the case is in many African countries) are denied access to reliable 
healthcare financing. Policies that will ensure that older people are enrolled in 
health insurance are therefore germane in order to safeguard the healthcare of the 
elderly and to ensure that their access to reliable healthcare financing are enhanced.

5.4 Income level

This is an important economic factor that influences access to reliable healthcare 
financing. Income level measures the amount or quantity of money or financial 
resources that an individual receives over a period of time. Individual income 
level varies and many factors determine a person’s income level [16]. When the 
income level of an individual is high, such an individual has more access to reliable 
healthcare financing. That is, there is a direct relationship between income level 
and access to reliable healthcare financing. In Africa, the income level of many 
older people is low due to many factors resulting in low access to reliable healthcare 
financing. To help this demographic category of people, engagement in productive 
activities for those who are still healthy after retirement, compulsory enrolment 
in health insurance with exemption of premium payment, and strong social sup-
port, among many others, may be the alternative means to increase older people’s 
access to reliable healthcare financing. These alternatives become vitally important 
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because some recent studies confirmed that poverty level or lower income group 
reduces access to reliable healthcare financing and healthcare utilisation [7, 10].

5.5 Educational attainment

An individual’s level of education is another factor that influences reliable 
healthcare financing. Operations of modern healthcare system requires that one has 
certain level of formal education such as ability to communicate officially. Those 
who lack knowledge of how modern healthcare system operate are sometimes deny 
access to reliable healthcare financing. For example, many people are excluded 
from social health insurance because awareness level is low or because they lack the 
knowledge of how it operates. Those affected are mostly those with low educational 
attainment. In Africa, most people in the informal sector, which more often cor-
relate with those with lower educational attainment, do not have the privilege of 
being enrolled in health insurance or have the financial resources that can guarantee 
financial health protection in old age. According to Zhang et al., less-educated older 
people have a lower chance of accessing reliable healthcare financing [7]. Hence, 
elderly possible hope lies in strong social support via their social network in order to 
experience healthy ageing.

5.6 Social capital

Social capital refers to network of relationships between or among people in a 
social system who share common interest, norms, values, and/or identity and who 
continue to engage in social interaction for the effective functioning of the social 
system. While social capital depends largely on extent of one’s social network, social 
network in turn depends on the level of effective and functional relationship one 
has established over one’s lifetime [8]. Hence, access to reliable healthcare financ-
ing is influenced by the level of relationship one has established in the life course. 
Older people need social network for effective and efficient healthcare financing 
considering their health and financial vulnerability, as well as their inability to 
engage in full productive activity. This is especially true for majority of older people 
in African who retired mostly from informal sector and who depend mostly on 
social capital such as children for their healthcare financing. Every potential older 
person is therefore encouraged to start building strong social networks in the life 
course as that can represent a safety net in old age [28]. Social support from social 
network can be informational, instrumental, emotional, or interactional. In a study 
conducted in United State of American (USA), it was found that informational 
support has a positive impact on healthcare access disparity among older people 
[28]. Another study among the elderly in Taiwan demonstrated that social capital in 
terms of social participation and social network influences access to reliable health-
care financing which invariably determines access to healthcare services [8].

5.7 Geographical factor

As earlier conceptualised, access to reliable healthcare financing hinges largely 
on the ability of healthcare seeker to be physically available where healthcare 
financing services are required and provided. It is important to understand that 
many older people may have financial wherewithal but may be denied access as a 
result of their inability to be physically present where they will receive financial 
health resources or where their healthcare services will be paid for. Access to 
reliable healthcare financing is therefore influenced by geographical factor of 
where the health seeker is or where the healthcare services will be financed. In a 
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case study of people living with HIV, ‘Mdm. A’ was denied access to healthcare 
financing and services as a result of prohibitive transportation costs [29]. Also, in 
a cross-sectional study in Sweden, it was found that mobility-related factor was 
associated with health-related quality of life in old age [11]. The issue of being 
physically present where healthcare financing is required and provided is crucial for 
many older people on the continent of Africa for them to experience healthy ageing 
because many of them rely on public transport that are either costly or unreliable. 
Also, many health seekers in Africa are very distant from where they will receive 
and finance their healthcare services because reliable healthcare facilities are often 
located in cities or urban areas and the ones in rural areas are only for the treatment 
of mild or minor ailment. Moving from rural areas to urban regions, for instance, 
poses difficulty for many older people in Africa due to transport mobility challenge 
[10]. Furthermore, intra-urban, intra-continental, and inter-continental dispari-
ties in access to reliable healthcare facilities and financing are usual in this present 
global society [10].

6. Strategies for providing and accessing reliable healthcare financing

Broadly, to provide and access reliable healthcare financing, three strategies are 
cogent: Efficient collection of revenue, reprioritisation of government budgets, and 
engagement of innovative healthcare financing strategies especially through social 
support [5]. Principally, there are four models of revenue collection and these include 
compulsory prepayments, voluntary prepayments, external aid and out-of-pocket 
payment (OOP) [12]. Since OOP is an inequitable, unreliable and unsustainable 
source of healthcare financing, to provide and access reliable healthcare financing 
for the elderly therefore requires that countries pay more attention to other revenue 
collection mechanisms and provide means of accessing these financial resources. 
While all countries of the world, both poor and rich, can raise more health funding 
or diversify their funding sources, the number of countries that have any chance of 
creating sustainable fund from domestic sources alone is very minimal especially 
in Africa [5]. Hence, the need for global solidarity in order to ensure that many 
African countries are not denied access to reliable healthcare financing. If countries 
and international agencies were to fulfil their international pledges, external aid in 
developing countries will greatly increase and the shortfall in fund to provide reliable 
healthcare financing especially for the elderly would be virtually eliminated [5].

Given priority to government budgets can also contribute greatly to the provi-
sion of and access to reliable healthcare financing. Government budgets in Africa 
often give health a somewhat low priority. For instance, very infinitesimal number 
of African countries could reach the target that was agreed to by their Heads of 
States in the 2001 Abuja Declaration, to spend 15 per cent of their annual budget 
on health. Currently, only Madagascar allots above the agreed 15 per cent (15.6 
per cent) to health [12, 30]. Taken as a group, low- and middle-income countries 
(LMIC) could raise extra over US$ 15 billion/year for health from local sources by 
increasing the proportion of health expenditure in total government expenditure to 
15 per cent [5]. Many developed countries who are near toward achieving universal 
health coverage allot considerable share of total government expenditure on health 
[30]. It is therefore incumbent upon many African countries to follow this path 
so as to aid the provision of and enhance access to reliable healthcare financing, 
although, in the long-run, relying solely on government budget to finance health-
care services may not be sustainable.

Generally, reliable healthcare financing can be provided through innovative 
sources of healthcare financing as well as innovative governance in managing 
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health resources [31], and can be accessed by putting social, political, economic and 
cultural factors into consideration. Innovative sources of healthcare financing refers 
to committed funding sources for healthcare services, and these funds come from 
reserved taxes from health hazardous products such as alcohol, tobacco, sugary and 
salty foods; contributions from social health insurance or dedicated government 
budget allocation; taxes on air tickets; diaspora bonds (sold to expatriates); levy on 
foreign exchange transactions; solidarity levies on a range of products and services 
such as mobile phone calls; social support from social networks such as spouse, 
children, siblings, friends, association and community members, among many 
others [5, 31]. The potential to increase social support exists in many countries. 
If this is well examined and allocated to health, providing and accessing reliable 
healthcare financing would be greatly enhanced. On the other hand, innovative 
governance can be referred to as management of funds for healthcare services such 
that healthcare seekers have access to such funds [31]. These funds may be managed 
by a statutory body that is independent of government with its own governing body 
and represented by multi-stakeholders such as community health partnership [12]. 
Some countries such as Singapore and Hong Kong, among many others, follow this 
innovative governance and it is helpful in accessing reliable healthcare financing.

7. Summary and conclusion

This article has conceptualised key concepts from multi-disciplinary stance, 
explained the need for access to reliable healthcare financing, described access 
to reliable healthcare financing statistics, discussed various factors influencing 
reliable healthcare financing and put forward strategies for providing and accessing 
reliable healthcare financing. One vitally important policy goal in modern health-
care system is equity in access to reliable healthcare financing. Older people require 
healthcare services more frequently and intensely, but lack of access to reliable 
healthcare financing in Africa, especially among the vulnerable, poses a challenge. 
With increasing healthcare costs especially among elderly population in Africa, 
providing reliable healthcare financing and removing possible barriers to accessing 
it is crucial for healthy ageing.



81

Factors Influencing Access to Reliable Healthcare Financing among Elderly Population in Africa
DOI: http://dx.doi.org/10.5772/intechopen.99578

Author details

Isaac Akintoyese Oyekola1,2*, Oludele Albert Ajani3 and Eyitayo Joseph Oyeyipo1,2

1 Department of Sociology, Landmark University, Omu-Aran, Nigeria

2 Landmark University SDG 10 (Reduced Inequalities), Landmark University, 
Nigeria

3 Department of Sociology and Anthropology, Obafemi Awolowo University,  
Ile-Ife, Nigeria

*Address all correspondence to: oyekola.isaac@lmu.edu.ng

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 



82

Healthcare Access

[1] Population Reference Bureau. 2018 
World Population Data Sheet with a 
special focus on changing age structures 
[Internet]. 2018. p. 1-19. Available from: 
www.worldpopdata.org

[2] United Nations. World population 
prospects: the 2015 revision, key 
findings and advance tables [Internet]. 
Technical Report, U.N. Department of 
Economic and Social Affairs, Population 
Division; 2015. Available from: http://
esa.un.org/unpd/wpp/

[3] World Health Organization. Ageing 
and health [Internet]. 2018 [cited 2019 
Dec 2]. Available from: https://www.
who.int/news-room/fact-sheets/detail/
ageing-and-health

[4] Wang X-Q, Chen P-J. Population 
ageing challenges health care in China. 
Lancet. 2014;383(9920):870.

[5] World Health Organization. The 
World Health Report: Health Systems 
Financing. Geneva, Switzerland: WHO 
Press; 2010.

[6] World Health Organization. Global 
strategy and action plan on ageing and 
health. Geneva: World Health 
Organization; 2017. 1-56 p.

[7] Zhang C, Lei X, Strauss J, Zhao Y. 
Health Insurance and Health Care 
among the Mid-Aged and Older 
Chinese: Evidence from the National 
Baseline Survey of CHARLS. Health 
Econ. 2017;26:431-449.

[8] Peng Y-I, Lin T-F. Social capital and 
preventive care use among the elderly 
under Taiwan’s National Health 
Insurance. Arch Gerontol Geriatr 
[Internet]. 2018;75:28-36. Available 
from: http://www.sciencedirect.com/
science/article/pii/S016749431730314X

[9] Gyasi RM. Social support, physical 
activity and psychological distress 

among community-dwelling older 
Ghanaians. Arch Gerontol Geriatr 
[Internet]. 2019;81:142-148. Available 
from: http://www.sciencedirect.com/
science/article/pii/S0167494318302206

[10] Mensah J. The Global Financial 
Crisis and Access to Health Care in 
Africa. Afr Today. 2014;60(3):35-54.

[11] Chiatti C, Westerlund Y, Ståhl A. 
Access to public mobility services and 
health in old age: A cross-sectional 
study in three Swedish cities. J Transp 
Heal [Internet]. 2017;7:218-226. 
Available from: http://www.
sciencedirect.com/science/article/pii/
S2214140517300415

[12] Oyekola IA, Ojediran JO, Ajani OA, 
Oyeyipo EJ, Rasak B. Advancing 
alternative health care financing 
through effective community 
partnership: A necessity for universal 
health coverage in Nigeria. Cogent Soc 
Sci [Internet]. 2020;6(1):1776946. 
Available from: https://www.
tandfonline.com/doi/full/10.1080/23311
886.2020.1776946

[13] Kutzin J, Witter S, Jowett M, 
Bayarsaikhan D. Developing a national 
health financing strategy: A reference 
guide [Internet]. Health Fin. 
Switzerland: World Health 
Organization; 2017. Available from: 
https://creativecommons.org/licenses/
by-nc-sa/ 3.0/igo

[14] Giddens A. The Constitution of 
Society: Outline of the Theory of 
Structuration. Berkeley: University of 
California press; 1984.

[15] Bourdieu P. Outline of a Theory of 
Practice. Cambridge: Cambridge 
University press; 1977.

[16] Mulenga A, Ataguba JE. Assessing 
income redistributive effect of health 
financing in Zambia. Soc Sci Med 

References



83

Factors Influencing Access to Reliable Healthcare Financing among Elderly Population in Africa
DOI: http://dx.doi.org/10.5772/intechopen.99578

[Internet]. 2017;189(2017):1-10. 
Available from: http://dx.doi.org/10. 
1016/j.socscimed.2017.07.017

[17] Goeppel C, Frenz P, 
Grabenhenrich L, Keil T, Tinnemann P. 
Assessment of universal health coverage 
for adults aged 50 years or older with 
chronic illness in six middle-income 
countries. Bull World Health Organ. 
2016;94(4):276-285.

[18] Olatubi MI, Oyediran OO, 
Adubi IO, Ogidan OC. Health Care 
Expenditure in Nigeria and National 
Productivity: A Review. South Asian J 
Soc Stud Econ. 2018;1(1):1-7.

[19] World Life Expectancy. World 
health rankings: Live longer live better 
[Internet]. World Health Organization. 
2019 [cited 2019 Apr 1]. Available from: 
https://www.worldlifeexpectancy.com/
country-health-profile/nigeria

[20] Bruggencate T Ten, Luijkx KG, 
Sturm J. Social needs of older people: A 
systematic literature review. Ageing Soc. 
2018;38(9):1745-1770.

[21] Adewole DA, Dairo MD, 
Bolarinwa OA. Awareness and Coverage 
of the National Health Insurance 
Scheme among Formal Sector Workers 
in Ilorin, Nigeria. African J Biomed Res. 
2016;19(1):1-10.

[22] World Health Organization. Global 
Health Expenditure Database 
[Internet]. 2019 [cited 2019 Jan 30]. 
Available from: http://apps.who.int/
nha/database/ViewData/Indicators/en

[23] Oyekola IA, Oyeyipo EJ. Social 
Stratification. In: Ogunbameru OA, 
editor. Introductory Sociology. Ile-Ife, 
Nigeria: Obafemi Awolowo University 
Press; 2020. p. 125-138.

[24] Ebimgbo SO, Atumah ON, 
Okoye UO. Social support, older adults 
and poverty: Implication for social 

policy in Nigeria. In: Conferance 
Paper. 2017.

[25] Parmar D, Williams G, Dkhimi F, 
Ndiaye A, Ankomah F, Kojo D, et al. 
Enrolment of older people in social 
health protection programs in West 
Africa - Does social exclusion play a 
part? Soc Sci Med [Internet]. 
2014;119:36-44. Available from: http://
dx.doi.org/10.1016/j.socscimed.2014. 
08.011

[26] Duku SKO, Van Dullemen CE, 
Fenenga C. Does Health Insurance 
Premium Exemption Policy for Older 
People Increase Access to Health Care ? 
Evidence from Ghana. J Aging Soc 
Policy. 2015;27:331-347.

[27] Laurenzi CA, Skeen S, Coetzee BJ, 
Gordon S, Notholi V, Tomlinson M. How 
do pregnant women and new mothers 
navigate and respond to challenges in 
accessing health care? Perspectives from 
rural South Africa. Soc Sci Med 
[Internet]. 2020 Jun;258:113100. 
Available from: https://doi.org/10.1016/j.
socscimed.2020.113100

[28] Yamada T, Chen C, Murata C, 
Hirai H, Ojima T, Kondo K, et al. Access 
Disparity and Health Inequality of the 
Elderly : Unmet Needs and Delayed 
Healthcare. Int J Environ Res Public 
Health. 2015;12:1745-1772.

[29] Clarfield AM, Rosenthal A. Aging in 
Sub-Saharan Africa: Sub-par? J Am 
Geriatr Soc. 2017;65(6):1136-1138.

[30] World Health Organization. World 
Health Statistics 2018- Monitoring 
Health for the SDG’s (Sustainable 
development goals) [Internet]. 2018. 4, 
25 p. Available from: http://apps.who.
int/iris/bitstream/handle/10665/ 
272596/9789241565585-eng. 
pdf?ua=1

[31] Tangcharoensathien V, 
Sopitarchasak S, Viriyathorn S, 
Supaka N, Tisayaticom K, 



Healthcare Access

84

Laptikultham S, et al. Innovative 
Financing for Health Promotion: A 
Global Review and Thailand Case Study 
[Internet]. Second. Vol. 4, International 
Encyclopedia of Public Health, Second 
Edition. Elsevier; 2017. 275-287 p. 
Available from: http://dx.doi.
org/10.1016/B978-0-12-803678-5. 
00234-4



85

Chapter 7

Medical Hegemony and 
Healthcare: Centrality in 
Healthcare
Makoto Takayama

Abstract

Better human healthcare is achieved by increasing the fair use and accessibility 
of medical information. While this optimism is believed, real-world healthcare can 
be severely affected by the knowledge and context shared in the healthcare industry 
and academia. Through the sharing process, the central perception gains consensus 
in the industry and academic societies and standardized therapies are unified and 
spread quickly. In this way, mainstreamers’ contexts quickly become standard-
ized. Consequently, the mainstream has hegemony and can be strengthened. 
Mainstreamers neglect any information different from standardized knowledge and 
therapy. It is universally known that hegemony stabilize its position by undermin-
ing the fair use and accessibility of information. The use of patterned knowledge 
facilitates the utility of medical information. Smart ICT seems to realize the smart 
use of medical information in our daily lives as well as professional exercises. The 
method to eliminate such evils and realize true healthcare is required. The fair use 
and accessibility contribute to the utility of medical knowledge to end-users. The 
effect and influence of the commons of information are shown as a solution to 
eliminating adverse events caused by the hegemonic mainstream. As the most effec-
tive means in the coming digital healthcare era, this paper shows the following three 
points. (1) Allow commons of information to enable fair use and search of informa-
tion. (2) The commons of information release the cognitive bias set by the measure. 
(3) By creating such a new theory, we will develop a new field called healthcare 
digital management and/or healthcare digital economics.

Keywords: healthcare, hegemony, centrality, commons of information, network, 
neutrality

1. Introduction

Achieving wellness and hence well-being is the goal of every human being. On 
the global scale this is articulated through the Millennium Development Goal and 
SDGs (Sustainable Development Goals) of the United Nations.

The science of medical and healthcare has transformed the healthcare profes-
sion by the extraordinary revolution in information technology. To utilize the true 
results of science, the use and accessibility of information among different health-
care professionals through network neutrality realize the true human healthcare, 
bringing the world together as a true global village.
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2. Accessibility to medical and healthcare as public goods

It is believed that the better access by ICT will improve information barrier-free, 
grassroots information dissemination, and information sharing. Better human 
healthcare will be achieved by increasing the accessibility of healthcare information. 
While this optimism is believed, real-world healthcare has been severely affected by 
the shared information among the healthcare industries, professionals, and academia.

If information is not transmitted correctly without distorting the truth, life-
threatening situations occur frequently. However, healthcare is usually neglected 
because it is only demanded when a person becomes unhealthy. Therefore, the 
supplier can behave to get the best benefit from diseases. What’s worse is that the 
higher the need, the more urgent it is.

Due to the above circumstances, the healthcare provider is likely to take self-
interest behavior. To curb such behavior, better access to information does not solve 
the problem. This is because the information is cleverly rewritten to suit the interest 
of mainstream in the healthcare industry without being noticed. In this chapter, I’ll 
take a few such mysterious cases and explain why.

2.1 Inclusion of total healthcare by the mainstream in healthcare

According to the Merriam-Webster Dictionary, healthcare is efforts made to 
maintain or restore physical, mental, or emotional well-being especially by trained 
and licensed professionals. There are mainstreams and adjuncts among profession-
als. The mainstream is the most influential actor and is in a privileged position. To 
maintain privilege, it is common for mainstream people to try to establish a hege-
monic position by involving their adjuncts.

In healthcare, medical care is at the center and all other healthcare areas are 
adjuncts. In medical care, treatment is at the center of the center, and prevention 
is one of adjuncts. Considering the pursuit of profits and strengthening of the 
position of medical care providers, it is better to increase the number of patients 
without prevention even if some patients must die. As a supporting evidence, in the 
pharmaceutical industry, it is an implicit understanding that the companies should 
not develop drugs that eliminate diseases, because the market will disappear like 
smallpox market by its vaccine. That is why RNA vaccine, which works faster and 
more effective than ordinary protein vaccines, did not take place until it was urgently 
approved as a corona vaccine. If RNA is used to produce stem cells, iPS cells (induced 
pluripotent stem cells), pluripotent stem cells, regenerative medicine for diseases 
including aging care and immunotherapy for the treatment of cancer will advance 
dramatically. Complete treatment of disease, organ regeneration, and immortal 
medicine have been hampered by mainstream groups to professionals. Mainstream 
has denied such a wonderful future as disease-free and immortal medical care.

The medical professionals should be humble about the dignity of life. When new 
facts are discovered, it is up to the mainstream to spread or not. The mainstream 
instantly includes new discoveries that can deny the mainstream. However, the main-
stream attacks and denies the new discovery which can coexist with the mainstream. 
The reasons and causes for such absurd things to happen are for the benefit of the 
mainstream. Various inhumane obstacles occur, so the details are described below,

2.2 The difference in accessibility to medical care between Japan and the US

The openness of medical care is the exact opposite in Japan and the US. In Japan, 
not only paramedics but the nurses only can watch the patients die until the doctor 
arrives. Oppositely, in the US, medical practice is open to medical assistants and 
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paramedics. They can take life-saving measures for emergency patients who are 
clearly likely to die if left untreated.

Why does such a difference between the two countries occur? In short, it 
depends on whether the market is free or regulated. The American way seeks 
efficiency through a free and open market. The Japanese government operates 
policies assuming that medical care is at the center and others are adjuncts. This 
is derived from the fundamental differences in public policies between the two 
countries.

The U.S. government and its local agency, the U.S. embassy, have repeatedly 
demanded the Japanese government to open and liberalize the medical and health-
care market, but with no success, while promoting the reasons for the free-open 
market. For American businesses to enter the Japanese market, it is essential to 
deregulate the Japanese market. The U.S., which had been the world’s factory until 
Japan emerged, has attempted to take an initiative to the world’s industry by securi-
ties financing. Therefore, the US government must protect the domestic market 
from foreign countries but ask free and open markets to foreign governments for 
maintaining a global hegemony. Such American diplomacy is well-known as a 
double standard. The importance of the role of government is strongly asserted by 
American economists. It is the American way to manage social welfare services such 
as medical care based on the principle of competition that works in an open market. 
Consequently, the gap about accessibility to medical care between Japan and the U. 
S. has been still expanding. Table 1 shows the accessibilities to medical care by costs 
for treating appendectomy in major countries.

According to the Japan Medical Association, the US is the country with the 
widest medical disparity in the world. “Public medical insurance in the US is limited 
to “Medicare” for the elderly aged 65 and over and persons with disabilities, and 
“Medicaid” for low-income earners. The active generation, which is not covered by 
these two, is mainly covered by private medical insurance. The so-called “Obama 
Care” obliges people who do not have public medical insurance to join a private 
insurance company, but there are only a limited number of medical institutions 
available for medical examination. Many people are still uninsured in order not to 
be able to pay the insurance premium. There is a big disparity in the medical care 
provided” [1].

Rank City Expenses (US$) Hospitalization Days

1 New York (US) 14,000-40,000$ 1–3 days

2 Paris (France) 2,000-8,800 days

3 Madrid (Spain) 4,000-8,350 4 days

4 London (UK) 6,700 2 days

5 Rome (Italy) 6,300-6,650 3 days

6 Geneva (Switzerland) 2,530 3 days

7 Vancouver (Canada) 6,060 3 days

8 Singapore (Singapore) 3,180-3,970 3 days

9 Dusseldorf (Germany) 3,250 3 days

10 (General example) (Japan) 2,730 6–7 days

Cited from Tokio Marine & Nichido Fire Insurance Co., Ltd.
Source: Japan Medical Association Homepage: “World Medical Care and Safety 2010” [1].

Table 1. 
Costs for treating appendectomy in major countries (accessibilities to medical care by costs).
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In Japan, medicine and healthcare are recognized as public goods. The govern-
ment has, therefore, an obligation to protect the domestic market from free-com-
petitive destruction. Japan attaches great importance to accessibility that anyone 
can access anywhere and fair use of medical care as public goods. The Government 
of Japan is responsible for ensuring that all the people can receive the necessary 
medical care. Therefore, a fundamental difference between the two countries exists 
in the medical care and healthcare.

Until around 1955, about 30 million people, mainly farmers, self-employed, 
and employees of micro enterprises, which is about one-third of the population, 
were uninsured in Japan, which was a social problem. However, the National Health 
Insurance Law was enacted in 1958, and the National Health Insurance business 
began in municipalities nationwide in 1961, establishing a system that allows 
“anyone,” “anywhere,” and “anytime” to receive insurance medical care [2].

Japanese Ministry of Health, Labor and Welfare has declared that the role of this 
system as a safety net is essential as follows:

“Under the universal health insurance system, Japan has realized a medical system 
that allows anyone to receive medical care securely and has achieved the world’s highest 
average life expectancy and healthcare standards. We will continue to aim for a sustain-
able public medical insurance system in response to the declining birthrate, increase in 
the aging population, population, and changes in the economic situation” [3].

2.3 The centralization power by mainstream in the US

From the social side, mainstream blocks the entry of others to strengthen its 
power. Mainstreamers can get various benefits and others are excluded. Partial 
optimization for mainstream results in the lack of total optimization as shown in 
Table 1. On the economic side, mainstreams amplify their interests while blocking 
the entry. This accelerates the centralization by mainstream, that starts to have 
a gravitational force that attracts various things. Mainstreamers begin to exert 
hegemonic influence to stakeholders and concessions authorized by the government 
create a chain of interests.

From the standpoint of the government and the market, initially, everything 
starts with a good idea for society, but policies act to fix benefits. They compete for 
the pie of government budgets. Governmental policies will be taken to ensure vested 
interests. Historically, the economy has set the direction for government. In the US, 
the globalized economy has gained centrality, set the direction of government, and 
could therefore gain the hegemony in the healthcare. Thus, as a result, a mechanism 
has been created in which mainstreamers increase profit and the public does not get 
the lowest benefits in the world.

2.4 The power of centrality to the publicity in the US

On the publicity in the US, at the center of political economy, the centrality deter-
mines everything through funding for politicians, the media, university professors, 
and researchers. It is well known that every public good is commercialized in the US 
by the logic, that competition in the market is better than government control.

The situation surrounding the potentially life-threatening medical care is dire 
and irreversible. A typical example is Medicaid. Medicaid is a government medi-
cal benefit system for low-income people who have difficulty in taking out private 
medical insurances (including persons with disabilities and pregnant women who 
are recipients of supplementary income security). The cost of Medicaid is increas-
ing from 1980s’ when market fundamentalism was applied to medical care, as 
shown in Figure 1.
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Regarding medical expenses in the US, according to the Medicare Medicaid 
Service Center in the US, medical expenses in the US in 2018 totaled $ 3.6 trillion, 
and $ 11,172 per capita. It accounts for 17.7% of GDP. The medical cost per capita in 
Japan is $ 2,920 (321,100 yen), which is almost four times higher.

Even though medical expenses and the US government spending on per capita 
are the highest in the world, it is far from a universal service that allows people 
to live safely, securely. Only the US and Mexico have failed to achieve universal 
healthcare in OECD countries [4]. The lack of medical insurance in the US causes 
45,000 to 48,000 unnecessary deaths each year [5, 6]. About 25 percent of young 
citizens have filed for bankruptcy due to high medical costs, and 43 percent of them 
have sold real estate for that purpose [7].

In the US, the power of centrality introduces market principles to what is in 
publicity, and businesses succeed in profiting from the people and the government, 
resulting in poverty and pressure on the government’s finances.

3. Accessibility and medical hegemony

3.1 Accessibility to healthcare

As mentioned above, there is a negative correlation between the degree of 
inequality and accessibility. What makes the difference between Japan and the US? 
Japan focuses on protecting people. Japan is a country that values dignity for life 
and ethics. In the US as well, business executives were highly aware of high moral 
aspirations, wide moral foundation [8] and public institutions [9] for people and 
society till 1950s’.

Due to the championship of huge securities financing capital, globalization 
has been progressing in the US. As the securities financing business has played a 
central role in the US economy, the US have assumed that free competition in  
the market would solve social problems. Free competition strategy has helped the 
US securities financing industry rule its economic and political hegemony in the 
global market.

The US spends the most on healthcare in high-income countries. Total medical 
expenses per capita has been continuously rising from 1981 [10]. Table 2 shows 
the ranking of medical expenses per capita. The total medical expense per capita 
in the US is 2.22 times that of Japan, 2.60 times that of the United Kingdom, and 

Figure 1. 
Public healthcare insurances and social security expenses in the United States (Wikipedia) [Internet]. 2021. 
Available from: https://commons.wikimedia.org/wiki/File:Medicare,_Medicaid,_and_social_security_
spending.png [accessed: 2021-6-7 including citations in the text below].
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2.65 times that of the OECD average. Total medical expense of the US is the highest, 
despite the worst medical care for the public.

In Japan, Japan’s Big Bang package was done from April 1, 1998 to March 2001. 
The first liberalization removes barriers for foreign companies to buy or to sell 
Japanese companies. As a result, shareholders started to ask high dividend on stock. 
Restructuring was carried out as companies prioritized immediate profits over the 
future. The unemployment rate in Japan is steadily increasing, and the number of 
non-regular employees is also increasing, which is a factor of disparity.

Regarding healthcare system, Japanese public opinion and the government have 
not chosen the policies to widen the inequality, because the right to life is guaran-
teed by the Constitution as well as the right to live a healthy and cultural life. On the 
contrary, there is no right-to-life clause in the US Constitution.

3.2 Affordability and timeliness determine the health of people

According to WHO (the World Health Organization), a well-functioning 
healthcare system requires a steady financing mechanism, a properly-trained 
and adequately-paid workforce, well-maintained facilities, and access to reliable 
information to base decisions on. These include the care process (preventative care 
measures, safe care, coordinated care, and engagement and patient preferences), 

Country Healthcare Rank Total medical expenses per capita (US$)

United States 1 10,586.08

Switzerland 2 7,316.61

Norway 3 6,186.92

Germany 4 5,986.43

G7 Average 5,539.29

Sweden 5 5,447.11

Austria 6 5,395.11

Denmark 7 5,298.82

Netherlands 8 5,288.44

Luxembourg 9 5,070.17

Australia 10 5,005.32

Canada 11 4,974.33

France 12 4,964.71

Belgium 13 4,943.54

Ireland 14 4,869.36

Japan 15 4,766.07

Oceania Average 16 4,463.98

Iceland 17 4,349.09

Finland 18 4,235.55

United Kingdom 19 4,069.57

OECD Average 3,992.35

Source: OECD Health Data.

Table 2. 
Ranking of medical expenses per capita in 2018.
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access (affordability and timeliness), administrative efficiency, equity, and health-
care outcomes (population health, mortality amenable to healthcare, and disease-
specific health outcomes) [11]. Based on these five measures, WHO publishes 
health system rankings “Measuring Overall Health System Performance for 191 
Countries” as shown in Table 3.

Yet the U.S. population has poorer health than other countries. Life expectancy, 
after improving for several decades, worsened in recent years for some populations, 
aggravated by the opioid crisis. In addition, as the baby boom population ages, more 
people in the US—and all over the world—are living with age-related disabilities 
and chronic disease, placing pressure on healthcare systems to respond [12].

A study by The Commonwealth Fund [12] used these metrics to rank 11 coun-
tries based on their quality of healthcare. The top-ranked countries are the United 
Kingdom, Australia, and the Netherlands. Regarding care process, the US also 
performs above the 11-country average on preventive measures like mammography 
screening and older adult influenza immunization rates. However, the US performs 
poorly on several coordination measures, including information flows among pri-
mary care providers, specialist and social service providers. The US also lags other 
countries on avoidable hospital admissions.

Among them, the US ranks last on Access. The performance of the U.S. is the 
worst in all countries on the affordability subdomain, scoring. According to these 
discussions, there is no dispute that affordability and timeliness are key elements of 
accessibility. And these factors determine the health of the people in a nation.

3.3 Centralized power of mainstream and innovation

Because of the Japanese strict national licensing system, medical insurance 
companies lacked the willingness to take on new challenges. Take advantage of the 
opportunity not to change anything, cancer insurance had come from the US. The 
typical success case of the US was the monopoly of cancer insurance in the Japanese 
market by Aflac, a small US insurer, which prevented Japanese insurance companies 
not to enter the market from1972 to 2001. The US has repeatedly made demands for 
the US industries, as Japan has always been reluctant and weak against the demands 
of the US. Japan-US insurance talks held at the same time as the talks to break the 
trade conflict between Japan and the US. At that time, the original purpose was 
trade negotiations, but regardless of that, the US securities financing industries, 
which have economic and political central influence in the US, aimed to enter the 
Japanese market. It is agreed that cancer insurance and medical insurance cannot be 
sold by Japanese major life insurance companies and non-life insurance companies 
in Japan. As a result, Japanese insurance companies have been unable to enter the 
market for a long time, and Aflac, which entered the Japanese cancer insurance 
market in 1974, maintains an overwhelming market share.

By this time, the US had already shifted its focus from manufacturing to 
securities financing. During this period, policy had shifted to increase interna-
tional influence through the securities financing industries for overwhelming the 
industrialized nation of Japan. Economists had gotten influential power on federal 
policymaking since the late 1960s, leading the US in the wrong direction about 
domestic healthcare system and fostering social disparity. The big problem was that 
many economists unconditionally believed that free competition and free trade 
were best. Many economists sacrifice welfare and prioritize efficiency.

It is the American way to manage social welfare services such as medical care 
based on the principle of competition that works in an open market. This has made 
the healthcare industry inefficient, as afore mentioned in the former sections. The 
cost of treatment for common illnesses became unusually high after 1980. Disparity 
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Country Healthcare Rank 2021 Population

France 1 65,426,179

Italy 2 60,367,477

San Marino 3 34,017

Andorra 4 77,355

Malta 5 442,784

Singapore 6 5,896,686

Spain 7 46,745,216

Oman 8 5,223,375

Austria 9 9,043,070

Japan 10 126,050,804

Norway 11 5,465,630

Portugal 12 10,167,925

Monaco 13 39,511

Greece 14 10,370,744

Iceland 15 343,353

Luxembourg 16 634,814

Netherlands 17 17,173,099

United Kingdom 18 68,207,116

Ireland 19 4,982,907

Switzerland 20 8,715,494

Belgium 21 11,632,326

Colombia 22 51,265,844

Sweden 23 10,160,169

Cyprus 24 1,215,584

Germany 25 83,900,473

Saudi Arabia 26 35,340,683

United Arab Emirates 27 9,991,089

Israel 28 8,789,774

Morocco 29 37,344,795

Canada 30 38,067,903

Finland 31 5,548,360

Australia 32 25,788,215

Chile 33 19,212,361

Denmark 34 5,813,298

Dominica 35 72,167

Costa Rica 36 5,139,052

United States 37 332,915,073

Table 3. 
Ranking of well-functioning national healthcare systems in 2021 (by WHO) [10].
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expanded among professionals as well. Low quality doctors go to poor areas. 
Excellent doctors who can get a high salary gather in the area where rich people live. 
Medical disparities are further widening due to the phenomenon of cream skim-
ming, which businesses only enter profitable areas. Medical disparity is a detrimen-
tal effect of free competition. Therefore, there will be many medical refugees who 
cannot receive the necessary medical care like developing countries.

On the other hand, Japan attaches great importance to fairness in accessibility 
that anyone can access anywhere. To give the simplest example, in Japan, anyone 
can be treated equally by a well-known doctor in any hospital without appointment. 
As a code of ethics to guarantee the access, doctors are prohibited by law from 
refusing to see a patient.

It looks like the government is providing good healthcare, but it won’t do 
anything new. Therefore, organizations that should promote innovation can defend 
themselves. Such a thing was permitted within the authorities, so the approved 
ranking of anti-corona vaccines was the last among developed countries. In addi-
tion to the delay in approval of the vaccine against the anti-cervical cancer virus, 
which has confirmed clear efficacy and had been approved in advanced countries, 
it has not been approved for use by men. This is because the head of the vaccine 
department of the authorities continued to extend approval to the next person in 
charge for fear of side effects.

The John Maddox Prize is an award given by “Nature” to those who have contrib-
uted to the dissemination of science and scientific evidence for the public good. In 
2017, it was presented to Riko Muranaka, a medical doctor and journalist who has 
continued to send out information to verify the safety of the HPV vaccine. Nature 
described the HPV vaccine as “recognized by the scientific community and medical 
community as a key to preventing cervical cancer and other cancers and endorsed 
by the WHO (World Health Organization).” Moreover, in Japan the vaccine has 
been subject to a national misinformation campaign to discredit its benefits, results 
in vaccination rates falling from 70% to less than 1%. “ Nature evaluated her activi-
ties as “spreading science and scientific evidence for the public interest while facing 
difficulties and hostility,“ and selected from 100 candidates from 25 countries. Ms. 
Muranaka said, “I think it’s powerless to see that the situation has not changed even 
though I’ve written so much.“ The biggest problem is not being there. The nation 
must take responsibility for the lives of its people. “ Nature severely criticized the 
situation in Japan, saying that “a false information campaign that undermines the 
reliability of this vaccine was carried out nationwide” [13]. The data to disseminate 
false information was deliberately forged by an authoritative university professor 
who received research funding from the authorities to create fake data to deny.

For public interest, universal services should be obliged by the government to 
provide benefits to all, regardless of wealth, social class, men and women of all 
ages, or region. Even in Japan, where bioethics and publicity are the top priorities, 
the reality is beyond imagination. Professionals try to be central by acting for their 
own benefit. Once power is centralized, it is a virtue within the mainstream to not 
change unless it is related to their own interests.

3.4 Lack of accessibility due to medical hegemony

The US government and scholars argue that if regulators decide everything, 
they will not be able to provide adequate medical care to the public. This is because 
regulation would make it as if there was only one monopoly and would not try 
for customers [14]. Mainstream scholars such as Michael Porter have argued 
that better medical care should be provided in the competition. In fact, the most 
advanced medical care is being developed and provided in the US. As a result, the 
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most expensive medical ecosystem in the world and the lowest accessibility among 
developed countries has been created.

Figure 2 shows the annual change in the monopoly of American hospitals. An 
HHI (Herfindahl–Hirschman Index) score is the sum of the squares of the market 
share of each player in a market. For example, in a market where there is only one 
hospital — a monopoly — with 100 percent market share, that market’s HHI score 
is 10,000 (100 squared). A market with only two hospitals, in which one has 60 
percent share and the other 40 percent, has an HHI of 5,200 (60 squared plus 40 
squared). The Federal Trade Commission considers markets to be “highly concen-
trated” if their HHI scores are 2,500 or higher. In other industries, such as airlines 
or cell-phone carriers, the FTC routinely seeks to block mergers that would increase 
HHI scores above 2,500. In the hospital industry, however, the median market HHI 
exceeded 2,500 in the year 2000 and reached 2,800 in 2013 [15].

A new wave of hospital mergers is driving market concentration higher. The blue 
bars denote the number of merger and acquisition transactions in a given year; in the 
1990s, penetration of managed-care insurers, with a mandate for more aggressive 
cost control, led hospitals to merge in response, strengthening their market power 
over the insurers. The Federal Trade Commission (FTC) and the US. Department of 
Justice (DOJ) normally consider markets with an HHI above 1,500 as “moderately 
concentrated” and markets with HHI above 2,500 as “highly concentrated,” trig-
gering antitrust litigation. However, consolidated hospital markets have largely 
avoided antitrust litigation. In 21th century, more than half of the hospital markets 
in the US have an HHI above 2,500, meaning that the FTC and DOJ would consider 
them to be “highly concentrated” (Sources: A. Roy/FREOPP analysis and graphics, 
Robert Wood Johnson Foundation, Martin Gaynor, Irving Levin Associates, HHS 
ASPE.) [15].

Figure 2. 
Annual trends in the degree of monopoly by large hospitals in the US (source: “Avik Roy, The Foundation for 
Research on Equal Opportunity”).
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Market concentration contributes to raising the profit margin not only in the 
medical industry but also in the healthcare industry to get the highest interest rates 
in the world. In conclusion, the medical industry, which has increased its centrality 
by concentrating, is the most profitable in the world. The influence of this medical 
hegemony has resulted in poor accessibility to healthcare in general.

4. Opening medical barriers with digital healthcare

4.1 Barriers built by medical hegemony

The situation in which a hospital becomes huge and has an impact on overall 
healthcare could be defined as medical hegemony. According to WHO, universal 
healthcare can be determined by three critical dimensions: who is covered, what 
services are covered, and how much of the cost is covered [16]. In the US, hospi-
tals, health insurance companies, and pharmaceutical companies have become 
huge after 1980. Such huge healthcare providers have taken medical hegemonies 
and guide policies. Eventually, lack of accessibility results in unsatisfactory 
access to the medical needs of the public. As a result, WHO and the National 
Academy of Medicine and others have concluded the US is the only wealthy, 
industrialized nation that does not provide universal healthcare in 2021.

Medical care has its own peculiarities. In the medical and long-term care fields, 
only the provider has the information. Patients have no choice but to believe and 
entrust without bargaining even if they lie. Therefore, those who provide low-cost 
and high-priced medical care services accumulate profits and dominate the mar-
ket. Once become huge, they can affect various fields and the hegemony has been 
established.

Even if information is disclosed for the purpose of resolving information asym-
metry, it is practically impossible for consumers to have equal bargaining power. 
Therefore, in free competition, the supply side has an absolute advantage in decid-
ing what to do. In free competition in a state where information is asymmetric and 
bargaining power is imbalanced, prices rise by the following mechanism, resulting 
in the exclusion of consumers [17].

1. If the information is completely asymmetric, free competition will bring about 
market failure. Consumers do not know whether good or bad (lemon), so the 
bad suppliers survive and the good suppliers disappear. As a result, inferior 
products (lemon) are on the market. (The market for lemons)

2. If there are essential remedies and treatment methods, the supply side can raise 
the price as the demand increases. This is the result of price equilibrium when 
demand increases for limited resources (rents) such as land. (The law of rent)

3. The best management strategy for the supply side is to enter the market with the 
highest profit margin. Competitors lose if they do not do the same. (Prisoner’s 
dilemma causes bubbles and injustice).

4. The optimization strategy for the supply side causes inefficiency of the entire 
industry and create barriers that customers cannot get involved with. (Total 
inefficiency by partial optimization)

In the free competition market, there are many people who cannot receive 
satisfactory medical care because they cannot pay. On the contrary, those who can 
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Figure 3. 
Transition of hegemonic countries [18].

afford high treatment can enjoy exclusively top-level medicine. Thus, the barrier 
between supply and demand remains high. The gap in accessibility from consumers 
deepens and cannot easily repair once medical hegemony is fixed.

4.2 The source of hegemonic power

Digital healthcare is expected to increase the accessibility of medical informa-
tion and to remove the medical barrier. Although this optimism is believed, real-
world healthcare can be severely affected by the knowledge and context shared in 
the healthcare industry and academia. The problem is that common knowledge is 
spread by mainstream people.

The use of patterned knowledge from mainstream facilitates the use of medical 
information. Further utilization of smart ICT will facilitate to realize the smart use 
of medical information in our daily lives and therefore improve the accessibility to 
healthcare information. Through this process, the central perception will quickly 
gain consensus in the industry and academic societies. Through such a process, 
practical knowledge is unified and spreads quickly. In this way, mainstream con-
texts quickly become more and more widespread. In other words, this makes it 
easier for mainstream to establish hegemony.

Hegemons have become the center of the world and gained centrality by set-
ting a global standard. This strategy allowed hegemony to accumulate economic 
power and become the center of politics, economy, and society. To maintain 
centrality, hegemons have no choice but to do rent seeking for themselves, not 
for the total benefit. Figure 3 illustrates the transition of hegemonic nations. The 
hegemonic nation is deprived of the next hegemony by a neighboring country 
across the sea. By imitating and improving the previous economic system,  
neighboring countries that do not interact directly have become hegemonic 
nations one after another [18].

1. Egypt prospered from the fertile land of the Nile and its slave civilization. 2. the 
Greek police nations become the center of trade, 3. Rome is based on the vast terri-
tory that supplies slaves, 4. Islam relays East-west trade, and 5. Spain mined gold and 
silver in South America and circulated minted coins in Europe. 6. the Netherlands 
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became the global trade center with currency exchange, 7. the United Kingdom 
became the financial center (Citi) and the world’s factory by Industrial Revolution, 
8. the US became the world’s factory by the mass production system and then global 
securities and financial center, 9. Japan realized mixed production system with small-
volume plus mass customization and became the world’s factory, 10. South Korea, 
11. Taiwan, and 13. China acquired the world market with imitation power.

A hegemon could become the center of the world by imitating and surpassing 
the previous hegemonic power [19].

The reason for the emergence of hegemonic states can be seen from the fact that 
the source of hegemony is not civilization but economic power.

4.3  Success/failure judgment method for information issued by medical 
hegemony

Can doctors adhere to justice fairly and selflessly in all situations? Hippocratic 
oath is an international norm that doctors should comply with. The ethical code 
attributed to the ancient Greek physician Hippocrates, adopted as a guide to 
conduct by the medical profession throughout the ages and still used in the gradu-
ation ceremonies of many medical schools. The oath dictates the obligations of the 
physician to students of medicine and the duties of pupil to teacher. In the oath, the 
physician pledges to prescribe only beneficial treatments, according to his abili-
ties and judgment; to refrain from causing harm or hurt; and to live an exemplary 
personal and professional life (Encyclopedia Britannica).

In the medical world, the problem is physicians have never accepted novel 
approaches when treatments does not replace current therapy. Players in the 
mainstream (stakeholders such as opinion leaders, physicians, pharmaceutical 
firms, university professors etc.) are not only reluctant to try any noble therapeutic 
approaches, but they have always denied and attacked.

It is well-known that medical hegemony intends to stabilize its position by 
undermining the fair use of information. For judging the correctness of medical 
information, it is possible to check simply whether one piece of simplified informa-
tion is yes or no. Yes/no methods can clarify responsibility in the event of an error. 
RNA injection is a typical example that used to be no but became yes. The proper-
ties of cells can be altered by introducing RNA instead of genetic engineering. 
Therefore, the rapid supply of corona RNA vaccine became possible. In addition, 
RNA injection can be used for in vivo production of pluripotent cells instead of in 
vitro production of iPS cells.

RNA injection method was denied by mainstreamers. This is explained by 
inevitable win-lose theory that indirect competitive innovation is neglected by 
mainstreamers. Surprisingly, in case of direct competition, mainstreamers accept 
new thing, but in case of indirect competition, they deny the new one [19–22]. The 
reason is that they will be replaced by challengers if they do not accept directly com-
petitive thing. However, without exception, they deny new things that indirectly 
compete with. Usually they spread fake information. They choose the immediate 
stability because they cannot be replaced immediately. It often takes time to be 
replaced, but the mainstream faction changes. It should be noted that both actions 
are taken to defend the position of the championship.

Nevertheless, professionals will continue to disseminate the information 
claimed by the mainstream. This is because expressing disagreement has adverse 
events. Whenever novel treatments are discovered that do not directly replace 
traditional one, they are denied without evidence and prevent them from being 
adopted. Table 4 shows categorized patterns of disinformation deliberately  
created by the mainstreamers [23].



Healthcare Access

98

1. CV (Cardiovascular) was the most major therapeutic area in the world. Ca 
blocker has created a market with a particularly high share in Japan.  Authorities 
in the CV area were respected as representatives of physicians. This therapeutic 
area covers not only hypertension, but also all over the lifestyle-related disease. 
In this type of prioritized therapeutic area, companies create mainstream by 
writing treatises and giving research achievements to company-nominated 
opinion leaders, young doctors, and supporters based on each strategy. There-
fore, major physicians in the CV field have kept a tight relationship with phar-
maceutical firms and have received financial support especially as research 
fund. Pharmaceutical companies have also set up programs to train prominent 
young doctors for next new product developments and marketing purposes.

According to major Japanese pharmaceutical firms, fast onset was the key point 
of Ca blockers. Therefore, common opinion was that there were few cases to be 
targeted by a new ARB (Angiotensin receptor blocker) therapy because ARB is not 
fast-acting. However, the fact was exactly the opposite. Only amlodipine, which had 
a slow onset and a long half-life just like ARB, was increasing sales.

In Japan, all opinion leaders and major journals did not support ARB, even 
after ARB became the first choice among all other countries. By author’s effort, 
a Japanese firm could get a license of ARB from a German big Ca player despite 
company-wide opposition.

Despite such industry-wide dissenting opinions, the share of the new therapy 
reached over 70% of the patients once the first ARB was launched. Although the 
overall evidence approved lifestyle-related diseases, professionals ignored the merit of 
organ-protective effect of ARB. Mainstream companionship is not evidence-based.

Therapy Traditional Novel therapeutics

1) Few targeted patients

CV in Japan (Cardiovascular) Ca blocker ARB (Angiotensin receptor blocker)

2) Slow onset of effect

GI in Japan (Gastrointestinal) H2 blocker PPI (Proton pump inhibitor)
Helicobacter pylori extermination

3) Not immediate effect

Anti-cancer drug Chemotherapy Antibody drug, cancer vaccine

4) High satisfaction

RA (Rheumatoid Arthritis) Symptomatic treatment (MTX: 
methotrexate)

Antibody drug (anti-TNF)

5) Evaluation criterions are unknow

Transfusion alternative Red blood cells transfusion EPO (Erythropoietin, red blood 
substitute)

6) Biopharmaceuticals Small compounds G-CSF

7) Regeneration No way iPS cells, RNA drugs

8) Oligonucleotide 
Therapeutics

Oligonucleotide does not enter 
the cell.
Anxiety of possible genetic 
mutations, without evidence

RNA or DNA injection,
Speed-up approval for in vivo 
antibody production against 
coronavirus
Autologous cell therapy by 
pluripotent cell proliferation

Table 4. 
Disinformation on novel therapy created by the mainstream [23].
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2. GI (Gastrointestinal) area is the largest market in the world till around 2010. 
A world-top share H2 (Histamine 2 receptor) blocker was originated by a 
Japanese firm. It was well recognized among Japanese firms and mainstream 
professors that extermination of H. pylori, the causative bacterium, would 
completely cure the gastric ulcer and prevent stomach cancer.

Mainstream professors and physicians received financial supports. Running 
out of money is a problem. The world top share product, which is originated by 
a Japanese firm, suppresses the immune elimination of cancer cells by NK cell 
inactivation since histamine is essential to activate NK cells.

Japanese pharmaceutical firms advertised that new PPI (Proton pump inhibitor) 
therapy did not cure the symptoms. Eradication of gastric ulcer and gastric cancer 
causative bacteria, Helicobacter pylori, by PPI was a standard therapy in Europe 
and the US. Approval in Japan delayed more than 10 years. PPI became the first 
choice once the patent for top-seller H2 blocker expired. This witnesses the strength 
of dominance.

Table 5 shows that the ratio of deaths by stomach cancer is the highest among 
other countries in 2005 (before the PPI era). The death rate of stomach cancer in 
Japan is 10 times higher than that of Americas. It is known in the pharmaceutical 
industry that this is due to the widespread of a top-seller H2 blocker in Japan.

3. Anti-cancer therapy is mainly by drug therapy in combination with surgery or 
radiation. Anticancer drugs control the growth of cancerous cells by toxicity.

When antibodies that suppress the growth factors of breast cancer cells had 
been developed, firms, professors and physicians have denied every time. As proof 
of lack of intension, they do not conduct in-hospital trials for applicants like toxic 
drug candidates. The drug delay has happened all over the world.

All professionals have denied the effectiveness of antibody drugs and the anti-
cervical cancer vaccine mentioned above. HTLV (Human T) was first discovered as 
a causative virus of adult T-cell lymphoma (ATL) by Dr. Hinuma at Kyoto University 
in 1977. A negative campaign against cancer viruses’ existence was held through the 
20th century. Many scholars, who have been associated with the prestigious profes-
sors of the mainstream, have been openly, unfounded, and emotional, and have 
continued to deny until very recently. It has been proved that more than 30 percent 
of cancers have been caused by cancer viruses, which are increasing year by year.

4. Rheumatoid arthritis destroys joints due to autoimmunity, and eventually the 
organs are gradually destroyed, resulting in multiple organ failure and death. 
MTX (methotrexate), which have an immunosuppressive effect on symptom-
atic treatment, is widely used. New antibody therapy (anti-TNF antibody), 

Cancer Death Overall Stomach Cancer Lung Cancer

Japan 303.3 52.2 67.6

Americas 207.2 5.3 65.5

UK 279.2 13.7 70.0

France 303.2 11.0 72.0

Source: Cancer Statistics, National Cancer Center Japan.

Table 5. 
The ratio of deaths by stomach cancer per 100,000 men in 2005.
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which blocked immune cells from killing patients’ bodies, were neglected, 
despite mainstreamers watched an evidence that patients with difficulty of 
walking started walking quickly after injection. If they are cured completely, 
they do not need to visit doctors.

MTX therapy is practiced as a standard treatment all over the world and satis-
fied doctors. MTX is mildly toxic but are popular as a first choice, so the conclusion 
was there was no need to change treatments.

5. EPO(Erythropoietin) stimulates red blood cell proliferation (erythropoiesis) 
in the bone marrow. EPO is an alternative to blood transfusions, but it was 
denied that red blood cell transfusion is cheap.

EPO is now used in treating anemia resulting from chronic kidney disease, 
chemotherapy induced anemia in patients with cancer, inflammatory bowel disease 
(Crohn’s disease and ulcerative colitis) and myelodysplasia caused by cancer chemo-
therapy or radiation.

The risk of viral infection is greatly reduced. If a cancer patient can be operated on 
without blood transfusion, the rate of recurrence and metastasis of cancer is greatly 
reduced because immune disturbance is not caused without blood transfusion.

6. Biopharmaceuticals are categorized 5 major classes; extracts from living 
systems, recombinant products, vaccines, gene therapy, RNA or DNA drugs 
(nucleic acid drugs).

G-CSF (Granulocyte Colony-stimulating Factor) is a type of growth factor. 
Patients might have G-CSF after chemotherapy to help their white blood cells 
recover after treatment.

It was rejected by mainstreamers except bio-venture firm, because of different 
treatment criteria. Mainstreamers and larger pharmaceutical firms resisted and 
opposed the new treatment to stimulate granulocyte proliferation.

Total market size of Biopharmaceuticals is beyond the half. This means the util-
ity of biopharmaceuticals has been neglected by mainstreamers and professionals. 
According to IQVIA World Review Analyst 2020 forecast [24], the pharmaceutical 
market in 2019 was $ 1.2624 trillion, up 3.3% from last year. The market share of 
the top 100 pharmaceutical sales items (hereinafter referred to as the top items) 
was about 32%. Total sales of top items in 2019 were $ 401.3 billion, up 6.4% from 
last year. According to the technical classification of active ingredients (chemi-
cally synthesized drugs and biopharmaceuticals), there are 55 items of chemically 
synthesized drugs and 45 items of biopharmaceuticals, which is higher than the 
2018 survey (59 items and 41 items, respectively). biopharmaceuticals increased 
by 4 items. Among the top items, 10 items have been replaced since 2018, of which 
5 items have been replaced by 9 items and biopharmaceuticals items have been 
replaced by 5 items and 1 item has been replaced year by year. In addition, biophar-
maceuticals sales accounted for $ 209.7 billion, 52% of top item sales, and although 
synthetic drugs accounted for more items, biopharmaceuticals accounted for more 
than half of sales for the first time in previous surveys.

7. Regeneration

Regenerative medicine will be the ultimate medical treatment aiming at immortal-
ization and complete cure. Drug companies and mainstreamers do not develop com-
plete cures that will eliminate the need for drug administration and shrink the market.
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Around 1988, the author applied to MHW (the Ministry of Health and Welfare), 
Japan Health Sciences Foundation, major firms and JPMA (Japan Pharmaceutical 
Manufacturers Association) a research project on the generation of pluripotent cells 
by gene transfer as an innovative research theme. The proposal was neglected to 
adopt as a research theme because complete cures eliminate the market.

All doctors have still denied that the cells were reprogrammed. This is incom-
patible with a basic principle of embryology, the developmental process of higher 
organisms repeats evolutionary process (the law of developmental repetition, 
Haeckel’s Law). For biologists, regeneration overturns their basic assumptions.

That is why mainstreamers at Kyoto University still underestimate the possibility 
of iPS cells and overstate that the risk. Since the mutation rate of cells is higher in 
liquid culture than in vivo, they should develop a culture system like in the body. 
The creation of iPS cells or pluripotent cells by direct injection of RNA into the 
human body would reduce the risk of genetic mutation.

8. Oligonucleotide therapeutics uses basically RNA or DNA. Oligonucleotides 
are nucleic acid polymers with the potential to treat or manage a wide range of 
diseases and can be used to modulate gene expression via a range of processes 
including RNAi (RNA interference), target degradation by RNase H-mediated 
cleavage, splicing modulation, non-coding RNA inhibition, gene activation 
and programmed gene editing. As such, these molecules have potential thera-
peutic applications for myriad indications, with several oligonucleotide drugs 
recently gaining approval [25]. As shown in the above Nature Review [25], 
although the majority of oligonucleotide therapeutics have focused on gene 
silencing, other strategies are being delayed or neglected by mainstreamers.

Oligonucleotide drugs such as RNA or DNA injection for producing antibodies 
was supposed to be ineffective and risky without evidence. Well-known main-
stream scholars slandered the developers. As a matter of fact, only venture compa-
nies were developing quietly.

Suddenly in early 2020, rapid vaccine development and urgent supply were 
needed to prevent the spread of coronavirus. Speed-up approval of RNA or DNA 
vaccines against coronavirus was given worldwide, but Japan was the lowest in 
the world.

As a matter of life and death, the clinical trials were urged to conduct develop-
ment of coronavirus vaccine. Similarly, immunotherapy for cancer should be as safe 
and effective as vaccines in post-infection adverse effects. However, almost profes-
sionals and drug companies are still not willing to admit.

RNA produces iPS cells therapeutics will repair complete body and will pave the 
way for spontaneous healing with their own cells. There is some evidence that such 
treatments are effective. As an example, in our brains, 50,000 nascent neural stem 
cells are born every day. Even at the age of 80, the same amount of regeneration as 
young people happens. Full-function recovery therapeutics by oligonucleotide will 
become the ultimate complete cure treatment. Complete healing of aging or dis-
eases is unacceptable to mainstreamers. They do not intend to contribute to human 
healthcare, because they will definitely lose the hegemony in the current system. 
How to solve the problem is the next issue to be discussed.

4.4  Freedom from the centrality of hegemony by setting network neutrality 
through commons of information

Through the discussions so far, author has analyzed the actions taken by main-
stream people in medical care and healthcare, which deal with life and health. The 
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mainstreamers always win any new product developments that directly competes 
with and therefore replace the mainstream [19–22].

In case of indirect competition, mainstreamers inevitably lose any new product 
developments. As far as a new does not directly compete with the mainstream, 
they deny the fact until the mainstream is replaced. Even if treatments begin to be 
adopted, mainstreamers always deny and criticize the use of alternative treatments. 
For example, the evidence is that the discovery of the presence of a cancer virus, the 
ability to artificially generate pluripotent stem cells, and the fact that RNA can be 
used for treatment are not acknowledged and criticized.

Mainstreamers do not approve such facts until they understand that they will be 
replaced soon. Due to the dominant structure of the mainstream, novel therapeu-
tics such as desensitization therapy using oral immunity for pollinosis and cervical 
cancer virus vaccination for men many innovative approaches delayed approvals by 
the Authorities. Many have been sacrificed by mainstreamers.

The method to eliminate such evils and realize truly useful healthcare is 
required. The effect and influence of the commons of information will become 
a solution to eliminating adverse events caused by the hegemonic mainstream. 
As the most effective means in the coming digital healthcare era, commons of 
information is now under construction. In July of 2020, Japanese Ministry of 
Health, Labor and Welfare confirmed its policy of intensively working over the 
next two years to operate a system that allows medical institutions and pharma-
cies nationwide to share medical information of patients online and use it for 
patient treatment and health promotion. Customers and service providers such 
as doctors pharmacists, health instructors, nurses in charge can check the treat-
ment history. In these ways, the information that the doctor has kept secret is 
inevitably made public and reviewed, which can lead to criticism in some cases. 
Even if that patient can find a provider, the existing healthcare system is likely to 
create a lot of unnecessary impediment and expense in the US. Digital pharmacy 
expands access to professional healthcare. It would be a great start to access and 
utilize such kind of commons of information.

With the rapid penetration of the mobile Internet into everyday life, the ruler of 
the information is changing. Innovative ideas are realized instantly on the mobile 
and advanced media, according to instant innovation [26–28].

As various media are put to practical use in general life, the media affects not 
only on everything in our society and life. As a result of the widespread use of 
mobile terminals, advanced media has being breaking down the barriers built by 
the mainstream with hegemony by setting net neutrality in the instant communica-
tion through mobile.

Mobiles process various information in parallel and multiple parallel worlds 
exist at the same time. Information selection has made it possible for users to create 
necessary information from the side that creates information, and users have come 
to directly experiment and implement it. This kind of instant communication leads 
instant innovation [26].

Already, some app platforms for disclosure and use of medical information have 
been developed. Open information will be searchable in Information Commons, a 
platform for sharing information. There is no doubt that patients and end users who 
need information will become aware of everything from daily healthcare to disease 
information.

Instant innovation that happens on mobile is the opposite of traditional inno-
vation, because end users choose their best. Moreover, the product is evaluated 
immediately. Therefore, the adjustment is performed so that it is easy to use from 
the customer side. A platform that is open and can bring the best solution survives 
automatically [26].
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Chapter 8

The Implications of Health 
Financing for Health Access and 
Equity in Nigeria
Adelakun Edward Odunyemi

Abstract

The Nigeria health system has performed woefully against all vital health 
indices, trailing behind many African countries despite its enormous potentials. 
The reason for this is mainly due to the financial risk Nigerians face in accessing 
healthcare. This study addresses the implications of the current healthcare financ-
ing in Nigeria on access and equity. It shows the imperativeness of an alternative 
healthcare financing in line with best practices, from comparable Low- and Middle-
Income Countries (LMICs), apart from the current National Health Insurance 
Scheme (NHIS). The findings from this study recommend that the NHIS should 
be strengthened through the policy reform to embrace fund pooling/risk-sharing, 
subsidisation for the poor and the vulnerable, mandatory enrolment, and frag-
mentation of NHIS. Other considerations include increasing domestic fiscal space 
for health and utilising a tax-based financing mechanism that has been progressive 
in all LMICs, thereby preventing the need for unsustainable reliance on external 
funding. A comprehensive package of health at the point of care is also necessary. 
However, all these recommendations require the government to show a commit-
ment to improve the country’s healthcare system through its health spending.

Keywords: universal health coverage, out-of-pocket expenditure, health insurance, 
health financing, health reform

1. Introduction

1.1 Universal health coverage in Nigeria

In 2005, the pervading global inequality in access to healthcare prompted the 
World Health Assembly to pronounce a resolution on Universal Health Coverage 
(UHC) [1]. UCH rests on two essential bedrocks: equitable access to quality health-
care and protection from financial risk. UHC forms target 8 of the United Nation’s 
Sustainable Development Goal 3 (SDG 3). It also plays a crucial role in achieving 
other important SDGs, such as poverty reduction (SDG 1), gender equality (SDG 5), 
inclusive economic growth (SDG 8) and reduced general inequalities (SDG 10) [2–5].

The prevailing poor health indices and extreme poverty in the sub-Sahara 
African region, especially in Nigeria, have been attributed to inequality in access 
and financial protection in healthcare utilisation [4, 6, 7]. In 2000, Nigeria was 
ranked by the WHO as the fourth country with the worst health system, only 
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topping three war-torn nations [8]. After two decades, Nigeria still has one of 
the worst health indices in Africa (see Tables 1–3), despite being Africa’s largest 
economy in terms of Gross Domestic Product (GDP) and most populous country 
with an abundance of both human and material resources [5, 9–11]. For instance, 
while Nigeria’s infant mortality rate in 2015 was 69 deaths in every 1,000 live births, 
the respective figures for neighbouring Africa countries like Ghana, Niger and 
Cameroon were 43, 57 and 57 per 1,000 live births [12]. The maternal mortality 
ratio of 814 per 100,000 live births in Nigeria exceeds only those of three countries 
in Africa [5, 12]. Moreover, the country has the highest number of extremely poor 
people worldwide after India [13]. Although these abysmal indices were derived 
from multiple factors, the issue of poor equitable access and exposure to financial 
hardship arising from catastrophic healthcare costs is the most significant.

A proven mechanism for achieving the objectives of UHC is the institution of a 
suitable mechanism of health financing [14]. Health Financing is a mechanism by 
which funds are generated, mobilised and utilise for healthcare [1, 15]. An effective 
healthcare financing mechanism gives people adequate financial protection from 
impoverishment arising from health services utilisation [14]. In Nigeria, health 
financing has been predominantly through out-of-pocket (OOP) spending - a 
regressive form of health financing. OOP payment accounts for about 69% of total 
healthcare expenditures in Nigeria [16]. As a result, poor households in Nigeria are 
either unable to access quality healthcare or face financial hardship from healthcare 
spending [1, 2]. More often than not, OOP payment makes people refrain from 
utilising health services, present late to health facilities, or patronise sub-standard 
healthcare facilities. OOP expenditure produces inequity because quality healthcare 
is only available to those who can pay and not those who need it. In most instances, 

Country 
Name

1975 1980 1985 1990 1995 2000 2005 2010 2015

Ghana 186.5 166.8 154.7 127.2 114 99.4 82.9 69.1 54.6

Nigeria 241.5 211.8 206.9 209.5 204.1 183.1 155.5 136 126.8

Rwanda 246.2 218.4 159.6 149.8 249.7 178.7 109.3 63.7 41.5

South Africa 121.7 92.2 71.1 57.3 59.4 71.1 79.1 51.2 37.1

Cote d’Ivoire 202.6 168.2 154.1 152.3 152 142.3 125.3 106.4 90.6

Table 2. 
Mortality rate, under-5 (per 1,000 live births) in Nigeria compare with selected African countries (composed 
from world development indicators 2021).

Country 
Name

1975 1980 1985 1990 1995 2000 2005 2010 2015

Ghana 50.811 52.277 54.127 56.776 57.528 57.002 58.719 61.03 62.772

Nigeria 43.187 45.333 46.127 45.9 45.854 46.267 48.252 50.896 53.112

Rwanda 45.315 48.527 51.685 33.413 31.037 48.649 55.254 63.433 67.45

South 
Africa

55.428 58.107 60.946 63.307 61.561 56.048 53.447 57.669 62.649

Cote 
d’Ivoire

48.147 51.072 52.922 53.254 51.569 49.635 50.12 52.964 56.065

Table 1. 
Life expectancy at birth (total) (in years) in Nigeria compare with selected African countries (composed from 
world development indicators 2021).
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the poor and vulnerable groups, most in need of the services, have to sell their 
valuables, incur debts, or spend the family savings to access healthcare, resulting 
in further impoverishment. This phenomenon is referred to as catastrophic health 
spending [1, 17–20].

A household is usually classified as having incurred catastrophic expenditure “if it 
spends 40% or more of its discretionary (non-food), or 10% or more of its total expen-
diture on healthcare” [21]. Catastrophic health expenditures arise not only from direct 
spending on transportation to health facilities, treatment, investigations, medication 
and hospitalisation, but also from indirect costs resulting from depreciating health 
status and a resulting reduction in productivity [16]. Consequently, a household is 
caught up in a cycle of perpetual poverty (Figure 1). Ilesanmi et al. show an increase in 
poverty of 66.2% due to OOP spending on healthcare, especially among households in 
the rural communities in Nigeria [23]. Since more than 50% of Nigerians, representing 
more than 100 million people, live below the poverty line, catastrophic health expendi-
ture is endemic [16, 20, 24]. This situation, therefore, calls for an urgent need to break 
this cycle of poverty and health-related misery by eliminating OOP payments.

1.2 Nigeria health system financing and relevant policies

Healthcare in Nigeria is financed through government budgetary allocation, 
donor funding, NHIS and private funding. The Nigeria 1999 Constitution empow-
ers all the three tiers of government (federal, state and local) to mobilise and deploy 
resources to provide healthcare in their jurisdiction [24, 25]. The Nigerian govern-
ment expenditure on health is less than nearly those of any country in the world 
(see Figures 2–5) [27, 28]. For example, only 4% of the federal budget was allocated 
to health in 2018 (below the 15% commitment of the 2005 Abuja Declaration). The 
situation is worse in the states and local government, where even less is allocated 
to health [1, 3]. This reflects the value the government places on health and it is the 
most significant challenge faced in achieving UHC by Nigeria [15, 25].

Even though Nigeria is the leading recipient of Developmental Assistance for 
Health (DAH) in Sub-Sahara Africa, the fund constitutes only about 4% of the 

Figure 1. 
Cycle of impoverishment due to out-of-pocket (OOP) health spending by poor households. (Adapted from 
Han [22]).
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county’s total health spending [18, 29]. Moreover, the funding administration is 
bedevilled with numerous challenges such as a high technical assistance cost, uneven-
ness in sponsored activities, poor fund tracking, and counterpart funding issues [18]. 
In essence, DAH is not a reliable mechanism of healthcare financing in the country.

To achieve UHC, Nigeria adopted a social health insurance scheme known as the 
National Health Insurance Scheme (NHIS) in 2005 through an Act of Parliament. 
This is now known as Cap N42 Laws of the Federation of Nigeria, 2004 [11, 30]. 
However, after more than a decade, this scheme has not covered more than 4% 
of Nigerians [3, 16]. Despite its enormous potential in Africa, Nigeria’s NHIS has 
performed worse than many countries on the continent [4, 5, 31]. This poor per-
formance can be attributed to several policy deficiencies. First, the scheme is frag-
mented, being divided into Formal Sector, Informal Sector and Vulnerable Group 
categories and other sub-categories [32]. Second, despite commencing operation 
with the formal sector, it has not moved beyond the federal civil servants (constitut-
ing only 4% of the country’s population). These federal employees have refused to 

Figure 2. 
Public health expenditure (% of total expenditures) in selected African countries. (Source: World Development 
Indicators).

Figure 3. 
Breakdown of THE by private financing sources, 2006, 2007, 2008 and 2009. (Source: National Health Accounts 
2006-2009).
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Figure 4. 
Health Funding in Nigeria. (Source: National Health Account 2006-2009).

Figure 5. 
Capital budget implementation across selected Ministries Departments and Agencies (MDas), 2016 [26].
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contribute their 5% counterpart share of the 15% required. Therefore, the federal 
government is subsidising the health of a more affluent segment of the population 
by 10% at the expense of the poor and vulnerable people, the informal sector and the 
state employees, worsening the inequality situation [16, 17, 33]. Third, many states 
have not embraced the NHIS because the Act that set up the scheme did not capture 
the states in its operation [3, 14]. Even the Community Based Health Insurance 
(CBHI) that was recently inaugurated to cover the rural population and the informal 
sector has fared poorly with less than 3% enrolment. This insufficient enrolment has 
been attributed to unaffordable premiums, lack of trust, and poor quality of health 
[14, 34, 35]. Fourth, the Act that established NHIS made it voluntary for enrollees. 
It stripped the NHIS of the power to enforce the regulation guiding its operations, 
thereby causing poor participation and ineffective functioning of NHIS [33]. Fifth, 
the vulnerable group has not yet been covered. For example, Raji et al. discovered 
that retirees were not covered [36]. Sixth, the scheme’s fragmentation has prevented 
it from having adequate resource pooling [3]. Therefore, these problems are possibly 
responsible for the failure of NHIS to fulfil its goal of saving Nigerians from regres-
sive OOP health spending, which stands at 95% of the private health expenditures 
and 69% of the Total Health Expenditures (THE) (see Figure 4).

2. Healthcare financing mechanisms

Substantial evidence has proven that OPP health expenditures, rampant in 
LMICs, are the most regressive, inefficient and inequitable healthcare financing 
method [2, 24, 37]. While there is a concession that LMICs need to discard OPP 
expenditure, the debate is about which of the pre-payment health financial mecha-
nisms will be the best. There is no silver bullet mechanism since each country’s 
challenges are different [38, 39]. Moreover, each country is unique in its socio-
demographic, economic and political structure. However, a health finance mecha-
nism that can produce equitable access in LMICs must be based on compulsory 
pre-payment, fund pooling/risk-sharing and subsidisation, for those who cannot 
afford to pay [39–41]. Fund pooling and risk-sharing involves aggregating funds 
and redistributing them equitably between the rich and the poor, the employed and 
the unemployed, and the healthy and the sick [6, 14, 41]. Therefore, an exploration 
of different health financing mechanism follows in the next section.

2.1 Developmental assistance for health (DAH)

External funding in the form of DAH is becoming a vital funding mechanism in 
LMICs, especially in SSA [42]. As pointed out earlier, it is an unreliable mechanism 
of funding. Although DAH has decreased in the last two decades, there has not been 
a commensurate increase in SSA domestic financing [29]. This development could 
worsen the existing access, equity and financial risk problem in those countries 
[42]. However, DAH may be required, in the short to medium term, as complemen-
tary or supplementary funding for UHC in LMICs [40].

2.2 Community-based health insurance (CBHI)

CBHI is a form of private health insurance in which a group of people in a 
community contributes to financing their healthcare. It is used in LMIC to cater for 
the rural population and the informal workers usually not covered by other health 
insurance. CBHI suffers adverse selection and low participation and retention, 
resulting in low fund pooling and risk-sharing like any voluntary insurance scheme. 
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The poor resource pooled also produces high administrative costs and sustainability 
issues. Moreover, no matter how small, the premium may be unaffordable for the 
poorest members of the community [18, 42]. Although CBHI can potentially protect 
the enrollee from OOP spending, the very poor, who are not covered suffer financial 
risk, poor access and inequity. Therefore, CBHI is only helpful as a short-term 
measure against OOP spending [35, 42].

2.3 Social health insurance

Most developed countries have protected people from financial risk using social 
health insurance (SHI) or a tax-based funding mechanism [37]. SHI is a scheme in 
which the government mandates people to contribute to financing their health. It 
is usually funded jointly by the employees and their employers. The government 
pays for those who cannot pay, such as the poor, unemployed and vulnerable. SHI 
became the predominant health financing method in LMICs having been adopted 
by the African Union Conference of health ministers in 2007 [1, 37, 42]. While some 
countries such as Kenya, Tanzania and Nigeria introduced their SHI beginning 
with the formal sector and planned to expand it later, others like Ghana, Rwanda 
and Mali began with the entire population. Generally, countries in the latter group 
have successfully covered a more significant population, while the former has 
been unable to move beyond the formal sector. This issue has generated a severe 
equity problem of leaving behind the poor community of informal employees [42]. 
Consequently, a bottom-up approach, starting with the poor and vulnerable group 
and then the informal sector, has been suggested if this scaling-up approach is 
adopted [43].

SHI’s success story in high-income countries like Germany has not been repli-
cated in LMICs because of the mostly poor, unemployed and informal population. 
Moreover, LMICs cannot wait the length of time usually required for SHI to achieve 
UHC. Germany had to wait for 127 years [40]. Ghana and Rwanda’s success stories 
with SHI have been made possible by subsidising mandatory enrolment for the poor 
and vulnerable group, a large percentage of their population, through tax revenue 
and donor funds [42].

2.4 Domestic government funding through taxation

A mechanism in which government funds healthcare mainly from its revenue 
or general taxation is called tax-based health financing [1, 18]. by Wagstaff et al. 
in their study of thirteen OECD countries, proved that direct taxes are progressive 
and indirect taxes are regressive in all the countries. It, however, shows that SHI is 
only progressive in eleven countries [44]. In contrast, a global review by Aurelio 
Mejía shows that direct and, even, indirect tax-funded systems are generally more 
progressive than SHI in LMICs [45].

A growing body of evidence has shown that tax-generated revenue is a signifi-
cant potential source for expanding domestic fiscal space for health (DFSH)  
[42, 46]. Some consumption taxes on products (such as tobacco, alcohol and 
sugar) that are harmful to health (the so-called “sin tax”) could be earmarked for 
healthcare financing as has been carried out in Thailand [42, 47]. Mobile phone 
usage tax is another revenue source for healthcare, considering the sizeable mobile 
phone subscriber base in Nigeria [48]. Subsidy from petroleum products can also 
be used to fund healthcare as is done in Indonesia [49]. It has been established that 
an increase in health expenditure can increase the economic growth of LMIC by 0.4 
[10]. However, governments in LMIC must prioritise health financing following the 
example of countries like China, Cuba and South Korea [29, 50].
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Two approaches to healthcare financing have shown consistent results in LMICs. 
First, the adoption of a tax-based health financing mechanism for population 
coverage as used with great success in Sri Lanka, Malaysia and Brazil. Second, 
SHI and general tax use to target the formal sector and the rest of the country, 
respectively. This approach was employed to achieve UHC in Thailand, Mexico and 
Kyrgyzstan [40].

3. Healthcare financing in Nigeria compared with selected countries

3.1 Ghana social health insurance Scheme

Ghana is a middle-income country in West Africa with a total population of 
28,207,000 in 2015 and gross national income per capita of $3,880 in 2013 [51]. 
It is noteworthy that Ghana and Nigeria operate SHI (both known as National 
Health Insurance Scheme. Ghana began its SHI in 2004, just a year before Nigeria. 
Although Ghana has not achieved the recommended 90% UHC, it has become 
a success story in Africa within two decades of commencing the scheme, having 
covered about 64% of its total population. It has gone through different phases 
and challenges to reach this pedestal [6, 40]. Therefore, Nigeria can learn from 
Ghana how it was able to achieve this success, despite limited economic and human 
capital resources compared to Nigeria [11, 17]. Although, Ghana has not reached 
the targeted UCH goal, but it prides itself on achieving better health outcomes than 
Nigeria (see Table 4). This is not unrelated to its achievement so far with universal 
health coverage [33, 52]. While Nigeria’s NHIS coverage stands at less than 5%, 
Ghana’s rose exponentially from 6.5% in 2005 to 36% in 2010, then 40% at the close 
of 2015, and about 64% in 2018 [5, 6, 31]. In 2012, the previous National Insurance 
Act 2003 that established Ghana’s NHIS was amended to accommodate some 
efficient changes, including merging all previously existing schemes into a unify-
ing scheme under NHIS [5]. This ‘umbrella’ mechanism contrasts with the mostly 
fragmented NHIS in Nigeria, as discussed earlier.

One approach that helped Ghana to scale up coverage within a short time is the 
level of awareness and advocacy in the mass and electronic media [5]. Oni et al. has 
shown that the level of awareness of and access to NHIS has significant impact on ser-
vice delivery [6]. The compulsory enrollment into NHIS by all residents of Ghana is 
another important reason why the scheme has been able to cover the country widely. 
This is in sharp contrast to Nigeria, where it is statutorily voluntary. Although Ghana’s 
implementation of NHIS is faced with the problem of poverty like Nigeria, it has 
exempted the poor and other vulnerable groups from paying an insurance premium. 
This exemption resulted in increasing access and equity in healthcare. Although 
Nigeria NHIS made provision for the vulnerable group to include the physically and 
mentally challenged, prisoners, pregnant women, under-five children, and the aged, 
the reality in Nigeria is that no such exception is provided [5, 31, 52].

Moreover, enrollees of Nigeria NHIS still pay some hidden charges, co-payments 
and deductibles at the point of care, in contrast to Ghana, where no additional 
payment is required from their counterparts. Besides, there is a variable benefits 
package offered by Nigeria NHIS depending on the membership category. This is 
not the case in Ghana, where all benefit packages are uniform across the board using 
the diagnosis-related group (DRG). The most important factor contributing to the 
achievement recorded by Ghana is the fact that there has been an increase in total 
health expenditure as a percentage of total government expenditure to meet the 
15% Abuja target. Moreover, Ghana finances 70% of its NHIS from taxation, used 
mainly for those exempted from paying the premium. The situation in Nigeria is the 
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opposite [4, 5, 31, 52]. All these benefits offered by Ghana NHIS have contributed to 
expanding equity in access and provision of healthcare. Recently, Ghana is propos-
ing a one-time payment for healthcare services known as the “One-time Premium 
Payment Policy” to mainly serve those in the informal sector [14, 15]. This step has 
the potential of boosting NHIS coverage and in turn, reducing OOP.

3.2 Thailand health insurance Scheme

Thailand is a middle-income country in South-East Asia, with a population of 
69 million and a GDP per capita of $7,792. About 56% of its population is in rural 
area [51]. Thailand’s health financing is worthy of consideration because of its long 
history of challenges similar to Nigeria, and its eventual rapid success which has 
become a global reference [53, 54]. The quest of Thailand toward achieving UHC 
began as early as 1975. After several trials with several health insurance mecha-
nisms, Thailand achieved UHC in 2002 after commencing its Universal Coverage 
Scheme (UCS) the previous year [55]. By 2015, Thailand had been able to provide 
health coverage for 98% of its population [54]. Before 2001, the formation of differ-
ent health insurance types to cater for various risk pool resulted in the fragmenta-
tion and failure of those schemes. When UCS was introduced, against all the odds, 
other fragments were collapsed into UCS except the Civil Servant Benefit Scheme 
(CMBS) and the Social Security Scheme (SSS). CMBS is a tax-funded health insur-
ance that provides coverage for the formal sector, while SSS is a form of SHI for the 
private sector, covering about 12.3 million people.

Three essential factors contributed to the success of UCS within just a year. 
First, it is funded exclusively through government tax except at the beginning of 
the scheme when patients were required to pay 30 Baht ($0.75) co-payment. Excise 
tax on alcohol and tobacco were earmarked to fund the scheme [43, 56]. Evidence 
has proven that tax-funded (especially direct-tax) health insurance is less regressive 
compared to SHI [45, 57]. Second, contrary to what operates in Nigeria, UCS uses a 
comprehensive medical package with only very few diseases not covered. This saw 
improvement in access and equity. Third, there is a purchase-provider split in the 
payment for health services. Capitations are paid for outpatient service, while DRG 
is used to pay for inpatient care [57]. Since UCS was introduced, there has been an 
improvement in health outcomes of the population reflected in Thailand’s positive 
health indices. Moreover, the number of households suffering from catastrophic 
health spending became insignificant [47, 53]. Thailand’s success story will not be 
complete without pointing out that the resilient political determination, commu-
nity engagement, evidence-based research, and regular monitoring and evaluation 
employed by the Thai government were instrumental to achieving the feat [58].

4. Conclusion and recommendations

This study has shown that about 70% of Nigerians pay for healthcare through 
OOP, hindering their access to quality healthcare. While the trend continues, many 
households in the country have been impoverished through catastrophic health 
expenditure. This has culminated in the poor health-seeking and consequent poor 
health indices. Therefore,

However, the country has the potential to reverse the trend by learning from other 
countries all over the globe which have achieved UHC by adopting either a tax-based 
insurance scheme or an SHI scheme. Consequent to this, it is recommended the 
scheme is overhauled and repositioned to promote equity and access to healthcare. 
This can be done using an excise tax or “sin tax”. The revenue generated could be used 
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to finance the health of the entire country in combination with the existing NHIS. 
Moreover, this study recommends that the law that established the NHIS should be 
amended to make insurance mandatory to increase participation. However, adequate 
awareness should be created for the same reason. The currently fragmented NHIS 
should be amalgamated for efficiency, risk sharing and fund pooling. The benefits 
package should also be reviewed to be more comprehensive to attract and encourage 
enrollees. Enrolment could also be boosted by providing free healthcare to the poor 
and the vulnerable group, thereby removing inequality and inaccessibility. Finally, in 
line with the 15% Abuja declaration, there is a need for the government to demonstrate 
political commitment toward UHC by increasing budgetary allocation to health.
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Chapter 9

Screening for Antenatal
Depression by Midwives in Low
Resource Settings in Primary Care
Settings in Malawi
Genesis Chorwe-Sungani

Abstract

Depression significantly contributes to the disease burden of pregnant women.
However, depression is often under diagnosed by health professionals especially in
antenatal clinics. This is the situation in Malawi where there is no routine screening
for depression in antenatal clinics. Nonetheless, screening can enable the effective
management of pregnant women with depression at antenatal clinics. There is
therefore a need to integrate screening for depression into routine antenatal services
to enhance the early identification of antenatal depression and intervention to
improve and maintain the well-being of pregnant women and contribute towards
achieving the efforts of the Government of Malawi in scaling up the treatment of
depression.

Keywords: depression, antenatal, screening, midwives, pregnancy

1. Introduction

Depression affects pregnant women during all stages of their pregnancy [1].
Currently, there is no reliable comprehensive epidemiological statistics about the
prevalence of depressive disorders during pregnancy in Malawi, though one study
in a rural district reported prevalence of depression as 10.7% (major depression)
and 21.1% (minor depression) [2]. These figures fall within prevalence range of
depressive disorders during pregnancy (8.3–41%) reported in sub-Saharan Africa
[3] with highest prevalence (47%) registered in rural parts of South Africa [4].
There are numerous risk factors which are linked to antenatal depression. In
Malawi, a previous study found that lower social support and intimate partner
violence were linked with antenatal depression [2]. Similarly, another study
revealed that being single, poverty, stressful life events, unplanned pregnancy,
childhood trauma, and intimate partner violence predicted antenatal depression [5].

Evidence indicates that antenatal depression and its associated risk factors may be
addressed through psychosocial interventions including screening to reduce burden
they may cause on an individual [2, 6]. Depression is often under diagnosed by
treating health professionals [7] which leads to poorer prognosis of co-morbid phys-
ical health conditions in primary healthcare settings [8]. This is likely to put pressure
on the poor resources available in antenatal clinics in low resource settings and add an
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additional burden to pregnant women themselves. The lack of routine screening can
also delay identification and treatment of women who are affected by antenatal
depression. Delayed diagnosis and treatment of antenatal depression may lead to the
early disruption of mother-infant relationships and prolong distress for a mother [6].

Antenatal depression thus causes adverse effects on the mother, family, and
community which necessitate interventions of health professionals. Screening for
depression can help in timely detection of pregnant women with depression [9].
Currently, there are many instruments for the screening of antenatal depression
that are validated in low resource settings [10–12]. Some of these instruments were
not specifically developed for use during pregnancy but have been used in these
settings. Nevertheless, screening instruments for depression must be accurate (be
sensitive and specific) in identifying individuals who have a condition [sensitivity
(Se)] and those without a condition [specificity (Sp)] [13].

Currently, pregnant women are not routinely screened for depression in antenatal
clinics in Malawi. However, mental health is integrated in general healthcare system at
policy level in Malawi [14], so that people could have increased access to mental health
services. This means that pregnant women should also receive mental healthcare at
antenatal clinics along with the usual antenatal care as needed. Services at antenatal
clinics in Malawi include history taking, physical and laboratory examination, antena-
tal drugs and vaccines and antenatal education [15]. This is similar to what happens in
South Africa where antenatal care generally focuses on physical examinations [16].

Integrating mental health with antenatal care requires midwives to assess and
deal with mental health problems affecting pregnant women in antenatal care
settings in Malawi. Nonetheless, some policy makers fear that mental health inter-
ventions may deter midwives from concentrating on other ‘priority’ interventions
[9]. Furthermore, many general healthcare workers, including midwives, in Malawi
are not confident and competent enough deal with mental health problems [17].
Research studies have asserted that midwives may lack skills and confidence in
screening and treating antenatal depression [18]. This is corroborated by Mathibe-
Neke, Rothberg [19] who asserted that midwives from sub-Saharan Africa are not
skilled enough to assess and treat common perinatal mental disorders even though
they encounter many pregnant women with psychosocial problems. Nonetheless,
there is evidence that nurses and midwives can effectively intervene to reduce
depressive symptoms during pregnancy [6].

Dealing with antenatal depression can assist in achieving the 17 Sustainable
Development Goals (SDGs), particularly, goal number three which focuses on ensur-
ing healthy lives and promoting well-being for all ages [20]. The government of
Malawi is already making efforts to achieve SDG 3 (good health and well-being)
through the Essential Health Package (EHP) [21] which includes mental disorders as
priority conditions for the first time. The government has gone a step further in the
Malawi Health Sector Strategic Plan II 2017–2022 to emphasise the first line treatment
of depression for the entire population at community, primary and secondary levels
of care [22]. It is estimated that there are 847 767 people who are in need of treatment
for depression, and the Government has targeted providing access to treatment for 27
822 people by 2022 [22]. In this regard, the Government of Malawi has prioritised
research on mental health in the National Health Research Agenda for Malawi (2012–
2016) to promote the development of innovative and appropriate treatment strate-
gies for mental health problems affecting the population [23].

1.1 Antenatal care

Antenatal care includes the health assessment of pregnant women, encouraging
good health habits, addressing pregnancy related complications and providing
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social and psychological support [24]. The World Health Organisation (WHO)
recommends the implementation of new focused antenatal care which consists of a
minimum of eight contacts between the pregnant woman and the healthcare pro-
viders with their first contact during the first 12 weeks’ gestation, then following
contacts taking place at 20, 26, 30, 34, 36, 38 and 40 weeks’ gestation [25]. Malawi
adopted focused antenatal care more than a decade ago [15, 26] with the aim of
helping women to maintain normal pregnancies through identification of pre-
existing health conditions, early detection of complications arising during preg-
nancy, health promotion, disease prevention, birth preparedness and complication
readiness planning [27]. It encourages careful identification of pregnant women
with special health conditions or risk factors for complications [28]. As described in
literature, detection and treatment of diseases, is one of the essential elements of
care during pregnancy [29].

In Malawi midwives are frequently the first health professionals who could
identify antenatal depression, or to whom a pregnant woman with antenatal
depression or any other common perinatal mental disorders may go to seek for help.
The country has low mental health specialists to patients ratios (0.01 psychiatrists
per 100 000 and 0.22 psychiatric nurses per 100 000) [30] for more than16 million
people. This shows that pregnant women attending antenatal clinics may have
limited access to mental health specialists. Despite a gross shortage of mental health
specialists in the country, midwives therefore could participate in the detection of
pregnant women with depression when providing antenatal care.

1.2 Clinical and public health significance of antenatal depression

The lancet series on maternal mental health have established the clinical and
public health importance of antenatal depression [31–34]. There is evidence that
antepartum depression is highly prevalent in low resource settings [31]. Literature
show that antenatal depression is associated with increased rates of adverse child
outcomes in low resource settings where pregnant women have increased exposure
to risk factors for depression [35]. The adverse mental health outcomes for the child
include an increased risk of anxiety, depression, attention deficit hyperactivity
disorder, and conduct disorder [35]. It is documented that pregnant women with
untreated depression have a higher likelihood of obstetric complications, premature
deliveries, and low birthweight infants [34].

Antenatal depression and HIV infection form a vicious cycle, whereby the
symptoms of each disease worsen the status of the other, and each needs to be
sufficiently treated for the pregnant woman to become healthy [32]. It is of public
health concern that pregnant women with co-morbidity of depression and HIV
infection are less likely to adhere to antiretroviral therapy, which is critical for her
survival and prevention of HIV transmission to the child [33]. Stringer, Meltzer-
Brody [32] recommended integration depression-screening technique in antenatal
services that could identify a large proportion of affected women to break the cycle
of depression and HIV infection interaction. It is documented that integrating
mental health services into primary care may be the most viable way of closing
treatment gap for mental health in low resource settings [31]. An important step in
this direction is the incorporation of the capacity to prevent, recognise, and treat
depression within antenatal care [36]. This may help to meet the immediate mental
health needs of a pregnant woman, ensure better maternal and child outcomes, and
contribute towards success of HIV/AIDS services [32].

Integrated antenatal services aimed at identifying and treating women with
antenatal depression are needed because antenatal care is typically the first and only
time of interaction with the healthcare system for many women in low resource
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settings [31]. As such, antenatal care visits provide critically important opportuni-
ties for mental health interventions to occur. There is a need to develop protocols
for early identification, treatment and preventing the adverse effects of antenatal
depression in low resource settings because they do not exist [31]. There is also a
need to develop, refine and rigorously evaluate the predictive validity and reliability
of instruments for screening of antenatal depression in low resource settings [31].

2. Screening for depression

Screening is the application of an instrument to identify people at risk of a
specific condition among people who have not sought medical attention because of
symptoms of that condition to warrant further investigation or direct prevention
[37]. Literature suggests that it is reasonable to consider screening when the condi-
tion in question is significant and prevalent, can be effectively treated and cannot
be readily detected without screening [38]. Screening for depression encompasses
the use of instruments for measuring symptoms of depression to identify patients
who may have depression but who have not sought treatment and whose depression
has not already been detected by clinicians [38].

For screening to be successful, it must detect a substantial number of individuals
with undiagnosed depression and provide treatment to obtain sufficiently positive
results to justify the costs and potential harms associated with screening [38]. It is
documented that screening for depression in primary care requires the availability
of a lot of resources [9]. In low resource settings, allocation of resources to screening
activities could lead to a decline in the quality of care received by patients with
more severe depression and who are more clearly in need [38]. More importantly, it
is recommended that the WHO minimum criteria for screening should be met
before screening is implemented [39].

According to Andermann et al. [39], the following is the aforementioned
recommended minimum criteria for screening: [1] the screening programme should
respond to a recognised need; [2] the objectives of screening should be defined at
the outset; [3] there should be a defined target population; [4] there should be
scientific evidence of screening programme effectiveness; [5] the programme
should integrate education, testing, clinical services and programme manage-
ment; [6] there should be quality assurance, with mechanisms to minimise
potential risks of screening; [7] the programme should ensure informed choice,
confidentiality and respect for autonomy; [8]; the programme should promote
equity and access to screening for the entire target population; [9]; programme
evaluation should be planned from the outset; and [10] the overall benefits of
screening should outweigh the harm. This criteria clearly focuses at improving
clinical outcomes of individuals who participate in screening programmes,
including pregnant women.

This study complied with the minimum criteria for implementing screening in
many ways. Firstly, the aim of this study to develope a screening protocol was
response to a need for detecting antenatal depression and associated risk factors.
Secondly, the study clearly indicated that pregnant women attending antenatal
clinic as target population for the screening of depression. Thirdly, the evidence
about effectiveness of the proposed screening protocol for antenatal depression was
locally generated by this study some of it was gathered from literature. Fourthly,
this study minimised harm and ensured quality by submitting the proposal for
review to two research and ethics committees, allowing participants to give consent
for their voluntary participation in the study and ensuring privacy by not collecting
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personal details that could identify them during data collection. Pregnant women
who were diagnosed as having depression were refered to a psychiatric unit. Finaly
the protocol will be piloted to assess its clinical application and benefits and cost
before it is adopted for clinical use. It is hoped that the proposed screening protocol
will be used for screening depression in all pregnant women after its adoption.

Screening for depression is useful if it improves patient outcomes beyond those
of standard care [38]. However, the Canadian Task Force on Preventive Health Care
asserted that there is insufficient evidence about the benefits of screening to rec-
ommend routine screening of depression in adults in primary care settings [40].
The fact that there is insufficient evidence to recommend routine screening of
depression does not change the importance of depression as a condition that nega-
tively affects quality of life [41]. As such, clinicians in primary care settings should
be alert to the possibility of depression in patients with characteristics that may
increase their risk of depression [40, 41]. The American College of Preventive
Medicine upholds the United States Preventive Services Task Force (USPSTF)
proposal that all adults should be screened for depression in primary care settings
and that there should be collaboration between primary care providers and mental
health specialists to ensure accurate diagnosis and treatment of depression [42].

2.1 Screening for depression in antenatal clinics

During antenatal care, midwives have a duty to screen pregnant women for
various conditions [15]. Midwives are expected to routinely screen depression in all
pregnant women [43] to improve detection of antenatal depression [44]. There is
evidence that screening for depression during pregnancy may reduce depressive
symptoms among these women [45]. The American College of Obstetricians and
Gynaecologists recommended that pregnant women should be screened for ante-
natal depression using a standardised and validated instrument [46].

For the routine screening for depression in antenatal care to occur, there is a
need for standardised instruments for screening of depression to be designated for
use in antenatal clinics in Malawi. Internationally there is evidence that midwives
can effectively use instruments for screening of depression during antenatal care
[16]. Currently, there are reports which show that EPDS and SRQ are used in
research to screen depression during antenatal care in low resource settings [10].
However, screening instruments such as EPDS and SRQ are considered to be too
long and time consuming for routine screening [47]. This could present a problem
in busy antenatal clinics. In Malawi, antenatal clinics are usually staffed by one or
two midwives who attend to a multitude of pregnant women. Literature indicates
that antenatal clinics in low resource settings are understaffed, lack infrastructure
and do not have adequate instruments for assessing antenatal depression [19].
Screening protocols for antenatal depression could help midwives to implement
effective interventions systematically without adding to their workload [9] in these
busy antenatal clinics. Routine antenatal visits by pregnant women could provide an
appropriate time for antenatal depression screening [48]. Protocols for screening
antenatal depression which include instruments that are accurate, acceptable and
easy to use in busy, low resource settings therefore are needed [49].

However, midwives may consider screening for antenatal depression to be too
demanding and requiring too much effort and this may result in a decreased fre-
quency of screening [50]. The ideal timing and interval for screening for depression
is not known [51]. However, Wisconsin Association for Perinatal Care recommends
that screening of depression should be done at first antenatal visit and the third
trimester of pregnancy [52].
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2.2 Treatment for depression

Literature indicates that treatment for antenatal depression exists [53, 54]. A
systematic review found that drug therapy, acupuncture, the use of morning light,
individual psychotherapy, cognitive behavioural therapy, counselling and end psy-
chodynamic therapy are forms of depression treatment that are used during preg-
nancy [55]. In addition, systematic reviews and controlled clinical trials found that
various forms of psychotherapy [45, 54, 56–62], massage therapy [54, 61], exercise
[63, 64], and drug therapy [55] may be effective in treating depression during
pregnancy. This is supported by Whooley [65] who asserted that exercise and other
self-management strategies, behavioural activation, structured psychotherapy, and/
or pharmacotherapy are effective treatments for depression.

However, some authors of systematic reviews have argued that there is no
conclusive evidence on the effectiveness of these treatments for depression during
pregnancy [54–56]. All in all one can argue that the lack of evidence on effective-
ness of some treatments for depression during pregnancy does not mean that
antenatal depression cannot be treated but simply means that evidence is not
available.

2.3 Instruments for screening of depression

Screening for depression during pregnancy can be done using various instru-
ments such as EPDS [66], Hopkins Symptoms Checklist 15 (HSCL-15) [67], SRQ
[68] and Whooley’s Questions [69]. Most of these screening instruments were not
specifically developed for use during antenatal periods [66–68]. However, there are
also numerous instruments for screening antenatal depression that were also vali-
dated for use in low resource settings [70] (Table 1).

Screening instruments which were validated in specific settings have a high
likelihood of generating accurate results [71] and may reduce the under-detection of
depression in those settings. However, screening instruments are generally limited
in their accuracy [72] and their performance varies with populations or settings
[73]. For instance, previous studies found that EPDS had different levels of accu-
racy and validity in antenatal clinics in various countries [10, 70, 74–76].

2.4 Validity of screening instruments

The performance of screening instruments may vary with settings [73]. A con-
cern is that most instruments for the screening of depression were validated in high

S.No Screening Instrument AUC Se Sp

1 Beck Depression Index .87 .87 .74

2 Centre for Epidemiologic Studies Depression Scale 20 .82 .73 .79

3 Edinburgh Postnatal Depression Scale .97 .87 .92

4 Hamilton Rating Scale for Depression .86 .88 .75

5 Hopkins Symptoms Checklist 25 .86 .89 .8

6 Kessler Psychological Distress Scale 10 .95 1 .81

7 Self-Reporting Questionnaire .83 .76 .81

Source: Chorwe-Sungani and Chipps [70].

Table 1
Summary of screening instruments that were validated in low resource settings.
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income countries (HICs) whose contexts are dissimilar from those of low resource
settings [77]. For example, there is evidence that the Edinburgh Postnatal Depres-
sion Scale’s (EPDS) discriminant ability in detecting antenatal depression varies
according to settings [74–76]. The two most commonly used instruments in low
resource settings, namely the EPDS and the Self Reporting Questionnaire (SRQ),
were reported to be easy to administer to pregnant women by interviewers in
Malawi [10]. However, evidence is emerging that some health professionals may
find screening instruments which have 5 or more items as long, cumbersome and
time consuming for routine screening [47]. Ultra-brief screening instruments (hav-
ing 4 or less items) can promote screening for depression in busy antenatal clinics
[78] and screening instruments with binary questions such as Whooley’s questions
are less time consuming and easy to score [49].

It is documented that screening instruments which require individuals to choose
more than 2 responses for each question may not be easy to apply among illiterate
pregnant women in Malawi [10]. These screening instruments should be valid to
assist health professionals to effectively detect antenatal depression [38, 79]. A
validation process through the application of a gold standard (a clinical diagnostic
assessment) is required to confirm a diagnosis of depression among pregnant
women who test positive on a screening instrument.

Midwives should use valid screening instruments for them to effectively detect
pregnant women with antenatal depression. A valid instrument should have an
ability to measure what it is supposed to measure [80] and this is determined by its
Se, Sp, PPV and NPV [81]. The sensitivity of a screening instrument refers to the
proportion of people with disease that are correctly identified (true positives) by
the instrument while specificity is the proportion of people without the disease who
will have a negative result (true negatives) [71]. Sensitivity and specificity of a
screening instrument are determined by comparing the results of the instrument
against the outcomes of a gold standard. A gold standard is the single instrument
(or a combination of instruments) that is considered the current preferred
method of diagnosing a particular condition [82]. A good screening instrument
should have both high sensitivity and specificity [83]. Nevertheless, sensitivity and
specificity of a screening instrument are often in balance (trade off) and can vary
with optimum cut off scores which are determined through using a Youden index
[84, 85].

Both sensitivity and specificity are equally important although a screening
instrument can be very specific without being sensitive, or it can be very sensitive
without being specific [83]. It is recommended that a suitable screening instrument
should have a minimum acceptable balance of Se/Sp (.8/.7) [86]. However, the
sensitivity and specificity of a screening instrument has limited use in clinical
practice when compared to PPV and NPV because they do not help clinicians to
estimate the probability of disease in individual patients [71]. PPV and NPV mea-
sure the likelihood that a positive or negative screening result is accurate for an
individual [53]. PPV and NPV of a screening instrument depend on the prevalence
of disease in a population so that PPV increases with increasing prevalence of
disease and NPV decreases with increasing prevalence [82].

These predictive values are more useful measures of diagnostic accuracy in
routine clinical practice because they assist a clinician to know the probability of a
correct diagnosis being made [71]. An instrument which has high sensitivity and
NPV ‘rules OUT’ the disease while the one with high specificity and PPV ‘rules IN’

the disease [82]. Thus a highly sensitive screening instrument is most helpful to the
clinician when the result is negative because an individual who screens negative is
very unlikely to have the disease [71]. Similarly, a screening instrument with high
specificity is also most helpful to the clinician when the result is positive because an
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individual who screens positive is likely to have the disease. Literature indicates that
a screening instrument cannot be valid without it reliably and consistently measur-
ing what it is supposed to measure [87]. This suggests that for effective screening of
depression in antenatal clinics, clinicians must utilise accurate screening instru-
ments. Screening for antenatal depression using valid instruments can assist health
professionals to accurately identify pregnant women who need mental health inter-
ventions [79].

Accuracy refers to the degree to which a measurement represents the true value
of the attribute being measured, and can be determined by comparing results from
a screening instrument with results generated by a gold standard using scores for
area under curve (AUC) [88], sensitivity and specificity [89]. In this context valid-
ity and accuracy may be used synonymously. AUC scores are used to categorise the
accuracy of a screening instrument as low (0.5–0.7), moderate (>0.7–0.9) and high
(>0.9) [90]. The higher the AUC score, the more accurate a screening instrument is
in detecting individuals with or without the condition being tested [83]. As such,
highly accurate instruments are necessary for the screening of depression in ante-
natal clinics [70]. In addition, these screening instruments should be quick and easy
to use in low resource settings [8, 78].

3. Ethics of screening

Health professionals, including midwives, are required to deal with diverse
ethical issues when new intervention strategies are developed because they may be
unfamiliar with the ethical standards associated with the new practice [91]. It is
documented that screening may do more harm than good and it is ethical for
clinicians to ensure that the benefits from the screening of each individual must
outweigh the harm [39]. Potential harms from routine screening for depression
include the treatment of depression in individuals who are incorrectly identified as
having the condition, and the treatment of mild symptoms that would often resolve
without intervention [38]. As such, clinicians must be open and honest in telling
their clients about the accuracy of screening instruments [91] in detecting antenatal
depression. According to Sjögren [72], screening instruments are generally limited
in their accuracy and interpretation of their results may lead to incorrect conclu-
sions such that if the result is falsely negative, the individuals will consider them-
selves healthy, when they are actually ill, or if the result is falsely positive, a healthy
individual will leave the practice with a false diagnosis.

3.1 Ethics of screening for depression

Screening for depression should include the provision of depression care
support apart from those targeted at improving the effectiveness of treatment
[92]. It should also ensure that an individuals’ rights to informed choice,
confidentiality and autonomy are respected by clinicians [39]. It is important
that individuals should provide fully informed consent and be assured of
confidentiality before they are screened for [91] depression. Literature suggests that
screening and referral for depression within the clinical settings makes it difficult
for clinicians to maintain confidentiality [93] about a client’s information. Clinicians
have an ethical responsibility to ensure that the findings of screenings are not
misunderstood or misused in manner that is detrimental to their client’s well-being
by the clients themselves, their families, community, other clinicians or
policymakers [91].
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3.2 Ethics of screening for depression in antenatal clinics

Screening for depression during pregnancy may evoke a lot of ethical questions
that need to be answered before midwives start implementing screening
programmes. For instance, false positives may be of ethical concern because they
may add a burden to pregnant women and to clinical services. Screening may result
in the use of medications, many of which can cause adverse effects [94] in pregnant
women who are falsely detected as having depression. As such, a screening
programme must be socially acceptable and must be at an acceptable cost [95] to
pregnant women and their families. It is possible that some pregnant women may
be placed on anti-depressant medications unnecessarily and will consequently be
exposed to the negative side effects associated with these drugs [38]. However,
when screening for antenatal depression, a higher level of false positives may be
considered acceptable as, ethically, it would seem better not to miss a pregnant
woman who needs treatment and support. As described in literature, it is possible
for clinicians to exclude false positives from unnecessary treatment by conducting a
further diagnostic assessment (gold standard) on all individuals, who screened
positive, to confirm the presence of the disorder [94, 96, 97]. This is corroborated
by Thombs, Coyne [38] who asserted that individuals who screen positive for
depression need further assessment and, if confirmed, should be offered treatment.

A drawback is that the infrastructure and human resources required to imple-
ment an effective screening programme can be so costly that allocation of scarce
resources demand the appropriate application of ethical principles of justice and
equity [39]. It is documented that it is unethical to screen individuals without
providing them with relevant interventions because it deprives them of rights to
control their own lives and access to treatment [91]. Pregnant women who are
diagnosed with depression may be discriminated or socially rejected by society [98].
It is an ethical concern that after screening, a substantial proportion of women
diagnosed with false positives may experience discrimination, self-stigma, and
stress for unjustifiable reasons [91]. Although little is known about the possible
“nocebo effect” of telling individuals who are otherwise not specifically concerned
about their mental health that they have depression [38], a label of antenatal
depression may negatively affect personal identity, relationships and the self-
esteem of pregnant women [91]. The “nocebo effect” occurs when verbal sugges-
tions of an adverse outcome can lead to the onset or exacerbation of symptoms [99].

The new label of having antenatal depression may influence the future goals of
individuals and the type of support they may receive from significant others [91]. It
is documented that individuals labelled with mental illness may lose their sense of
entitlement to participation in community activities [98]. It is possible that preg-
nant women, who screen positive for depression, may start distancing themselves
from others, in anticipation of the associated stigma of depression, and this may
negatively impact on their utilisation of antenatal and other social services. There is
evidence which shows that stigmas due to a diagnosis of depression is one of the
barriers to treatment among women [100]. However, opposing evidence showed
that pregnant women who participated in screening for antenatal depression did
not feel stigmatised, labelled or distressed by the screening process [101]. This is
corroborated by Siu, Bibbins-Domingo [51] who asserted that the negative effects of
screening for depression in adults is small or sometimes non-existent.

4. Cultural aspects of depression and treatment in Malawi

In Malawi, all communities have their own explanations for illness. It is believed
that mental disorders such as depression is caused by witchcraft, possession by
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spirits and ‘evil eye’ (punishment directed at a person by another person or a
supernatural being) [102]. In addition, ‘Chauta’ (God) may punish wrongdoers
who violate taboos [102]. Mental disorders may be caused by parents performing
culturally disapproved forms of sexual intercourse such as not abstaining from
sexual activity from seventh month of pregnancy until six months after delivery to
prevent the child from suffering from mental disorder [103]. This shows that
cultural beliefs should be considered as one of important factors which influence
mental health interventions [104].

People may have negative cultural beliefs about mental disorders embedded in
their community. Cultural beliefs related to mental disorders may affect the way the
mentally ill person is handled locally [102]. Explanations of mental disorders, be it
witchcraft, angry ancestors, will of God determine the acceptance of affected per-
son’s condition [103]. People who believe in witchcraft as a cause of mental disor-
ders may have no hope about recovery in the absence of traditional medicine [104].
It is believed that pregnant women should avoid conflict with others because they
may bewitch her to cause delay and complications in labour [105]. It is documented
that people who fear witchcraft avoid offending other people who might use mag-
ical charms to retaliate [102]. Stewart, Umar [105] found that witchcraft was
considered as a very real danger that makes a pregnant woman and her unborn baby
vulnerable to illness.

Traditional healers use charms, herbs or mental suggestions to treat mental
disorders [102]. However, stigma towards mental disorders exists in Malawi [106]
such that treatment may not be sought for an individual with depression who is not
causing any trouble [102]. Furthermore, when people are sick, they want to know
cultural explanations of their sickness such that they consult traditional healers
before going for western medicine, or use both to be on the safe side [102]. This
may suggest the need for developing culturally appropriate mental health interven-
tions [106] for screening and treating of depression in pregnant women and other
populations in the country.

There is evidence that the pathway to psychiatric care for patients with psycho-
logical problems in Malawi is comparable to other developing countries whereby
traditional healers and paramedics play a significant role [107]. However, many
cultural beliefs related to mental disorders are being challenged [102] and there is
high utilisation of health services for people with common mental disorders in the
local Primary Health Care settings [108]. This may suggest that screening for
depression in local antenatal clinics may be feasible despite the prevailing cultural
beliefs on mental disorders. In Malawi, mental health services are provides in all
health centres, district hospitals and central hospitals across the country [17].

5. Task shifting in screening of antenatal depression in low resource
settings

Mental disorders are underdiagnosed by primary care health workers in low
resource settings, where mental health specialists are scarce [31]. This poses a
challenge to integration of screening of depression into antenatal care. However,
literature suggests task shifting approaches could be used to effectively deliver
mental healthcare in primary health care settings [109]. Task shifting refers to the
rational redistribution of tasks among health workforce teams, with specific tasks
moved from highly qualified health workers to health workers with shorter training
and fewer qualifications in order to make efficient use of the available human
resources [110]. In task shifting, tasks are shifted from health workers with more
general training to workers with specific training for a particular task [111]. For
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instance, non-specialist health professionals or lay workers able to detect, diagnose,
treat, and monitor individuals with mental disorders after receiving brief training
and appropriate supervision by mental health specialists [109]. This may help to
mitigate the impact of health worker shortages an may provide an opportunity for
establishing equitable and sustainable health systems in low resource settings [110].

Task shifting aims at increasing the number of healthcare services provided at a
given quality and cost, or providing the same level of healthcare services at a given
quality at a lower cost [111]. As such, task shifting may be of essence in this study
because it proposes the inclusion of screening of depression in antenatal services
which requires midwives to take up new tasks of detecting and treating of antenatal
depression. In Uganda, nurses who run health centres diagnose and prescribe in
addition to their usual nursing and midwifery duties [110]. Similarly, anecdote
reports indicate that task shifting makes nurses/midwives in Malawi, especially
those deployed in health centres, to operate beyond their scope of practice because
circumstances demand that they do patient assessment, diagnosis and prescribing.
This underscores the importance of having relevant policies and legislations to
regulate the implementation of task shifting without compromising quality of care
[110] in antenatal clinics.

In line with task shifting, the WHO recommended that the provision of mental
health services in primary care should be the responsibility of primary care workers
such as nurses and midwives who must receive ongoing training and supervision
from specialist mental health specialists [112]. This is corroborated by Honikman,
van Heyningen [16] who found that midwives were able to screen for depression
and refer pregnant women appropriately after receiving some training in South
Africa. Non-specialist health workers can effectively detect, diagnose, treat, and
prevent common and severe mental disorders [109]. It is documented that task-
shifting mental health interventions from specialised to non-specialised health
workers to treat common mental disorders could expanding access to mental
healthcare [112]. Furthermore, task shifting can substantially reduce the expected
number of healthcare providers otherwise needed to close mental health service
gaps at primary health care level in low resource settings [113].

However, task-sharing should not be viewed as an “outright solution” to the
human resource crisis in low resource settings because specialist services will always
be required regardless of the innovativeness and effectiveness of task shifting
approaches in reducing the mental health treatment gap [112]. Considering that
midwives in antenatal clinics in low resource settings are overburdened with
increased workload [19], there is a need to ensure that task shifting happens in a
team, based on which cadres are available, which tasks need to be undertaken and
who has which competencies [110]. This study proposed that midwives who are
readily available in antenatal clinics and mental health specialists-though scarce-
should collaborate when screening for antenatal depression.

In Malawi task sharing initiative which involved lay health workers in providing
mental health services led to the establishment of a new service within the commu-
nity which increased access to mental health services [114]. The lay health workers
received mental health training and were supervised by health professionals. There
was increase in detection of people with severe mental illness by lay health workers.
Lay health workers were also able to treat or refer patients with distress based on
their assessment. However, the decision to refer patients to a district hospital was
made by professional health workers. This is a local mental health initiative on
which may inform successful implementation of the proposed screening protocol
for antenatal depression in the country.

Best-buy interventions may be another approach of implementing mental health
services in antenatal clinics. These interventions emphasise cost effectiveness,
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feasibility, affordability and scalability [115]. Implementation of buy-in interven-
tions depends on appropriateness of setting, capacity of system to deliver a given
intervention to a targeted group of people, technical complexity of intervention and
acceptability. It is hoped that screening of depression using the proposed screening
protocol would be best-buy interventions because it will be integrated in usual
antenatal care provided by midwives. However, mental health specialists remain
key in screening of antenatal depression due to complexity of its diagnostic assess-
ments and treatments. This may suggest the importance of utilising task sharing
when providing best buy-interventions.

Mantal health services have traditionally been offered in psychiatric institutions.
Nonetheless, the proposed screening protocol for antenatal depression suggests provi-
sion of mental healthcare to pregnant women in unconventional settings of care.
Interventions in unconventional settings model focuses on expanding care beyond
traditional locales of service into settings where individuals attend [115]. Provision of
care in unconventional settings openmultiple opportunities to reach out to individuals
or populations not otherwise served. However, implementation of this approach in
local antenatal clinics may increase workload for midwives who are already burdened.

6. Screening algorithm

This section present a screening algorithm that can facilitate provision of maternal
mental healthcare that is not readily accessible to pregnant women inMalawi [116]. It
is underpinned by the proposition that routine screening in antenatal clinics improves
detection of pregnant women with depression and that midwives can be trained to
effectively screen for antenatal depression, offer psychoeducation and, make
appropriate referrals. The aim of the algorithm is to improve the health of pregnant
women and the child they are expecting. The algorithm includes aim, rationale,
scope, objectives, principles underpinning algorithm, and components of algorithm.

6.1 Rationale for the algorithm

The algorithm will ensure a standardised and quality assured approach for
detecting and dealing with pregnant women who have or are at risk of developing
depression. It will make it possible for midwives to detect pregnant women with
depression at an early stage and be able to put in place appropriate support systems
for these women. In addition, the algorithm allows for the involvement of the
pregnant women and their families in discussions about their care and treatment
options. Furthermore, it ensures that information about pregnant women with
depression is documented and shared appropriately with all relevant practitioners
providing care. Collaborative care for adults with depression which produces sub-
stantial clinical improvements and has a high prospect of long-term cost savings is
recommended. Collaborative care of depression includes a systematic,
multicomponent, and team-based approach that strengthens and supports self-
care, while assuring that effective medical, preventive, and health maintenance
interventions take place to improve the quality and outcome of patient care. There-
fore, the Algorithm recommends effective collaboration of antenatal services and
mental health services for effective screening of antenatal depression.

6.2 Scope of the algorithm

The Algorithm is specifically designed for pregnant women with depression and
it is not intended to cover the whole spectrum of pregnant women with other
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mental disorders. It focuses on improving the quality and accessibility of maternal
mental healthcare by integrating routine screening for depression into antenatal
services so that pregnant women with, or at risk of, depression are timeously
detected, and the appropriate treatment can commence. The Algorithm is intended
to reflect optimum practice in routine screening for depression and the manage-
ment of pregnant women at risk or with depression in antenatal clinics in Malawi.

6.3 Objectives of the algorithm

The objectives of the Algorithm are to:

1.Detect pregnant women who have or are at risk of depression in local antenatal
clinics;

2.Refer pregnant women, who have been detected with depression, to the
relevant mental health services.

6.4 The principles underpinning algorithm

The following principles will enable the Algorithm to be useful in the context of
antenatal clinics in Malawi:

1.The Algorithm should facilitate human rights based screening for depression
which will ensure early identification and treatment.

2.The Algorithm should be based on the clinical needs of pregnant women and
clinicians involved in the provision of health services in antenatal clinics.

3.The Algorithm should be owned by the midwifery profession which should
take a leading role in lobbying for the integration of routine screening for
depression into antenatal services and policy.

4.An implementation plan for the Algorithm need to be developed.

6.5 Algorithm for screening

The Algorithm, to ensure an effective andmultidisciplinary approach to routine
screening of depression in antenatal clinics, is diagrammatically presented in Figure 1.

6.6 Components of the algorithm

The components of the Algorithm include: antenatal services and antenatal care
assessment; midwives’ functions, screening instruments andmental health assessment.

6.6.1 Antenatal services and antenatal assessment

Midwives provide antenatal services to the majority of women in Malawi. These
services include antenatal assessment, encouraging good health habits, addressing
pregnancy related complications and provision of psychosocial support. The World
Health Organisation (WHO) recommends that antenatal care should consists of
four visits for normal pregnancies with the first visit in the first trimester (before
12 weeks but not later than16 weeks) and subsequently at 24–28 weeks, 32 weeks
and 36 weeks. An antenatal assessment includes taking a psychosocial, medical and
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obstetric history; a complete general and obstetrical examination; screening for HIV
and Syphilis; and testing for proteinuria, blood/rhesus group and bacteriuria. His-
tory taking provides the midwife with an opportunity to screen for depression
during the antenatal assessment.

6.6.2 Midwives functions

The functions of a midwife in screening for antenatal depression include:
Screening for depression of all pregnant women attending antenatal clinics and

to facilitate the management of those detected with depression;

• Appropriately referring pregnant women with probable depression for mental
health assessment using Algorithm pathway;

Figure 1.
Algorithm for screening of antenatal depression.
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• To be a resource person for other healthcare professionals in the care of
pregnant women undergoing screening for antenatal depression;

• To provide information about the screening for antenatal depression and
available specialist support services to pregnant women and their families;

• To liaise with the relevant members of the multidisciplinary team to facilitate
the effective screening for depression; and provision of appropriate care and
support for pregnant women with depression in antenatal clinics;

• To maintain a knowledge base in screening for antenatal depression by
attending in-service training, undergoing continuous professional
development sessions and attending relevant conferences;

• To provide education and training related to screening for depression to all
staff in antenatal clinics;

• To maintain a register of results, of the screening for depression done, in
antenatal clinics and produce reports to relevant authorities;

• To participate in the development of policies, procedures and guidelines
related to screening for depression in antenatal clinics; and

• To monitor quality and effectiveness of screening for depression inantenatal
and take effective action to address issues and promote quality.

6.6.3 1Screening instruments

Algorithm recommends the use of the 3-item screener and the SRQ to screen for
antenatal depression in the local setting.

6.6.3.1 The 3-item screener

6.6.3.1.1 Instructions

Remember - The 3-item screener is a screening instrument and should never over-
ride clinical judgement. A Self Reporting Questionnaire (SRQ) should be administered
to confirm caseness of pregnant womenwho screen positive on the 3-item screener.

6.6.3.1.2 Administration

1.Administer either Chichewa or English versions of the 3-item screener
depending on the language which a client can easily understand.

2.Read the questions aloud to the pregnant woman and ask her to respond ‘Yes’ or
‘No’ depending on how she is feeling now or has been feeling in the pastmonth.

3.Circle the response given by a woman against the corresponding question

4.All the 3 items in the 3-item screener must be completed.

5.Care should be taken to avoid the possibility of the pregnantwomandiscussing her
answers with others. (Answers should come directly from the pregnantwoman)
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6.6.3.1.3 Scoring

1.Each question is scored with a 0 for ‘No’ (AYI) or 1 for ‘Yes’ (EYA).

2.The higher a score is, the more likely the woman is experiencing some level of
antenatal depression.

3.When validating the 3-item screener in antenatal clinics in the Blantyre
district, optimum cut off score of greater than 1 was used.

4.Administer SRQ to all pregnant women who score 2 or more on the 3- item
screener. If the 3-item screener score is 1 or less, stop.
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6.6.3.2 Self-Reporting Questionnaire (SRQ)

6.6.3.2.1 Instructions

Remember - The SRQ is a screening instrument and should never override
clinical judgement. A diagnostic mental health assessment should be done to
confirm presence or absence of depression.

6.6.3.2.2 Administration

1.Administer either Chichewa or English versions of the SRQ depending on the
language which a client can easily understand.

2.Read the questions aloud to the pregnant woman with low literacy and ask her
to respond ‘Yes’ or ‘No’ depending on how she has been feeling in the previous
4 weeks.

3.Circle the response given by a woman against the corresponding question

4.All the 20 items in the SRQ must be completed.

5.Care should be taken to avoid the possibility of the pregnant woman discussing
her answers with others. (Answers should come directly from the pregnant
woman)

6.6.3.2.3 Scoring

1.Each question is scored with a 0 for ‘No’ or 1 for ‘Yes’.

2.The higher a score is, the more likely the woman is experiencing some level of
antenatal depression.

3.Standard cut off score of 10 or greater is recommended as an indicator of
possible depression [117]

4.When validating SRQ in antenatal clinics in the Blantyre district, optimum cut
off score of greater than 9 was used.

5.Refer for diagnostic mental health assessment all pregnant women who score
10 or more on SRQ.

6.If a pregnant woman scores 1 specifically on questions 16 or 17, immediate
action is needed. An immediate emergency referral to a mental health
professional may be the most appropriate next step if a patient has suicidal
ideation.
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7. Conclusion

Depression significantly affects women during pregnancy and may lead to
adverse outcomes. Screening for depression does not usually form part of antenatal
care in low resource settings. Midwives in these settings may often have limited
consultation time to screen for depression due to inadequate human and material
resources. Antenatal depression is highly prevalent among pregnant women living
with HIV. Antenatal depression also remains an important condition which nega-
tively affects pregnant women’s quality of life, but one that may respond to treat-
ment. Numerous instruments are validated for screening antenatal depression in
low resource settings although they were developed in high income countries.
When screening, a short screening instrument can be used for initial screening with
only positives screens being referred for more detailed screening. This would allow
for a distributed workload in busy antenatal clinics. For effective screening for
depression to be achieved in antenatal clinics, screening protocols for depression
should be integrated into standard antenatal care. Successful implementation of the
proposed screening would require implementation of relevant task shifting
approaches that to effectively deliver mental healthcare in local settings. Ethical
questions may arise around screening for depression during pregnancy as there is
the potential that it may cause harm. However, the extent of harm from screening
for depression is negligible or at times non-existent. Despite the prevailing cultural
beliefs on mental disorders, screening for depression in local antenatal clinics may
be feasible. Antenatal care contacts provide opportunities for screening depression
and there is a need to develop protocols for early detection, treatment and
preventing the adverse effects of antenatal depression in low resource settings.
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Abstract

The objective of the research was to analyze the factors associated with the use
of health services by elderly men in the Northeast region of Brazil. Cross-sectional
analytical study with a secondary database of elderly men (n = 3238). The depen-
dent variable was composed of the profiles of the use of health services and the
independent variables were factors of predisposition, capacity, and health need.
The statistical association and effect were performed using the Rao-Scott test with
p < 0.05 and multinomial logistic regression. Elderly men with worse social indica-
tors had a risk effect for using medium/high complexity services and those who had
better health indicators were associated with sporadic medical appointment,
revealing that healthcare for elderly men is centered on curative and rehabilitative
care and that the use of health services is associated with the worst social indicators.

Keywords: Health Services, Health of the Elderly, Men’s Health,
Cross-Sectional Studies

1. Introduction

The demographic transition is marked by a reduction in fertility and mortality
and results, along with the epidemiological transition, in population aging.
According to United Nations projections, the elderly population in Brazil will
increase from 3.1% in 1970 to 19% in 2050. The increase in the elderly population
generates the need for a new social, economic and health organization [1].

In this sense, it is observed that the elderly are major users of health services [2]
and that this use has increased in recent years [3, 4]. Although in Brazil the National
Health Policy for the Elderly and the National Policy for Comprehensive Care to
Men’s Health (PNAISH, in Portuguese) have been instituted which aim to organize,
implement, qualify and humanize comprehensive healthcare for the elderly and the
men, respectively, the demand for health services by this public are still low.

The use of health services represents the center of the health systems function-
ing and comprises all direct or indirect contact with health services. This process
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results from the interaction of the individual’s behavior who seeks for care and the
professional who leads him within the health system [5].

Andersen [6], in his classic model for the use of health services [7], points out
the influence of access in the use of health services as mediated by individual
factors, defined as predisposing factors (those that exist before the emergence of
the health problem and affect the predisposition of people to use the services),
enabling factors (the means available to obtain healthcare) and health needs (the
health conditions perceived by people or diagnosed by health professionals).

Several studies show that men, in general, have more severe and chronic dis-
eases than women [8–10]. Despite male rates responding significantly in the mor-
bidity and mortality data, the presence of men in primary health care services is
lower than that of women [11, 12] and although there is a wide discussion about
masculinity in the health area, with research that refers to the need to reflect on this
topic addressing to understand the risks to men’s health [8, 13–16], there are few
studies that explore the use of health services by elderly men and the associated
epidemiological and socioeconomic factors.

Such data scarcity occurs especially in the Northeast of Brazil, a socioeconomi-
cally unequal region comparing to other regions of the country [17], making it
necessary to analyze the theme. Thus, the present study analyzed the factors asso-
ciated with the use of health services by elderly men in the Northeast region of
Brazil.

2. Method

This is a cross-sectional, population-based study in the Northeast of Brazil,
which used secondary data from the National Health Survey (PNS, in Portu-
guese), conducted by the Brazilian Institute of Geography and Statistics (IBGE,
in Portuguese) in 2013. PNS is a household survey with national coverage, which
was designed to represent the adult population, based on cluster sampling.
Details of the design and sample selection process can be found in the PNS
reports [18–24].

Altogether, 60.202 households in Brazil were visited and interviews conducted
with individuals aged 18 years or older. A total of 205.546 individuals responded to
the survey, among which 23.815 were elderly, and of these, 10.541 were male, 3238
from the Northeast [20]. This study included elderly male individuals (60 years of
age or older) living in the Northeast region selected by the PNS-IBGE sampling
process. Elderly men with missing information in the database were excluded.

The dependent variable of this study corresponded to the health service profile
used by elderly men and was composed of ten questions from the PNS referring to
the set of the use of health services. These questions were grouped and categorized
through Latent Class Analysis (LCA) and were presented, after analysis, in a single
health service use variable that represents a variety of phenomena to explain the
outcome.

The LCA is a statistical approach that identifies distinct mutually exclusive
groups (latent classes) based on the response patterns of categorical variables [25].
LCA works with heterogeneous data in which individuals are classified in the group
by similar characteristics, that is, it is considered that individuals come from the
same population and that the trajectory can be extrapolated to an entire population
as well as the covariables that affect the trajectory will influence individuals in the
same way [26]. Latent classes or trajectories aim to estimate the size and number of
latent classes, the probability of the response of each individual and to assign latent
class association to individuals in the population [27].
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The independent variables were the PNS questions related to predisposing fac-
tors, capacity, and health needs of elderly men, organized according to the classic
theoretical model for the Use of Health Services [7].

Predisposing factors were: North-eastern states; Condition of responsible or not
for the domicile; Age; Color or race; Marital status; and Able to read and write. The
capacity factors were: Possession of health insurance; and Participation in organized
social activities (clubs, community or religious groups, elderly living centers). The
necessity factors were: Diagnosis of any chronic, physical, or mental illness; Degree
of difficulty in eating, bathing, use the bathroom, dressing, walking at home, lying,
or getting out of bed, sitting or getting up from the chair, shopping, managing
finances, taking medicine, go the doctor, and go out alone by transport; Occurrence
of a fall in the last 12 months; and Perceived health status.

Regarding the variables referring to Basic and Instrumental Activities of Daily
Living (ADLs and IADLs, respectively) there are some validated instruments
[28–30] that evaluate these activities, however, not all the questions used in these
scales were used in the PNS, such as urinary and fecal continence and the difficulty
to use the phone. Thus, the set of questions that assessed ADLs and IADLs could not
be grouped according to the instruments. As a result, the twelve variables referring
to the degrees of difficulty to perform the ADLs and IADLs were also studied using
the LCA method to form a single variable of the difficulty level to perform ADLs
and IADLs.

To assess the latent class model and identify the number of classes that better
define the object of study, some statistical criteria were considered. The first is
entropy, the probability that the individual is perfectly classified in a particular
latent class, whose measures can vary between 0 and 1, and the closer to 1 the value
is, the more appropriate the model will be, indicating a good classification of the
individual in the class [31].

Other criteria were considered such as the Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC) and adjusted BIC, used for assessing the
model’s adjustments. In the analysis, the lower the value of AIC, BIC and adjusted
BIC, the more suitable the model will be [32]. To assess the evolution of the testing
model, the likelihood tests were used considering p < 0.05 as statistically significant
values.

In this article, five models were tested, with two, three, four, five and six latent
classes, to identify the number of classes that best represents the object of study
according to the aforementioned statistical criteria. Weights and strata from the
database for the LCA were considered.

In the descriptive statistical analysis, the quantitative variable corresponding to
age was presented as a measure of central tendency and dispersion, with a 95%
Confidence Interval (CI) being calculated. Qualitative variables were presented in
the form of a frequency table and 95% CI.

In analytical statistics, the presence of an association between independent vari-
ables and the dependent variable (categorized through Latent Class Analysis) was
investigated using the Rao-Scott test used in complex samples [33]. The significance
level was 5%. The effect measures of the factors on the dependent variable were
expressed by Odds Ratio (OR) and calculated by simple and multiple models of
multinomial logistic regression, following the theoretical model of Health Services
Utilization [7] from the assumption of the hierarchical approach.

Initially, a simple analysis was carried out on the blocks of predisposing factors,
capacity factors and health needs. Within each block, variables with p < 0.25 were
tested in multiple models [34]. In the end, the variables with p < 0.05 remained in
the model for each block and were considered adjustment factors for the subsequent
blocks.
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The PNS-IBGE database is in the public domain and is available on the IBGE
website (http://www.ibge.gov.br). The statistical programs used were IBM SPSS
Statistics version 20 for data analysis, and Mplus 7.31 to establish latent classes in
Latent Class Analysis (LCA).

The National Health Research (PNS) project was approved by the National
Commission for Ethics in Research for Human Beings, of the National Health
Council, under commission’s opinion number 328159, on June 26, 2013. The
Informed Consent Forms of the research participants were signed on the inter-
viewers’ handheld computers. The research project in this article did not require
submission to the Ethics and Research Committee since it was subsidized by sec-
ondary data in the public domain.

3. Results

From the five models tested, the one that instituted four latent classes was the
one with the best entropy, adjustment criteria and evolution of the testing model, in
addition to greater parsimony in the regression model (Table 1). The four latent
classes were identified and titled according to the observed response patterns: 1 -
“Use of health services in the last two weeks” (3.2%; 95% CI 2.5–4.1%); 2 - “Use of
health services for appointment in primary care” (12.6%; 95% CI 11.2–14.3%); 3 -
“Use of health services for sporadic medical appointment” (77.0%; 95% CI 75.0–
78.9%); and 4 - “Use of health services only for hospitalization in the last year”
(7.1%; 95% CI 5.8–8.7%).

In the analysis of ADLs and IADLs, the model with three classes was selected, as
it had a p-value <0.05, the highest entropy value and the lowest values of AIC, BIC
and adjusted BIC. The three latent classes entitled were: 1 - “Without difficulty to
perform ADLs and IADLs”; 2 - “Intermediate degree of difficulty to perform ADLs
and IADLs”; 3 - “High degree of difficulty to perform ADLs and IADLs”.

In this study, 3238 elderly men were included. Most were from the state of Bahia
(24.7%) followed by Ceará (18.0%) and were responsible for the household in
which they lived (72.2%). The median age was 68 years old (1st quartile 63 years
and 3rd quartile 74 years), and 51.2% of elderly men were above the median age.
The most frequent color/race was “non-white” (71.8%); 64.2% were married and
57.5% could read and write.

Number of Classes

Statistical Criteria 2 3 4 5 6

AIC 103678.091 92431.330 89423.056 88908.037 88625.293

BIC 104092.083 93055.950 90258.304 89953.913 89881.797

Adjusted BIC 103910.945 92782.654 89892.850 89496.301 89332.026

Entropy 1.000 1.000 1.000 0.936 0.941

Vuong-Lo–Mendell–Rubin - LRT p = 0.0000 p = 0.0000 p = 0.0000 p = 0.0000 p = 0.2148

Lo–Mendell–Rubin - LRT p = 0.0000 p = 0.0000 p = 0.0000 p = 0.0000 p = 0.2164

AIC Akaike Information Criterion; BIC Bayesian Information Criterion; LRT Likelihood Test.
Source: The authors.
Bold font indicates the selected model.

Table 1.
Results of adequacy and adjustment of each of the tested models of the latent classes of use of health services, 2021.
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Variable Use of health
services in the
last two weeks
% (IC95%)

Use of health
services for

appointment in
primary care %

(IC95%)

Use of health
services for

sporadic medical
appointment %

(IC95%)

Use of health
services only

for
hospitalization
in the last year
% (IC95%)

p-
value

Block 1 - Predisposing Factors

State of the
Northeast
Region

0.672

Maranhão 1.9 (0.6–5.3) 14.4 (9.9–20.4) 74.8 (67.9–80.7) 8.9 (5.1–15.2)

Piauí 2.3 (1.0–5.2) 12.9 (9.6–17.2) 78.3 (73.6–82.4) 6.5 (4.2–10.0)

Ceará 4.0 (2.5–6.3) 10.1 (7.3–13.9) 78.6 (74.4–82.4) 7.3 (5.0–10.5)

Rio Grande
do Norte

4.8 (2.3–9.5) 14.5 (10.6–19.6) 76.6 (70.7–81.7) 4.1 (2.5–6.6)

Paraíba 4.6 (2.2–9.3) 12.4 (8.6–17.6) 73.7 (67.2–79.3) 9.3 (5.9–14.3)

Pernambuco 3.0 (1.7–5.2) 12.9 (9.6–17.2) 78.2 (73.4–82.4) 5.8 (3.7–9.1)

Alagoas 2.2 (0.9–4.9) 14.3 (10.2–19.7) 79.6 (73.5–84.6) 3.9 (2.2–6.8)

Sergipe 1.3 (0.5–3.1) 16.2 (11.8–21.7) 75.2 (68.8–80.7) 7.3 (4.6–11.5)

Bahia 3.4 (1.7–6.7) 12.2 (8.6–17.1) 75.7 (69.5–81.0) 8.6 (5.2–14.0)

Condition of
the elderly
person at
home

0.006*

Responsible
for the
household

3.1 (2.2–4.3) 13.4 (11.7–15.4) 77.6 (75.1–79.9) 5.8 (4.6–7.3)

Not
responsible
for the
household

3.5 (2.3–5.3) 10.6 (7.9–14.1) 75.0 (70.3–79.1) 10.9
(7.8–15.2) †

Age 0.484

Below the
median

3.6 (2.5–5.0) 12.3 (10.2–14.8) 76.1 (72.9–79.0) 8.1 (6.4–10.2)

Above the
median

2.9 (1.9–4.3) 13.0 (11.0–15.4) 77.6 (74.7–80.4) 6.4 (4.8–8.6)

Color/Race 0.698

White 4.0 (2.5–6.4) 12.8 (10.2–15.9) 76.3 (72.5–79.7) 6.9 (5.2–9.2)

Not white 2.9 (2.1–4.0) 12.6 (10.9–14.6) 77.1 (74.6–79.4) 7.4 (5.7–9.4)

Marital
status

0.095

Married 3.7 (2.7–5.1) † 12.0 (10.3–14.0) 78.2 (75.7–80.5) 6.1 (4.8–7.6)

Separately /
Judicially
Disqualified

4.2 (1.5–11.3) 22.2 (9.6–43.6) 70.7 (51.5–84.6) 2.8 (0.8–9.9)

Divorced 2.3 (0.7–7.7) 10.5 (5.2–20.1) 79.7 (67.8–88.0) 7.4 (2.7–19.0)

Widower 2.1 (1.0–4.6) 11.9 (8.0–17.4) 76.4 (69.8–82.0) 9.5 (6.1–14.6)

Not married 2.2 (1.2–4.0) 14.5 (10.7–19.3) 73.0 (67.4–78.0) 10.3 (6.8–15.3)
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Variable Use of health
services in the
last two weeks
% (IC95%)

Use of health
services for

appointment in
primary care %

(IC95%)

Use of health
services for

sporadic medical
appointment %

(IC95%)

Use of health
services only

for
hospitalization
in the last year
% (IC95%)

p-
value

Can read and
write

0.002*

Yes 4.2 (3.1–5.7)† 13.5 (11.4–15.8) 76.7 (73.8–79.4) 5.6 (4.3–7.3)

No 1.9 (1.2–3.1) 11.6 (9.4–14.2) 77.1 (73.6–80.1) 9.4 (7.1–12.5) †

Block 2 - Capacity Factors

Health
insurance

0.005*

Yes 6.9 (4.4–10.6)† 14.0 (10.3–18.8) 71.2 (64.2–77.3) 8.0 (5.1–12.2)

No 2.6 (1.9–3.6) 12.4 (10.8–14.3) 77.9 (75.7–79.9) 7.1 (5.7–8.9)

Participation
in organized
social
activities

0.898

Yes 2.6 (1.3–5.0) 13.1 (9.5–17.7) 76.4 (70.5–81.4) 7.9 (4.8–12.7)

No 3.3 (2.5–4.4) 12.6 (10.9–14.5) 76.9 (74.6–79.1) 7.1 (5.8–8.8)

Block 3 - Necessity Factors

Diagnosis of
chronic,
physical, or
mental
illness

0.00*

Yes 5.8 (4.1–8.1)† 17.9 (15.0–21.3)† 66.9 (62.5–70.9) 9.5 (7.1–12.4) †

No 2.0 (1.4–3.0) 10.2 (8.5–12.2) 81.6 (79.1–83.9) † 6.2 (4.7–8.2)

Difficulty
level to
perform
ADLs and
IADLs

0.00*

No difficulty 2.1 (1.5–3.1) 12.1 (10.5–14.0) 80.1 (77.8–82.2) † 5.6 (4.4–7.2)

Intermediate
degree of
difficulty

6.5 (4.2–9.9) † 14.4 (10.4–19.7) 67.5 (61.6–72.8) 11.6 (8.3–15.8)†

High degree
of difficulty

12.9
(6.7–23.2) †

16.4 (9.2–27.4) 46.3 (34.4–58.6) 24.5
(15.4–36.7)†

Fall in the
last
12 months

0.00*

Yes 11.6
(6.0–21.4) †

19.0 (12.3–28.2) 58.6 (48.0–68.4) 10.8 (6.6–17.2)

No 2.7 (2.0–3.5) 12.2 (10.7–13.9) 78.1 (75.9–80.1) † 7.0 (5.7–8.6)

Perceived
health status

0.278

Very good 8.0 (2.1–26.5) 12.3 (6.7–21.5) 70.7 (57.4–81.1) 9.0 (4.6–16.9)

Good 3.4 (2.3–4.9) 13.5 (10.7–16.9) 75.0 (71.0–78.6) 8.1 (5.9–11.0)
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Regarding the possession of health insurance, 85.1% did not have it. Most elderly
men did not participate in organized social activities (85.1%), had no diagnosis of
chronic, physical, or mental illness (67.8%), had no difficulty in performing ADLs
and IADLs (80.0%) and it did report a fall in the last year (93.7%). The perceptions
of regular (46.4%) and good (34.6%) health status were the most frequent.

After the description of the dependent variable generated by the LCA, composed
of four classes, a descriptive and analytical analysis of the independent variables
was performed according to the dependent variable (Table 2).

The results of the simple and multiple multinomial logistic regression analysis
according to each block of associated factors studied are shown in Tables 3 and 4,
respectively. The use of services in primary care was considered as a reference
category for the dependent variable.

In the simple logistic regression analysis, from the 12 variables analyzed, 7 had p-
values <0.25 (Table 3) and were tested in the multiple model. By the end, six
variables remained statistically significant, p < 0.05 (Table 4). In the multiple
logistic regression to Block 1, elderly men not responsible for the home were
approximately 2 times more likely to use the services for sporadic medical appoint-
ment compared to the appointment in primary care. Regarding being able to read
and write, those who were not were approximately 1.8 times more likely to use the
services only for hospitalization compared to the appointment in primary care.

In the analysis of Block 2, after adjusting the variables for Block 1, elderly men
who did not have health insurance had about 54% less chance of using health
services in the last two weeks compared to use in primary care.

In the last block, after adjusting the variables for Blocks 1 and 2, those who were
not diagnosed with a chronic, physical, or mental illness had about 2 times more
chance of using the services for a sporadic medical appointment. Those who did not
have difficulty in performing ADLs and IADLs had approximately 79% less chance
of using the services in the last two weeks and of being admitted in the last year
compared to the appointment in primary care. Elderly men who did not report a fall
in the last year were 1.9 times more likely to have a sporadic medical appointment
compared to the primary care appointment.

Variable Use of health
services in the
last two weeks
% (IC95%)

Use of health
services for

appointment in
primary care %

(IC95%)

Use of health
services for

sporadic medical
appointment %

(IC95%)

Use of health
services only

for
hospitalization
in the last year
% (IC95%)

p-
value

Regular 2.8 (1.9–4.2) 12.0 (10.1–14.4) 78.5 (75.4–81.2) 6.6 (4.9–8.9)

Bad 1.6 (0.7–3.4) 14.0 (9.7–19.7) 78.2 (72.1–83.3) 6.2 (4.0–9.7)

Too bad-do
not know
how to
answer

8.0 (3.3–18.1) 7.9 (4.0–15.1) 75.6 (62.8–85.0) 8.5 (2.8–22.9)

95% CI - 95% confidence interval.
ADLs: Basic Activities of Daily Living; IADLs: Instrumental Activities of Daily Living.
*p < 0.05 (Rao and Scott test).

†Standardized residual >1.96.
Source: The authors.
Bold font indicates statistical significance (p-value column) and/or dependency between categories (% columns).

Table 2.
Descriptive and analytical analysis of the use of health services by elderly men according to blocks of variables
analyzed. Northeast, Brazil, 2021.
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Variable Use of health
services in the last
two weeks OR

(IC95%)

Use of health services
for sporadic medical
appointment OR

(IC95%)

Use of health services
only for hospitalization

in the last year OR
(IC95%)

p-
value

Block 1 - Predisposing Factors

Condition of the
elderly person at
home

0.020*

Responsible for
the household

1.00 1.00 1.00

Not responsible
for the
household

1.56 (0.83–2.96) 1.25 (0.86–1.82) 2.25 (1.31–3.87)†

Marital status 0.459

Married 1.00 1.00 1.00

Separately /
Judicially
Disqualified

0.57 (0.14–2.38) 0.49 (0.18–1.34) 0.26 (0.05–1.25)

Divorced 0.63 (0.15–2.73) 1.19 (0.54–2.61) 1.53 (0.42–5.64)

Widower 0.61 (0.24–1.57) 0.95 (0.59–1.53) 1.40 (0.70–2.77)

Not married 0.51 (0.23–1.13) 0.73 (0.48–1.10) 1.12 (0.63–2.00)

Can read and
write

0.011*

Yes 1.00 1.00 1.00

No 0.57 (0.29–1.09) 1.19 (0.87–1.64) 1.78 (1.09–2.90)†

Block 2 - Capacity Factors

Health
insurance

0.004*

Yes 1.00 1.00 1.00

No 0.42 (0.22–0.81) † 1.23 (0.82–1.86) 1.00 (0.58–1.73)

Block 3 - Necessity Factors

Diagnosis of
chronic,
physical, or
mental illness

0.00*

Yes 1.00 1.00 1.00

No 0.72 (0.38–1.36) 2.06 (1.49–2.85) † 1.33 (0.79–2.24)

Difficulty level
to perform
ADLs and
IADLs

0.00*

No difficulty 0.28 (0.10–0.77) † 1.77 (0.84–3.73) 0.28 (0.12–0.65) †

Intermediate
degree of
difficulty

0.61 (0.21–1.76) 1.51 (0.68–3.35) 0.53 (0.21–1.38)

High degree of
difficulty

1.00 1.00 1.00

Fall in the last
12 months

0.026*
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Variable Use of health
services in the last
two weeks OR

(IC95%)

Use of health services
for sporadic medical
appointment OR

(IC95%)

Use of health services
only for hospitalization

in the last year OR
(IC95%)

p-
value

Yes 1.00 1.00 1.00

No 0.47 (0.18–1.20) 1.92 (1.04–3.54) † 1.24 (0.62–2.48)

OR - odds ratio; 95% CI - 95% confidence interval.
ADLs: Basic Activities of Daily Living; IADLs: Instrumental Activities of Daily Living.
*p < 0.05.

†Category of the variable with p < 0.05.
Source: The authors.
Bold font indicates statistical significance.

Table 3.
Values of gross odds ratio and confidence interval obtained by simple analysis for the association between the
variables presented in the hierarchical model and the use of the health service for appointment in primary care,
2021.

Variable Use of health
services in the last
two weeks OR

(IC95%)

Use of health services
for sporadic medical
appointment OR

(IC95%)

Use of health services
only for hospitalization

in the last year OR
(IC95%)

p-
value

Block 1 - Predisposing Factorsa

Condition of the
elderly person at
home

0.119

Responsible for
the household

1.00 1.00 1.00

Not responsible
for the household

1.02 (0.52–2.01) 1.40 (0.94–2.08) 1.97 (1.07–3.65)†

Can read and
write

0.009*

Yes 1.00 1.00 1.00

No 0.52 (0.26–1.06) 1.10 (0.80–1.50) 1.79 (1.07–3.00)†

Block 2 - Capacity Factorsb

Health insurance 0.048*

Yes 1.00 1.00 1.00

No 0.46 (0.23–0.93)† 1.07 (0.68–1.68) 0.71 (0.39–1.28)

Block 3 - Necessity Factorsc

Diagnosis of
chronic,
physical, or
mental illness

0.000*

Yes 1.00 1.00 1.00

No 0.86 (0.44–1.68) 2.04 (1.48–2.82)† 1.30 (0.76–2.20)

Difficulty level to
perform ADLs
and IADLs

0.000*

No difficulty 0.21 (0.07–0.65)† 2.17 (1.02–4.64)† 0.44 (0.18–1.10)
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4. Discussion

According to the World Report on Aging and Health, the aging of the population
demands a comprehensive public health action; however, the debate on the topic
has been insufficient, even though there is sufficient evidence to act urgently at
present [35]. When it comes to the aging of the male population, the situation
becomes more worrying, as research is even scarcer.

In this study, the profile of the use of health services for elderly men in the
Northeast of Brazil was analyzed through the LCA, which instituted four distinct
classes of use profile based on the response patterns of the categorical variables of
the PNS and allowed to study the phenomenon comprising the various aspects that
involve the theme, with an innovative and safe statistical methodology, infre-
quently applied in epidemiological studies. Previous studies [36–39] defined the
dependent variable by a single question about the use of health services that did not
address the phenomenon in its entirety and complexity.

Regarding the latent classes, it was identified that most elderly men used the
health service for sporadic medical appointments in the last year (77%), that is, they
are not frequent users of the services. Only 12.6% used the services for appointment
in Primary Care, and a minority was admitted in the last year or used the services of
medium and high complexity in the last two weeks.

According to the National Primary Care Policy (PNAB, in Portuguese), primary
care should be the user’s main gateway to the Brazilian public health system and the
communication center of the Health Care Network [40]. This fact was not found
among elderly men in the Northeast of Brazil, and it is noteworthy that the search

Variable Use of health
services in the last
two weeks OR

(IC95%)

Use of health services
for sporadic medical
appointment OR

(IC95%)

Use of health services
only for hospitalization

in the last year OR
(IC95%)

p-
value

Intermediate
degree of
difficulty

0.53 (0.18–1.54) 1.73 (0.76–3.95) 0.68 (0.25–1.86)

High degree of
difficulty

1.00 1.00 1.00

Fall in the last
12 months

0.020*

Yes 1.00 1.00 1.00

No 0.46 (0.16–1.28) 1.93 (1.06–3.52)† 1.32 (0.65–2.72)

OR - odds ratio; 95% CI - 95% confidence interval.
ADLs: Basic Activities of Daily Living; IADLs: Instrumental Activities of Daily Living.
*p < 0.05.

†Category of the variable with p < 0.05.
aAdjusted by the variables in Block 1 – Predisposing Factors.
bAdjusted by the variables in Block 1 - Predisposing Factors and Block 2 - Capacity Factors.
cAdjusted for the variables in Block 1 - Predisposing Factors, Block 2 - Capacity Factors and Block 3 - Necessity
Factors.
Source: The authors.
Bold font indicates statistical significance.

Table 4.
Values of adjusted odds ratio and confidence intervals obtained by multinominal logistic regression analysis for
the association between the use of health services and the appointment in primary care and the three blocks of
variables analyzed, 2021.
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for healthcare by this population usually occurs much less than the female popula-
tion [41]. Several studies have proven the fact that, compared to women, men are
more vulnerable to diseases, especially to serious and chronic illnesses, in addition
to dying earlier [8, 10, 38, 42].

In the hierarchical analysis of Block 1, elderly men who cannot read and write
were about 1.8 times more likely to be hospitalized than to carry out appointments
in primary care. According to studies of inequalities from the database of the
Health, Well-Being, and Aging survey in Latin America [43, 44], elderly people
with less education have worse health status due to worse habits, greater exclusion
and lower level of information and socioeconomic conditions to access the health
network early, which implies the use of services in more serious health conditions,
such as hospitalization.

It was also analyzed the fact of being responsible or not for the home, identifying
that those who were not responsible were approximately 2 times more likely to use
the services for hospitalization compared to the appointment in primary care. This
finding is lined with what PNAISH [45] presents: an issue pointed out by men for not
looking for health services is linked to their position as the provider, claiming that the
hours of services functioning coincide with their working time. In this sense, being
responsible for the home keeps men away from preventive health services, which can
result in the use of medium and high complexity services. However, in this research,
the use of these services was related to men not responsible for the home.

In the analysis of Block 2, elderly men in the Northeast who had no health
insurance had 54% less chance of using health services in the last two weeks
compared to use in primary care. One study showed that having a referral doctor for
routine care was strongly associated with having health insurance: 69.8% of indi-
viduals with health insurance declared that they had a referral doctor in contrast to
31.6% without insurance [38]. This may be because individuals with more serious
health problems are more likely to buy health insurance (a phenomenon known in
economic theory as adverse selection) [46]. Another possibility is that having health
insurance increases the use of health services, especially for preventive or routine
appointments [46].

Regarding the last block, elderly men who were not diagnosed with chronic,
physical, or mental illness were approximately 2 times more likely to use the ser-
vices for sporadic medical appointment. This demonstrates that the absence of
clinical diagnosis is a conditioning factor for not using health services frequently. In
a study carried out with sample data from the National Household Sample Survey, it
was concluded that the probability of having had at least one medical appointment
in the last 12 months was about 3 times higher among people with chronic diseases
[47]. According to PNAISH, male entry into the health system occurs mainly
through ambulatory and hospital care, which sets up a profile that favors morbidity
aggravation due to the late search for care [45].

The prevalence of functional limitation varies between countries and according
to the criterion adopted for its definition [48, 49]. A widely used definition is the
reporting of difficulties in performing ADLs and IADLs. In this study, elderly men
in the Northeast who had no difficulty in performing ADLs and IADLs were about
79% less likely to use the services in the past two weeks and 2.1 times more likely to
check sporadically compared to the use in primary care.

These data corroborate with a study that identified the factors associated with
the use of health services by elderly people with chronic diseases, which concluded
that medical appointment among elderly people who are functionally incapable was
30% more prevalent when compared to those without functional limitations [50].

Regarding the occurrence of falls, those who did not suffer any type of fall in the
last year were 1.9 times more likely to have a sporadic medical appointment
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compared to the appointment in primary care. A study carried out in four Brazilian
states concluded that men, even in different social contexts, prefer to delay the
search for assistance as much as possible and only do so when they are no longer
able to deal with their symptoms alone [41]. This fact reinforces that, if elderly men
do not have clinical complications, they do not use health services frequently,
mainly in a preventive way.

As a methodological limitation, this study presented common restrictions to
research using secondary databases, namely: the variables and objectives studied in
the PNS database have already been established, which prevented new variables
from being included; and long questionnaires, such as those applied in the PNS, can
generate memory bias, in which the participant forgets or loses the desire to report
past events.

However, despite the intrinsic limitations to the methodological design, this
article is an essential contribution to the study of the aging of the male population in
Northeast Brazil, with the possibility of a new look at the theme and can serve as an
instrument for planning and institution of actions and public policies for this
population.

Finally, it reinforces the importance of research on human aging aimed at the
male population, as this study identified that healthcare and the use of health
services by elderly men in Northeast Brazil are focused to medium and high com-
plexity and in the presence of diseases or functional disabilities. Thus, intra-sectoral
and inter-sectoral policies and actions should encourage the contact of the elderly
male population with health services at an early stage, especially in Primary Care,
addressing to reduce gender disparities in healthcare.

5. Conclusion

This study identified that healthcare and the use of health services by elderly
men in Northeast Brazil are focused to medium and high complexity and in the
presence of diseases or functional disabilities. Thus, intra-sectoral and inter-sectoral
policies and actions should encourage the contact of the elderly male population
with health services at an early stage, especially in Primary Care, addressing to
reduce gender disparities in healthcare, and further studies should be carried out to
analyze and reinforce the importance of research on human aging aimed at the male
population.
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Chapter 11

Access to Emergency Healthcare
Abdulnasir F.H. Al Jazairi and Guillaume Alinier

Abstract

Access to emergency services is essential for the health and well-being of people. 
The World Health Organization (WHO) made it a human right for everybody to 
have access to emergency care and it is an ethical obligation for governments to 
provide this service for the whole population. In recent years, the overcrowding in 
emergency departments has become a prominent issue that needs proper solutions. 
There have been several attempts resolving this ongoing issue. One of those is the 
patients’ distribution according to the severity level of their chief complaint, since 
more than half of the urgent cases are of low acuity and can be managed in less 
equipped facilities. Primary healthcare centers are perfectly suited to look after a 
significant proportion of cases for many reasons such as their scope of service, their 
wider geographical distribution, and are a more cost-effective resource for such 
cases than the use of higher acuity facilities. In Qatar, we have been implementing 
such model of patient distribution to release the burden on emergency departments 
since 1999. In this chapter we are proposing a full protocol to distribute emer-
gency patients involving the ambulance service, primary healthcare centers, and 
emergency departments. Cooperation of all these services with the help of higher 
authorities and media is expected to show great improvements in patient care and 
better crowd control in emergency departments.

Keywords: healthcare access, emergency care, urgent care, ambulance service, triage

1. Introduction

The World Health Organization (WHO) made it a human right for everybody 
to have access to emergency care and it is an ethical obligation for governments 
to provide this service for the whole population [1]. It is an instinct for human 
beings to search better living place for themselves and family. There are several 
criteria to consider regarding the suitability of a place or city to live in. One 
important indicator is quality of life in general and an essential part of it is 
accessibility to high quality healthcare services. Part of quality assessment of 
healthcare in modern medicine is the time factor and easy access to healthcare 
services especially in emergency situations, such as serious traumatic injuries, 
myocardial infarction, stroke, infection …etc. Putting such system in place relies 
on an infrastructure which encompasses the provision to the general public of 
an emergency services contact number managed by a call center. The emergency 
medical dispatchers answering the calls should ideally have oversight of the 
status and location of the response vehicles around the caller so they can send 
the required help in the shortest amount of time as possible [2]. The expectation 
of the caller is to then be attended to by a team of well-trained professionals 
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coming in a vehicle equipped to deal with a wide range of medical emergencies. 
If transportation of the patient is needed, the next requirement is to have local 
and appropriately resourced facilities that can provide emergency and potentially 
definitive care. There are many factors to account for, a multitude of potential 
stakeholders, and several health delivery system models to consider for the 
provision of emergency care. This chapter will discuss access to emergency care 
and relate to our experience of working in the State of Qatar, a country which has 
been developing very fast since the beginning of the 21st century across several 
sectors, including healthcare [3].

2. Background

Early in the history of medicine, “healers”, who we would now call physicians, 
had a general scope of practice and were looking at every all types of complaints 
from patients [4]. Before the widespread of telecommunication technology, patients 
were often expected to report to the physician as opposed to the physician receiving 
an emergency call to then travel to meet their patient. Then there was specializa-
tion into medicine and surgery. Those main branches were gradually divided into 
many others increasing number of subspecialties [5] and lead to the advancement 
of medical care in general. This has played a role into increasing our life expectancy, 
especially in the most developed countries. On the other hand, it has also led to the 
fragmentation of health services. There is a tendency for each service to concentrate 
on their narrow scope of practice, generally limiting patient access to other services. 
Some patients’ health issues may not be diagnosed and the complaints they might 
raise may not be carefully considered and addressed. There was a need for a spe-
cialty to look at patients as a whole entity so they can be appropriately referred and 
benefit from the best line of management from other more specialized physicians 
or other healthcare professionals. Acting as a patient advocate is often the role of 
the modern family physician or general practitioner, but it can also be perceived as a 
gatekeeping activity which raises concerns [6, 7].

Furthermore, there was difficulty in accessing health services in emergency 
situations. This elicited the need for out of hospital emergency services, primar-
ily started as a transport service, eventually with first aid capability, to pick up 
patients wherever they were and take them to a hospital where they could be 
seen by a medical professional [8]. This was followed by the development of the 
emergency medicine specialty. The role of the emergency medicine specialist is 
not to provide long-term care and follow up patients until they recover from their 
illness or injury, but simply to provide immediate urgent care and act as one of 
the possible entry points into the healthcare system. That healthcare system can 
then provide longer terms support with follow up appointments organized with 
the appropriately specialized department(s) and clinicians, or if necessary, the 
patient may be admitted as an in-patient into the hospital for longer-term care. 
The issue is that many patients are either playing with the system to their per-
sonal advantage to gain quicker treatment to the detriment of others or that they 
do not understand the real function of an ambulance service and the emergency 
department (ED). Many people call an ambulance or use emergency departments 
to obtain quicker service and avoid long delays in obtaining appointments in 
outpatient clinics. The crowding of EDs has become a growing global problem 
[9, 10]. There is a need for a new way of dealing with the varying degrees of 
emergency cases to decongest emergency departments so patients in a real 
emergency condition can be seen in a timely matter. It could play a significant 
role in decreasing mortality and morbidity, and making more cost-effective use 
of healthcare resources.
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3. Qatar experience in emergency health access

Qatar is a small country and has a special population distribution. Around 80% 
of the population is concentrated in the capital city Doha and its immediately neigh-
boring district of Al Rayyan [11]. For a long time, before the rapid expansion of the 
country in the last 15 years, there was only one ED, in Hamad Medical Corporation 
(HMC) Hamad General Hospital (HGH), situated in Doha. Patients needed to 
come from distant places for any medical emergency. This was challenging for many 
people, especially during nighttime and weekends, as the road network was limited. 
The Chairman of the HGH Emergency Department, at that time, lead a project to 
have an emergency room in selected primary healthcare centers. The basis for this 
decision was to bring emergency services closer to people and decrease unneces-
sary visits to the main ED in Doha, especially as more than 50% of emergency cases 
were of low acuity and did not need clinical investigations or admission. The project 
started during early October 1999 in one center. The services provided were consid-
ered a success and these minor emergency rooms were developed in nine primary 
healthcare centers in the following few years according to the population distribu-
tion as illustrated in Figure 1. They were called Adult Urgent Care Centers (AUCC).

Figure 1. 
Population distribution in Qatar in the year 2000.
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The AUCC emergency room in each of the Primary Healthcare Centers included 
the following:

1. Space: An area near the entrance for easy access and evacuation of critical patients. 
Doctors were regularly rotated between the AUCC and the main HGH ED in 
order to maintain their skills. Moreover, the doctors needed to have experience 
in working alone to make clinical decisions and undertake simple investigations.

2. Staffing: Doctors and nurses were from the ED. The ancillary services (e.g. labora-
tory, radiology, and pharmacy) were supported by the primary healthcare center.

3. Patient transfer: Arrangements were made with the Ambulance Service to have 
an ambulance on standby in the vicinity for rapid transfer of patients.

4. Working hours: The AUCC emergency rooms was opened the whole week 
continuously, day and night.

The AUCCs distributed around Qatar collectively received around 6,000 patients 
per month. About 97% were treated directly by the AUCC staff and discharged home 
with the possibility of a referral to the outpatient clinics according to the patients’ 
complaint and needs. Only 3.% were referred and transported to the ED by ambulance.

Table 1 provides the detailed distribution of patients seen and transferred across 
all the AUCCs over a period of 1 month in 2014.

The project was run by the HMC Emergency Department in collaboration with 
the primary healthcare centers and the HMC Ambulance Service from 1999 to 2016. 
By 2016, several new hospitals each with their own ED had opened throughout 
Qatar to serve major urban areas such as Al Khor, Al Wakra, and Dukhan. Moreover 
the PHCC started their own urgent care project called “Primary Urgent Care”, and 
the AUCCs’ responsibility transferred to PHCC.

Over the duration of the project, a number of goals were achieved:

1. Emergency services were brought closer to patients hence saving travel time 
and expenses.

2. Only about 3% of patients needed to be transferred by ambulance from the 
AUCCs to the ED in Doha.

AUCC Patients transferred to ED Patients encounters

Primary Healthcare Center 1 49 486

Primary Healthcare Center 2 18 407

Primary Healthcare Center 3 8 323

Primary Healthcare Center 4 5 181

Primary Healthcare Center 5 15 712

Primary Healthcare Center 6 30 888

Primary Healthcare Center 7 53 1714

Primary Healthcare Center 8 22 1363

Primary Healthcare Center 9 0 29

Total: 200 6103

Table 1. 
Sample of AUCC patient encounters corresponding to October 2014.
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3. Treatment in AUCCs is less expensive than in the main emergency department, 
so it facilitated a more cost-effective use of resources.

4. This project served as a training opportunity for doctors to practice medicine 
with limited resources.

Patient transfers to the emergency department from primary healthcare centers 
after 2016 was 10% (personal contact).

4. New project proposal

According to the above-mentioned data, we are proposing a new project for 
distributing patients with urgent complaints according to the level of severity of 
their medical complaint. This project depends on a common triage system used 
by the Ambulance Service, the Primary Healthcare system, and the Emergency 
Department to dispose of patients appropriately.

5. The triad of emergency healthcare

In most countries, there are three health services that deal with patients regard-
less of their chief health complaint, age, or gender. Those are the prehospital 
emergency medical services (EMS), commonly managed by one more ambulance 
services, the hospital emergency departments, and the primary healthcare centers 
or clinics (PHC).

Traditionally, patients, who require emergency care seek treatment in an emer-
gency department. They may either directly report there using their own means of 
transportation or may have been brought in by ambulance. Each approach has its 
own advantages and disadvantages depending on how the system operates and what 
resources are available. Ambulance services and hospital EDs around the world are 
often overwhelmed [12, 13] and this is where the primary healthcare system can 
play an important role in sharing the burden as described above where we presented 
the Qatar experience. In turn, this relies on facilities being appropriately resourced 
and the general public being educated to make the correct use of the services avail-
able based on the urgency of their apparent or suspected health related complaint.

We propose that the ideal solution to providing patients with effective access to 
emergency care relies on a collaborative triad composed of a clinically focused ambu-
lance service, a network of primary healthcare centers with a minor illnesses and 
injury unit, and geographically distributed hospital-based emergency departments, 
also based on patient density. Their respective scope could be defined as follows:

1. Ambulance service: Mobile team of well-trained clinicians able to deal with all 
urgent and critical cases in the community setting, supported by appropriate 
medical equipment, therapeutic drugs, and various means of transportation. 
Ambulance resources are centrally managed and crews are dispatched from a call 
center after receiving an emergency call [14]. Upon careful consideration, thor-
ough physical patient assessment, and remote clinical advice from a more senior 
clinician, ambulance crews may determine if a patient requires or not transpor-
tation to hospital or a primary healthcare centre for emergency treatment.

2. Primary healthcare centers: Facilities traditionally focusing on providing 
non-critical patient care, generally dealing with acute and chronic illnesses, 
but also delivering preventive care and patient health education. They usually 
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have limited diagnostic equipment capability (e.g. X-ray, ultrasound) because 
of their holistic approach to patient assessment and care. They cannot admit 
patients, but can refer to other specialties. They are generally staffed by nurses 
and family physicians who may also have additional subspecialties such as 
women’s health and dermatology to cite a few examples.

3. Emergency departments: Hospital department that can be accessed by any 
patient without prior appointment and that is staffed by a multi-professional 
team of clinicians able to deal with all emergency conditions. It reacts faster 
than other specialties in the hospital and provides rapid access to radiology 
and other urgent services such as cardiology and trauma surgery. They can 
 facilitate admission of patients into the relevant department for definitive care.

6.  How to make the primary healthcare centers suitable to manage 
urgent medical cases

The primary healthcare centers are ideally located in residential areas to be 
easily accessible to patients for routine checkups and to receive treatment for minor 
ailments, but others may seek consultations for more urgent medical conditions. To 
offer this service, primary healthcare centers need to meet a number of criteria with 
the way they operate, especially in the domains of:

1. Patient screening: As a starting point, a triage nurse should be able to perform 
some basic assessment to determine if the patient’s condition can be dealt with 
through a normal clinic appointment, as an emergency suitable for the primary 
healthcare center to deal with, or if an emergency transfer by ambulance 
should be arranged to a hospital ED.

2. Space management: There needs to be an area near the entrance of each 
primary healthcare centre set up to receive patients seeking emergency care. 
It should be equipped to deal with a few patients with minor injuries or other 
medical complaint at a time. Ideally, the primary healthcare center could 
also serve as an ambulance service standby location with dedicated parking 
and welfare facilities for the crew, so if an emergency transfer to hospital is 
required, there is a chance for an ambulance to be already available within the 
premises and ready to take a critically ill or injured patient to the nearest ED.

3. Staffing: Staff (doctors, nurses, and ancillary staff) assigned to treat patients 
in such urgent care clinic should be trained to deal with a wide range of com-
plaints. Following the initial screening, duties will be either to immediately 
treat patients and discharging them home, or noticing red flags and transfer-
ring them to ED for more advanced treatment and possible hospitalization. 
Ideally, a qualified emergency physician from the nearby ED should have short 
rotations (maximum of 1 month) in the urgent care clinic of a primary health-
care center so they do not lose their skills in dealing with more critical patients.

4. Administrative issues: There are several administrative requirements for 
primary healthcare centers to be able to deal with urgent cases and help relieve 
the pressure on hospital emergency services. For examples:

a. Agreement with an ambulance service to transfer patients to and from the 
primary healthcare center if and as required.
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b. Agreement with a local hospital to accept critically ill patients referred by a 
primary healthcare center urgent care clinic.

c. Agreement on a common patient triage system across all the three services to 
ensure patients are appropriately managed.

d. Staff duty roaster of primary healthcare centers needs to accommodate 
for extended working hours in order to accept urgent cases as per the local 
population’s needs. The required operational hours could be continuous day 
and night and including weekends, or less depending on needs.

7. Providing access to effective emergency care

“Access” is a multifaceted term. From the patient’s perspective it may start by 
picking up the phone to either call an emergency number, a healthcare advice num-
ber, or a clinic to book a primary care appointment. Each country, state, or commu-
nity operates slightly differently but some of the possible decision pathways from 
call takers in the case of a potential medical emergency are illustrated in Figure 2. 
It may range from the call taker simply providing advice to a patient over the phone 
regarding a minor ailment, to dispatching an ambulance crew, sometimes with a 
rapid response vehicle if a higher level of response is required. Call takers may also 
advise the caller to either call another healthcare assistance number or to call their 
primary healthcare clinic [15]. Call takers may either be clinicians (nurse, physi-
cian…), Emergency Medical Dispatchers (EMDs) with or without clinical training, 
or even clerical staff [16, 17]. Advice they provide and decisions they make are often 
based on a scripted series of questions aimed at getting information from the caller 
to eventually select the most appropriate protocol to follow and potentially dispatch 
an ambulance or determine that no face to face help was needed [18].

Once an ambulance crew reaches the patient and the assessment is performed. 
The paramedics can decide of the most appropriate patient disposition which may be 
one of four possibilities as illustrated in Figure 3. Such practice varies vastly between 
ambulance service providers and from country to country [15, 19]. Many factors 
may impact on the patient transport decisions made by ambulance crews, such as 

Figure 2. 
Proposed call taker decision tree when communicating with a patient or caller.
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operating procedures, patient triage algorithms, healthcare policies, relationships 
with other healthcare entities, staff training, but also the pressure of the call volume 
the ambulance service is experiencing at the time. In some cases the patient may 
be provided with reassurance, treated on scene, and discharged by the ambulance 
crew [10]. The paramedics may advise the patient to seek further medical help if 
needed, but there are potential negative implications such as subsequent emergency 
call, delayed care, or even mortality [20]. Another possibility is that the ambulance 
crew might not be the best suited clinical team to address the patient’s needs so they 
may be offered transportation to their local PHC or advised to report there by their 
own means of transportation so the crew can instead deal with more critical cases. 
Then comes what should be the most common scenario, corresponding to a real 
emergency call, whereby the ambulance crew needs to provide immediate care and 
transport the patient to an ED. There are also highly critical cases which require 
the prehospital intervention of additional clinicians with a wider scope of practice 
before the patient can be safely transported to an ED or other highly specialized 
facility. Some specific triage or scoring system based on physiological, motor, and 
mental status parameters if often used to identify the level of severity of the patient 
condition [21]. For such cases and depending on the country’s prehospital response 
model adopted, the call taker may dispatch a prehospital emergency physician with 
a nurse anesthetist or a critical care paramedic who will help stabilize the patient or 
perform other lifesaving procedures before urgent transportation to a more special-
ized facility such as a high level trauma centre, cardiac centre, or severe burns unit.

PHC services in general can play a big role in reducing the number of ED visits 
[10, 22]. Whether a patient has been referred over the phone to report to a PHC 
Urgent Care Clinic (UCC) by a call taker (Figure 2) or by an ambulance crew advising 
them to self-transport there (Figure 3), or a patient is directly self-reporting there, 
the triage nurse will first assess them. The possible outcomes of a visit to the PHC 
UCC are illustrated in Figure 4. The patient may be immediately treated (depending 
on how busy the UCC is) and discharged. If the case is a more complex, treatment 
may be initiated and the patient will be reassessed after a short period of time (e.g. 
2 hours). Depending on the evolution of the patient’s condition, they may either be 
discharged or an ambulance transfer may be arranged to the nearest ED. If from the 

Figure 3. 
Possible ambulance crew decisions after assessing a patient face to face.
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initial assessment, the patient is determined to have deteriorated from the previous 
interaction with the call taker or ambulance crew, only stabilization measures will be 
performed and arrangements will be made to transfer the patient to ED without delay. 
Lastly, if the patient requires special emergency care (e.g. myocardial infarction), an 
emergency call will be made so they will be transported by ambulance to a specialized 
facility as a high priority case, possibly with a more medically advanced team (e.g. 
accompanied by a critical care paramedic). The presence of an ambulance on standby 
near the PHC is an important element for the rapid transfer of such cases.

Lastly, the case when a patient reports directly to an ED needs to be considered. 
Again some form of triage needs to be implemented to determine if the patient is 
trying to make use of the most appropriate service. There are several triage systems, 

Figure 4. 
Disposition of patients reporting to a primary healthcare center urgent care clinic.

Figure 5. 
Emergency Department triage algorithm incorporating the recommendation for low acuity patients to report to 
a Primary Healthcare Center Urgent Care Clinic.
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for example the Canadian Triage and Acuity Scale (CTAS) and many other validated 
triage systems are commonly used in emergency departments worldwide [23, 24]. 
Most systems result in EDs seeing all patients, even those with a very low acuity level, 
but their non-urgent triage level often results in them experiencing a potentially very 
long wait time before being seen after their initial assessment. This is usually not a 
pleasant experience for patients and will affect their satisfaction level with the overall 
care experience eventually received [25]. Figure 5 proposes an ED triage algorithm 
incorporating a pathway whereby low acuity patients are asked to report to a Primary 
Healthcare Center Urgent Care Clinic or to book a primary care appointment. 
Probably not the desired outcome of a patient’s visit to the ED, this approach would 
be expected to significantly relieve the pressure on EDs and contribute to a better 
use of the ED resources and expertise. Higher acuity patients will however be treated 
more rapidly, according to the severity of their health condition, and reassessed to 
determine if they should be discharged with or without a referral for a follow up out-
patient consultation, or be admitted into hospital for definitive care. In some particu-
lar cases, if the patient walked-in, was wrongly transported to hospital by ambulance, 
or their condition changed, they may need to be urgently transferred to a specialized 
emergency facility (e.g. trauma, cardiac, burns unit) after having been stabilized.

8. Triage systems

The baseline for this process depends on having a triage system accepted by all 
services. Until now there is no single internationally accepted triage system [26] and 
instead many triage systems have been developed and are used in different countries 
all over the world [24]. The most widely used and validated triage systems divide 
patients into 5 acuity levels [27, 28]. Some of the most commonly used systems include:

1. The Canadian Triage and Acuity Scale (CTAS): this is a 5-level acuity system 
used by the nurses in the ED to prioritize patients. Prehospital use has been 
tired in paper cases and found to be applicable. There has been a prospective 
clinical trial which compared the ambulance application of CTAS to the ED 
nurses application. The interrater reliability was moderate. The study conclud-
ed that CTAS can be used reliably in the prehospital setting [29].

2. The Australian triage system: It is also a 5-level triage system that concentrates 
on the maximum time the patient can wait before getting hospital care. It can 
be used by paramedics in prehospital cases for prioritization of patients [30].

3. The Manchester triage system (MTS): It depends on flow charts which the nurse 
choose according to the patient’s complaint. Following those charts helps the 
nurse to determine to which of the five categories the patient belongs to [31].

4. The emergency severity index (ESI): This is an easy to implement 5-level 
triaging system used mainly in the United States. It uses one algorithm for all 
patients to determine the patient’s triage severity level [32].

There are many other triage systems used by emergency departments and pre-
hospital care services, some are validated while others are not [33]. Until now there 
is no single internationally accepted triage system [26]. This is probably because 
not all countries are equally equipped and prepared to implement a common triage 
system and act according to the findings of the triage levels, however they simply 
try to deliver the best possible care to all patients.
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The use of the primary healthcare centers and family physicians in providing 
emergency care has been practiced in several countries, especially in small cities 
and rural areas [10, 34]. The American Association of family physicians published a 
position paper highlights the many benefits of using “family medicine centers” (i.e. 
primary healthcare centers) and family physicians for the delivery of emergency 
and urgent care [35]. They also mention that the provision of emergency care 
“require a cooperative relationship between among a variety of health professional”. 
Some of the benefits include:

1. Delivering urgent care is part of the comprehensive patient care model adopted 
by the family physician.

2. The geographical distribution of primary healthcare centers nearby people 
facilitates their easy and rapid access to their healthcare needs.

3. More than 50% of urgent cases are simple and can be managed efficiently by 
family physicians.

4. PHC are more cost-effective facilities to treat minor emergency cases as it has 
been determined that, in the United Kingdom, treating one patient costs 124 
Great Britain Pounds (GBP) in the ED while it costs only 32 GBP in a primary 
care clinic setting [36].

9. The key pieces to effective emergency service provision

To implement the proposed solution the following needed:

A. Ambulance service and call center: The key factor in this system is the presence of 
a good ambulance service with an optimal distribution of its resources at standby 
locations situated around the state or country (Figure 6) and skilled staff, 
coordinated by EMDs responding to the emergency calls gathering information 
form patients, providing them with advice, and dispatching ambulance crews as 
required (Figure 7) [14, 37]. Whether it is through a emergency or medical advice 
phone number, healthcare call center staff can play a key role in addressing a large 
number of simple medical cases by providing telephone advice and consulta-
tions [17, 38]. When an ambulance is dispatched, upon reaching the patient(s), 
paramedics can assess their health condition using a validated triage system, and 

Figure 6. 
Standalone ambulance standby locations geographically distributed based on call volumes in urban and rural 
areas to reach patients rapidly.
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initiate treatment before deciding of the most appropriate patient disposition 
(Figure 3). We recommend the use of the emergency severity score (ESI) because 
it is easy, fast, and requires little training on the part of the clinicians [28, 32].

B. Primary Healthcare Centers: an urgent care room should be available 24/7 in 
primary healthcare centers to receive minor emergency cases (Figure 8). The 
source of these cases may be walk- in patients or low acuity patients trans-
ported by ambulance. An ambulance standby location should ideally be located 
near the PHC to facilitate the rapid transfer of patients who require a higher 
level of care to the nearest hospital ED or other specialized medical facility.

C. Emergency Department: The ED should be available and have the capacity to 
receive high acuity emergency patients coming by road or air ambulance, but 

Figure 7. 
Emergency medical dispatcher in the Ambulance Service control room.

Figure 8. 
Emergency room in primary healthcare center. It is near an entrance for easy dropping and transfer of patient 
by ambulance.
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also by their own means of transportation (Figure 9). At the point of entry it is 
now common good practice to have a triage area for walk-in patients. The low-
est acuity patients should be advised to visit their local PHC urgent care clinic 
(Figure 5). This will keep space and resources available for the patients with 
more severe conditions and need to be managed in the ED.

D. Support: The successful implementation of such initiativerequires the support 
from higher authorities that can promote the collaboration between the vari-
ous institutions involved. There is also a need for public education to explain 
how emergency services provided by the various institutions should be used 
effectively.

10. Conclusion

The World Health Organization (WHO) made access to emergency care 
services a part of human rights that should be available for everybody regardless 
of gender, nationality, or condition [1]. This proposal is a method to decongest 
the emergency departments and make it easy for people to get emergency care or 
advice in timely manner. This would enable EDs to have a surge capacity in case 
it is needed. There are difficulties in the implementation of such processes due 
to general public behaviours and expectations, and operational changes required 
of PHC, call centers, and clinical staff from a training perpective.. These dif-
ficulties can be managed by political will, staff training, and educating the 
general public.
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Abstract

Emerging diseases such as Ebola hemorrhagic fever, hepatitis B, hepatitis C, 
SARS, and most recently the Covid 19 epidemic have increased the importance of 
hygiene in the world, bringing the need for personal protective equipment (PPE) 
to the forefront. An important part of PPE in healthcare is surgical gowns, which 
are worn by doctors and nurses in the operating room to serve a dual function of 
preventing the transmission of microorganisms and body fluids from surgical staff 
to patients and from patients to staff. This chapter presents the history and impor-
tance of surgical gowns. The factors to be considered in the selection of surgical 
gowns are discussed. The model characteristics and fabric properties of surgical 
gowns currently on the market and the environmental impact of reusable and dis-
posable gowns are outlined. Finally, shortcomings in available gowns are discussed, 
a new knitted surgical gown design is introduced, and recommendations are given 
in the final section. The chapter provides broad coverage of surgical gowns for both 
experienced readers and those new to the field.

Keywords: Surgical gown, reusable, disposable, design analysis, performance 
characteristics, environmental effect

1. Introduction

As a result of the Covid-19 epidemic, the importance given to hygiene has 
increased in the world, thus the necessity of personal protective equipment (PPE) 
has come to the fore. The type of PPE that should be used in the health field varies 
depending on three factors:

• the body part at risk (e.g. face, legs, hands) and type of exposure (e.g. pressure, 
liquids, droplets, aerosols),

• the amount of exposure to blood or body fluid (i.e., large volumes of fluid with 
a few drops)

• possible duration of exposure (i.e. short exposure such as initiation of an 
intravenous route or long exposure such as cardiothoracic surgery) [1].
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An important part of PPE in the field of health; it forms surgical gowns that 
are worn by healthcare professionals to prevent the transfer of blood, body fluids 
and other potentially infectious materials and to help maintain the integrity of the 
sterile field. These gowns are the second most frequently used PPE item after gloves 
in this area [2–4].

Surgical gowns are defined by the United States (USA) Food and Drug 
Administration (FDA) as: “Equipment intended to be worn by operating room staff 
during surgical procedures to protect both the surgical patient and operating room 
staff from the transfer of microorganisms and bodily fluids” [5]. Surgical gowns 
are the most important part of the surgical clothing system that covers a large part 
of the body, and besides protection, they also affect the comfort condition of the 
healthcare personnel and thus the operational success [6].

Surgical gowns have been used by healthcare professionals for more than a 
century. Although these gowns are considered the leading item of protective equip-
ment today, surgical gowns and clothing were not used regularly in the surgical 
profession until the 1800s. At that time, surgeons performed their operations in an 
auditorium or amphitheater-style rooms, in rooms where the operation would be 
performed in the center and where the audience would sit in the surrounding seats. 
Surgeons typically wore street clothes and sometimes wore something similar to a 
butcher’s apron to protect their clothes from stains. In fact, surgeons in those years 
typically performed surgeries with bare hands and non-sterile surgical instruments 
and supplies. In the late 1800s, after Joseph Lister’s pioneering research, the carbolic 
acid solution was used to sterilize surgical instruments, surgical cuts and dressings 
to prevent gangrene and other infections. In 1867 he published numerous articles on 
“Antiseptic Surgery Practice” describing these procedures and also encouraged sur-
geons to wear clean gloves and wash their hands before and after surgery. However; 
surgical gowns and other protective equipment did not see wide use until much 
later. Advances in the knowledge of antisepsis and infection until the 1940s led to 
the use of antiseptic dressings and surgical gowns. In 1952, when William C. Beck 
warned the surgical circles that these gowns lost their bacterial barrier property 
while wet, researches on developing materials in this area increased.

Surgical gowns used from the late 19th century until the 1970s; It is made from 
a loosely woven, readily permeable, reusable fabric known as cotton muslin fabric. 
Three types of fabric were commonly used at that time. All-cotton muslin (140 
thread muslin); it is a soft, absorbent, draped and highly porous, loosely woven 
fabric. Because it is easily permeable, this material does not have any liquid resis-
tance properties. It also tends to wear easily and create lint. It is a blended layered 
(180 thread) polyester and cotton blend fabric that has a permanent print quality 
but otherwise performs similar to muslin. Finally, it is the first reusable fabric with 
a water-repellent chemical coating, a tightly woven cotton or polyester/cotton blend 
fabric (with 175–280 threads). However, with repeated washing cycles, it has been 
shown that resistance to liquid penetration is reduced in this fabric [7].

While initially worn surgical garments were white to emphasize cleanliness; the 
combination of bright lights, white rooms, and white clothing caused eye strain on 
surgeons and staff. For this reason, the use of white surgical gowns and other clothing 
used in the early days has been abandoned and hospitals have started to use various 
shades of green and blue surgical clothing. As surgical procedures progressed during 
the twentieth century, surgical garments saw more use and improvement, but the big-
gest increase in surgical garment use did not occur until the 1980s. The Occupational 
Safety and Health Administration (OSHA) [8] introduced a rule in 1991 to minimize 
the risk of healthcare workers acquiring blood-borne pathogens. This rule required 
employers to provide appropriate personal protective equipment (PPE) to healthcare 
workers. It is stated that the AIDS epidemic has a lot to do with this [9].
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2. Performance features required in surgical gowns

Surgical gowns are worn by doctors and nurses in the operating room to fulfill 
a dual function of preventing the transfer of microorganisms and body fluids from 
the surgical staff to the patient as well as from patient to staff [10]. These gowns, 
which are used to protect the surgical team, must have some protective properties. 
Most of the performance requirements for surgical gowns are clearly stated in the 
standards. Performance characteristics required from these aprons can be listed as 
follows:

• It must be resistant to the penetration of blood and other body fluids as 
required by its intended use (gown materials should contain protective barriers 
to minimize the passage of microorganisms, particles and fluids),

• It should be designed considering liquid repellency, liquid impermeability, air 
permeability and similar properties,

• It must be resistant to tears, punctures and abrasions,

• It must have an acceptable level of quality (i.e. no holes, tears, etc. in the 
garment),

• It must be made of materials suitable for the sterilization method/methods 
(e.g. radiation, steam and ethylene oxide),

• It must be resistant to fire (i.e. gowns chosen for use must be consistent with 
accepted flammability standards that will provide the safest environment for 
patients and healthcare professionals),

• It should contribute to maintaining the user’s desired body temperature, that 
is, have the ability to maintain an isothermal environment for the user,

• It should not generate dust and fly or allow them to pass through,

• It should fit tightly but does not restrict movement.

• In general, it should be free from toxic ingredients and allergens,

• It should be soft and flexible, light, which does not cause discomfort 
during use,

• It must be large enough to allow full closure at the back,

• It should be of sufficient arm length to prevent exposure of the sleeve outside 
of the sterile glove,

• It should have an appropriate cost–benefit ratio, that is, it should not be a 
priority in the cost selection process,

• It should also meet some ergonomic requirements. It should be comfortable 
and functional, have sufficient freedom of movement and adapts to changes in 
heat and sweat when necessary,
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• Surgical gowns should be ankle-long, the design of the collars and straps 
should not disturb the person wearing the garment and should not restrict the 
person’s movements,

• It should provide high wearing comfort, should not lose its protection perfor-
mance as a result of repeated washing and sterilization processes,

• As hospitals only stock in limited quantities, they should be designed to fit a 
variety of body shapes and sizes with a limited size range,

• It should help to protect the sterile area required in the operating room,

• It should be easy to donning and doffing without contamination,

• Whether single or reusable, the garment must be durable enough to maintain 
its intended useful life,

• The integrity of the garment must be preserved [9, 11–16].

Each of these characteristics can be measured in one or more “standardized” 
tests. These standardized tests have been developed by various organizations such as 
the American Society for Testing and Materials (ASTM; e.g. ASTM F-1670, ASTM 
F-1671), the American Textile Colorists and Chemists Association, the Health 
Industry Manufacturers Association, and the National Fire Prevention Association.

For the structural requirements of surgical gowns, structural analysis is per-
formed first to evaluate the design features of existing products and to characterize 
the market. Comfort issues with product design are particularly alarming, as com-
fort is a critical product requirement for surgical gowns. While comfort is somewhat 
dependent on the permeability and flexibility of the fabric, it has a design effect. 
Researches done; emphasizes the sustainability of reusable gowns as they are more 
cost-effective throughout their life cycle in terms of production costs, waste and 
carbon footprints [17–19].

3. Design analysis of surgical gowns

Today, different gowns are designed to handle different surgeries. Figure 1 
shows the front and the back of a simple disposable surgical gown. The model and 
cost of aprons vary depending on the amount of protection provided.

The successful production of functional apparel products is a matter of a 
disciplined, structured approach to design and development. An effective, inte-
grated approach proceeds through researching the design problem, defining design 
requirements and critical analysis of those requirements before arriving at a design 
solution [14].

Plumlee and Pittman [14] carried out a design analysis of 13 disposable and 
2 reusable surgical gowns. They devised an analysis strategy to evaluate whether 
surgical gowns were of appropriate size. With this analysis, the model features of 
the surgical garments were examined and measurement analyzes were made. Kilic 
et al. conducted a study to determine the model characteristics of functional surgi-
cal suits to be worn in the surgical setting. For this purpose, samples were taken 
from surgical clothes used in hospitals in Izmir and design analysis was applied to 
these clothes. As a result of this analysis, suggestions were made about the model 
features and dimensions of surgical suits [20].
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The model characteristics (size-sleeve length, closure properties, etc.) and 
fabric properties of surgical gowns worn in surgical settings vary according to the 
characteristics specified in the technical specifications of the Ministry of Health. 
Figure 2 includes various surgical gowns.

3.1 Sleeves and cuffs

In general, there are two different kinds of sleeves in the gowns sold in the 
market at present: Raglan sleeves and set-in sleeves. A raglan sleeve, which can be 
identified by the diagonal seam line from the neckline to the armpit, is the most 
common type of sleeve used in surgical gowns [21]. Another type of sleeve con-
struction found in many garments is commonly referred to as a set-in sleeve. The 
set-in sleeve is more difficult to construct and offers less freedom of movement 

Figure 2. 
Various surgical gowns.

Figure 1. 
Front and back of a surgical gown.
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for the wearer. The set-in sleeve is tight and results in high garment pressure in 
the armpit.

Since surgical gowns are worn over the scrubs, it is extremely important that 
they provide freedom of movement. The necessary comfort and freedom of move-
ment are achieved by raglan sleeves as they create a large area in the armpit and 
provide more fit for the shoulder and arm [21–23]. In addition, raglan sleeves make 
donning and doffing easier compared to set-in sleeves because the deep armholes of 
raglan sleeves make it easier to reach into the sleeves when donning [21].

The sleeve edges were trimmed with a wrist cuff. Generally, three different 
types of cuffs are used, elastic cuffs around the wrist (disposable), knit cuffs made 
of cotton or cotton-polyester blend (disposable and reusable), and thumb loops 
(disposable and reusable) [3]. Figure 3 contains different cuff designs.

According to the ANSI/AAMI PB70 classification, cuffs are not considered a 
critical area, so the material used on the cuff does not necessarily have barrier pro-
tection. In order to eliminate the strike-through through the cuffs, surgical gloves 
are worn pulled up over the cuffs so that the cuffs must fit snugly. One of the latest 
solutions to keep the gown wrist in place are thumb loops [3, 14].

3.2 Neck closures

The necklines of the gowns are closed in various ways: Tie, snaps, and hook and 
loop neck closures, all of which provide some adjustability for fit. The different 
types of closures are shown in Figure 4.

The most commonly used method is the tie back closure. The back contains a 
tie band at the neckline edge and another inside the neckline near the shoulder. 
The corresponding ties are located outside the left back piece, near the shoulder 
or at the edge [14]. The reusable surgical gowns made of slippery materials tend to 
slide down when worn. The back tie(s) can sometimes become loose, which would 
cause the surgical gown to slide down slightly and make the medical staff feel 

Figure 3. 
Different cuff designs.

Figure 4. 
Different closure types.
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uncomfortable [24]. For this reason, Chang et al. [24] proposed a new combined tie 
fastening method for the reusable surgical gowns with two tie straps to prevent the 
tendency of the surgical gowns to loosen and slide down.

Snap fasteners provide closure of the gown neckline. The right back includes two 
male snap components, while the female components are located near the neckline 
of the left back. The snap components are spaced 1–1.5 inches apart to provide four 
adjustment options and flexibility in fit. Closer spacing of the snaps allows for more 
precise adjustment of the neckline area [14].

Some gowns with hook and loop neck closures are made for easy adjustability. 
This type of neck closure allows for easy adjustment of the neckline to fit a variety 
of sizes. The look components of the tape are located at the neckline of the left back. 
The corresponding hook component is located on the right back piece. Hook and 
loop closures offer great ease, flexibility, and accuracy in neckline fit, but often 
cause discomfort to surgical staff as hair is easily caught in the closure [3, 14].

It has been observed that reusable surgical gowns are subjected to heavy wash-
ing and sterilization steps after each use and various difficulties are encountered 
in models with hook and loop and snap fasteners. Due to the rough surface of 
the hook and loop fastener, it is difficult to clean its surface, it can be deformed 
quickly, and its outer surface can cause linting. In addition, the hook and loop can 
get caught in the garment during the washing process, which can cause damage. On 
the other hand, snaps can damage both the garment and the machine during wash 
and sterilization cycles. If the snap is damaged, it is unlikely that it can be repaired. 
There is also the possibility that the snap will not provide the desired degree of 
closure. So there is a risk that the gown will be tight/loose for the user. Since the tie 
is made from the fabric structure of the gown or a more durable fabric, there are no 
problems during washing and sterilization. It also ensures a complete closure for 
people of different sizes and avoids the problem of loose/tight fit.

3.3 Sizing/fit

Sizing/fit is also one of the features that is critical to surgeon protection and 
comfort. Gowns must allow the surgeon adequate freedom of movement, fit a 
variety of body shapes and sizes, and be easy to put on and take off without con-
taminating the worker or the workplace. Poorly fitting gowns can cause blood to 
easily get on the skin or other clothing [3].

Nowadays, surgical gowns are made with different size options (medium, large, 
extra-large, etc.) in addition to the universal fit (one size fits all). One-size-fits-all 
gowns are designed to fit a range of people with different sizes. However, they are 
usually not efficient for surgeons and are too large. The CDC recommends that 
multiple gown types and sizes be available in a healthcare facility to ensure adequate 
coverage for staff.

3.4 Stitches-seam

The characteristics of the seams of surgical gowns determine the overall per-
formance of the product as a barrier to the spread of microorganisms. The seam 
provides a barrier against particulate, liquid, and gas/vapor, as well as potential 
chemical resistance and a biological barrier [22].

Traditional sewing with needles and threads is the most widely used method to 
join textiles together. Most of the reusable gowns are partially joined using tradi-
tional stitches and seams, usually a 401 double-thread chain stitch with a simple 
superimposed seam. Exceptions to this generalization include a reusable gown 
assembled with a lapped seam structure and two parallel rows of 401 stitches [14]. 
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A low stitch density is used to minimize puncturing of the fabric and needle holes to 
avoid loss of barrier effect. Traditional sewing is not preferable in the manufacture 
of reinforced surgical gowns or some critical zones, such as sleeve seams, as needles 
can leave holes and cause seam leakage, leading to loss of barrier effect of the 
gowns [22, 25].

Eryuruk et al. [26] found that in traditionally sewn garments with membrane 
reinforcement, water can penetrate through the seams due to the needle holes in the 
fabric, which poses a risk to medical personnel in real-life use of the garment. To 
prevent this, the seams need to be sealed or a new joining technique based on weld-
ing such as ultrasonic welding can be used to create a fully sealed seam. Ultrasonic 
sewing is even more preferred than other conventional sewing methods in the 
manufacture of nonwoven based products. By using ultrasonic welding, seams with 
high waterproof properties can be obtained [25, 27, 28].

Mistik et al. compared the tensile properties of ultrasonic, lock and chain sewing 
methods. In their study, woven fabric was used, and the result of their study shows 
that the tensile properties of ultrasonic sewing were lower than traditional sew-
ing methods [27]. Eryuruk et al. [29] compared bond strength and permeability 
properties of ultrasonically welded nonwoven fabrics with traditional sewing 
techniques. They found that ultrasonic welding technique is a suitable method 
for joining layers in the manufacture of surgical gowns, with acceptable bonding 
strength. Moreover, no water penetration was observed in the ultrasonically welded 
joints of the membrane-reinforced fabrics [26].

As a result, it can be said that while traditional sewing methods are pre-
ferred for reusable gowns, ultrasonic welding gives better results for disposable 
gowns. Although the seam strength values obtained in traditional sewing are 
high, the ultrasonic welded seams show higher performance in terms of liquid 
impermeability.

4. Fabrics used in surgical gowns

The surgical gowns on the market are made of different fabrics and a variety of 
fibers to reduce microbial contamination of the incision and protect the surgical 
staff from infection. These gowns are classified as “disposable/single-use” or “reus-
able/multi-use/multiple”. These two basic types of each product have advantages 
and disadvantages in terms of protection, maintenance, comfort, cost and environ-
mental impact. Within each of these categories, there are significant differences in 
design and performance characteristics [3, 30–32].

Reusable gowns, typically made of 100% cotton, 100% polyester, or polyester/
cotton blends, are tightly woven plain weave fabrics; after each use, they are 
laundered, sterilized, and packaged for reuse. They can generally be used for 50 or 
more washing and sterilization cycles. Reusable gowns meet several requirements, 
such as comfort, drapability, good tensile strength, steam permeability, and steam 
sterilizability. While reusable surgical gowns are desirable for their comfort, their 
protectiveness is a critical factor. The pore size is large enough to allow fluid or 
viruses to pass through, thus providing no barrier effect until or unless a specific 
measure is taken [3, 30, 33–36].

Disposable surgical gowns and drapes are usually made from nonwovens alone 
or in combination with materials that provide greater protection against fluid 
penetration (e.g., plastic films). Nonwoven fabrics are made from various forms 
of natural fibers (wood pulp, cotton) and synthetic fibers (polyester, polyolefin) 
that can be adjusted to desired properties through specific fiber types, bonding 
processes, and fabric finishing. There are a variety of nonwoven fabrics of all types, 
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including hydroentangled, bonded, stitched, and laminated nonwovens, which vary 
in quality depending on the manufacturer’s intended use. The three most commonly 
used nonwovens for surgical gowns and drapes are: Spunlace, a hydroentangled 
material often composed of wood pulp and polyester fibers; Spunbond/Meltblown/
Spunbond, a fabric composed of three layers thermally or adhesively bonded 
together; and Wet-laid, a nonwoven fabric composed of wood pulp or a blend of 
polyester and wood pulp fibers [1, 30, 37].

Additional materials in the form of coatings, reinforcements, laminates or 
plastic films are often added to reusable and disposable products to improve their 
performance in terms of barrier resistance, absorbency and slip resistance. For 
some surgical gowns and drapes, the barrier properties of one layer of a material 
may not be sufficient for the application; in these cases, additional materials are 
often added in the form of additional layers of material, coatings, reinforcements, 
or laminates. Rutala and Weber [1] provide the following categorization of rein-
forcement approaches: reinforced fabric (second fabric layer to reinforce base 
materials); impermeable fabric with liquid repellent finish; layered fabric with a 
highly resistant membrane between two layers; and fabric reinforced with liquid-
proof protection membrane. These approaches improve the protective performance 
of gown materials, but whether they address the thermal comfort of wearers is 
questionable. Membranes and coatings tend to compromise wearer comfort [1].

These two basic types of products each have advantages and disadvantages. 
Criteria for the selection of gowns and drapes include protection of medical per-
sonnel and patients from surgical site infections or nosocomial infections, barrier 
efficacy, clothing comfort, cost effectiveness, and environmental life cycle analysis. 
Moreover, the appropriate gown should be selected according to the duration of 
surgery and surgical status [1, 7, 18, 34].

The reusable gowns are mostly preferred by the clinicians due to their comfort, 
color etc. Disposable gowns are generally perceived by them as “paper-like” gowns 
and they do not want to wear them. Reusable gowns are also preferable in terms of 
tear resistance and liquid absorption. Independent studies have found that the use 
of disposable gowns can be 4–10 times more expensive than reusable materials on 
a per benefit cost basis. The potential problems with reusable surgical items can be 
listed as: perception of lower barrier protection, actual loss of barrier properties due 
to wear, abrasion and degradation of the fabric during laundering and sterilization, 
uneven consistency of the product when reprocessed multiple times [34, 38, 39].

The disposable gowns are used only once so there is no concern of damage to the 
barrier due to reprocessing and the product quality is very uniform. These gowns 
offer the advantage that hospitals can quickly dispose of the contaminated textiles, 
they reduce the cost of laundering, and they can be donned and doffed quickly in a 
place like the emergency room. In addition, nonwoven fabrics can prevent almost 
all possible strike-through of blood and body fluids. While disposable textiles are 
often perceived as having protective advantages over reusable textiles, there are 
some problems that arise with disposable textiles. For one, they tend to tear and 
break. Also, due to their barrier properties to liquids, the textiles are not perme-
able to air and moisture, making them uncomfortable to wear, especially during 
prolonged surgeries. Disposable gowns and drapes often receive negative feedback 
from surgeons and OR technicians due to thermal comfort and size issues. Finally, 
inexpensive disposables also tend to shed more particles than reusable ones, which 
in turn increases cleaning and maintenance costs [34, 38–40].

So, in conclusion, the gown type should be selected according to the different 
expectations of the users, the different operating environment conditions and the 
duration of operation. In the study where Behera and Arora made a general assess-
ment, they stated that high density reusable synthetic fibers which are beneficial in 
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terms of comfort and have adequate barrier performance should be preferred for 
high-risk surgical procedures with bleeding and disposable gowns with low barrier 
performance and lower comfort performance should be used for less risky procedures.

5. Environmental effects of reusable and disposable surgical gowns

The environmental impact of surgical gowns has had an increasing influence on 
the decision-making process in recent years. As environmental issues have become 
increasingly important, the environmental impacts of surgical gowns are discussed 
in this section.

Climate change and other environmental threats have become more prominent 
in recent years. As a result, environmental sustainability has gained much impor-
tance in many sectors. As one of the most polluting industries in the world, sus-
tainability issues have received much attention in the textile and apparel industry. 
Textile and apparel products impact the environment at every point of the product 
life cycle, from fiber extraction to disposal (which is referred to as cradle to grave) 
and threaten our planet and its resources through the consumption of energy, 
chemicals, and water [41–44]. The textile industry causes significant environmental 
impacts throughout the life cycle of textile products.

Environmental sustainability, which considers the trade-off between economic 
productivity and environmental impact, should be an important perspective in 
business decisions. It refers to the ability of something to continue to exist without 
disturbing the ecological balance of the earth. Environmental sustainability in 
business refers to longevity, but in terms of what natural resources the production 
process relies on, how the resources are used and replenished, the overall impact 
of the final product on the environment, and where the product ends up after it is 
disposed of. Many tools and indicators have been developed to assess and bench-
mark the environmental impact of different systems. Life cycle assessment (LCA) 
is an environmental management tool that is increasingly used to understand and 
compare how a product or service is provided “from cradle to grave”. The technique 
quantifies the environmental impact of a product, service or commodity at each 
stage of the Life Cycle, from raw material sourcing through manufacturing, distri-
bution, use, potential reuse/recycling and then final disposal [29, 43, 45–47].

Furthermore, each operation or process unit within a stage is included. For each 
process within a stage, inputs (raw materials, resources, and energy) and outputs 
(emissions to air, water, and solid waste) are calculated. These inputs and outputs 
are then aggregated across the Life Cycle [47].

From a material life cycle perspective, reusable textiles have the advantage of 
a longer life span, they can withstand more than 50 commercial laundering cycles 
and therefore offer an additional saving to the user and the environment. In the case 
of reusable gowns, the final products are biodegradable when cotton or biodegrad-
able polyester fibers such as polylactic acid (PLA) are the main components. The 
reusable textiles are used more frequently and therefore offer significant environ-
mental advantages over disposable materials in terms of waste. However, these 
processes require more labor and facilities for washing and sterilizing and may 
contribute to water pollution. They also generate more volatile organic compounds 
as air emissions [1, 35, 39].

On the other hand, disposable products consume more raw materials and energy 
and generate more solid waste than reusable products. Moreover, disposable materi-
als release more toxic compounds such as dioxins and mercury into the environ-
ment during the disposal process. In addition, disposable gowns require a larger 
inventory. Most of the air emissions (nitrogen oxides, sulfur oxides, and particulate 



199

A New Approach to Surgical Gowns
DOI: http://dx.doi.org/10.5772/intechopen.98563

matter) from the manufacturing and transportation of both types of products 
result from energy production; therefore, the disposable products generate more 
energy-related air emissions. These types of air emissions are associated with air 
pollution that leads to acid rain [1, 35, 39].

Both disposable and reusable gowns have an impact on the environment that has 
been evaluated by researchers. Vozzola et al. analyzed all activities from the extrac-
tion of fossil materials from the earth to the end-of-life disposal of reusable and 
disposable surgical gowns. The results of the study showed that choosing reusable 
gowns instead of disposable gowns reduced the energy consumption of natural 
resources (64%), greenhouse gas emissions (66%), blue water consumption (83%) 
and solid waste generation (84%). In addition, the reusable surgical gown system 
was found to consume approximately 83% less water (blue water) than the dispos-
able surgical gown system. This result differs from some published information 
indicating that reusable garments are more water intensive [48].

Comparative life cycle studies by McDowell, Carre, Van den Berghe and Zimmer, 
and Overcash compared the manufacturing, sterilization, and transportation of 
reusable and disposable surgical gowns. All of these studies found that reusable 
textile systems had a significantly better environmental profile than disposable 
systems. Reusable gowns were found to produce lower environmental impacts in 
terms of global warming, photochemical oxidation, eutrophication, carcinogens, 
land use, water consumption, solid waste and fossil fuels. In general, disposable 
gowns had higher impacts in most categories because of the environmental impacts 
associated with gown production for each gown use. In a study also found that when 
these disposable products were replaced with reusable products, there was an aver-
age 64.5% reduction in surgical waste generated [40].

The European Textile Services Association (ETSA) reviewed the environmental 
impact of reusable and disposable surgical gowns in a LCA study considering a 
number of environmental impact categories. In the overall comparison, reusable 
products were found to have a lower negative environmental impact [49].

Another study conducted by American Reusable Textile Association (ARTA) 
and International Association for Healthcare Textile Management (IAHTM) found 
that reusable surgical gowns were significantly better for the environment than 
disposable gowns in areas such as energy consumption, water use, greenhouse gas 
emissions, and waste management. The study found that choosing reusable isola-
tion gowns instead of disposable alternatives reduces the environmental footprint 
by; 28% lower energy consumption of natural resources, 30% lower greenhouse gas 
emissions (measured as CO2 emissions), 41% lower total water consumption (blue 
water), 93–99% lower waste generation in the healthcare facility [50, 51].

In summary, both disposable and reusable gowns and drapes have an impact on 
the environment. However, the existing literature on comparative studies for surgi-
cal gowns and drapes generally concludes that reusable textiles result in a lower 
environmental impact than disposable textiles. Comparing the two systems above, 
reusable gowns have advantages over disposable gowns in terms of natural resource 
consumption, waste generation, emissions and sustainability.

6.  Shortcomings in available gowns, the design of knitted surgical  
gowns and recommendations

Garments used in the surgical environment are available in the market as 
single-use and multi-use. As mentioned before, reusable surgical garments are more 
preferable in terms of tensile strength, liquid absorption and bacterial protection 
performance. At the same time, they provide more comfort to the user because they 
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are breathable. However, although the procurement processes of single and reusable 
products are simultaneous, the reusability of reusable products makes these prod-
ucts more advantageous due to the increasing needs in the field of health in today’s 
conditions.

Sun Tekstil San. ve Tic. A.S. and Ekoten Tekstil San. ve Tic. A.S. in the study 
carried out by the companies within the scope of cooperation; the development of 
knitted fabric structures with different constructions produced from functional 
fiber structures, which will replace the woven fabrics used in the production of 
reusable surgical gowns according to the state of the art, that provide high wearing 
comfort in accordance with different types of surgical operations, do not lose their 
protection performance as a result of repeated washing and sterilization processes, 
and this reusable surgical gowns have been produced using functional fabric struc-
tures. Surgical garments have been developed by using knitted fabric structures in 
order to increase wearing comfort, breathability and comfort features. Thanks to 
the knitted fabric of the fabric used in clothing, it has an advantage over woven fab-
rics in terms of lightness and flexibility. The use of knitted fabric structures in the 
production of surgical clothing and the use of knitted fabric structures developed in 
different constructions from functional fibers in different parts of the garment have 
created the innovative aspect of the study.

With this study, knitted fabrics of different constructions were developed by 
using different fiber structures, thus the production of surgical garments with 
improved protection and comfort properties was achieved. In the production of 
fabrics; cotton, polyester, cotton-polyester, cotton-polyester-carbon fiber blends 
and nilite, coolmax, tencel, etc. fibers are used to increase the comfort feature. 
Antistatic thread is used to prevent static electricity of the fabrics. With these 
yarn raw materials, fabrics with a single jersey knit structure were obtained and 
the characteristics of these fabric structures regarding performance and comfort 
were compared with each other. As a result of the tests, it has been observed that 
100% cotton fabric gives worse results than other fabrics in relation to moisture 
transmission, thermal resistance and size stability in washing. The rubbing fastness 
and pilling values of the tencel/cotton blend fabric are very low in terms of usage. 
When the results were examined, it was seen that 100% Coolmax and 100% Nilit 
fabrics are advantageous in terms of comfort properties such as moisture transmis-
sion and thermal resistance. In addition, the results of moisture transmission, 
bursting strength and size stability in washing of 100% polyester and 99% -1% 
polyester-carbon fabrics were better than other fabrics. It is seen that it has the best 
results after 100% Coolmax and 100% Nilit fabrics in terms of thermal resistance. 
Although the test results of the micro-polyester fabric seem good, due to its fast 
moisture absorbing structure, its moisture transmission properties are quite low. 
Dimension change properties of 65–34–1% polyester-cotton-carbon blended fabric 
in washing gave worse results than Nilit, Coolmax, polyester and polyester-carbon 
fabrics. Comfort features are very important in surgical garments. In the literature, 
the expected value for comfort from fabrics in terms of moisture management per-
formance properties is above 0.4. For this reason, it has been observed that 100% 
Coolmax, 100% Nilit, 100% Polyester and 99–1% polyester-carbon fabrics provide 
these values, while other fabrics are poor in terms of moisture management in terms 
of comfort. For this reason, fabric structures with these 4 different raw materials 
have been selected for lamination.

Multiple film structures (PTFE, microporous PU film, hydrophilic PU film and 
ether-based polyester film) were used to use the surgical gowns obtained with the 
study for multiple purposes. The advantages provided by each film structure in terms 
of its technical properties also vary. In order to make the barrier properties of the 
film structures more effective, dot lamination studies were carried out with reactive 
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polyurethane adhesive as 2-layer (Fabric + Film) and 3-layer (Fabric + Film + Fabric) 
together with the fabric structures of the films. Due to the insufficient test and 
sterilization resistance of the 2-layer structures, the lamination studies of the 3-layer 
structures were continued. However, different performance criteria were met with 
the different film structures used in the studies. Adhesives with high resistance to 
sterilization were preferred in studies on film structures with different performance 
properties.

After lamination processes, antibacterial finishing process to give antibacterial 
properties to the fabrics, water repellent finishing that is resistant to washing at 
high temperatures to give water repellency and membrane coating to increase the 
protection feature.

In order to determine the physical-mechanical, protection and comfort proper-
ties of the fabrics produced; thickness, liquid repellency, liquid impermeability, 
bursting strength, linting, porosity and microorganism permeability were inves-
tigated. At the same time, bending strength, air permeability, thermal resistance 
and water vapor resistance tests were applied to determine the clothing comfort 
properties of the fabrics. The sterilization strength of the products obtained was 
also examined. These tests to be applied to fabric structures also shed light on the 
tests applied in EN 13795 and PB70 standards, which are a requirement for surgi-
cal gowns.

Along with these; the designs of the existing surgical gowns were examined, and 
in line with the interviews with surgeons, new designs were created for different 
types of operations (intense fluid, low fluid, etc.), that can be easily put on and 
taken off and provide body movement comfort.

It has been observed that the 3-layer laminated fabric structure obtained with 
the knitted fabric design and film lamination within the scope of the study has ful-
filled both the comfort and protection parameters with the test studies. In the light 
of this information, it was decided to use a film laminated knitted fabric structure 
in the entire surgical gown. In this way, the protection and barrier feature of the 
user is not only specific to the body and arms of the user, but a protection that cov-
ers the whole body will be provided. The fact that the fabric structure is extremely 
light in weight will not create a weight on the user in terms of comfort.

Surgical garments developed; It will be used as personal protection equipment 
to minimize the transmission of viruses to patients and the exposure of healthcare 
personnel to pathogens, especially blood-borne pathogens. Within this scope, 
there is no product in which knitted fabric structures are used in the production of 
surgical garments in the international market. In this respect and according to the 
advantages it provides compared to reusable woven fabrics, surgical garments have 
been obtained from knitted fabric that stands out in the market.
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Chapter 13

Occupational Health and Safety in 
Operating Rooms
Hülya Gül

Abstract

Nurses are one of the most endeavored members of healthcare services. 
Operating rooms, on the other hand, require special caution and contain various 
hazards for healthcare professionals. Operating rooms contain various risk factors 
related to applications, infrastructure and humans. It is one of the areas that need 
nursing care the most since patients are dependent on their nurses to meet their 
personal needs. Nurses are exposed to various risk and health problems in operating 
rooms. Healthcare service provided by nurses working in a healthy environment 
directly affects the health and quality of life of those who receive the service. In 
order to prevent these problems, intensive up-to-date educations on occupational 
risks and employee safety should be provided for the nurses working in operat-
ing rooms. In addition to the general occupational hygiene measures, different 
precautions should be taken for the operating rooms. Working in a healthy and safe 
environment is a human right that every individual must have. Managers of the 
medical institutions should be attentive to follow the laws and sanctions on occupa-
tional health and safety, institutions should be inspected frequently and monitored 
carefully. In this section, this subject will be studied in line with actual data and 
resources.

Keywords: Nurses, hospitals, operating room, occupational health,  
occupational safety

1. Introduction

It is a legal requirement that employers must provide a safe and healthy working 
environment their employees. In terms of public health, it is important to control 
occupational and environmental factors in all workplaces [1]. Health sector is one 
of the dangerous lines of work in which occupational health and safety (OHS) are 
becoming increasingly important. Healthcare professionals are faced with many 
occupational risks while performing their duties. There are also many risk factors 
for those who work in operating rooms. These include inconvenient physical envi-
ronment, heavy physical work, working in shifts and working in non-ergonomic 
positions [2–5]. Employee health is also threatened by stress, mobbing, violence, 
malnutrition etc. For example, being in close contact with the patient in the operat-
ing room increases the risk of infection. Nurses who are likely to come into contact 
with blood and bodily fluids of the patients during their daily activities at the 
hospital are in the high risk group for blood-borne diseases. Thus, researches indi-
cate that nurses are mostly faced with biological and psychological risk factors [6]. 
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Operating room employees may experience occupational accidents due to sharp 
object injuries, contamination with blood and bodily fluids, heavy lifting, falling, 
hitting, tripping, slipping, being injured etc. [7, 8]. Moreover, traffic accidents dur-
ing commute and all kinds of accidents that happen at work such as musculoskeletal 
system wounds, violence, allergic reactions, burnt, poisoning, fire, explosion and 
electric shock can also be listed among these [9].

However, the duties of healthcare professionals are mostly considered as provid-
ing service to patients who need healthcare. Therefore, it is mostly neglected that 
healthcare professionals can have occupational problems. In this respect, institu-
tions that provide healthcare service are generally organized to achieve patient 
care, treatment and satisfaction instead of prioritizing the health and safety needs 
of healthcare personnel. Work environment, occupational health and safety of the 
healthcare professionals, who provide service for patients, are mostly overlooked.

The risks of the operating rooms may cause a decrease in productivity, economic 
loss of the institution, increase in occupational accidents, and putting the people 
who receive care from healthcare professionals directly at risk. Therefore, hospitals 
need to be suitable for health and safety measures, environmental precautions 
should be taken, risk factors should be eliminated or controlled and personal 
protective equipment should be paid attention to by performing risk assessment 
and management.

2. Occupational and environmental risk factors

2.1 Physical risk factors

Physical factors take an important place in healthcare institutions. Primary 
physical factors affecting work in operating rooms can be listed as temperature, 
noise, lighting, humidity, air-conditioning, air pollutants, ionizing radiation, 
 non-ergonomic work conditions etc. [10].

Work environment should be adequately lighted in order for the healthcare 
personnel to do their jobs properly and comfortably. Especially in working areas 
critical for human health such as operating rooms, inadequate lighting negatively 
affects the personnel’s vision and excessive lighting can cause personnel to get 
exhausted. Researches show that light and electromagnetic fields affect the function 
of pineal gland. In the long term, this may lead to problems in reproductive func-
tions, depression and especially breast cancer in women. Exposure to light at night 
or electromagnetic fields decreases the melatonin production of pineal gland which 
increases the production of estrogen from the ovaries and may cause malignant 
transformation in breast epithelial cells. Therefore, lighting in healthcare institu-
tions is important especially for those who work in shifts, have night shifts and 
work at intensive care units.

Operating rooms are desired to be quiet environments. Sound level should not 
exceed 35–40 decibels in the units where patients are lying. However, it can be 
noisy during patient visit hours, crowded polyclinic hours and some operations. It 
is observed that sound level in the operating rooms reaches maximum especially 
during the preparation to the operation and using the surgical tools during the 
operation [11]. A study by Juang et al. states that physiological states of the nurses 
working at intensive care units for over five years are severely affected [12]. It is 
also stated that these nurses, especially the ones working in different shifts, are 
extremely sensitive to noise and cannot tolerate it. Varicose vein, the main risk 
factor of which is to stand still, is seen very often especially in nurses working in 
operating rooms.
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Sharp object injuries, which are generally preventable risk factors for nurses, 
are mainly caused by tools that disrupt skin integrity. Inadequate number of nurses 
in operating rooms, shifts, high work circulation, and long working hours also 
increase the risk of sharp object injuries. Because more risky surgical tools are used 
in these units besides the tools used by other healthcare personnel. Operating rooms 
have a risk of fire due to factors such as use of lasers and oxygen. Heating flammable 
preparation materials pose a serious risk for fire. These agents can easily catch fire 
with increased temperature. If a flammable preparation material is being used, 
additional precautions should be taken to avoid surgical fires and burns in patients. 
Operating room staff should have sufficient knowledge on laser and oxygen use, 
factors causing fire and how to use fire extinguishers.

Surgical site infections are one of the most difficult postoperative complications 
which threaten millions of lives every year. Current evidence presents a positive 
relationship between the infection rate and the concentration of the bacteria-
carrying particles in air [13]. Ventilation of the operating room is important to 
decrease the concentration of bacterial pollutants in air and control the risk of 
infection. Advanced air conditioning systems are needed to minimize the risk of 
infection and keep the concentration of microorganisms at the minimum values 
specified by standards. To that end, ventilation systems of operating rooms should 
be designed and organized in a way to prevent occupational and healthcare institu-
tion originated infections by considering the biological and physical characteristics 
of the microorganisms.

Air conditioning installation should be performed in frequent intervals deter-
mined by laws and elaborately controlled in order to minimize the microorganisms, 
dust, narcotic gases and bad odors in the hospital, as well as providing comfort 
conditions in the operating rooms. Inadequate or improper ventilation may cause 
health problems and employees to breathe more air pollutants.

2.2 Chemical risk factors

Various chemical substances are used in operating rooms to provide healthcare 
service. These substances are especially used to take hygienic precautions as well 
as diagnosis and treatment. Healthcare professionals can get exposed to the chemi-
cal substances in various ways such as respiratory system, gastrointestinal tract, 
absorption (skin, eyes) and pinpricks. These chemical substances have acute or 
chronic effects on healthcare personnel [14, 15]. Effects of chemical substances on 
healthcare personnel may vary according to duration of contact, way of contact, 
physical and chemical characteristics of the substance. The effectiveness of the 
substance can especially vary by the presence of different chemical substances in 
the work environment, genetic and personal characteristics of the employee and 
addictions such as alcohol and smoking.

Disinfectants, anesthetic agents, cytotoxic agents, drugs, some heavy metals 
such as mercury and latex are primary chemicals used in operating rooms [16]. 
Glutaraldehyde, formaldehyde, ethylene oxide are commonly used in operat-
ing rooms for chemical sterilization. Some of them, for example alcohol, have a 
relatively low toxicity. On the other hand, glutaraldehyde and formaldehyde are 
extremely irritant for skin, eyes and airways even at very low concentrations and 
their increased concentrations may result in increased heart rate and pulmonary 
edema. Formaldehyde belongs to “Group-1 Carcinogenic to humans”, which includes 
factors proven to cause cancer by International Agency for Research on Cancer [17]. 
Ethylene oxide, used for the sterilization of heat sensitive materials, shows muta-
genic and carcinogenic characteristics as well as toxic and explosive effects. Ethylene 
oxide is a combustible gas which explodes when it reaches %3 concentration. 



Healthcare Access

210

Its acute effects are respiratory problems and neurological symptoms. High level of 
exposure causes cataract. Moreover, the need for a relatively long time for steriliza-
tion causes the risk factors to extend over time. Nurses can be exposed to risk while 
they break the ampoule containing the medicine, dilute the medicine in powder 
form, spilling the medicine by accident etc. Allergic reactions in nurses working in 
operating rooms mostly develop as latex energy due to frequent use of gloves. Latex 
gloves are flexible, easy to wear and used for every process in the operating room. 
Latex can cause allergic reactions ranging from mild contact dermatitis to urticaria, 
conjunctivitis, bronchospasm and anaphylactic shock.

Anesthetic gases take an important place in chemical risks that healthcare 
professionals are exposed to [18]. Operating room is constantly contaminated 
by the leakage from the valves of anesthetic devices and even by the anesthetic 
gases of the expiratory air of the patients. Healthcare professionals are chronically 
exposed to these gases in operating rooms. Anesthetic gases are highly volatile 
compounds and especially small indoor places such as operating rooms can get 
highly contaminated with these gases in a short amount of time. Anesthetic gases 
can affect employees in the operating room and recovery room [19]. Anesthetic 
gases spread in a way that harms the environment by leakage from the anesthetic 
devices, accidental spilling and spreading of the gas, using an unsuitable mask 
on the patient, poorly inflating the intubation tube and the gas spread by the 
expiration of the patient. Epidemiological studies show that chronic exposure to 
anesthetic gases is an occupational risk which has consequences like spontaneous 
abortion, congenital malformations, premature birth, cancer, liver and kidney 
diseases, regression in mental functions, headache, fatigue and irritability [20]. 
Therefore, nurses working in operating rooms, surgical doctors and other person-
nel working in operating rooms are at high risk of anesthetic gases (nitrous oxide, 
halothane, isoflurane etc.)

On the other hand, healthcare personnel may be exposed to chemical substances 
in the hazardous medicine during the preparation, transfer, application, storage and 
disposal of the medicine. Cytotoxic drugs have the potential to cause serious health 
problems for people and personnel who come into contact with them. The risks 
include cancer, malformed, abnormal birth, recurring toxic effects, organ or tissue 
damage, chromosomal abnormalities. More women are employed in healthcare 
sector compared to other sectors and majority of the chemically risky actions are 
performed by nurses, the majority of whom are women. Therefore, another dimen-
sion of the danger of the chemical substances is that most of these substances have 
genotoxic effects (mutagenic, carcinogenic and/or teratogenic) and they may cause 
spontaneous abortions, low birth weight, babies with anomalies by affecting the 
reproductive health of the women working in operating rooms.

2.3 Biological risk factors

Healthcare employees are at risk of various infectious diseases at the daily work 
environment. Thousands of healthcare employees are caught in numerous seri-
ous infections such as Hepatitis B, Hepatitis C and AIDS. Respiratory transmitted 
diseases, which are among the occupational risks for employees in healthcare sector, 
are huge reasons of loss of work and power. There are two main ways for respiratory 
transmission which are droplet contact and airborne transmission. Droplet contact 
refers to contact of the droplets carrying microorganisms from an infected person 
to conjunctiva, nasal or oral mucosa (by coughing, sneezing, speaking, bronchos-
copy or aspiration). Airborne transmission refers to the spread of the droplets car-
rying microorganisms through air by suspending in air for a long time or contacting 
dust particles.
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A newly identified coronavirus, SARS-CoV-2, has caused a worldwide pan-
demic. Coronavirus was first identified in December 2019 in China. In February 
2020, the World Health Organization (WHO) named it COVID-19. Covid-19 with 
high transmission level, it has become a serious public health issue. COVID-19 
easily is transmitted by respiratory system which causes numerous deaths and it is 
a serious threat for healthcare professionals. Nurses should act carefully to protect 
both themselves and the patients from contamination in operating rooms. Personal 
Protective Equipment (PPE) should be used in accordance with the rules. Surgical 
nurses should carry out this challenging process with a multidisciplinary approach 
in issues such as restructuring in operating rooms and reviewing in-hospital triage 
[21–24]. Surgical smoke may be effective in the spread of coronavirus [25]. Surgical 
smoke is a potential risk factor for patients, personnel and environment. Mutagen 
gases, carcinogens, particles containing DNA components or HPV (Human 
Papilloma Virus) may spread in air via smoke when lasers or electrocauteries are 
used [26, 27].

Nosocomial infection occurs when pathogens are transmitted by nurses and 
healthcare personnel who came into contact with intubated patients in intensive 
care units and patients with intravascular catheters. Nosocomial infections emerge 
as direct or indirect microbial spread (cross infection) or spread from one’s own 
infected tissue to another tissue (self-infection). Studies show that nosocomial 
infections are mostly caused by microorganisms in the environment outside of 
patient and healthcare employees are the primary source of infections. Both the 
bacteria found in these individuals and the ones that are transmitted to other 
patients are important sources of nosocomial infections.

Studies on infection prevalence and risk analysis are increasing and new infor-
mation is obtained day by day. Another of these infections is blood-borne infections 
[28–30]. Blood-borne infections are of particular importance because of their 
frequency and long term negative effects. Serious precautions should be taken to 
protect healthcare professionals from blood-borne infections. Personnel at risk 
should be included in vaccination program. Hygiene is very important. The labels 
of bags and containers used to transport waste with risk of contamination should 
be colored in red and clearly indicate danger. Sharp and penetrating tools should be 
carried in labeled, special containers in conformity with the standard. There should 
be no risk of contamination or leakage in these containers. Contaminated laundry 
should be carries in special, marked bags which should be labeled as dangerous. The 
use of gloves is very important. Biological risk factors can be controlled as well as 
employee safety if risk factors are known by all employees and necessary precau-
tions are taken.

2.4 Psychological risk factors

Nurses have a very active role in every field of healthcare service present in 
operating rooms. Nurses are under more pressure and experience more psychologi-
cal reactions due to the occupational differences in working conditions [31–34]. 
Therefore, more satisfied, happier and more productive nurses are important to 
increase the quality of the service provided. However, job satisfaction of nurses 
can be negatively affected by hopeless thoughts on the future of occupation, the 
fact that nursing is considered as an auxiliary occupation and difficult work condi-
tions, which is the foremost problem in nursing. Nurses need to work in shifts since 
healthcare institutions provide service for 24 hours. This may have negative effects 
on the biological, psychological and social lives of nurses. Working in shifts disrupts 
body’s normal biological rhythm and may cause chronic fatigue and disruption in 
person’s family and social lives. The fact that nurses have to work at nights and on 
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the weekends besides the traditional working hours is a cause of stress on its own. 
Nurses may have problems in communication due to the way they work. Moreover, 
reversed biological clock may cause chronic fatigue, tiredness and depression. 
Overtime work causes a decrease in attention level in operating rooms where 
attention is very important and this causes an increase in the possibility of making 
mistakes and decrease in the quality of work. Therefore, operating room nurses 
experience stress and homeostatic deterioration comes with sleep disorders and 
have significant effects on the quantity of life and performance of people.

Surgical teams in the operating rooms generally differ by the type of operation. 
However, anesthetic team generally remains constant and works longer times in 
shifts. Thus, health problems are more common in this group.

Workplace violence is the most common situation that healthcare professionals 
encounter. Violence against doctors and healthcare personnel have been rapidly 
increasing in recent years. Healthcare employees are a specific group in terms of 
facing stress and exposure to violence is quite high in this group. There many differ-
ent factors of violence such as patients, relatives, coworkers in healthcare institu-
tions. Hospitals are becoming more dangerous for healthcare personnel day by day 
[35]. In that case doctors and healthcare personnel do not feel safe themselves in 
their workplaces. In a Turkish study by Ayranci et al., on healthcare professionals, 
it was identified that 50.8% of the healthcare professionals were subjected to one 
or more type of violence while they were working, practitioners were subjected to 
violence the most (67.6%) and 58.4% of the nurses were subjected to violence [36]. 
A research in Turkey by Gokce and Dundar on doctors and nurses stated that 71.4% 
of the doctors and 90% of the nurses were subjected to violence [37].

2.5 Ergonomic risk factors

Healthcare professionals try to do their best in their jobs, just like the employees 
in other sectors. In order for healthcare personnel to efficiently perform what is 
expected from them, work environment should be designed in a way that allows 
moving comfortably. Ergonomics refers to designing and organizing the workplace 
and equipment in the most physically suitable way for the users. No matter how 
perfect they are technically, if the tools and equipment, tables, chairs and methods 
used by healthcare personnel are not suitable for themselves, a high performance 
should not be expected. In other words, if they are designed without consider-
ing the characteristics, abilities and disabilities of the people, employees cannot 
perform with high performance. Ergonomic stress factors are very common in 
operating rooms. Especially the nurses who provide service to the complete depen-
dent patients help them with all activities such as getting dressed, eating, going to 
bathroom etc. This may cause musculoskeletal injuries, especially due to overload, 
in healthcare personnel. Researches on nurses identified that bad back problems are 
more common in nurses compared to the people working in fields requiring heavy 
physical work. Hospital employees are in the risk group for backache; occupational 
activities such as lifting patients in improper positions, leaning forward, turning 
around and standing still for a long time may cause biomechanical stress in vertebra 
and backache [38–41].

2.6 Radiation risk factors

Another important risk factor in hospitals is radiation. Regulations on this 
subject must be followed carefully [42–45]. Radiation in operating rooms can be 
emitted from mobile rontgen devices, fluoroscopy devices and non-ionizing devices 
like lasers [46]. Radiation exposure is caused by working with fluoroscopy and 
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radioactive substance application in operating rooms. Long term effects of low dose 
radiation use for a long time in operating rooms are not known. Biological effects 
of the ionizing radiation in the tissue differ by the total dose, dose rate, amount of 
body receiving radiation, radio sensitivity and the type of radiation and it may have 
stochastic and deterministic (non-stochastic) effects. Adverse effects of radiation 
exposure can occur within hours or years. Thyroids, eyes, hands and gonads are 
among the regions that are most affected by radiation. Radiation safety is important 
for employee safety as it is for patient safety. In studies conducted on operating 
room workers, it was determined that healthcare workers ignored protective mea-
sures regarding radiation safety [47–49]. The main reason for this was explained 
by the lack of knowledge of the employees on the physical characteristics and 
biological effects of radiation. Yet, setting and applying basic principles of radiation 
protection is important for employee and patient safety. Therefore, attention should 
be paid for in-service trainings for operating room personnel, inspection of the 
application and having informed and certified personnel to use fluoroscopy.

3. Conclusion

OHS aims to minimize occupational accidents and diseases and to keep the 
health of employees at the best level in all the world. With OHS studies, dangers and 
risk factors should be determined and controlled at their source. Operating rooms 
are complex places where the most advanced technology and systems are used and 
qualified employees work at. The most threatening factors for employee safety in 
operating rooms are contaminated, sharp object injuries and material splashes. The 
most common ones are pinprick injuries. Allergies to latex gloves and hand wash-
ing solutions in the operating rooms may cause serious problems. Ergonomics is an 
important yet ignored topic. If the actions such as positioning and lifting patients, 
transferring patients from the bed to the stretcher and carrying patients are per-
formed without being careful, they may cause serious musculoskeletal problems for 
employees. Factors such as excessive amount of time spent in work environment, 
shifts and insufficient number of nurses may cause an increase in work intensity 
and a decrease in motivation for nurses.

Critical decisions on the lives of patients are taken and applied in operating 
rooms which have high level of psychological and physical stress. Therefore, they 
require concordant team work and moderate work environment. Use of too many 
technological devices, necessity to make fast decisions and risks caused by the 
nature of the operating rooms also pose some risks for the employees. Nurses work-
ing in operating rooms may encounter various risky conditions as explained above. 
Unsuitable physical environment, heavy physical work, frequent criminal activi-
ties, working late at night with fewer people, working in non-physiological posi-
tions, non-ergonomic conditions, stress, discomfort, workplace conditions which 
makes healthy diet difficult, commute problems are factors threatening employee 
safety. Since numerous factors might have negative effects on the safety and 
health in operating rooms, risk assessment should be performed and reformative-
preventive actions should be taken in order to identify characteristics such as what 
these factors are, at what level they are present and who they affect. Occupational 
health problems caused by the risks in the workplace can be reduced and the rates 
of serious injuries and damages can be decreased with proper and efficient risk 
management.

Operating room nurses should be trained on subjects such as general environ-
mental pathogens, ergonomics, blood-borne pathogens, protective equipment, 
radiation safety, fire safety, general safety, use of hazardous material (substances), 
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emergency situation management, protection against airborne diseases, mobile 
liquefied oxygen, communication and enlightenment on dangers, medical equip-
ment care and safety of tap water.

Primary precautions to reduce exposure to chemical substances include using 
materials with low danger potential, paying attention to the allowed concentrations, 
frequently ventilating the environment, hand washing, using personal protec-
tive equipment such as aprons and masks, updating old methods and equipment, 
measuring and monitoring samples taken regularly, biological monitoring. In 
addition to these, there are many precautions that are customized according to the 
characteristics and risks of the chemical substances.

Preoperative, intraoperative and postoperative management of the patients 
with suspected or diagnosed new coronavirus pneumonia should be known and 
defined in detail. All healthcare professionals, particularly surgeons and nurses, 
should be provided with advantages in protection from the disease. All patients 
should be managed as Covid-19 patients until the results are confirmed. Risk of 
Covid-19 should be considered for general surgery emergencies and personal 
protective equipment should be used accordingly. Patients should be transferred to 
the operating rooms by service nurses and nurses should wear N95 masks, goggles/
face shields, waterproof aprons and overshoes. Patients should also wear a surgical 
mask and transferred to the operating room via the shortest way with least contact 
with others.

Hospital management should take precautions against the risk of infection, 
nurses should gain more awareness and pay attention to using protective equipment 
such as gloves and masks. Ventilation of the healthcare institutions is important to 
protect patients and healthcare personnel and to prevent the infections caused by 
the institution. For this purpose, various air conditioning systems are developed, 
each of which has its pros and cons. It is thought that improving environmental 
conditions of the operating rooms would increase the chance of preventing surgical 
infections, decrease complications, increase the quality of the operation, increase 
the quality of healthcare service by decreasing cost and reduce the stress of the 
operating room personnel.

Multidimensionality of the concept of health and the need for interdisciplinary 
cooperation and several approaches are some of the most important elements that 
form the basis of nursing education. Nurses who are educated on occupational risks 
and employee safety can have the ability to define and control the possible risk fac-
tors. Nurses undertake many duties besides patient care in operating rooms, which 
are not their essential duties. Excessive workload and transfer of the duties of other 
disciplines to nurses leads to the emergence of an unhappy occupational group 
which works hard yet does not have time to practice their own profession. This situ-
ation should be prevented and it should be ensured that nurses do the duties they 
have been trained for.

Concordance and productivity of the team depend on the position and role of 
each member of the team being defined and recognized. It also depends on each 
member having the capability and possibility to perform their own roles at their 
best. Therefore, nurses’ roles should be defined and nurses should be capable of 
performing those, and roles of nurses should be known, recognized, accepted 
and respected by the other members of the team. In order to establish such an 
environment, besides following the law and legislation, employees and employers 
should accept their roles that prioritize health and safety, believe that safety would 
be maintained in the institution, adopt an appropriate attitude and display social 
responsibilities.

As described above safe working environment is important for all hospital 
workers, especially for those who work in operating rooms. Necessary precautions 
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should be taken and controlled regularly in order for surgical nurses to perform 
their duties successfully. Employees should be informed about work safety precau-
tions and most importantly push for these precautions. In addition to patient and 
employee safety in operating rooms, environmental safety also has an important 
place. Environmental risk analysis should be performed by experts in the operat-
ing rooms at regular intervals and risk management should be implemented by the 
occupational health and safety committees in the hospital.
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Chapter 14

Accessing Oral Healthcare within 
a Context of Economic Transition
Kasusu Nyamuryekung’e and Febronia Kahabuka

Abstract

In many low-mid income settings, accessibility of health services remains 
 inadequate and inequitable. These observed disparities in accessibility are particu-
larly evident for oral healthcare services. The access to oral healthcare is influenced 
by the responsiveness of the health system, including availability of human resources 
for health, oral health facilities’ infrastructure, geographical distribution, equipment 
and materials as well as community’s awareness and affordability of the provided 
services. The evolution of oral healthcare access in Tanzania; from the early post-
colonial phases of independence to current transition that the country is undergoing 
from low to a low-mid income economy is presented. The major health policies’ 
transition from “Free Healthcare” services to “Cost-sharing” and ultimately to 
“Health Insurance” are presented within the context of their influence towards oral 
healthcare access.

Keywords: Access, Oral Health Services, Economic, Utilization

1. Introduction

Being healthy is a prerequisite for enjoyable and productive life of any human 
being. It is an invaluable resource for all human activities and is considered one 
of the fundamental basic rights. Attaining and maintaining health is a complex 
endeavor. At its most basic level, it requires an individual to have access to health 
information which is necessary to prevent diseases and demand care when needed. 
A bit more complicated is the ability to obtain timely, responsive, adequate, appro-
priate, and accessible health services whenever in need. Despite the importance 
of oral health to general well-being, many countries have not managed to avail 
equitable healthcare services to all their citizens. The factors responsible for this 
regrettable situation vary greatly across and even within countries. Generally, 
the prevailing health situation of a specific setting is an outcome of the historical 
background, policies, and sociocultural issues. This brief chapter presents the vari-
ous stages of provision of healthcare access in Tanzania within the context of major 
health policy implementations and unique historical perspectives underpinning the 
evolution of oral healthcare services within the country.

2. Accessibility of Oral health services in Tanzania

The United Republic of Tanzania was formed in 1964 following a union between 
Tanganyika and Zanzibar. It is one of the East Africa countries of the African Great 
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Lakes region. It borders to the north by Uganda; the northeast by Kenya; to the 
east by Comoro Islands and the Indian Ocean; to the south by Mozambique and 
Malawi; to the southwest by Zambia; and to the west by Rwanda, Burundi, and the 
Democratic Republic of the Congo. It is 945,087 km2 in size inhabited by more than 
60,000,000 people (2021 United Nations estimates). The country consists of about 
125 ethnic groups with a wide range of traditions and customs.

From the year 2020, Tanzania started to be classified as a lower middle-income 
country. This highlights tremendous development strides that the country has made 
in its 59 years of existence as an independent state. Nevertheless, like many other 
countries found in sub-Saharan Africa, Tanzania experiences a high proportion of 
the global disease burden, but also have an insufficient number of human resources 
for health. Furthermore, the health system is burdened due to the high prevalence 
of communicable and rapidly increasing rates of non-communicable diseases. 
Despite the marked improvements in increasing access to healthcare services, 
they remain inadequate and inequitably distributed. These impediments become 
amplified several folds with respect to oral care services. Oral healthcare facilities 
are disproportionately distributed geographically, have exceedingly limited human 
resources and few facilities that provide the services.

Healthcare accessibility is a broad concept and does not simply imply ability to 
visit a health facility as need arises. Affordability of health services, Availability of 
health facilities and services, Appropriateness of provided health services accord-
ing to need, Adequacy of the provided services as well as Accessibility in terms 
of reachability and geographical considerations are all pertinent factors which 
determine health service accessibility. Oral health service provision in many areas 
within the country is limited to predominantly emergency care. There is insuf-
ficient provision of restorative care, and lack of sustained preventive care which is 
the cornerstone of controlling all the major oral diseases.

Currently, Tanzania does not have a mandatory health insurance policy. 
Therefore, accessing oral health services and overall financing of the health system 
relies mostly on out-of-pocket payments (cash payments at the point of health 
service). It immediately becomes noticeable that in settings such as this, with high 
poverty levels, requiring cash at the point of health service provision prohibits 
many from accessing it. Overtly, where large proportions of the population are 
poor, a requirement of cash in lieu of access to healthcare may lead to considerable 
accessibility issues.

One can expect that poor people especially, may face financial difficulties 
because of required out-of-pocket payments for oral healthcare services. Many 
people in sub-Saharan countries only go to oral health facilities after a prolonged 
period of wait-and-see. Their first points when seeking oral healthcare may be folk 
remedies, traditional healers or over the counter drugs from drug stores. Reluctance 
in usage of formal oral healthcare services is usually due to several accessibility 
challenges including lack of, and uncertainty regarding the financial resources 
that would be required to obtain treatment for their health problem, low levels of 
knowledge regarding their ailment (and the corresponding care), as well as poor 
attitudes towards available oral healthcare.

Even in situations whereby the patients overcome these formidable financial and 
structural hurdles and manage to attend oral health facilities, they are not guar-
anteed of the best available care. Low-level oral health facilities within Tanzania, 
which are the first (and for some, the only) points of contact with the health 
system, may experience frequent medication and equipment stock-outs, are under-
staffed, and lack the necessary investigative tools. Generally, the most prevalent 
dental conditions (dental caries and periodontal diseases) are not associated with 
mortality. Thus, in many cases, and because of need of maximization of limited 
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resources, policymakers frequently overlook oral health; despite its strong linkages 
to general health and significant contribution to an individuals’ quality of life.

The latest statistics from the Ministry of Health (2021) reveal that there are less 
than 1,000 oral health personnel working at public health facilities in the country. 
This figure encompasses several cadres, including dental surgeons and special-
ists, assistant dental officers, dental therapists, and dental laboratory technicians. 
Furthermore, oral healthcare services are offered in only about 5% of all available 
public health facilities countrywide.

2.1 Chronology of oral health services formation in Tanzania

2.1.1 Traditional healthcare in Tanzania (1800s and beyond)

“Traditional medicine” is defined by WHO as sum of the knowledge, skills, and 
practices based on the theories, beliefs, and experiences indigenous to different 
cultures, whether explicable or not, used in the maintenance of health, as well as in 
the prevention, diagnosis, improvement, or treatment of illnesses (WHO Executive 
Board EB134/24).

In Tanzania, historically traditional medicines are provided by traditional 
healers who are usually trusted and respected by communities. These healers are 
purported to have gaine insight about the medicines from their parents or grandpar-
ents. Therefore, the practice usually runs within a clan.

The various ethnic groups employ diverse traditional medicines in manag-
ing oral ailments. They include a wide assortment of tree barks, leaves or roots. 
Depending on the nature of the ailment, fresh traditional products may be squeezed 
or boiled to make solutions for drinking, ground into poultices used for topical 
application or boiled for medicinal steam inhalation. The products are sun dried 
for preservation purpose; either in their original form or ground into a powder. 
Treatment of oral diseases is usually done by applying a freshly ground product or 
powder on the area of complaint or on the oral mucosa, tooth or in the tooth cavity. 
Occasionally it may be in form of liquid for drinking.

Indeed, traditional medicines and remedies have persisted and continue to be 
utilized in high rates even with the advent of modern oral healthcare services in 
Tanzania. It is common to have street vendors and self-appointed healers offering 
various wares purported to treat all manner of oral conditions. For many people 
in the Tanzanian community, these traditional remedies serve as their first foray 
towards their quest of addressing oral health complaints.

2.1.2 Modern healthcare services during colonial times (1884–1961)

Tanganyika was a colony of Germany (1884–1919) and later a British Protectorate 
(1919–1961). Modern healthcare was introduced in Tanganyika during colonial time. 
This healthcare arrangement was primarily envisioned to suit economic, social, and 
political requirements of colonial rulers rather than the health needs of the native 
Tanganyika population [1]. Auspiciously, in the 19th century Christian missionaries 
brought hospitals with them among other services. The missionaries desired to give 
services to native communities as well [2]. Moreover, only facets of indigenous people 
enjoyed these health services because the missionary hospitals were few, health 
professionals scarce and transportation infrastructures extremely poor.

However, as missionary health services increased within the country, and partly 
driven by the altruistic nature of the establishments, some facilities started to offer 
oral care services to the local population. Due to the very real limitations during 
that period, the only treatment that the local population could realistically receive 
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was emergency care in the form of tooth extractions. Thus, for the very first time 
that the population is being introduced to institutionalized oral healthcare services, 
tooth extractions were the one and only service available. No concerted efforts were 
made to establish basic oral healthcare services with restorative or routine preven-
tive components. Thus, it remains until this day to a large swathe of the Tanzanian 
population the belief and sentiment borne out of community-acquired historical 
experience that “the only cure for a tooth ache is extraction”.

2.2 “Free” health for all

2.2.1 Health services post-independence (1961–1995)

When Tanganyika became independent in 1961, the government expanded acces-
sibility to modern health services aiming to improve the health and wellbeing of all 
her citizens. The health system was intended to be more responsive to the needs of the 
people focusing on those most at risk. The general goal was to facilitate provision of 
equitable, quality, and affordable basic health services.

Over the years, since independence in 1961 and soon afterwards, the government 
of Tanganyika and later the United Republic of Tanzania placed emphasis on the health 
sector and especially the key targets of eliminating diseases, eradicating poverty and 
illiteracy with the objective of achieving a universal health to all Tanzanians. In 1967, 
the country adopted a party declaration “Arusha declaration of 1967” which marked 
the start of a series of health sector reforms with the intention of increasing universal 
access to social services to the poor and those living in marginalized rural areas.

The implementation of the Arusha declaration entailed countrywide banning 
of private-for-profit medical practice in 1977 upon which the government took on 
the ambitious task of providing health services to all citizens free of charge. Further 
deliberate restructuring of the health sector included making health services more 
effective, accessible, and affordable with specific attention to most underprivileged 
groups of population including women, children under five-year age group and 
those living in abject poverty. Naturally, this policy necessitated prioritization of 
healthcare services due to the reality of limited resources. Considerable, deliberate, 
and focused efforts were directed towards combating communicable diseases which 
were seen to have high mortality rates.

Additionally, the country established and adopted an extensive network of 
health facilities throughout the country, which follows a pyramidal structure, 
from village dispensaries and community-based activities at the base followed 
by health centers, district hospitals, regional level hospitals, zonal hospitals 
and referral and national hospitals at the summit. This pyramidal structure of 
health services persists up to this very day and forms the backbone of healthcare 
facilities’ distribution countrywide.

2.2.2 Financing system for “Free health services”

Free health services were enjoyed by Tanzanians until early 1990s. At this time, 
it became apparent that provision of free healthcare for all was neither tenable 
nor possible. The main explanation to this situation was the rising healthcare costs 
along with low economic growth. This sobering situation led to the government’s 
adoption of health sector reforms in early 1990s. The reforms changed the financing 
system from free services to cost sharing policies in the form of user fees which was 
introduced in four phases from July 1993 to January 1995. The cost sharing policy 
put in place exemption and waiver for special groups.



227

Accessing Oral Healthcare within a Context of Economic Transition
DOI: http://dx.doi.org/10.5772/intechopen.98615

2.2.3 Intended and unintended effects of “free health policy”

Provision of free medical services in Tanzania recorded several achievements. 
Among the major successes of the free services and the policy implemented during 
that period was significant progress in reducing infant and child mortality through 
declines in morbidity and mortality from malaria and other childhood diseases. Other 
achievements include progress in aspects of child malnutrition, expansion of vaccine 
coverage, decline in HIV prevalence as well as Neonatal and Maternal Mortality [3, 4].

Despite the recorded accomplishments, there were unintended outcomes of the 
free health services regime. They include occurrence of healthcare service dispari-
ties due to intensification of social and economic inequalities, limited availability 
of equipment, medicines and supplies, equipment breakdown and lack of account-
ability in service provision or reduced performance [3].

2.2.4 Implications of “Health for all” on accessibility to oral healthcare services

All Tanzanians enjoyed free oral healthcare services at all government facilities 
under free healthcare regime. Nevertheless, the bulk of care being offered was 
emergency care in form of tooth extractions, perpetuating the set precedence of the 
colonial era. Establishment of restorative and regular preventive oral services for 
maintenance of oral health was never attempted. There were simply not enough oral 
health professionals to feasibly implement this and the medical-model of health was 
prevalent at that time, where health facilities were perceived as placed where you go 
only to “regain” your health.

Nonetheless, oral healthcare services are not uniformly available in the country. 
After independence, the government strived to avail dental services at regional hos-
pitals. Gradually (starting in 1980s) the services were expanded to district hospitals 
although up to the year 2020; 30 out of 184 district councils had no oral healthcare 
services. Additionally, in large cities and towns, few health centers provide oral 
healthcare services. Along with the government’s health sector reforms, permitting 
private healthcare services gave room to inauguration of private dental clinics which 
augment the government efforts in provision of oral healthcare. Illustrating the 
disproportionate distribution and the inability of the public health facilities to meet 
oral healthcare demand, the number of private oral health facilities outnumbers 
those of the public (Health Facility Registration System, 2021).

2.3 Cost-sharing

2.3.1 Moving away from “free” health in oral health

Cost-sharing is the term used to describe a co-payment scheme in which a user 
of a particular service contributes a certain amount towards its utilization. In the 
Tanzania health system context, users were expected to “top-up” on government-
subsidized health services [5]. Cost-sharing was the first instance of introduction of 
user fees within the history of the United Republic of Tanzania. The rationale for its 
introduction was to increase the awareness of treatment costs and limit injudicious 
use of health services by the consumers. It also allows the healthcare users to func-
tion as contributors towards financing of their health system. Considering the slow 
economic growth and narrow taxable base for raising of required revenues, the idea 
appeared to have a lot of merit in context. Indeed, through cost-sharing and increas-
ing government expenditure and investment in health generally, and oral health 
specifically- significant improvements have been made in recruitment and training 
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of oral health personnel within the last fifteen years. Furthermore, many oral health 
facilities countrywide have been refurbished and equipped to modern standards.

However, as is usually the case, the actual reality of user-fees has now been 
shown to be more complicated than the fiction initially envisioned. Objective, 
multi-country assessments have shown that the introduction of user fees had 
increased health system revenues only modestly, but significantly reduced the 
access of low-income and underprivileged people to basic social and health services 
[6]. Furthermore, when assessing the impact of health expenditures of individuals, 
it was revealed that smaller proportions used dental services compared to medicines 
and outpatient care. A possible interpretation of this observation is that dental costs 
per visit may be too high that the households actively avoid them [7].

Removal or reduction of user fees has been found to increase the utilization of 
treatment and preventive services; however, it has also been shown to negatively impact 
service quality, especially in situations where the supplementing sources of health 
finances are to be derived from the government. On the other hand, introduction or 
removal of user fees was associated with rapid and immediate changes to the service 
utilization patterns [8]. Matee and Simon conducted a study in Tanzania to compare 
dental attendance and service utilization a year before and after introduction of user 
fees. There was a noted 33% reduction in dental attendance immediately after the 
introduction of user fees. The reasons for such a finding are potentially numerous, and 
it is difficult to ascertain the change in dental attendance solely due to the policy change 
regarding user-fees. Nevertheless, this study does highlight the rapidity with which uti-
lization rates may change upon manipulation of financial barriers to healthcare use [9].

Poor countries and poor people that most need protection from financial difficul-
ties are the least protected by cost-sharing policy and may prevent them from accessing 
needed care. To address this, provisions have been made and waivers placed for those 
identified as destitute or unable to pay for the services. However, difficulties remain on 
how to accurately and timely identify these individuals. At low incomes, out-of-pocket 
spending for healthcare is high on average and varies from 20 to 80% of the total cost 
of health service utilization [10]. Out-of-pocket payments place the burden of health-
care funding on an individual and translate into health service use, and hence benefits, 
being distributed according to ability-to-pay rather than need for healthcare [11].

One of the prominent effects of the cost-sharing policy can be vividly illustrated 
by the dental visit and service utilization patterns of the Tanzanian populations. A 
significant proportion of Tanzanians have oral symptoms but have never attended oral 
health facilities. More than 90% of all dental visits in Tanzania are due to symptoms, and 
frequently these symptoms have been present for a long duration prior to attendance. It 
is only when the symptoms become excessively severe or interfere with daily functions is 
attendance made. Upon attendance, most of the treatment utilized for dental caries is 
tooth extractions- even in situations where restorative care was amenable. In all these 
scenarios depicted, one factor can be drawn linking them together- a need of payment of 
health services prior to receiving health services. Therefore, although cost-sharing may 
have some positive consequences towards oral healthcare utilization, careful consid-
eration needs to be made to tailor an optimum out-of-pocket payment structure [12]. 
What is undeniable too, is that in order to protect the most vulnerable and needy of the 
population, cost-sharing policy remains inadequate and inappropriate in the long term.

2.4 Health insurance

2.4.1 Moving towards “prepayment” model

Health insurance is defined as insurance against the risk of incurring medical 
expenses among individuals. Tanzania established the National Health Insurance 
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Fund (NHIF) through the Act of Parliament No. 8 of 1999 and officially began 
functioning in June 2001. The program was initially intended to cover public 
servants, although currently there are provisions and service packages which allow 
for self- enrolment of any individual/groups of individuals. The public formal 
employee pays a mandatory contribution as a percentage of their monthly salary 
with a government-matched percentage.

This program covers the principal member, spouse and up to four children below 
21 years who are legal dependents. Unlike other health insurance models which may 
require a separate dental insurance; NHIF also provides oral healthcare services as part 
of the benefit coverage for its members. Initially, NHIF only offered very rudimentary 
oral health services, predominantly emergency care and some surgical procedures- 
however, it has steadily improved over time- and currently offers a wide range of 
services including complex restorative, prosthodontics and even orthodontic care. 
The usual caveats with accessibility remain, despite elimination of cost as a barrier. 
Utilization of oral services covered by NHIF will still largely depend on whether the 
oral health facility nearest the benefactor has the requisite skilled oral personnel and 
equipment to provide them.

Nevertheless, formally employed workers constitute about one-quarter of the total 
workforce in Tanzania. In recognition of this, in 2001, the Community Health Fund 
(CHF) Act mandated CHF implementation in all districts of mainland Tanzania. The 
aim of this fund was to provide health insurance to communities which were largely 
informally employed and thus not captured by the NHIF Act. The CHF is a district-
based micro-health insurance scheme whereby members of the respective communi-
ties prepay for health services and the scheme receives a “matching grant” from the 
central government, which is equivalent to the premiums paid by the enrolled house-
holds [13]. Unlike NHIF which is mandatory, CHF is a form of voluntary community-
based health insurance. CHF usually exist within localized communities, most often 
in rural areas: members make small payments to the scheme, often annually and after 
harvest time, and the scheme covers the fees charged by local health services [14]. CHF 
covers a slightly wider range of people and has been the predominant form of health 
insurance, although it is considered to have the least favorable benefit packages. The 
scheme generally only covers outpatient care at primary health-care level- although 
efforts are underway to improve the overall package offered to benefactors. Generally, 
this scheme continues to be plagued by low enrolment and dismal retention rates.

When people are enrolled into a health insurance scheme, they gain several 
rights regarding their healthcare. “The expectations of patients are that member-
ship of the insurance scheme gives them rights and makes them customers of the 
healthcare providers” [14]. Therefore, it becomes exceedingly demoralizing when 
their health service expectations are not met. Generally, health insurance, par-
ticularly through NHIF, has significantly increased accessibility to oral healthcare 
services in Tanzania. The assurance of purchasing power has allowed a flourishing 
of private dental practices and increased motivation in training of oral health 
personnel within the country. However, careful consideration is needed to ensure 
that this democratization of access does not lead to greater oral healthcare inequities 
especially among the informally (majority) employed population.

2.5 Future perspectives

2.5.1 Universal healthcare

Universal health coverage (UHC) is the availability of quality, affordable health 
services for all when needed without financial impoverishment. Tanzania’s aim of 
achieving universal health coverage is provided in the nation’s 4th Health Sector 
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Strategic Plan (2015–2020). The plan provides for a new health financing strategy 
aimed at helping the country attain the goal by addressing the existing segregate 
health insurance market through providing health insurance to all citizens. The 
goal is underpinned in the nation’s 5th Health Sector Strategic Plan (2020–2025). 
Expected outcome and impact of Universal Health Coverage is improved access, 
coverage, and quality of health services.

Developing effective mechanisms for identifying and protecting people with very 
low incomes is critical in Tanzania. Even if user fees were completely abolished, as is 
happening in a growing number of African countries, it would still be necessary to 
identify people with the lowest incomes to protect them in relation to other financing 
mechanisms (e.g. to partly or fully subsidize their health insurance contributions). 
In addition, if universal coverage is to be achieved, it is necessary to explore ways of 
achieving funding pools that are as large and integrated as possible, to maximize income 
and risk cross-subsidies and to allocate pooled resources in an equitable way [11].

2.5.2 Probable implications on oral health outcomes

According to the World Health Organization there are three main goals for a 
healthcare system: good health, responsiveness to the expectations of the popula-
tion, and fairness of financial contribution [15]. While the first objective, overall 
improvement of health, is self-explanatory the other two require more clarification. 
Responsiveness addresses the question of how far the healthcare system responds 
to people’s expectations of it. The concept of fairness can be defined as “the highest 
possible degree of separation between contribution and utilization”. It demands 
financial responsibility to vary according to ability to pay, and access to the health-
care system to vary according to healthcare needs irrespective of ability to pay [16].

Health insurance for all Tanzanians is foreseen to facilitate access to healthcare 
services. Expectantly people will no longer have to endure health problems or to wait 
until the situation is beyond bearable before consulting a health facility. Generally, 
Tanzanian population’s oral health is predicted to improve in diverse aspects.

Availing Health insurance for all Tanzanians is expected to ease accessibility of 
oral healthcare. Easy access will optimistically facilitate a shift of the reason for vis-
iting a dental clinic from pain or potentially pain situation driven to regular dental 
visits for check-ups and observance to follow up schedules. In a long run plausible 
positive outcome will be early diagnosis of oral diseases, efficacious management 
and ultimately better prognosis and generally improved oral health of all citizens.

3. Conclusions

Tanzania has made significant strides in improving and expanding oral health-
care accessibility of her people. This progress has been achieved through imple-
mentation of various policies embedded within the evolution of the social-political 
context in the country. The current trajectory of oral healthcare delivery system 
clearly highlights the unsustainability of the status quo. Adoption of universal 
health coverage and health insurance for all in the near future seems promising in 
easing access to oral healthcare.
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Chapter 15

Patients’ (Clients) Satisfaction 
with Medical Laboratory Services 
Contributes to Health and Quality 
Improvement
Nkereuwem S. Etukudoh and Uchejeso M. Obeta

Abstract

Patients’ (clients/customer) services and satisfaction in Medical Laboratory 
Services and general healthcare is one of the twelve (12) quality essentials of Total 
Quality Management System (TQMS) emphasized by quality standards as seen in 
ISO 17025, ISO 15189 and ISO 9001. The patients otherwise referred to as customers 
or clients to Medical Laboratory and healthcare in general, is the heart-beat and 
kings to the healthcare system. This chapter looks into the quality aspect of medical 
laboratory services from the patients’ angle towards thorough satisfaction or dis-
satisfaction index and otherwise creates room for improvement in the services and 
healthcare in general. The chapter therefore, identified medical laboratory clients 
to include patients and patients’ relations, physicians and other healthcare workers, 
public health and government, communities and interested parties, and medical 
laboratory profession. There is a need to administer services satisfaction survey 
developed by Director of Medical Laboratory Services or human resources/quality 
officers in line with the ISO 15189, ISO 17075 and ISO 9001 to customers/clients 
from time to time so the outcome can be used to correct services errors and cause 
quality improvement. It is believed that patients’ satisfaction causes improvement 
in healthcare, quick recovery of patients and willingness of the patient to return 
to the healthcare facility in future. Patients’ and customers’ in medical labora-
tory feedback contributes to quality management and improvement to Medical 
Laboratory services and healthcare as an ingredient of TQMS.

Keywords: patients satisfaction, Medical Laboratory clients, customers,  
quality improvement, healthcare

1. Introduction

The Medical Laboratory is a laboratory that is equipped with biomedical instru-
ment/equipment, materials and reagent (chemicals) for performing different 
medical laboratory tests using biological specimen (whole blood, serum, plasma, 
urine, stool, swab, sputum, exudates etc.), for disease discovery management and 
healthy living assessment. In the medical laboratory, some services like arrange-
ments for test requests, preparation of patients, patient identification, samples 
collection, transportation, storage, processing and examination, test validation, 
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interpretation, reporting and advice, in addition to safety and ethics are carried out 
during medical laboratory services [1, 2].

Treatment by patients themselves or treatment as a result of prescription given 
by a physician or other healthcare givers without the medical laboratory test leads 
to self-medication and medical guess work respectively. Cost of diagnosis could 
probably have contributed to the poor attitude towards visiting medical laboratories 
for proper diagnosis [1].

Patients’ satisfaction is imperative for success. Without the patient in the labora-
tory, there would not be medical laboratory testing and examination of specimens in 
the laboratory. Patient are the most essential values in the hospital environment, medi-
cal laboratory inclusive. Just as patients contribute to safety in healthcare [3], patients 
equally contribute to medical laboratory services and quality of healthcare in general.

Medical laboratories continuously strive to attain very high levels of customer’s 
satisfaction thereby serving their clients, improving quality and maintaining 
accreditation. The concept of customer service has not yet been made popular and 
accepted in most medical laboratories [4].

Patients’ satisfaction is a component of healthcare quality and is increasingly 
being used to assess medical care in many countries in the world. Until recently 
traditional assessments of medical care were done purely in terms of technical and 
physiological reports of outcomes [5–8]. This patient/client satisfaction in the medi-
cal laboratory services is equally needed especially in Nigeria and other African 
countries and no wonder this chapter.

2. Conceptual clarifications

Patients are referred to as the main value of the medical and clinical environment. 
They are the reason for all works and therefore work cannot be done without them. 
Patients’ satisfaction has a positive effect on clinical improvement, patient’s adher-
ence and retention, job satisfaction and appropriate clinical care by physicians [5, 9].

Patients’ satisfaction is an expression of the gap between the expected and 
perceived characteristics of a service. It is recommended that patients be asked to 
report on their experiences through specific questions. Technique of factor analysis 
has demonstrated that patients’ satisfaction is chiefly determined by 6 dimensions 
which are; care and information, food and physical facilities, non-tangible environ-
ment, nursing care, quantity of food and visiting arrangements [8]. However, any 
quality and improvement in healthcare without consideration to medical laboratory 
services may be missing a lot. The quality improvement in healthcare is mainly 
proven by the high quality of medical laboratory results.

Medical laboratory services in Nigerian public health facilities, have been rated 
very poor by patients. This is because patients are faced with overcrowding, long 
waiting time, poor provider-patient communication, poor facilities and environ-
ment while the patients are expecting higher standard. There is no doubt that there 
is a shift from professional perception that patients are uneducated and with little 
healthcare choice, to the fact that they are educated consumers who have many 
service demands and healthcare choices to make. This sends a signal to respect the 
patients and their needs or wishes as patients’ perception provides the standard 
of quality in medical laboratory services and healthcare in general. The patient‘s 
satisfaction with medical laboratory service involves satisfaction with laboratory 
staff-patient interaction, satisfaction with sample collection processes, satisfaction 
with waiting time, satisfaction with laboratory facilities and environment, and 
satisfaction with costs of service [10, 11].
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Patients satisfaction towards medical laboratory service is influenced by the 
quality of service and professionalism of the staff, provision of adequate informa-
tion to collect sample and when and how to receive laboratory results, waiting time 
to receive laboratory results, availability of ordered laboratory tests, cleanness of 
the laboratory and accessibility of latrines [9].

Patients’ satisfaction is core to quality of health and medical laboratory quality 
essential (Figure 1). It is always meaningless when it does not satisfy its users and 
clients. Measuring patients satisfaction plays an important role in the growing push 
towards healthcare, provide accountability and is critical in the implementation 
of continues improvement in medical settings. Patients satisfaction often reflect 
their perception of the healthcare offered as well as the process of giving that care 
compared to their expectations. In the laboratory, the connection between health 
service of quality and naturally experiencing quality leads to customer satisfaction. 
The customer satisfaction leads to the experiencing quality and experiencing qual-
ity also leads to customer satisfaction [12–14].

3. Discovering clients as the king in medical laboratory practice

The universal saying that the client (customer) is the king is also applicable in 
medical laboratory science. The clients in the medical laboratory practice are the 
pioneer of all work that are been carried out in the laboratory.

Figure 1. 
Customer service is an essential inclusion in quality systems in the laboratory.
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There is an increase attention to the clause “customer is the king” which relates 
the companies and their customer market. This new era of world economy global-
ization presents customers and the public as having the ears of the sellers based 
on the ability to choose, intervene and cause changes and improvement through 
buying power and definitions of necessities in the offers made by various companies 
and their marketers [15].

The emphasis on customer is the king is on satisfaction and a major reason of 
companies (health facility) existence. While the want of customers of interest to 
companies, marketing strategies should not be neglected even in the healthcare 
arena. Though customers may indicate what they want at any point, a time will come 
when there would be a need for new things and no wonder there is shape, design 
and size change by good marketing companies and this can be adopted in healthcare 
services especially in medical laboratories in other to satisfy their customers [16].

The increase in the buying experience is largely dependent on how the custom-
ers are being treated. That is why the failure to make transaction is majorly based on 

Medical laboratories found in Possible customers (clients)

Hospital (Tertiary, Secondary/Specialist) Physicians

Other healthcare professionals

Patients and relatives

Hospital facility and management

Community inhabiting the hospital

Primary Health Care (PHC) Community healthcare workers

Other healthcare professionals

Patients and relatives

PHCs and management

Community and her people

Public health Public health professionals

General public

Government

Interested groups

Healthcare Industries Healthcare professionals

Industry and management

Community and the people

Other Industries Industry and staff

Product customers

Private Medical Laboratories Physicians

Other healthcare professionals

Patients and relatives

Laboratory facility and management

Community inhabiting the laboratory

Medical laboratory regulating bodies

Medical laboratory professional Associations

Table 1. 
Categories of medical laboratories and possible customers (clients).
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poor quality customer service. The existing customers are majorly the king as the 
patronage continues excellently than have new customers. The customer is the king 
when all the services needed are met and improved upon to suit every condition and 
time. No wonder some products are modified after a while in companies and mar-
keting areas. This is not excluded from medical laboratory services, ranging from 
how services are being rendered to all the facility components that needs renovation 
and improvement from time to time [15].

The standard at which the healthcare provider and the customer ensure the 
laboratory function in a valuable way for their needs to be served. Clients in the 
medical laboratory practice expects that all works are done accurately and perfectly. 
The healthcare system does not function without the clients as the main trust or 
target for the work.

The customer is the king in medical laboratory services based on what the various 
categories of customers (Table 1) can get from such facility at any time of patronage.

4. Categories of medical laboratory clients and customers

The laboratory has several clients otherwise called customers that expects much 
from the medical laboratory [17].

For the sake of this chapter, the customers shall be classified into five (5) as their 
expectations are shown in Table 2.

i. Patients and patients’ relatives: Patients are individuals that are registered to 
receive medical treatment in any healthcare facility or hospital. The patient 
accesses healthcare and makes payment where necessary. The patient rela-
tives are equally family members, friends and well-wishers that accompany 
or stays with the patients during the time of accessing healthcare. The labo-
ratory services rendered to the patients can be better explained by patients or 
their relatives thereby exploring the satisfaction levels.

ii. Physician and other healthcare providers/workers: Physicians or clinicians 
and other healthcare workers are customers because they request medical 
laboratory services for their patients for better clinical management. They 
may be satisfied or dissatisfied in such services based on the patients’ 
response to treatment.

iii. The Communities and interested parties: The communities patronize facilities 
closer to them. They are the immediate subjects and patients depending on the 
degree of medical laboratory services required. The community and interested 
parties equally expects a low risk environment that may be used by the labora-
tory facilities. Satisfaction is necessary for them to continue to patronize and 
advertise the facility to others for such medical laboratory services.

iv. Public health and government: Then medical laboratory testing is mostly 
carried out to meet the public health need of a people thereby making 
government, public health officials or workers become customers/clients 
of the laboratory. There is no doubt that the medical laboratory service is 
a critical partner in disease surveillance, detection and prevention, and in 
other public health issues. Medical laboratory services must meet the needs 
of the public health workers in addressing any public health problems. The 
information gotten from the laboratory is germane to public health safety of 
which there must be satisfaction in all cases to ensue improvement.
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v. The medical laboratory profession: The medical laboratory profession is also 
a client in the sense that the regulatory body like medical laboratory science 
council of Nigeria (MLSCN) or the professional body like association of 
medical laboratory scientists of Nigeria (AMLSN) gets satisfied with medical 
laboratory services based on quality results released by qualified profession-
als from various medical laboratory facilities. This is because, the quality 
results released to the clients provides satisfaction to the patients and to the 
profession. This generally promotes the profession among others.

5.  Quality standards that dwell on patient satisfaction towards 
improvement

Philip Crosby defined quality practice as meeting the requirements of the 
customer. He applied this practice to business and manufacturing, but it is equally 
important for a medical laboratory. The medical laboratory needs to know who its 
clients are, and understands clients need and requirements [17].

Customers Expectations

Physicians Good request/result forms

Short turnaround time to get result

Quality result towards patient improvement

Other healthcare professionals (Medical laboratory 
Scientists, Nurses, Pharmacists, Community health 
workers, etc.)

As Above

Patients and patients relatives Quality result

Short turnaround time

Health status discovery

Good laboratory environment

Humane and collaborative care from 
laboratory staff

Less painful experience

Public health and government Discovery of disease outbreaks and possible 
recommendations for eradication

Provision of good result to the public and 
interested professionals

Community and interested parties Quality results

Good turnaround time

Clean and hazard free environment

Proximity and excellent practice

Medical laboratory profession Quality results for confidence in professional 
services

Respect from other customers due to service 
quality

Community awareness and hazard free service 
delivery

Table 2. 
Categories of customers and their expectations from medical laboratories.
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The laboratory must produce the a product and a test result for its customers, if 
the customer is not given the ultimate care and is not well served as needed,  
then the laboratory is not achieving the primary goal.

Customers’ satisfaction is a major component which dwell on quality  
management system [18–21], and a significant focus in the international organization 
for standardization (ISO).

Laboratory staff should understand the importance of customer satisfaction, 
and should interact with the customers in an appropriate way and giving  
information that is needed, and being courteous [22].

Implementing some of the standards [1, 23–25] as medical laboratory quality 
initiatives with regards to the laboratory customers [26–28] provides both  
laboratory and business benefits such as:

i. More customers’ patronage for testing and/or calibration.

ii. Providing opportunity for accreditation which builds confidence to the 
public clients towards patronage

iii. There is improved community, state, national and global reputation and as 
well protects the image of medical laboratory

iv. Continuous data quality improvement and effectiveness of medical laboratory

v. Forming the basis for quality systems of medical laboratories like good  
medical laboratory practices.

6.  The customer focused services in line with quality standards ISO 
17025, ISO 15189 and ISO 9001 in medical laboratories

Some of the customer focused services as noted [1, 23, 24] are:

• The laboratory should communicate with customers to clarify requests and get 
customer input.

• The laboratory should have a formal program to collect feedback from  
customers on an ongoing basis.

• The laboratory should allow customers to audit the laboratory.

• There should be a policy and procedure for the resolution of complaints 
received from customers.

• Records of complaints and all steps taken when resolving the complaint should be 
maintained. This includes documentation of investigations and corrective actions.

• If necessary, customers should be notified nonconforming testing and  
corrective actions.

• Audit findings related to the quality of test and calibration results should be 
reported to customers.

• Customer complaints and suggestions should be part of management reviews.
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7. Medical laboratory clients and patients survey instruments

The medical laboratory service clients/patients’ survey should address pertinent 
satisfaction and quality issues [29, 30] as presented in the Table 3 below.

SN Dimension Definition Review codes

1 Medical 
laboratory 
service 
effectiveness 
and outcomes

The extent to which 
medical laboratory 
services are qualitative 
and services produce 
positive outcomes in 
patients including 
effectiveness and 
competence of providers.

• Evidence of quality diagnosis and revealing 
the status of the patient

• Evidence of effective /ineffective practice

• Evidence of competence/incompetence of 
staff

• Access to all laboratory services

2 Access to 
medical 
laboratory 
services

The extent to which 
patients are able to access 
required laboratory 
services when needed 
including waiting times, 
patients’ ability to find out 
about, get referred to and 
physically get to services, 
accessibility to all, and 
the range of services 
provided.

• Physical access; locations and parking spaces;

• Responsiveness; waiting times and lists

• Service without boundary

• Range of services in the laboratory available

3 Medical 
laboratory 
organization 
of care

The extent to which users 
move smoothly between 
the necessary service 
departments or units 
throughout the medical 
laboratory services 
including pay points with 
adequate coordination, 
appropriate education 
and communication about 
quality service transition 
and continuity.

• Experience of humane and informed consent 
episode

• Experience of sample collection and diagnosis 
care episode

• Experience of turnaround time episode

4 Humanity of 
care

The extent to which 
clients are treated 
with dignity and 
respect including the 
provision of emotional 
support, alleviation of 
fear and anxiety, the 
provision of information 
and appropriate 
communication about the 
service.

• Privacy and confidentiality

• Patient involvement to reduce pain

• Promoting wellbeing

• Delivery of diagnosis; respect and dignity; 
staff attitudes

5 Environment The extent to which 
the physical setting 
within which laboratory 
services are rendered as 
safe, comfortable and 
appropriate to diagnostic 
needs and the clients.

Physical state of facilities such as rest rooms and 
waiting room

Table 3. 
Client dimension of experience, definitions and director medical laboratory service review codes.



241

Patients’ (Clients) Satisfaction with Medical Laboratory Services Contributes to Health…
DOI: http://dx.doi.org/10.5772/intechopen.99290

7.1 Preparation and examples

In preparation of medical laboratory service survey instrument, there is need 
to have a background of the client of interest. Patients and patients’ relatives, 
Physicians and healthcare providers, public health and government, communities 
and interested parties and medical laboratory professionals as the client of interest 
give the picture of the adequate demographics and question content necessary at 
any time of survey. Equally, the survey may be prepared in three, four or five likert 
scale as may be structured by the auditor or the investigator. It shall be prepared to 
the standard and language the participant shall understand. Example of such survey 
is for the patient visiting a diagnostic centre in Jos (Template of Customer survey 
instrument) as seen below with three likert scale.

7.2 Administration of survey tools

The status of the medical laboratory service provider and her clients determines 
the way the survey tool can be administered. The survey tool can be administered 
in hard or soft copies to customers of a laboratory facility that is interested in the 
assessment. Hard copies can be given to customers after services delivery before 
departure from the facility while soft copies or online survey using survey monkey 
for instance or soft copies can be shared to clients via e-mails or social media such as 
Whatsapp, Twitter, facebook, etc. for convenience.

7.3 Data analysis

Data analysis of medical laboratory services survey of customers can be ana-
lyzed by the assessor or auditor or quality officer in charge. The analysis may be in 
percentages, means or use of SPSS or other statistical tools. This may involve the 
services of a statistician.

7.4 Implementation of findings from the patients

Having carried out the medical laboratory customers/patients’ survey, imple-
mentation is very important by the quality officer or the human resources manager 
or Director, medical laboratory services. Any attempt to disregard patients’ feed-
back may cause persistent disruption of testing because by the patient in the case 
of repeated visits. If not well handled, patients’ medical laboratory experience can 
turn them off from allowing the physician to send them to the same laboratory and 
in turn makes the physician or other healthcare workers to stop or reduce referring 
of patients. The survey gives patients/customers a voice, about their needs and 
expectations and equally aids improvement.

The implementation of findings may be in the positive or negative depending 
on the variable involved. Oja et al. [30] puts it that “Customer satisfaction surveys 
cannot result in quality improvement, if proper corrective actions are not  
carried out”.

8. Template of customer survey instrument

The template may be for patients alone, patients and patients’ relatives, physi-
cians and or other healthcare workers, public health experts or a combination of all 
medical laboratory customers. For this chapter, the template below (consent form 
and questionnaire) is for only the patients.
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CONSENT FORM AND QUESTIONNAIRE

Etukudoh N.S. and Obeta M.U., of the Federal School of Medical Laboratory 
Technology (Science), Jos., would like to assess your satisfaction with the “Federal 
School Diagnostic Centre” so as to create a room for satisfaction and improvement 
in the services.

The survey will involve giving you a questionnaire to answer your choice in 
options provided or make comment where necessary. You are free to participate in 
this survey but if you decide not to, there is no penalty attached and this study will 
not in any way affect the outcome of your visit to the establishment or result for the 
test you requested.

All information filled in the questionnaire will be kept strictly confidential and 
your identity will not be disclosed.

If you accept to participate in the study, kindly sign in the space  
provided below;

Thank you.
Signature of participant/Date ………………………………….……………………
Signature of investigator/Date ………………………………………………………
Instructions for the Questionnaire.
Filling the Questionnaire: The questionnaire takes within 5–15 minutes.
TICK your option box [√] or all that applies to you based on given options. 

Be frank and honest. Please answer every item. Give a true picture possibly with 
presentation of any available evidence.

Contact person: Please for any question, contact the assessor via 08039664892.
Thank you for participating.
Part 1. Demographics.
Age (Yrs): [≤20] [21–30] [31–40] [41–50] [51–60] [≥61].
Sex: [male] [female].
Marital status: [single] [married] [divorced] [widow/widower].
Education: [no form of school] [primary] [secondary] [polytechnic] 

[university].
Occupation: [farmer] [business] [private] [public] [others].
Residence: [rural] [urban].
Number of visits: [1st] [2nd] [3rd] [more than 3].
Distance to facility: [≤ 30 mins] [31–60 mins] [61–90 mins] [≥90 mins].
Part 2. Patients’ Satisfaction Validated Constructs.

SN Variables Agree Undecided Disagree

Medical laboratory service effectiveness and outcomes

1. General satisfaction by the medical 
laboratory service

2. Improvement of laboratory service 
from time to time

3. Welcoming approach/friendliness/
competence of staff

4. Laboratory personnel’s professional 
appearances (neatness, professional 
dressing)

5. Respect and courtesy of the staff

6. Availability of requested laboratory 
tests
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SN Variables Agree Undecided Disagree

Access to medical laboratory services

7. Location of cashier office and proximity 
to laboratory

8. Availability of laboratory staff on 
working hours

9. Waiting time for specimen collection

10. The cost of the laboratory service

11. Cleanliness of the facility

12. Location of rest rooms

Medical laboratory organization of care

13. Test results received on time as told/not 
missing

14. Information given before specimen 
collection outside the laboratory room

15. Completeness of information on how 
and when to receive laboratory results

16. Ability of person drawing blood to put 
client at ease

17. Bruise development after phlebotomy 
procedures

18. Number of needle stick attempts

Humanity of care

19. Maintaining privacy and confidentiality

20. Ability of the laboratory personnel to 
answer questions

21. Application of informed consent

Environment

22. Availability of place in the blood 
drawing room to put personal things

23. Adequacy of sitting arrangement in 
waiting room

24. Problem of overcrowding

25. Cleanness and comfort of waiting room

26. Cleanliness of the blood drawing area

27. Latrine accessibility and availability

28. Latrine cleanness and comfort

9.  Proffering a way for patients/clients satisfaction in Nigerian medical 
laboratory administration

Patients and patients’ relatives, Physicians and healthcare providers, public 
health and government, communities and interested parties and medical labora-
tory profession in general needs satisfaction from medical laboratory services. 
Such satisfied services needs team work among all healthcare workers [31, 32] 
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including patients [33, 34]. In Nigeria for instance, the following could improve 
customers’ satisfaction:

a. Ensuring high levels of satisfaction among the team members and customers 
on delivery of health services.

b. Improving communication in the provision of healthcare services while inter-
acting with patients and caregivers.

c. Improving communication and partnership among all health providers and 
patients.

d. Improved response processes in addressing issues in determination of health-
care of client based on survey outcomes.

e. Ensuring clarity of the roles of all health providers working with the patients/
clients.

f. Patients are less likely to receive the best possible care if medical laboratory 
services are not of high quality.

g. Minimizing guess work in healthcare management, rather address quality 
issues and use medical laboratory services in all health cases.

h. Address leadership challenges in health sector, especially towards using health 
administrators and human resource managers.

i. Address labour crisis and incessant strikes.

j. Equip, quality control and maintain medical laboratory installations.

k. Government should address cost implications of medical laboratory services 
and if possible create subsidy packages for public health laboratory services just 
as it is done for COVID-19 testing across the world, Nigeria inclusive.

10. Conclusion

Medical laboratory clients ranging from patients and patients’ relations, physi-
cians and other healthcare workers, public health and government, communities 
and interested parties, and medical laboratory profession deserves satisfaction and 
quality improvement. Such customer service and satisfaction should be in line with 
the ISO 15189, ISO 17075 and ISO 9001. There is a need to administer services satis-
faction survey to customers/clients from time to time so the outcome can be used to 
correct services errors and cause quality improvement. In healthcare, satisfaction of 
patients (customers/clients) in medical laboratory services actually contributes to 
health and quality improvement and this should be sustained.
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Chapter 16

The Modern Universal Total Knee 
Arthroplasty: Maximized Value, 
Streamlined Efficiency
Bryant Bonner, Jesua I. Law, Erin Hofmann and Eric Dacus

Abstract

A universal total knee arthroplasty system able to accurately resurface either left 
or right knees of all shapes and sizes is compelling as there is an increased need for 
improved efficiency and value. With a modern universal total knee system, a single 
instrument tray can be utilized for more than 90% of cases and doesn’t require any 
specific customization or disposable instruments. This streamlined workflow is accom-
plished with unique instrumentation that features a symmetrical femoral and tibial 
implant for all patients. Symmetrical tibial implants have been shown to have equivalent 
outcomes and low complications compared to asymmetric tibial trays. The universal 
symmetrical femoral implant, with its deepened trochlear groove, allows for optimal 
patellar tracking and recent studies have demonstrated this symmetrical femoral implant 
to have comparable femoral rollback and axial rotation to native knees. This efficient 
instrumentation reduces overall inventory, decreases turnover times, and exposes fewer 
instruments that may otherwise be susceptible to contamination. All without detriment 
to the patient outcome or surgeon workflow. Studies have shown clinical scores of the 
modern universal total knee arthroplasty system are a great value not only to the surgeon 
but also to the healthcare system as a whole—a necessity in modern healthcare.

Keywords: total knee arthroplasty, universal total knee, symmetrical component, 
efficient design, economics

1. Introduction

Total knee arthroplasty (TKA) is one of the most successful elective surgical 
procedures available [1], allowing for the treatment of end-stage osteoarthritis 
and functional limitation to restore patient mobility and functional activity. 
Recent reports project that elective joint replacement surgery will be the most 
common surgical procedure over the next 10 years [2, 3], and the number of 
TKAs performed in the United States (US) is estimated to increase exponen-
tially—approximately 401% by 2040 compared to the 2014 US National Implant 
Services (NIS) database [4]. Meanwhile, according to the Centers for Medicare 
and Medicaid, healthcare expenditures are projected to grow at a rate of 5.8% per 
year [5] with a significant number of hospital costs being derived from operating 
room expenses [6]. Consequently, there is a push to maximize efficiency, includ-
ing streamlining operating room flow (set up, surgical time, turnaround time) 
while reducing cost and risks of infection. This improved efficiency must come 
without sacrificing patient outcomes in an effort to rein in ballooning healthcare 
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costs. In this chapter, we will highlight the significance of a modern universal total 
knee arthroplasty system in helping to simplify the OR and save on healthcare 
expenditures.

2. Design history

Total knee arthroplasty has evolved significantly since its first inception in 
the late 19th and 20th centuries; implant designs have improved and advances in 
surgical tools have born less invasive techniques. Originally, the first arthroplasty 
was conceived as a simple resection arthroplasty in the 1860s. Excess bone was 
removed to improve motion, but this was limited by the recurrence of bone forma-
tion, at times, knee fusion and this arthroplasty often lead to instability if too much 
bone was removed [7]. This technique evolved to interposition arthroplasty, by 
which the insertion of soft tissue was used to reconstruct the joint surface and help 
prevent bone formation; this method was abandoned due to continued pain and 
failure of the interposition [8]. The hinged prosthesis of the 1950s was the first to 
replace the femoral and tibial surfaces, and patients experienced significant pain 
relief. Unfortunately, these linked prostheses were unable to replace complex knee 
kinematics and had high failure rates due to early loosening from stress shielding 
[9]. The 1970s saw the evolution of the condylar TKA prosthesis from Ranawat, 
Coventry, and Townley, which set the foundation of the less constrained and more 
anatomic modern implants of today [10–12].

Initially designed with a symmetrical femoral component, these condylar 
implant systems offered pain relief but featured a shallow, straight trochlear groove, 
and struggled to replicate natural patellar tracking. The 1980s brought a shift to an 
asymmetric, side-specific design [13] to better match the normal bony anatomy 

Figure 1. 
Total Joint Orthopedics, Inc.’s (TJO) Klassic® Femur featuring a 9° double Q-angle to optimize patellofemoral 
tracking for both left and right-sided anatomy.
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of the distal femur of a patient and thus improve knee kinematics [13]. Multiple 
studies have failed to show any significant difference in knee clinical or functional 
scores in patients with a modern universal femoral component when compared to 
those with asymmetrical femoral design [14–17].

While the symmetrical femoral component fell out of favor due to patello-
femoral complications that were encountered during the design evolution, such as 
poor tracking and dislocation, these issues have since been corrected with modern 
universal designs [13]. For example, one implant company, Total Joint Orthopedics, 
Inc.’s (TJO) patented Klassic Femur has a unique deepened anatomical trochlear 
groove, allowing for optimal patellar tracking along a 9° double Q-angle for both 
left and right-sided knees while still retaining a neutral outside profile of the 
anterior flange and restoring native kinematics (Figure 1) [18, 19].

3. Design and rationale

There are a number of ways surgeons can address surgical techniques to help 
improve efficiency, including, but not limited to, patient-specific instrumentation, 
navigation assistance, and type of implant. A universal knee system is one way to 
help improve efficiency and reduce operating room costs. This system optimizes 
efficiency in a number of ways, one of which involves the implant design itself, which 
allows the surgeon to utilize the same system for the majority of primary TKA, but 
also allows the flexibility to progress from a cruciate-retaining primary TKA to a 
maximally stabilized revision TKA with the same family of instrumentation.

The femur is designed with a specific trochlear groove to accommodate patellar 
tracking for both left and right knee anatomy. This trochlear groove design is based 
on the quadriceps, or Q-angle, which describes the vector of the pull of the quadri-
ceps on the patella and is fashioned so that its angle allows for optimal tracking for 
both left and right knees. Moreover, the universal knee system femur is designed 
to be compatible with a variety of polyethylene inserts, such as cruciate-retaining 
(CR); posterior cruciate ligament (PCL) sacrificing (PS) in both a posted posterior-
stabilized, or ultra-congruent (UC), with a raised anterior lip for cruciate stabiliza-
tion; and a varus/valgus constrained; polyethylene inserts, offering a full evolution 
of stability with one implant and instrumentation system. This alone significantly 
reduces the number of instruments and implants that must be shipped, sterilized, 
and stored at the hospital or surgical center. Because the system was designed holis-
tically, cuts, peg locations, and trialing are standardized throughout the workflow, 
eliminating time-consuming steps when alternative sizing or additional stability is 
required. For example, a more constrained femoral trial can be utilized before mak-
ing any further cuts to assess the need for a more constrained polyethylene insert.

The symmetrical tibial baseplate is optimized to fit both right and left proximal 
tibias using a potbellied design. Throughout development, design surgeons traced 
native tibial resections during routine TKA, and this gradual anterior bump opti-
mizes fit in most patient anatomy. A plethora of studies have examined the universal 
tibial design, which suggests there is improved tibial coverage, improved external 
rotation, and decreased risk for overstuffing components [20, 21]. Additionally, 
consistent polyethylene thickness to the peripheral edges and matching conforming 
geometry of the baseplate and polyethylene insert optimize congruency, offering 
exceptional mid-flexion stability [19]. All baseplates, whether cemented or cement-
less, offer modularity so that they can accommodate a stem extension in either a 
primary or revision setting. Studies have shown that stemmed tibial components 
offer enhanced fixation and additional stability, and improve outcomes in heavier 
patients [22, 23].
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In addition to the components, the instruments and number of trays utilized 
during the case can also significantly affect efficiency and cost. A majority of the 
instruments in the tray have multiple functions and are utilized at different times 
throughout the case. This universal knee system design allows up to 90% of cases, 
regardless of a workflow (e.g., gap balancing or measured resection technique), to 
be completed with a single tray of instruments; revision cases require one or two 
additional trays depending on the level of stability needed (Figure 2).

This significant optimization in the number of required instrumentation 
results in a reduced amount of inventory needed for a TKA which can help improve 
surgeon and hospital efficiency as well as reduce costs. A recent Harvard Business 
School study demonstrated that hospitals often underestimate the costs of idle 
space and equipment resulting in errors in utilization [24].

By reducing the number of trays, studies have also demonstrated that surgeons 
are able to reduce OR time and sterilization costs, the incidence of infection as well 
as optimize efficiency and ergonomics [25, 26]. Fewer instrument trays require less 
time to set up and break down and need less space and time to sterilize. Moreover, 
with respect to cleaning and sterilization, fewer instruments mean that there is less 
total exposed instrumentation surface area that is susceptible to contamination. 
Additional studies have also confirmed that the decreased inventory and instrumen-
tation do not adversely affect patient outcomes but may actually improve them [26].

Studies in Europe have analyzed the cost of sterilizing and packaging reusable 
instruments somewhere between $0.59 and $11.52 (USD) per surgical instrument 
[27–29]. If a surgeon is able to reduce the number of instrument trays the savings 
could be huge, with one study looking at a reduction from 7.5 trays in a TKA to three 
trays. This reduction led to an estimated annual savings of $159,600 in steriliza-
tion costs and $99,000 in improved turnover times [30]. Each tray costs between 
$60 and $150 dollars to sterilize, and each tray averages 2 minutes to open onto the 

Figure 2. 
With a modern universal total knee system, a single standard instrument tray may be used for up to 90% of 
primary total knee arthroplasty while following AORN guidelines to weigh less than 25 lbs. A second tray is 
offered for micro/macro trials, allowing a primary TKA to be performed with two trays or fewer 10% of the 
time. TJO’s Klassic ONE® Knee System single instrumentation tray is featured as an example here.
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sterile field; some systems have estimated a cost savings of up to $1350 per case 
compared to a typical eight tray implant system [1, 25, 26, 31, 32]. As a result, there 
is a significant opportunity to improve value through reducing and making hospital 
inventory more efficient.

4. Conclusion

Total knee arthroplasty remains one of the most successful elective operations 
and the number of cases is only expected to increase in the years ahead. Originally 
conceived as simple resection arthroplasty, total knee arthroplasty has seen many 
iterations through failures and redesigns to reach the condylar implant designs of 
today, however, the field remains hungry for further innovation in order to meet 
the anticipated demand of the future. One such method to maximize efficiency 
and reduce costs, while maintaining or improving patient outcomes, is the use of a 
modern universal total knee arthroplasty system.

Universal symmetrical tibial baseplates are already commonplace in many 
modern implant systems, with recent studies demonstrating the decreased inven-
tory and instrumentation does not adversely affect patient outcomes, but it is the 
modern design of the universal femoral component that is especially intriguing. 
While there have been concerns in the past with patellofemoral tracking issues, the 
modern designs, such as those from Total Joint Orthopedics, Inc. (TJO), feature a 
patented trochlear groove allowing for optimal patellar tracking along a 9° double 
Q-angle for both left and right anatomy [18]. Furthermore, a modern universal total 
knee system features a reduced total number of instruments needed as the system 
is holistically designed using standardized connections and multi-use instruments. 
These innovations require less instrumentation for each TKA without sacrific-
ing crucial steps or surgeon workflow, which provides significant cost savings, 
improvement in operating room efficiency, and a decreased infection risk. Fewer 
instrumentation trays require less inventory space, allow for faster sterilization, the 
decreased time needed for setup and breakdown, and less exposed instrumentation 
surface area that is susceptible to contamination. With these factors combined, 
some studies estimate a potential cost savings of around $250,000 annually, and 
some system manufacturers estimate potential savings of $1350 per TKA case. 
While some may see this as a relic of the past, the updated modern design of the 
components and revamped instrumentation of these systems provide cost savings 
and efficiency that is a premium in healthcare today. A modern universal total 
knee arthroplasty system is a crucial asset in any surgical setting, like hospitals and 
ambulatory surgery centers alike seek to reduce costs as healthcare expenditures 
balloon and sterile processing and storage space become more limited.
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Chapter 17

Teva Pharmaceutical: Generic 
Market Access to Global 
Healthcare Industry
Neta Kela-Madar

Abstract

The present paper represents a qualitative case study on the pharmaceutical 
company Teva, including an in-depth exploration of the company within the 
specific context of pharmaceutical industry. Being a qualitative case study in the 
business discipline, the company details regarding the shareholders, the stock 
price fluctuations in recent decades in comparison with other competitors will be 
presented. The objective of this article is to provide a thorough description of Teva, 
a global leader in the pharmaceutical industry, by assessing the evolution of the 
company considering the changes at the corporate level and in the market, like the 
appearances of new competitors. The results will contribute in providing an insight 
in how future pharma companies can avoid certain pitfalls and how they should 
reply to the market competition and different other changes on the market.

Keywords: Pharmaceutical, market access, healthcare, global industry

1. Introduction

Teva Pharmaceutical Industries Ltd. is Israel’s first and largest multinational, 
reaching a dominant position on the global level, in generic pharmaceuticals. Teva 
has humble beginnings. Established in 1901, it was created out of a family endow-
ment, immigrant loads, and a modest early investment. By 1990, it was one of the 
most prominent pharmaceutical companies in the world [1]. Teva’s global meteoric 
rise was largely due to the development and patent of COPAXONE®, a novel treat-
ment for multiple sclerosis.

Teva Pharmaceutical Industries Ltd. was one of the first companies to produce 
generic drugs and now it is one of the largest pharmaceutical companies in the 
world, with 16,000 products related to generics, novel drugs, and over-the-counter 
medications. Teva had been active in 60 countries internationally and supplied 
drugs to 200 million people worldwide. Manufacturing, research, and marketing 
sites were largely located in Israel, North America, and Europe.

The company had staff strength of 60,000 people, of which 6,500 were based in 
Israel. Since 1976, Teva has had eight chief executive officers (Figure 1). The year 1976 
was a turning point for the company as Teva, Zori, and Assia united to create Teva 
Pharmaceutical Industries Ltd. It was a period of consolidation for the business [2].

The pharma industry suffered significant transformations over the last decades 
and a thorough analysis of how these changes impacted Teva company are worthy 
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of study. Also, it is important to understand the new competitors from emerging 
markets, which are adopting aggressive tactics on the market. The present research 
describes an analysis of the case study on Teva company in the context of pharma 
industry, having as purpose to provide an insight in how future pharma companies 
can avoid certain pitfalls and how they should reply to the market competition and 
different other changes on the market (Figure 2).

2. Literature review

2.1 Company’s values

With a mission to be a global leader in generics and biopharmaceutical, improv-
ing the lives of patients worldwide, Teva’s core values were centred on corporate 

Figure 1. 
Teva C.E.O.s since 1976.

Figure 2. 
Teva’s logo, describing Teva’s values.
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responsibility and transparency. During its initial successful decades, Teva con-
sciously stressed a culture of employee satisfaction, and its message was that of a 
consumer brand to be trusted.

Teva emphasized the importance of drug safety, collaborations, health initia-
tives, and innovative research. The company had committed to various socio-
economic initiatives, including donations, human rights, diversity, inclusion, 
occupational health, and safety, as well as the environment and pharmaceutical 
drugs [3].

2.2 History

The Teva production plant was established in Jerusalem on May 1, 1935, located 
in the neighborhood of Bayit Vegan. The factory was built with an investment of 
4,900 pounds sterling, partially from the family endowment and partially from 
loans made by German immigrants. The immigrants wanted to support fellow 
German, Günther Friedlander, who was a pharmacist and botanist.

Banker Dr. Alfred Feuchtwanger became a partner in Teva when he funded 
a credit shortage in the company. He held a 33% share of Teva. In 1951, 
Dr. Feuchtwanger initiated Teva’s initial public offering and entrance into the 
Tel Aviv Stock Exchange as a publicly listed and traded company.

During World War II, the factory supplied medicines to the Allied forces, in 
particular, to the British army in the Middle East. Sir Alan Gordon Cunningham, 
Colonial Minister and head of the British Mandate, visited the factory on behalf 
of the Secretary of State for the Colonies. His visit to the Teva factory significantly 
jumpstarted its reputation in the pharmaceutical industry.

In 1959, the pharmaceutical branch of the Israeli Manufacturer’s Association 
conducted a survey among Israeli pharmaceutical companies, and the Teva plant 
in Jerusalem was ranked first. The results of the survey showed that the market 
approved of and supported Teva products, many of which were developed by Dr. 
Friedlander and the factory staff. The workers felt appreciated for their initiative 
and ideas. They took pride in their work and performed their tasks with strict 
execution.

In 1971, the Teva plant moved from Bayit Vegan to the industrial park in Har 
Hozvim. It was the first scientific factory that was established in Kiryat Atirot. 
Teva has expanded its operations over the years. For instance, in 1982, Teva 
received F.D.A. approval for its Kfar Saba plant in central Israel, which allowed it 
to market its generic drugs in the United States. The factories of Teva enabled the 
business to transform into a powerhouse drug maker. In 2019, the Kfar Saba plant 
of Teva received an F.D.A. approval stamp for the manufacturing of migraine 
drugs [4].

2.3 The company’s main products

Regarding the commercialized products, the drugs produced by Teva can be 
used for migraines, pain management, cancer, and supportive care, and respira-
tory disorders. Some of the common generic drugs of the company are Alvimopan 
Capsules, Brinzolamide Ophthalmic Suspension, Colchicine Tablets, U.S.P., 
Dimethyl Fumarate Delayed-Release Capsules, Efavirenz, Emtricitabine, and 
Tenofovir Disoproxil Fumarate Tablets, etc. [5].

The company expanded into the treatment of a wide variety of disease types 
while simultaneously developing generic drugs. The goal was to provide faster and 
better solutions for patients battling various diseases. From a business perspective, 
Teva’s strategy was to increase drug production to generate higher revenue.
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In the mid-1990s, Teva introduced a novel drug called COPAXONE®, to 
treat multiple sclerosis. The drug was developed by a team of researchers at the 
Weizmann Institute of Science and was considered the world’s best treatment 
against the condition. COPAXONE® received the United States Food and Drug 
Authority (F.D.A.) approval in 1996 and was regarded as one of the greatest 
achievements of Israel’s scientific efforts.

This invention transformed Teva from a company that produced generic drugs 
to one that produced novel treatments. Since 2015, COPAXONE® was marketed 
to more than 50 countries worldwide. Teva’s revenue from worldwide drug sales 
reached $4.2 billion, roughly 21% of the company’s total revenue.

Another novel drug produced by Teva called Azilect was intended to treat 
Parkinson’s disease. Teva launched the drug in Israel in 2005. A year later, the drug 
was launched and marketed in the United States. Teva discovered that Azilect was 
the only drug in the world that could treat the symptoms of Parkinson’s disease and 
delay the physical deterioration due to the disease. Azilect has been sold in more 
than 45 countries around the world. In 2010, sales revenue for Azilect was $318 
million.

At the end of 2016, Teva’s novel drug portfolio was worth hundreds of millions 
of dollars. Considerable investments in R&D were critical to developing new novel 
drugs and maintaining Teva’s current portfolio of novel drugs.

Patent protection has been an important tool for Teva to safeguard its innovation 
as well as to recoup the R&D invests in drug development. Various companies had 
tried to launch drugs in order to compete with COPAXONE®. In June 2015, the U.S. 
Federal Court of Appeals ruled that Teva’s patent of its 20 mg dose of COPAXONE® 
was expired.

Teva’s losses continued in 2017, as the U.S. Patent Commission in the Delaware 
District Court filed a motion to revoke the exclusivity of the patent from Teva that 
had accrued them $49 billion in revenue. This caused the company’s stock to decline 
about 50 percent in 12 months’ time. Additionally, the Federal Court of Appeals 
filed a request to cancel the validity of one of the company’s patents for the lung 
cancer drug Alimta that earned the company $1.1 billion in 2016.

Teva had been looking at introducing a novel migraine drug to be a replace-
ment of sorts for COPAXONE®. This new drug hoped to treat various iterations 
of migraines. Teva has introduced AJOVY, which is a pre-filled injection for the 
prophylaxis of migraines in adults. It received a nod from European Medicines 
Agency’s Committee for Medicinal Products for Human Use in 2019 [6]. Despite 
patent challenges in the United States, in December 2015, the European Patent 
Office approved Teva’s patent for the 40 mg dose of COPAXONE® until 2030.

3. Research method

To understand the evolution of a company in time, it is important to analyze the 
key factors which contribute to the success or to the fall of a company. The present 
paper is based on a qualitative research, aiming to provide an in-depth understand-
ing on the correlation between the internal and external changes and the company’s 
evolution.

According to Baskarada [7], the case study method is the most widely used 
method in academia for researchers interested in qualitative research, Baskarada [7] 
emphasizing the need to have a succinct guideline that can be practically followed.

This research presents a qualitative case study on Teva company in the context 
of pharma industry. Baxter and Jack [8] define a qualitative case study as a research 
methodology that helps in exploration of a phenomenon within some particular 
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context through various data sources, and it undertakes the exploration through 
variety of lenses in order to reveal multiple facets of the phenomenon. In the case 
of Teva company, the used data sources are business reports, news media, as well 
as specialized articles on pharmaceutical industries. The company is analyzed from 
multiple facets like the evolution of the stock price, the corporate decisions, the 
appearance of new competitors on the market and how the company’s revenues 
have been affected.

According to Yazan [9], in qualitative research, case study is one of the fre-
quently used methodologies, in which a real-time phenomenon is explored within 
its naturally occurring context, with the consideration that context will create a 
difference [10]. In the present case, the real-time phenomenon is the historical 
evolution of the Teva company with the consideration that the context of the overall 
pharmaceutical industry plays an important part in this evolution.

The considered phases of the chosen methodology are the same as the one pro-
posed by Rashid et al. [11] and they are the following: the foundation phase (ana-
lyze of what is relevant in assessing the success of Teva company in the context of 
pharma industry), prefield phase (deciding on the factors which will be measured, 
the case study protocol), field phase (in this case, gathering the relevant data from 
trustworthy resources), reporting phase (reporting the findings).

The factors which help in assessing the evolution of Teva company are the com-
petitors, the company’s business strategy, the stock performance and the company’s 
overall performance. By analyzing these factors and reporting some of the quantita-
tive data associated with them will help in painting a broad picture of the company’s 
evolution.

4. Findings

4.1 Competitors

Teva has several competitors in the global market, like Momenta 
Pharmaceuticals, Mylan, Synthon, Unipharm and Rafa. Another name worth 
mentioning is Allergan, which, in 2015, became the largest shareholder of Teva after 
Teva acquired Allergan’s generic pharmaceutical division.

One of the main products of Momenta Pharmaceuticals is Glatopa®, a generic 
form of COPAXONE®. In 2015 Glatopa® was approved by the US FDA and 
launched in the United States. Momenta Pharmaceuticals collaborated with Sandoz, 
a Novartis company, to produce Glatopa®. The intent was for Glatopa® to replace 
Teva’s 40 mg dose of COPAXONE® [12].

The multinational drug development company, Mylan, was registered and 
based in the Netherlands, with branches in the U.K. and Pennsylvania. Until 2007, 
the American branch of Mylan only operated in the domestic market. However, 
after Mylan acquired German drug company Merck, and the Indian Laboratories of 
Matrix, Mylan became the second-largest generic drug company in the world, after 
Teva. Mylan started marketing their version of the 40 mg dose of COPAXONE® in 
October 2017 [13].

The Dutch company Synthon, is an international pharmaceutical company and 
one of the leaders in the field of generic medicines. In 2017, Synthon announced 
that it had successfully conducted clinical trials in order to prove that its glat-
iramer acetate (sold as Remurel by Alvogen) provided the same therapeutic 
benefit as Teva’s 40 mg COPAXONE®. Synthon received the European Medical 
Agency’s approval in a process in which all 29 E.U. Member states adopted the 
approval [14].
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Regarding the key competitors in the domestic market, Unipharm and Rafa are 
worth mentioning. Unipharm, had been developing and marketing generic drugs 
since 1975. Founded by pharmacist Zvulun Tomer, the company was a pioneer in 
the generic drugs force. Unipharm’s drugs targeted the treatment of a wide range 
of diseases and symptoms such as mental health, heart health, sleep, Alzheimer’s, 
infectious diseases, urology, eyes, and more. In 2017, Unipharm launched a new 
plant in Mavo Carmel. At this manufacturing plant, Unipharm introduced new 
technologies and development processes to achieve production efficiencies and 
cost savings in generic drug manufacturing [15]. It uses innovative approaches to 
act as a one-stop solution for health manufacturing needs and thus poses chal-
lenges to Teva.

Rafa was founded in 1937 and is one of the leading pharmaceutical companies 
in the country. The company specialized in the marketing, manufacturing, and 
distributing of novel and generic drugs, prescription drugs, over-the-counter 
drugs, as well as therapeutic products. Rafa products were marketed to all Israeli 
health institutions, such as public and private hospitals, clinics, health clinics, 
and more, serving a wide range of ages in the population, from infants to the 
elderly [16]. The company focuses on research activities to introduce the latest 
drugs and therapies relating to different conditions and thus poses a challenge 
for Teva [17].

4.2 The business strategy

Since the 2000s, Teva had embarked on an acquisition strategy – buying over 
large generic drug companies to create value for the company. Some acquisitions 
seemed initially successful but proved otherwise later. Other acquisitions lacked 
clear plans. When Teva acquired U.S. drug company Cephalon in October 2011, 
Cephalon’s R&D team took over the development of the anti-depression drug. 
Within a year, the R&D employees were laid off.

The acquisitions resulted in significant short-term financial gains because stock 
prices could be raised through acquisitions. Chief executives of that period had 
focused on creating shareholder value through mergers and acquisitions in the 
pharmaceutical market, rather than focusing their energy on their drug clientele 
and patients. They also channeled investments away from the research and develop-
ment of drugs such as COPAXONE®.

4.3 Stock performance

Teva had a “dual stock,” or a stock that traded in two trading areas: in the home 
country of the company, and in the stock exchange of another large country. Teva’s 
dual stock was traded on the Tel Aviv Stock Exchange as well as the New York Stock 
Exchange.

At the beginning of the 2000s, Teva’s share rose 20 times, which significantly 
impacted the Tel Aviv Stock Exchange. Investment in Teva had become extremely 
popular and was even referred to as the “people’s share.” However, Teva stock also 
experienced sharp declines during 1998, the middle of 2004, and after the publica-
tion of negative reports in 2006. A financial commentator at one point even said, 
the public suddenly understands that “Teva is also a share.”

From the beginning of 2014 until the middle of 2015, Teva’s share price  
almost doubled, but by the end of 2016, it returned to the level that it was in  
early 2014. In May 2017, Teva’s share dropped to a level that it has not been 
since 2005.
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4.4 Teva’s overall performance

Since the end of 2015, Teva’s shares are down by 64%, which has erased more 
than $40 billion in market capitalization [18]. The company’s worsening perfor-
mance led to a wave of layoffs. Teva cut 14,000 jobs worldwide, which was more than 
25 percent of the company’s international workforce. According to Teva, it plans to 
lay off 1,750 employees, and that’s just the beginning [19]. The layoffs will occur as 
a result of the closure or sale of a significant number of R&D sites, headquarters, 
offices, and a number of the company’s geographical divisions will also be reduced.

By the end of 2017, Teva closed or sold six plants. This was followed by the 
closure of another nine plants in 2018.

The company’s two plants in Jerusalem, which employed 1,100 employees, have 
been closed, the factory in Kiryat Shmona sold, the R&D center in Netanya, which 
employed 350, people has also closed as of 2019 [20].

In addition, Teva ceased operations at the global logistics center S.L.A. from the 
Shoham Industrial Area, even though it employed 700 people [21].

While on the one hand, the reduction plan raised the value of the stock by 
creating the illusion of improvement, it damaged employee and customer trust and 
further contributed to the deterioration of the company’s shares.

In 2019, Teva’s total revenue fell by 8% to $16.9 million, which was a decrease 
of 8% as compared to 2018. This decline was mainly due to various reasons like 
the generic competition to COPAXONE®, a decline in revenues from U.S. generics 
business, BENDEKA®/TREANDA®, and Japan. However, this decline was par-
tially offset by higher revenues from AUSTEDO, AJOVY, and QVAR® in the United 
States. COPAXONE® accounted for 11% of Teva’s North America revenue from 
October to November 2019 [22].

5. Discussion

By combining the above-mentioned factors, a broad picture of the company’s 
evolution can be painted.

Things took a downturn in the 2000s when Teva embarked on a strategy to 
create shareholder value through mergers and acquisitions. When Teva acquired 
U.S. drug company Cephalon in October 2011, Cephalon’s R&D team took over the 
development of the anti-depression drug. Within a year, the R&D employees were 
laid off. The acquisitions resulted in significant short-term financial gains because 
stock prices could be raised through acquisitions. Chief executives of that period 
had focused on creating shareholder value through mergers and acquisitions in the 
pharmaceutical market, rather than focusing their energy on their drug clientele 
and patients. They also channeled investments away from the research and devel-
opment of drugs such as COPAXONE®. Teva’s reputation as an innovative and 
entrepreneurial Israeli company with a heart for its employees seemed to have lost 
its way (Figure 3).

In 2015, Teva’s competitor, Allergan, became the largest shareholder of Teva 
after Teva acquired Allergan’s generic pharmaceutical division. This resulted in 
much unhappiness among other shareholders, causing a corporate crisis. The other 
shareholders of the business were dissatisfied as the two leading generic businesses 
came together, and their fundamental needs and expectations overshadowed the 
needs of other shareholders [23].

After the U.S. Federal Court of Appeals ruled in 2015 that Teva’s patent of its 
20 mg dose of COPAXONE® was expired, the competitors launched their generic 
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Figure 3. 
Areas of care treated by Teva. (Sources: 1Teva treatment for migraine, https://www.teva.co.il/Treatment-area/
Migraine/, date accessed: 28 February 2020. 2Teva launches AJOVY for the treatment of migraine with the 
YpsoMate autoinjector from Ypsomed, https://www.ypsomed.com/fr-CA/derniere-nouvelles/news-reader-detail-
page/teva-launches-ajovy-for-the-treatment-of-migraine-with-the-ypsomate-autoinjector-from-ypsomed.
html#:~:text=AJOVY®%20(fremanezumab%2Dvfrm),is%20affected%20by%20migraine%20worldwide, 
date accessed: 28 February 2020. 3Teva treatment for pain, https://www.teva.co.il/Treatment-area/Pain/, date 
accessed: 28 February 2020. 4Teva treatment for CNS, https://www.teva.co.il/Treatment-area/Central-Nervous-
System/, date accessed: 28 February 2020. 5Teva treatment for cancer, https://www.teva.co.il/Treatment-area/
Oncology/, date accessed: 28 February 2020. 6Teva treatment for breathing, www.teva.co.il/Treatment-area/
BreathLobby/, date accessed: 28 February 2020. Teva Pharmaceutical Industries Limited, https://www.
annualreports.com/HostedData/AnnualReports/PDF/NYSE_TEVA_2019.pdf, date accessed: 28 February 2020.)
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versions and the profitability of COPAXONE® eroded, and Teva’s market share 
plunged. With the launch of Glatopa®, Teva had expected it to reduce Teva’s 
revenue by 18% to 4.7 billion as well as further eroding prices [24]. This increased 
the competition of COPAXONE® significantly. Also, the competition generated 
by Mylan’s generic version, sparked a competitive price war leading to Teva’s US 
COPAXONE® revenue to fall by 20 percent (Figure 4). Regarding Synthon, one hit 
was when Synthon was accepted in European markets. Even though the European 
market was not the most important market for COPAXONE®, Teva had until then 
enjoyed patent protection and avoided competition. Synthon’s announcement came 
just a few days after Mylan launched the 40 mg and 20 mg versions of glatiramer 
acetate in the United States [14].

Teva’s troubles continued to mount. Its share value was reduced in the 
indices due to stock exchange reform. Teva was also denied a critical patent 
application which eroded the profitability of the flagship drug COPAXONE®. 
COPAXONE®faced growing competition after parallel pharmaceutical companies 
launched their generic versions in 2016, which triggered a precipitous decrease in 
Teva’s market share (Figure 5).

One of the main reasons for Teva’s losses is a result of being entirely dependent 
on the sales of one of the company’s primary drugs, Copaxone, used as the treat-
ment for M.S. This puts Teva in a weak position because any drop in drug sales can 
and will have a negative impact on the company.

Figure 4. 
Price return performance. (Source: Can Teva (TEVA) Return to Growth in This Year or Next?, https://finance.
yahoo.com/news/teva-teva-return-growth-next-095909420.html?guccounter=1&guce_referrer=aHR0cHM6Ly9
3d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAAN5KQnTTIjEo7PfncCLKNGoUwFpDU2vz 
UMoUxszodGcNCk5sv1NLAQ5MMRJ3ctF1Z9Rvi5QFhSDErtdGH6I66TL-5_HIFkVT_ 
Dpz0nXFej10FdufNDx0UQdY2WbUJRUr89J9wa1vGEVR_pjI9sG7phD6PFgemJIZyfMU0n5mZdn0, date 
accessed: 28 February 2020.)

Figure 5. 
Source: Zacks, Generic Industry on Path to Recovery: 3 Hot Picks for 2019, https://www.nasdaq.com/articles/
generic-industry-on-path-to-recovery%3A-3-hot-picks-for-2019-2018-12-28, date accessed: 28 February 2020.
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Figure 7. 
Annual revenue of Teva Pharmaceuticals industries. (Source: Revenue of Teva Pharmaceutical Industries from 
2006 to 2020, https://www.statista.com/statistics/272542/teva-pharmaceutical-industries-net-sales-since-2006/, 
date accessed: 28 February 2020.)

When Schultz joined the company, Teva’s debt was $40 billion. Teva had also 
begun a process of significant streamlining, which included laying off about 25 
percent of its employees, or roughly 14,000 people, and 1,750 in Israel alone. Teva 
had lost more than half its market value, with plans underway to leave 45 countries 
before the year is out. It is currently difficult to assess what can be done so that Teva 
can rebuild its reputation (Figure 6).

The acquisitions resulted in significant short-term financial gains because stock 
prices could be raised through acquisitions. Chief executives of that period had 
focused on creating shareholder value through mergers and acquisitions in the 
pharmaceutical market, rather than focusing their energy on their drug clientele 

Figure 6. 
Teva’s stock performance. (Source: Teva Pharmaceutical Industries Limited, https://finance.yahoo.com/chart/
TEVA, date accessed: 28 February 2020.)
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and patients. They also channeled investments away from the research and devel-
opment of drugs such as COPAXONE®. Teva’s reputation as an innovative and 
entrepreneurial Israeli company with a heart for its employees seemed to have lost 
its way (Figure 7).

In May 2017, Teva’s share dropped to a level that it has not been since 2005; the 
decline was due to investors’ concerns that in June 2017, Mylan would receive autho-
rization to initiate the marketing of a generic version of Teva’s profitable 40 mg 
COPAXONE® in the United States.

In the last decade, Teva has spent $70 billion on giant acquisitions, Cephalon 
and Actavis, and for that reason, it is expected that its value to be minimally $70 
billion, but in reality, it is about half of that, and its share has plummeted more than 
the rest of the sector. The cutting of spending was not large enough to justify the 
acquisition.

In 2019, Teva’s total revenue fell by 8% to $16.9 million, which was a decrease 
of 8% as compared to 2018. This decline was mainly due to various reasons like 
the generic competition to COPAXONE®, a decline in revenues from U.S. generics 
business, BENDEKA®/TREANDA®, and Japan. However, this decline was par-
tially offset by higher revenues from AUSTEDO, AJOVY, and QVAR® in the United 
States. COPAXONE® accounted for 11% of Teva’s North America revenue from 
October to November 2019 [22].

In spite of the many difficulties the company faced in the last decades, there 
is still the possibility that the company can rebalance again and learn from its 
mistakes. Teva is still a major pharmaceutical company that offers a broad range 
of drugs in the global market setting. It has been showcasing consistent perfor-
mance and contributing to improve the health outcome of the general public. The 
firm’s strategy plays a cardinal role in influencing its contribution to the dynamic 
industry.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Impacts of Medical Tourism on 
Healthcare Access
Iskra Alexandra Nola and Zdeslav Radovčić

Abstract

Today, medical tourism is underrated and mostly perceived as a beauty tourism. 
However, except dermatological and dental services also organ transplantation, IVF 
and many other therapies are well present in medical tourism travel arrangements. 
Medical tourism without any doubt impacts access to healthcare. Healthcare system 
in many countries allows access to some of these services but all-around world 
approaches differ. We believe that healthcare access could greatly benefit by open-
ing this kind of services to wider population while at the same time not endangering 
patient’ safety. Harmonized propositions, accreditations and certificates for medi-
cal tourism industry access covered by both, private and public health insurances, 
would contribute to service transparency and patient’ safety while taking care of 
moral aspects of such services. Therefore, if consciously incorporated, medical 
tourism, as a part of global healthcare could easily become an efficient and effective 
additional access to healthcare.

Keywords: accreditation, certificates, healthcare access, healthcare insurance, 
liability, medical tourism, patient’s safety

1. Introduction

Medical tourism is an individual or organized journey outside of place of 
residence due to the use of medical service in another country. However, accord-
ing to WHO, currently there is no internationally accepted official definition of 
medical tourism [1]. This could be seen as an obstacle while not having the uniform 
approach to the subject is often the reason why services differ all over the world. In 
addition, non-uniform approach to the given subject could slow or enable, depend-
ing on country, the process of establishing criteria for services that could or should 
be welcomed under the health and public health systems.

However, knowing that accessibility to healthcare in patients’ places of residence 
can be limited for a number of reasons, including cost, distance to the closest health 
facility and waiting times, medical tourism represents a sector that could signifi-
cantly improve healthcare access. Unmet care needs may result in poorer health for 
people forgoing care and may increase health inequalities especially if such unmet 
needs are concentrated among poor people. Traveling for health is a realistic option 
to overcome this issue.

The use of some kind of healthcare outside of place of residence is not a new 
phenomenon. Ancient Greeks, from the area around the Mediterranean, traveled 
to Epidaurus, to get the medical advice of Aesculapius. In the 18th century, patients 
from England visited various spas abroad, while they believed their immune 
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system and overall health would be boosted by the different climate and water [2]. 
In the late 19th and at the beginning of 20th century Austro-Hungarian nobility 
discovered healing effects of water and air of the Croatian north coast, especially 
cities like Crikvenica and Opatija. However, finding balneal and climate therapy 
only, soon became insufficient. During the 20th century, wealthier people from less 
developed areas traveled to more developed regions to access better health facilities, 
highly trained medics, and new or more available procedures. Through the time, 
another group of medical travelers becomes more interested in finding good but less 
expensive institutions where they can get the same standard of specific medical care 
but for less money. This led to the new paradigm of medical tourism – patients that 
travel seeking for health service but also willing to combine they stay with the expe-
riences that other country could give them. They became tourists with the plan [3].

Nevertheless, the shifts that are currently visible in the medical tourism show 
the main differences in services provided. Some countries develop specific “supply” 
of services based on specific “demands”. In Europe Union (EU), there are countries 
that are much wealthier than the other European countries and thus some medical 
treatments are very expensive. For example, dental and dermatological services 
are often sought in eastern or southern European countries where the prices are 
much lower than in the northern and western countries [4]. The highest rate of 
hip replacement, which is most sought method when it comes to hip arthritis and 
related pain, are in Switzerland and Germany, among the countries members of 
Organization for Economic Co-operation and Development (OECD countries) [5]. 
This procedure has long waiting list if the healthcare access is organized through 
public clinics. Therefore, many patients opt to travel abroad to be operated sooner 
and at more affordable rate. In the past ten years, there is a visible in the number of 
outpatient hip replacements in United States of America (USA).

Not only the price is the cut-off value for the decision to go out of own country 
and seek the medical service. Sometimes the inability to get a specific medical help 
in one’s own country is the main reason to travel for health (procedure or technol-
ogy). In Europe, there are mutual agreements that cover such situations by exist-
ing national health insurances [6, 7], but the costs for rare diseases remain high. 
Sometimes, in certain countries, the procedures themselves or for certain group of 
people are not allowed due to cultural factors, as abortion, IVF or surrogacy, and 
thus some people reach for this kind of treatments available through medical tour-
ism. Moreover, there is a controversy related to the transplantations of the organs 
and the completely new market developed for these procedures. Besides that, in 
poor countries, there is a risk of organ trafficking.

Different types of demands in medical tourism market and different laws 
applied in different countries create an environment of too many information, 
fear and uncertainty especially in relation to the aftermath, which is reasonable to 
expect to happen in some of the situations. Thus, the reasons why patients make 
the decision to use medical tourism is very important, especially for studying the 
possible implications related to [7].

Today, the market of medical tourism is valued at hundreds of billions of USD 
and is constantly rising, thus presenting multi-way matter of subject. In some 
countries the health systems are losing patients because of high prices which make 
the patients to go to other, nearby countries, and in some cases insurance system do 
not allow patients to use any non-conventional approach in their therapies and heal-
ing process [8]. In this case, patients often use all the procedures covered by their 
insurance and at the same time, they pay for different approach as well. Here we can 
say – the system (the government system) is losing again.

Medical tourism brings many advantages to patients, countries and govern-
ments, but also many negative consequences that affect the individual and public 
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system. Obviously, the lack of internationally accepted official definition of medical 
tourism, of agreed definitions, of databases that record the total number of patients 
traveling abroad, of the procedures they undergo and of their outcome, is causing 
more problems as the time pass.

Without systematic monitoring and collecting data, it will be impossible to do 
the comparison of the quality of implemented services of medical tourism between 
countries and institutions. We believe that organized approach to this hot topic 
of medical tourism and implemented standards and measures through the health 
systems and services will not provide benefits only for the end-consumers, but also 
for the countries, governments and their economics as well.

2. Services

Medical services used by traveling patients are often elective interventions, 
complex surgery, procedures in the field of plastic surgery, dental medicine, as 
well as all other forms of medical care. Recently, there is a huge increase in search 
of second opinion outside of the country of residence and many internationally 
recognized clinics and hospitals see it as a lucrative side service.

However, the reasons that are behind the patients’ engagement in medical tour-
ism are complex. They include unmet care, the nature of services they are trying 
to find (including dental care), the manner by which the treatment is accessed 
(mainly dependable on resident’s country healthcare system), available properly 
educated staff and waiting time related to the service to be done in the resident 
country.

2.1 Unmet care

Inadequate healthcare access and unmet care in their native countries has led to 
a significant increase in the number of people using medical services outside the 
borders of their country. For example, in all European countries, most of the popu-
lation in 2018 reported that they had no unmet care needs for financial reasons, 
geographic reasons or waiting times (Figure 1).

Figure 1. 
Unmet need for medical examination due to financial, geographic or waiting time reasons, 2018. Source: 
This chart is made by authors by using data from Eurostat Database [9], (online data code: HLTH_
SILC_08$DV_361; sdg_03_60; tsdph270) and OECD data.
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However, in Estonia and Greece for example, at least 8% of the population 
reported some unmet needs for healthcare, with the burden falling mostly on 
people from low-income households, particularly in Greece. Nearly one in five 
Greek people in the lowest income quintile reported going without some medical 
care when they needed it and these unmet needs were mainly for financial reasons. 
In Estonia, long waiting times are the main reason for people to report unmet care 
needs, which are partly explained by the limited volume of some services (such as 
specialist consultations) fully reimbursed by public health insurance [9].

The gap in unmet medical and dental care needs between poor people and rich 
people remains large: on average across EU countries, people in the lowest income 
quintile are still four times more likely to report unmet medical care needs than 
those in the highest quintile, and six times more likely to report unmet dental care 
needs [9].

2.2 Staff shortage

The characteristics of national healthcare system will certainly define the overall 
demand for medical tourism in each country. In addition, the impact of medical 
tourism on national care system will depend on those characteristics as well. This 
double relation between medical tourism and healthcare system will finally affect 
the policy in this area.

Moreover, it is important to mention staff shortages especially in certain medical 
specializations or geographic areas [10]. In the coming decades, aged population 
is expected to be one of the major challenges for the health sector [11, 12]. The 
demand for healthcare will probably increase substantially in elderly population, 
particularly in the US and EU, and at the same time the proportion of the people 
in work will probably decline. In 2018, just over two fifths of all doctors in the EU 
were aged 55 years and over. According to the European Commission’s Directorate-
General for Health and Food Safety, more than 60 000 doctors (or 3.2% of the 
workforce) were expected to leave the profession each year during the period 
2018–2020. There are countries more affected - in 2018, more than half of all physi-
cians in Italy and Bulgaria were aged 55 years and over [13].

Proper healthcare access requires a sufficient number of doctors, with a proper 
mix of general practitioners and specialists and a proper geographic distribution 
to serve the population in the whole country. There were many concerns in the late 
2000s about projected shortages of doctors arising from population aging and the 
aging of the medical workforce [9]. These concerns prompted many EU countries 
to take actions to anticipate the retirement of a large number of doctors, notably 
by increasing the number of medical students, to replace those retiring [9]. Several 
countries also took actions to postpone the retirement of current doctors and 
recruited more doctors from abroad [9].

In many countries, the main concern has been about growing shortages of 
general practitioners, particularly in rural and remote regions. Whereas the overall 
number of doctors per capita has increased in nearly all countries (Figure 2), the 
share of general practitioners (GPs) has come down in most countries.

In many countries, it remains a challenge to attract a sufficient number of 
medical students to fill the available training places for general practitioners. The 
uneven geographic distribution of doctors and difficulties in recruiting and retain-
ing doctors in remote and sparsely populated areas is another persisting challenge 
in many European countries. In all countries, the density of physicians is generally 
greater in urban regions, reflecting the concentration of specialized services such 
as surgery in urban centers as well as physicians’ preferences to live and practice in 
cities [9].
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2.3 Waiting time

Some services in the international medical tourism are in more demand 
than others are. Services with long waiting lists are particularly influencing this 
demand. Moreover, long waiting lists for elective (non-urgent) surgery have been 
a longstanding issue in many European countries as they generate dissatisfac-
tion in patients because the expected benefits of treatments are postponed. The 
COVID-19 pandemic will likely increase waiting lists for many elective surgeries, 
at least temporarily, as non-urgent interventions have often been postponed  
during the peak of the epidemic.

The median waiting time for people who received a cataract surgery in 2019  
(or 2018) varied from about 30 days in Italy, Hungary and Denmark, to about 150 days 
in Estonia and 250 days in Poland. For hip replacement [5], the median waiting time 
ranged from 35 to 50 days in Denmark, Hungary and Italy, to 180 days in Poland and 
250 days in Estonia. The pattern is generally the same for knee replacement, although 
in most countries the waiting time is slightly longer than for hip replacement [9].

2.4 Oral health

Oral health is an important, although often neglected public health issue. The 
global burden of dental diseases is mostly seen in caries and periodontal diseases 
being major public health problems in industrialized countries among children and 
adults [14].

The economic burden of oral diseases is substantial. With dental costs on the rise, 
a vast number of people across Europe and the USA are finding it difficult to afford 
proper dental care, especially when it comes to procedures that are more complex. 
This is the main reason people are deciding to spend their holidays in destinations 
that offer them the same quality of dental services at lower price rates. This cost-
effectiveness principle is often the main principle in managing the choice of medical 
service and country of destination. There are different reasons why the prices in 
some countries are lower than in the other, but in most of the popular dental tourism 
destinations, it is due to lower labor and real estate costs. Dentists in these countries 
can afford themselves to have lower prices than their colleagues in big centers of 

Figure 2. 
Practising doctors per 1 000 population, 2008 and 2018 (or nearest year). Source: This chart is made by authors 
by using data from Eurostat Database [9], (online data code: hlth_rs_prs) and OECD data.
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Europe and USA, while providing the same quality of dental work. Oral diseases 
account for more than 5% of total health spending on average across EU countries, 
and productivity losses due to oral diseases have been estimated at around EUR 57 
billion a year [15]. The extent of public coverage for dental care costs can also partly 
explain some of the cross-country variations in the number of dentist consultations. 
In Romania for example, only 6% of dental care spending is publicly funded. By 
contrast, in Germany, more than 60% of dental spending is publicly covered [9].

The cost for non-medical dental treatment, esthetic ones, are much higher. This 
is specially related to the fact that there is no country with the public health cover-
age for esthetic dental treatments – those are covered mainly in children and for the 
visible teeth, if they are at all.

2.5 Healthcare access

Healthcare access mirroring the state organization and social sensitivity. Still, 
it is usually related to money and availability of services. Nevertheless, there are 
concerns that low- and middle-income countries will suffer the inequity and worse 
accessibility to healthcare if the medical tourism prevail [16]. The reasons, as 
elaborated in earlier paragraphs, are numerous: staff shortage or drain to the private 
sector [10], long waiting time, higher prices. However, healthcare access does 
not show only the shortcomings in countries where medical tourism applies [2]. 
There are benefits related to the growing medical tourism in such countries: money 
obtained from medical tourism services often spills to the secondary and tertiary 
sectors thus producing economic expansion. Even though, we need to be conscious 
on different aspects of medical tourism’ impact on healthcare access [2].

The equity could be the main factor for reasonable approach to healthcare access 
and should be seen from two different angles. Firstly, equity in healthcare access 
for domestic population, which is not compromised by growing medical tourism 
while the systems are separate (national vs. private). Secondly, equity, which is 
compromised by staff or money drain into medical tourism’ services which leaves 
healthcare access for residents inadequate.

The way of access to healthcare in relation to medical tourism is important 
parameter as well. Healthcare system in many countries allows access to some of 
these services but all-around world approaches differ. In addition, it differs widely 
according to healthcare diversity. The countries in which access to healthcare 
is guaranteed by the national policies will suffer less (or not at all, maybe even 
benefit) by growing presence of medical tourism. Those countries could experience 
more well-educated staff, new technologies and treatments present at their market, 
with no restrictions to use them. Competition could make this healthcare markets 
even better and more accessible. In countries where no national health insurance 
policies are present, the growing demand will allow medical tourism to expand, 
but the outcome could involve equation: more money – more services. Thus, the 
healthcare access will be as equal insofar as the differences between rich and poor 
are smaller. This does not necessarily mean that the presence of medical tourism 
will make more difference between rich and poorer. Maybe will be the reason for 
more output patients seeking the healthcare outside their country of residence.

Is the presence of medical tourism on healthcare market the reason to look the 
shortcomings or the benefits of it? Or we just should see the whole picture which 
shows the fact that medical tourism will not vanish, and the countries should only 
act in a sense of protecting patients, both incoming and domestic. We believe that 
healthcare access could greatly benefit by opening this kind of services to wider 
population while at the same time not endangering patient’ safety. Good health 
insurance policies, certificates and well-defined services could best do this.
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2.5.1 EU cross border healthcare directive 2011/24

Directive No. 2011/24/EU of March 9, 2011 [6] on patients’ rights in cross-border 
healthcare aims to guarantee patient mobility and the free provision of healthcare 
services. The Directive contains provisions concerning the reimbursement of costs, 
the responsibilities of the Member States and their cooperation in healthcare. It has 
been applicable in the European member States since October 25, 2013, and in the 
European Economic Area* (Iceland, Liechtenstein, and Norway) since August 1st, 
2015. However, it does not apply to Switzerland.

The main goal of this Directive is to facilitate access to “safe, high-quality cross-
border healthcare and to promote healthcare-related cooperation between EU and 
EEA (Iceland, Liechtenstein, and Norway) member States, while maintaining each 
State’s independent authority to organize and provide healthcare services”.

According to the Directive, the patient is free to choose a healthcare provider 
or facility in either the public or the private sector, which correspond with the 
healthcare access, which does not make the difference between them. The patient 
will be reimbursed by the member State national health insurance, but the amount 
of money could differ – will be at least the price of the same service in resident 
county, or sometimes the full amount of the treatment received. If the patients 
receive the cross-border prescription for medication or medical device, the resident 
country must provide the follow-up care of same quality. State member is obliged 
to create National Contact Point responsible to inform patients of all of their rights. 
Directive also urged creation of updated “e-health” network in each country, 
which will enable continuity of care and access to high quality healthcare. Network 
among countries will also promote cooperation between competent centers and 
authorities, which was visible during COVID-19 pandemic, when EU states worked 
together and gave money for new treatment solutions (vaccines). Although we have 
witnessed intensive work on the vaccine in the last year, in previous years member 
States have also dealt with rare diseases, as one of the common concepts of access 
to health at European level. We can say Europe is already working on providing 
patients with “healthcare provider reference networks” and is promoting patient’ 
mobility for expertise.

Directive 2011/24 EU covers all European Union citizens, nationals of the States 
of the European Economic Area (Iceland, Liechtenstein and Norway), refugees and 
stateless persons residing in a Member State of the European Union or the European 
Economic Area, who are or have been subject to the legislation of one or more 
Member States, as well as their family members and their survivors.

The Directive does not apply to long-term care (home care services), organ 
donations and public vaccination programs.

There are some good concepts in European’ healthcare access policies that 
should be incorporate in medical tourism worldwide. However, we pointed out this 
Directive as a new medical tourism booster knowing that it will be difficult to copy-
paste it in other continents lacking “Bismarck-like” health insurance model.

3. Health insurance

Medical tourism affects each country, but the challenges and advantages will 
differ based on specific health insurance. Likewise, state, non-state, individual, 
institutional levels of care and medical tourism market will engage healthcare 
system in different ways including profit, autonomy, and ethical aspects. All these 
relations will then ask for good funding and delivery models, incorporated in good 
insurance scheme.
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Public healthcare systems are even more under the pressure to withstand the 
new era of globalized medicine [17]. Having in mind, that many countries do, 
and many do not have public healthcare coverage, the possible model for uniform 
approach to medical tourism insurances become questionable. In countries 
without public healthcare insurances, the use of external medical services 
could become more often but the system will not be burden – while the patients 
will pay for any consequence, visible after return, related to medical tourism 
treatment.

But those countries with public healthcare insurances will face another level 
of problems associated with medical tourism – the cost of all the consequences 
related to safety and efficacy that will emerge after the patient’ return if he/she 
decided to use the treatment outside the country of residence. Notably, the patients 
from countries without national healthcare coverage will seek different treatments 
based on the price and availability [8]. This is something what Europe is prevented 
by its multilateral agreements on using national healthcare coverage across the 
border [6].

Health insurance is a data-driven business, and the more the data are organized 
and available, the more the insurance will be specific for the treatment. Traditional 
health insurance product design and pricing rely on gather and analyze the past 
data (e.g., past claims) of a healthcare access of certain population. The main ques-
tion they answer is how many times? So, how many times a year the patient will use 
access to general practitioner, specialist, and hospital? The second question is how 
much? How much will each healthcare access cost? So, if there are not enough and/
or reliable information on cross-border healthcare access than the health insurance 
policy could not be very precise. Then the next question is raised: How much such 
health insurance cost? Today’ insurance companies offer coverage for expenses 
made due to medical tourism, making efforts to reduce costs, but mainly they do 
so by their own – no policies or laws almost nowhere are implemented in a way to 
protect nor the individual nor the system.

While there is difference between countries, the calculation is even more diffi-
cult. Today, the cross-border health insurance is typically a more rewarding product 
than a purely domestic product line. Thus, it is important to understand the local 
context of the country where the medical treatment is taking place, and to know 
how the healthcare access in this particular country is organized.

Most health insurance products cover treatment received solely in the custom-
ers’ main country of residence. Some offer cross-border coverage, like those offered 
to the expatriate employees of multinational corporations, which give them health-
care access to the nearest centers of medical excellence in their region.

In time, the patients will increasingly be looking abroad for medical care, as they 
realize that the quality of treatment (physicians, drugs, devices, etc.) or the lower 
price, or the quicker access they are looking for is often not available locally (or the 
waiting list is too long). This also presents opportunities for hospitals, accreditation 
bodies and funders (e.g., insurance companies).

Safety and efficacy may not be the first parameter for choosing the treatment. 
Being used to get the appropriate care through the national healthcare system may 
make the patients to risk more. Therefore, the risks related to the medical tourism 
should be anticipated. For example, the entire documentation patient should carry 
with, the type of insurance, additional costs, post-operative care and complications. 
This is separate from medical malpractice insurance, which the doctors cover by 
own insurance - it only covers the consequences of “no fault” complications, not 
negligence. This will help the overall medical tourism industry to standardize all the 
elements related to the trip of their patients: travelers’ choices, booking, treatments 
payment, insurance, language, etc.
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A special section represents travel medical insurance. It pays for emergency 
medical expenses during a trip. If you are traveling and have an unexpected ill-
ness, injury or medical condition that is covered by your travel medical insurance, 
the plan will reimburse you, up to the plan limits. Travel medical insurance pays 
“reasonable and customary” charges for bills such as: ambulance service, doctor 
bills, hospital and operating room charges, X-rays, examinations, treatments, lab 
tests and anesthetics, drugs and medicines. However, this kind of travel insurance 
does not count as medical tourism as the main trigger for the trip taken was not a 
medical procedure of any kind.

4. Accreditations and certificates

Healthcare access enhanced and improved by assigned international accredita-
tions and certificates could make a great impact on in- and specially out-patients 
service satisfaction.

Obviously, the global medical tourism will not affect all national healthcare 
systems and institutions in the same way, but a possibility of affecting the national 
healthcare access must be anticipated. Thus, the accreditations and certificates 
are needed.

There are world organizations referred as examples that publish accreditation. 
The oldest international accreditation organization is in Canada, accreditations 
Canada. They made the first accreditation in 1968 for a hospital in Bermuda. In 
USA operates accreditation body Joint Commission International (JCI), and this 
organization provides inspections and accreditation to institutions outside the USA 
since 1999. In United Kingdom (UK) operates Quality Healthcare Advice Trent 
Accreditation. The Australian Council on Healthcare Standards (ACHS) is a well-
known authorized accreditation organization with the Australian Commission on 
Safety and Quality in Healthcare. The number of internationally accredited medical 
centres worldwide has witnessed substantial growth, for example, JCI accredits 100 
new centres annually and covers 66 countries.

Unfortunately, there is no organization officially and universally recognized and 
responsible for such accreditation. Therefore, it is common to see health institutions 
that are interested in double/multiple accreditations, for US, UK and EU market, 
to reach patients from different parts of the world. Likewise, there are no necessary 
demands to obtain accreditation for service of medical tourism providers. This 
situation affects the consumers to choose the destination and the service without 
quantitative and/or qualitative information about clinical quality and related 
outcomes [3].

When a national healthcare system as a whole or an individual health institution 
is deciding on type of accreditation or certificate, they mostly ask for these main 
conditions and procedures to be covered by accreditation / certification process is 
standard of care and patients’ safety including:

• ensure safe surgery

• reducing risk of healthcare-associated infections

• reducing the risk of patient harm resulting from falls

• improving the safety of high-alert medications

• improving effective communication.
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However, what most present accreditation and certification organizations do not 
cover, as there is also no demand from healthcare systems or institutions at this time, is:

• hospital insurance coverage for all of its parts included in medical tourism 
services provided

• telemedicine, if incorporated in hospital work, should be seen as an advantage 
that reduce the cost of insurance, especially for post-treatment complications, 
while will allow doctors to follow-up their patients without additional cost of 
e.g., prolonged stay

• the number and severity of post-treatment complications tracked

• routine follow-up related to post-treatment care and complications arising 
from medical procedures performed abroad should be emphasized, identified 
and addressed

• secured funds that will assure medical tourist that any complication will be 
promptly covered, no matter insurance reimbursement protocol

• surveillance of contracts with agencies providing medical tourism services 
(buyers).

International accreditation also could be seen as a great marketing tool for 
incoming patients. However, problems related to accreditation process involve 
difference between countries (developed/non-developed), institutions in charge 
for accreditation (public/private or national/international), and the choice of 
criteria for accreditation. Good criteria for accreditation in medical tourism will 
incorporate the healthcare globalization processes preventing at the same time the 
unwanted consequences of medical tourism.

5. Conclusion

Today the term global health is mostly perceived as a part of public health where 
all the efforts are made to preserve overall health of the population due to socio-
environmental impacts. However, the term reflects the efforts made by the national 
healthcare systems to protect the health of their citizens especially related to the 
global burden of disease (GBD). Thus, to understand the difference, it is important 
to see the medical tourism as a part of globalized medicine. It encompasses indi-
vidual effort made by the single patient to improve his health. This makes medical 
tourism an important issue for national healthcare system in relation to in- and 
out-patients. In addition, it affects global health as well, while global health is easily 
imbalanced by supply/demand of medical services.

Numerous ethical questions on inequity of healthcare access for local residents 
could arise: drain of the professionals into private sector, fewer services in national 
sector, better technologies in private, etc. In vice versa situation, where patients are 
using medical treatments abroad, the system could easily be burden by costs arising 
from treating post complications due to medical tourism once they are back home.

However, these processes/challenges can help to facilitate creation of policies. 
Namely, knowing that different types of healthcare systems will be under the 
different types of demands for medical tourism could affect health insurance 
policies specifically.
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Missing unified standards for, both, patients and organizations involved in 
medical tourism could bring enormous medical, legal and ethical risks in the future. 
Further on, having no unified terminology, or safety, legal and ethical standards 
is the reason why related problems remains unsolved. The accelerating growth in 
medical tourism industry, enhance urgent need for supporting measures that will 
ensure patient’ safety at any level.

To create safe environment for this new, fast-growing industry, globally unified 
accreditation for all included services/facilities are needed. In order to preserve 
public safety, availability of healthcare and to give excellent service, global stan-
dardization and accreditation is expected to be most urgent processes that should be 
done in any country positioning itself as a medical tourism destination. Harmonized 
propositions for medical tourism industry access covered by both, private and 
public health insurances, would contribute to service transparency, physician’ 
and management’ liability, and patient safety while taking care of moral aspects 
of such services. Medical tourism without any doubt impacts access to healthcare. 
Therefore, if consciously incorporated, medical tourism as a part of global health-
care could easily become an efficient and effective additional access to healthcare.
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Abstract

This chapter proposes a theoretical reflection on the ethical deliberation process 
in the allocation of beds and respirators, in the light of the Theory of Health Justice, 
the Accountability for Reasonableness approach and the principle of health equity 
of the Brazilian Unified Health System (SUS, as per its Portuguese acronym), before 
the COVID-19 pandemic in Brazil. The pandemic has become a serious threat to 
health systems, as installed capacity has been exceeded whether in terms of material 
resources, equipment, technology and human resources. Thus, according to the 
theory of Accountability for Reasonableness, a fair and deliberative process aims 
to ensure resource allocation through limits and constraints (reasonableness), but 
government responsibility derived from human rights must be considered, allow-
ing for health programming (accountability). Faced with this scenario, where the 
situation will often require us to make choices, this chapter intends to discuss the 
assumptions for ethical deliberation, taking into account the context of the act and 
its foreseeable consequences.

Keywords: Equity in Access to Health Services, Resource Allocation, Social Justice, 
Coronavirus Infections, Pandemic

1. Introduction

Throughout December 2019, in Wuhan city, Hubei province, Chinese health 
authorities identified pneumonia cases of unknown aetiology, which were subse-
quently attributed to the emergence of a new coronavirus (SARS-Cov-2) [1]. The 
World Health Organisation (WHO) has declared a state of public health emergency 
of international concern. Originally called 2019 - n - CoV, the infection caused by 
the new coronavirus was officially named COVID-19 on 11th March 2020, when it 
was declared a pandemic [2].

According to the Ministry of Health, in Brazil, until 28th April 2021, 14,521,289 
confirmed cases of infection by COVID-19 had been notified, with 79,726 deaths 
[3]. This advance has led government agencies to adopt strategies to control the 
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spread of the virus, such as closing schools and shops, banning meetings, institut-
ing teleworking, isolating people in their homes, and also banning international and 
even national travels [2].

The Brazilian Unified Health System (SUS, as per its Portuguese acronym) has 
always been at the front line of public health emergencies in Brazil and it has not 
been different in the context of facing the COVID-19 pandemic. It is one of the 
largest health systems in the world and the fight against the pandemic has integrated 
all levels of healthcare, based on its guidelines and principles described in the 
organic laws of health n° 8080 and n° 8142, dated 1990 [4, 5]. SUS must respond in a 
planned, systematised and equitable way to this new challenge imposed.

In an analysis of SUS, in its 30 years of existence, the system’s lack of priority 
and underfunding, associated with the country’s economic crisis and especially, 
the Constitutional Amendment 95 (EC-95/2016), which freezes the public bud-
get for twenty years, were highlighted as factors detrimental to the system [6]. 
Thus, the system is overloaded and, faced with the new pandemic context, needs 
investment in material resources and equipment, as well as physical and human 
resources [7].

In the context of the pandemic in China, substantial regional disparities in 
the availability and accessibility of health resources were observed that could 
partially explain the low mortality rates (despite the large number of cases) in the 
more developed provinces, such as Zhejiang (zero deaths among 1,171 confirmed 
cases) and Guangdong (four deaths among 1,322 cases). Following analysis of this 
data, the Chinese government moved to rapidly build new local medical facilities 
in the less developed provinces, a key measure that helped control the epidemic, 
protect front-line health professionals and mitigate the severity of the disease in 
patients [8].

A reflection was introduced by health professionals from the United States on 
the need for resources to care for a large number of patients with COVID-19 after 
the declaration of the pandemic in the country, questioning how prepared the US 
hospitals were in relation to material and human resources in the face of uncon-
trolled transmission of the virus and consequent challenges in clinical decision 
making. In moments of crisis, health resources must be allocated in an ethical, 
rational and structured way, so as to benefit a greater number of patients. It is 
pointed out that the main conflict in decision making is the definition of ethical 
criteria for the allocation of mechanical ventilation equipment and beds in Intensive 
Care Units (ICU) [1].

We need to think about what ethical duties should be observed in this scenario, 
when the health system is being demanded beyond its capacity. How to allocate 
resources equitably, ensuring resources to all levels of care and regions? [2].

In pandemic contexts, there is a direct concern with equity in the use of 
resources as a moral and legal imperative to respect, protect and fulfil human rights 
in relation to health service delivery, based on international norms and standards. 
Nevertheless, in relation to the human rights-based approach, “even if attention 
is paid to the philosophical foundations linked to relevant rights recognised in 
international law, this does not provide guidance on how these relevant rights help 
determine priorities among claimants” [9].

General theories of justice alone do not provide adequate guidance for the 
problem of priority setting. This is because these theories are too broad to provide 
precise answers to the key distributional questions necessary for priority setting. 
However, the Accountability for Reasonableness approach, suggested by Daniels, 
guides prioritisation and is consistent with human rights due to its concern with 
justice and the social determinants in its process, which enables it to be applied to 
health systems [9].
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Accordingly, this chapter proposes a theoretical reflection on the process of 
ethical deliberation in the allocation of ICU beds and respirators, in the light of the 
Theory of Health Justice [10] and Accountability for Reasonableness approach [9], 
both proposed by the American philosopher and politician Norman Daniels; and 
the principle of SUS equity, before the COVID-19 pandemic in Brazil.

2.  Ethical models of justice and allocation of scarce resources in 
pandemic situations

In this theoretical reflection, the relationship between the allocation of health 
resources in the context of the pandemic in an equitable way was constructed 
based on the work Just health: meeting health needs fairly [10], proposed by Norman 
Daniels, which discusses his theory of health justice, and on the work Justice and 
Human Rights: Priority Setting and Fair Deliberative Process [9], produced by the 
author in partnership with the academic lawyer Sofia Gruskin, which introduce the 
Accountability for Reasonableness approach.

Norman Daniels is a philosopher who works at Harvard University in the 
United States of America (USA) and is specialist in Bioethics. In his first work that 
addressed the topic of justice for health, Daniels described a deliberative process 
based on human rights and the principle of justice, through which health priorities 
would be set up to guide political decisions [11].

Daniels [10] resumes this work through other constructions in which the ideas 
are reformulated responding to several criticisms from various authors, at which 
point he explains that certain theories of justice do not contemplate the premise of 
equity. The author explains that a fair health process should ensure the legitimacy 
and fairness of decisions involving the definition of limits in the distribution of 
resources. In the field of health sciences, his books and articles have been widely 
cited in scientific publications that discuss the allocation of health resources from 
the principle of justice. In one of his articles, he emphasises the need to gather sci-
entific evidence on the results of applying the “accountability for reasonableness” 
model to improve the legitimacy of decision-making health processes [12].

As a human rights-based approach, we suggest the following ones as key ele-
ments of Accountability for Reasonableness: 1. Direct concern for equity in the 
use of resources; 2. Examination of factors that may constrain or support planned 
interventions, including the legal, political, economic, social, and cultural con-
text; 3. Participation and negotiation among all stakeholders, even if the primary 
responsibility lies with government officials to facilitate these processes and 
determine which interventions can have the greatest and best health impacts; and 
4. Government responsibility and accountability for the way decisions are made, 
resources are allocated, and programmes implemented and evaluated, including the 
impact of these decisions on health and well-being [9].

A fair and deliberative process developed as a form of procedural justice to set 
limits under resource constraints must be complemented with measures to ensure 
appropriate stakeholder involvement and governmental responsibility derived from 
human rights. This description of fair process provides a coherent rationale for 
emphasising the key components of a human rights-based approach. At the same 
time, the emphasis on government responsibility operationalises the outcome of 
calling for a fair process. The combined approach makes the content and justifica-
tion for the progressive improvement or realisation of a human right to health 
clearer. It is believed that “the result is generally politically feasible and can provide 
appropriate guidance to policy planners and implementers concerned with improv-
ing the health of the population in a fair way” [9].
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The main idea behind Accountability for Reasonableness is that people are able 
to agree and justify, even when resources are limited, the reasons for the priorities 
they determine are necessary to meet health needs fairly. The following four condi-
tions make the notion of Accountability for Reasonableness [9] more precise: 1. 
Publicity condition: decisions that set priorities for meeting health needs and their 
justifications must be accessible to the public; 2. Relevance condition: decisions 
on priorities should be supported by a reasonable explanation of why they were 
selected and determined; thus, a justification is reasonable if it appeals to accepted 
evidence, reasons and principles, including a wide range of stakeholders in decision 
making; 3. Review and appeal condition: there should be mechanisms for contesta-
tion and dispute and, more broadly, opportunities for review and improvement of 
policies in the light of new evidence or arguments; and 4. Regulatory condition: 
there should be public oversight of the process to ensure that conditions 1, 2 and 3 
are met [9].

Thus, by forming a public record of decisions and the reasons behind them, the 
reasoning applied to priority setting can be improved over time. The involvement 
of various stakeholders in the process is not only useful to ensure that a range of 
relevant arguments and interests are considered, but also enables adherence and 
enhances legitimacy, even when the difficulties inherent in ensuring the presence 
and hearing of vulnerable groups are recognised. All these conditions fit well with 
the main elements of a human rights approach [9].

The philosopher also addresses global justice and its implications for health 
inequalities and human rights, emphasising that it can be applied in the reform of 
health systems and in the definition of health priorities. He also reflects that we 
cannot speak of a theory of justice for health without understanding the importance 
of global justice and social determinants, and that these can be protected when the 
appropriate health policy is adopted. When reflecting on professional obligations 
related to justice, he questions whether they should follow the population’s point of 
view, which addresses the issue of social justice, or whether they should meet health 
needs depending on severity criteria, not taking into account other facts about the 
individual. It also points out that medical professionals are not in a position to judge 
and should not consider their judgements to indicate their recommendations [13].

2.1  Ethical and fair deliberation in the allocation of scarce resources in the 
COVID-19 pandemic

A scenario devastated by COVID-19 is in place and we are living a great 
dilemma: how to allocate scarce health resources in the face of this situation? 
Although SUS has its foundations based on principles, it has been facing significant 
annual losses in budgetary resources. It is known that pandemics caused by viruses 
are serious threats to health systems by imposing excessive demands that exceed the 
installed capacity both in terms of material resources and human resources [13].

According to a reflective study, several healthcare services in Brazil suffer from 
a lack of essential materials and equipment for care in this pandemic. This risky 
situation, without advance planning, can lead to waste of resources, damaging the 
confidence of health service users and professionals, in addition to causing loss 
of life. In light of the above, the system and service providers must be prepared to 
make the most of limited resources in order to reduce the damage to the system, 
people and society [13].

Those faced with pressing practical decisions about priorities in health resource 
allocation need an approach that provides guidance and enhances perceptions of 
legitimacy and justice; however, neither human rights nor general principles of dis-
tributive justice alone are sufficient to solve disagreements when setting priorities. 
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Any legitimate solution must make its prioritisation path sufficiently clear, so that 
everyone involved perceive it as fair and justified [9].

The Pan American Health Organisation (PAHO) [14] analysed a database of 
patients with COVID-19 and found that 19.4% of cases will present a mild condi-
tion; 40% a moderate condition; 15% a severe condition, requiring hospital admis-
sion; and 5% a critical condition, requiring mechanical ventilation. Thus, the need 
for expansion of care capacity can be divided into: patients with a mild or moderate 
condition, requiring home isolation and monitoring of symptoms; patients with 
a moderate or severe condition, requiring pharmacological treatment and clinical 
admission; and critically ill patients, requiring admission with mechanical ventila-
tion and specialised intensive care capacity.

According to Cabral et al. [7], most health institutions do not have the capacity 
to meet an excessively high demand, as happens in pandemics, causing a lack of 
equipment and beds. What can we do before this dilemma of scarcity of resources?

Some strategies are being held, such as social distancing, which promotes the 
flattening of the epidemic curve and reduces demand on the health system. There 
are other important strategies to be used to solve resource allocation issues, such 
as, for example, the exercise of authority by the managers of the various spheres, 
in the mobilisation of industries for the rapid supply of resources; displacement of 
inputs and human resources from more affected areas to those of higher incidence; 
postponement of elective and non-emergency examinations and procedures [2].

In Brazil, Law n° 13979 was published on 6th February 2020, providing for mea-
sures to address the public health emergency of international importance result-
ing from the new coronavirus. The law sets out some strategies such as isolation, 
quarantine, medical examinations, laboratory tests, vaccination and cancellation 
of elective surgeries and examinations. It also waives bidding for the acquisition of 
goods and services to address the public health emergency. Furthermore, it deter-
mines exceptional and temporary authorisation for the importation and distribu-
tion of any materials, medicines, equipment and inputs in the area of health subject 
to sanitary surveillance, without registration with the Brazilian National Health 
Surveillance Agency (ANVISA, as per its Portuguese acronym), considered essen-
tial to assist in combating the COVID-19 pandemic, provided that justified by the 
competent authority. Another measure adopted is the exceptional and temporary 
restriction of highways, ports or airports, as long as recommended by ANVISA [15].

Protecting public health can mean protecting people of greater social vulner-
ability and those who are institutionalised, considering that the spread of the virus 
occurs rapidly in these places. In addition, resources need to be rapidly allocated to 
places where outbreaks occur, thus reducing the transmission of the infection and 
the hospitalisation rate. Priority groups also deserve attention, especially people 
with comorbidities, since they are more likely to fall ill and pass away. Finally, 
we must not forget the demands of social justice, ensuring the poorest and most 
marginalised a fair distribution of resources [2].

Thus, Gruskin and Daniels [9] warn that it is necessary to implement a fair 
deliberative process, developed as a form of procedural justice to set limits under 
resource constraints. In addition, they argue that this process should be comple-
mented with human rights measures to ensure exclusion of discrimination, requir-
ing the participation of affected populations in relevant decision making.

In the context of the pandemic in Italy, in the period of the greatest contagion 
of the virus, although the health system was highly efficient, it was impossible to 
meet the needs of the high number of critically ill patients simultaneously, during 
the peak of the pandemic, because they required more complex and expensive 
technologies [16]. Due to examples of nations that have already experienced this 
situation of overloaded health services, the rulers of many countries are concerned 
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about their population, considering that, if there is a high number of severe cases, 
many people may die because there will not be sufficient mechanical ventilators and 
ICU beds. In this type of public health emergency, the ethical obligation of health 
professionals to prioritise the well-being of individual patients may be overridden 
by public health policies that prioritise the greatest good for the greatest number of 
patients. These circumstances raise a critical question: when demand for ventilators 
and other intensive care far exceed supply, what criteria should guide these ration-
ing decisions? [17].

Faced with this scenario, where the situation will often require us to make 
choices, we ask: what are the assumptions for deliberation at this juncture, taking 
into account the context of the act and its foreseeable consequences?

A fair and deliberative process aims to ensure resource allocation through 
limits and restrictions (reasonableness), but it must consider governmental 
responsibility by allowing for health programming (accountability) [10]. This 
ensures a fair correlation for the operationalisation of health resources. For 
PAHO, the implementation of public policies should consider aspects such as 
universality, equality and non-discrimination, access to ensure mechanisms and 
social participation [18].

Thus, in the light of the theoretical frameworks of this reflection, we propose 
practical guidelines for health decision making, considering the context of scarcity 
of intensive care beds and equipment during the pandemic period of COVID-19 
in Brazil, highlighting that some recommendations are suggested by authors and 
organisations from various countries. In order to demonstrate this information in a 
clearer way, we designed the following flowchart (Figure 1).

In order to hold the allocation and use of resources in a more just and ethical 
way during the pandemic, some factors must be considered, such as: assessing life 
expectancy in the short and long term, taking into account the current illness and 
comorbidities, using validated instruments; estimating life expectancy, prioritising 
patients with the probability of surviving longer after treatment; considering the 
right to live the complete life cycle; and identifying irreversible cases that should be 
referred for Palliative Care [13].

Thus, moral deliberation can be seen as a systematised and contextualised 
means for the critical and public analysis of life events, considering the values and 
duties involved in a concrete fact and seeking to understand them by listening and 
exchanging opinions and arguments between the parties, in order to guide a situa-
tion along a reasonable, prudent and feasible path, but without claiming to find the 
ideal or right decision. For a solution, ethical problems need constant and continu-
ous assessment. The use of the deliberative procedure proposed by Diego Gracia 
for clinical bioethics in 1992 and 2020 proposes three distinct moments of human 
intelligence: the cognitive moment (facts), the valuation, estimation or preferences 
(values) and the realisation (duty, voluntary act) [19].

Even though resource constraints may not allow for a fully deliberate and 
equitable process in all cases, accountability for reasonableness helps reduce much 
of this imprecision by providing an explicit record of how alternatives are chosen. 
Over time, this record can reveal the true commitments to change that a govern-
ment is able and willing to make [10].

One of the necessary conditions of the Accountability for Reasonableness 
approach proposed by Norman Daniels is that decisions on priority setting should 
provide a reasonable explanation of why the selected priorities were determined to 
be the best approach. It is also important to consider that, specifically, a justification 
is reasonable if it appeals to evidence, reasons and principles accepted as relevant 
by fair-minded people. The inclusion of a wide range of stakeholders in decision 
making is closely linked to this condition [9].
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According to Gruskin and Daniels [9], a fair process, involving human rights, 
calls for negotiations among all stakeholders, even if the primary responsibility 
lies with government officials to facilitate these processes and determine which 
interventions may have the greatest health impacts. Thus, the involvement of 
various stakeholders in the process is not only useful to ensure that a range of 
relevant arguments and interests are considered, but also enables adherence and 

Figure 1. 
Practical guidance for health decision making during the period of scarcity.
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enhances legitimacy, even when the difficulties inherent in ensuring the presence 
and hearing of vulnerable groups are recognised. In addition, another condition 
pointed out by Norman Daniels in his approach is the condition of review and 
appeal where there should be mechanisms for contestation and dispute and, more 
broadly, opportunities for review and improvement of policies in the light of new 
evidence or arguments [12].

The allocation of scarce resources in the pandemic consists of four core values 
that have been applied in various ways such as: 1) benefit maximisation, offering 
priority to patients who are likely to survive longer after treatment; 2) treating 
people equally, implying random or first-come, first-served selection of people in 
similar conditions; 3) promoting instrumental value, prioritising those who can 
save others or rewarding those who have saved others in the past; and 4) prioritising 
those who are sickest or the youngest who will have a shorter life if they die without 
treatment [20].

Nevertheless, if resources are scarce, six recommendations are proposed that 
should be used to develop guidelines that can be applied fairly and consistently, 
these are: maximising benefits; prioritising health professionals; avoiding 
to allocate on a first-come, first-served basis; being responsive to evidence; 
recognising participation in research; and applying the same principles to all 
patients with or without COVID-19. It should also be noted that none of these 
recommendations alone will be sufficient to determine which patients will be 
prioritised [20].

In addition, the difficult decision on allocation of scarce resources should not 
fall on front-line professionals, since they are already overloaded with stress, which 
could cause failures. It is also necessary to prioritise health professionals in the 
allocation of treatments, aiming at their rapid recovery, due to the fact that they are 
the labour force in facing the pandemic [13]. It is recommended that two adminis-
trative references of the hospital hold the decision-making process, always inform-
ing the family of the situation and recording it in the patient’s medical chart. The 
attributions of public health managers are also important in carrying out continu-
ous monitoring of the resources used, enabling alignment of the protocol with the 
bed regulation system and timely referral of patients to other hospital units, when 
necessary [14].

We propose the use of protocols for decision making regarding the allocation 
of resources such as mechanical ventilators, considering situations where demand 
is greater than availability, and it is suggested that this policy be maintained while 
the pandemic lasts, always being decided together with the Superintendence/Board 
of Directors of each hospital. The process must be followed not only for cases of 
infection by COVID-19, but also for all critical cases [13]. Corroborating the previ-
ous statement, the fair allocation of resources must always be transparent, based 
on evidence and protocols and related to epidemiological data on morbidity and 
mortality. The population must always be included in the decision-making process 
[2]. The construction of an allocation protocol for depleting resources in situations 
of mass disasters and pandemics is not a merely technical task, but, on the contrary, 
must be grounded in ethical and legal principles commonly adopted at the interna-
tional level [21].

Some values are fundamental in the development of protocols for resource 
allocation, the first value being that of justice in the distribution of resources, 
observing the duty to provide adequate care in any situation, managing resources, 
balancing equality and equity in their distribution. The second fundamental value 
is to ensure the maximisation of benefits, prioritising the good to the greatest 
number of people possible, recognising that resources should be directed to those 
who can really benefit, according to clinical evidence [13].
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The US and UK advocate that resources should be allocated in a way that maxi-
mises the number of patients who survive treatment with reasonable life expec-
tancy. Thus, experts state that removing a patient from a ventilator to provide it to 
other patients believed to be able to benefit rapidly, in order to maximise benefits, 
may be justifiable. Nevertheless, the potential for this decision disproportionately 
affects vulnerable populations, including older adults, people from minority 
communities or people with disabilities, and this decision is a major responsibility. 
Another concern is that pre-existing health disparities, fueled by inequitable social 
conditions, further harm certain vulnerable populations [22]. In April 2020, the 
first broad consensus of ethical recommendations for decision making in intensive 
care in pandemic situations was published by European scientific societies and 
institutes in the field of ethics. In general, the document proposes the application 
of the principle of distributive justice prioritising the best cost/opportunity and the 
principle of proportionality, eliminating conditions in which a minimal benefit is 
expected [23].

Managers and competent authorities are committed to increasing the supply of 
resources, making the need to use screening protocols as remote as possible, but we 
know that, with the progressive increase of severe cases, we must be prepared to use 
them [14]. The situation that several countries, including Brazil, have experienced 
due to the scarcity imposed by the COVID-19 pandemic highlights the need to 
develop a screening protocol based on ethical-legal principles. In addition, screen-
ing decisions must be made by independent teams that include medical specialists, 
legal counsel and health system administrators. These teams are responsible for 
repeatedly assessing the priority of patients. This practice is recommended in 
protocols widely adopted in the USA [22]. This team should be properly trained to 
perform its role, from protocol management to conflict resolution and communica-
tion with patients and families [21].

In order to protect vulnerable populations from injustice, health systems are 
encouraged to adopt transparent and evidence-based screening protocols that 
classify patients according to priority levels [22]. Nevertheless, such protocols use 
physiological variables to assess which patients will benefit most, allowing for a 
supposedly objective prognosis. In order make these protocols work effectively, 
health systems and physicians need to know which allocation decisions actually 
save the most lives. Furthermore, poorly designed screening protocols that treat 
the fact of having a disability as a contraindication to receiving scarce resources, 
or that prioritise categories of people for withdrawal, could leave health systems 
subject to ethical and legal claims of unfair discrimination [22]. In Italy, at the start 
of the pandemic, age, number of comorbidities, severity of respiratory failure and 
the likelihood of surviving prolonged intubation were being considered, with the 
purpose of offering limited resources to those who would benefit most and have the 
greatest chance of survival [16].

Health systems can mitigate discriminatory screening policies by ensuring 
that each patient is assessed individually and that the results are used to create a 
transparent, evidence-based prognosis. Pre-existing disabilities may be relevant to 
ventilator withdrawal and reallocation, but only if they arise from an individualised 
assessment [22]. It is recommended that the screening method should not use social 
factors but rather an initial screening based on survival criteria such as the Clinical 
Frailty Scale, which can be applied for all ages or disease type [13]. The scale is a 
physical, cognitive and functional assessment tool. In order to perform the alloca-
tion of resources, the scale score can be taken into account, generating a degree 
of priority. The Brazilian Intensive Care Medicine Association (AMIB, as per its 
Portuguese acronym) recommends the use of assessment instruments of severity 
scores such as Sequential Organ Failure Assessment (SOFA) and Acute Physiology 
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and Chronic Health Evaluation (APACHE) by the screening teams. These instru-
ments stratify the degree of severity of organ dysfunctions manifested by a patient. 
Screening protocols should include frequent and constant reassessment of ICU 
patients, avoiding dysthanasia [21].

The consensus of ethical recommendations related to intensive care, mentioned 
above, demonstrates the application of the principle of justice in a uniform way to 
all people suggesting to unlink the chronological age criterion as the only strategy, 
incorporating other variables such as the degree of frailty, biological age, as well 
as the patient’s values and preferences, so that decision making occurs in a shared 
way among the team members and, whenever possible, with the patient and family 
through a respectful, transparent and trusting communication. For patients pre-
senting acute respiratory failure, the consensus brings a screening model for ICU 
admission based on four prioritisation categories according to the patient’s charac-
teristics and current condition and for scarce allocation of respirators. Regarding 
mechanical ventilation of these patients, we propose an adaptation of the screening 
process based on the person’s characteristics, encompassing the presence of several 
pathological processes different from the current ones and measurable by Charlson 
Severity Scale [23].

In its guiding document, AMIB considers that there are limitations to prepare 
screening protocols. First, preparing an ethically perfect protocol is impossible, 
considering that we live in a plural society. Another limitation is the absence of 
validated instruments to be used in screening. Nonetheless, in view of the pandemic 
situation of COVID-19 and the imminent depletion of equipment, especially 
mechanical ventilators, we must consider that there is not enough time for valida-
tion processes and, therefore, the use of instruments should always be monitored 
and followed-up through other assessment strategies. In light of the above, public 
debate and reviews of screening protocols are necessary to contribute to an ethical 
legitimacy of the process [21]. The Ethics Committees also work as deliberative 
advisors in moral conflicts of the clinic, in addition to helping health professionals 
and users in the learning of possibilities of alternatives of prudent solutions to be 
applied for each case [19].

3. Conclusion

This study has introduced theoretical reflections on the process of ethical 
deliberation in the allocation of beds and intensive care equipment, in the light of 
the Theory of Health Justice, the Accountability for Reasonableness approach and 
the principle of SUS equity, before the COVID-19 pandemic.

From the publications found, we observed that government, administrators and 
service providers have been mobilised to protect public health, making the most 
of limited resources and protecting the most vulnerable people and those who are 
institutionalised, in order to reduce damage to health systems, individuals and 
society. Even so, it is clear that it is impossible to meet the needs of the contingent of 
critically ill patients simultaneously.

As the crisis has evolved, generally speaking, nations have favoured public 
health policies that prioritise the greatest good for the greatest number of patients 
in allocating resources through reasonableness, adopting limits and constraints and 
government responsibility, thus enabling human rights-based health programming.

Regardless of the ethical support, if there is a scarcity of resources, there are 
many scenarios that will seem morally unsustainable, especially in the face of 
greater prognostic uncertainty. We should keep in mind the recognition that no 
screening protocol available will be perfect and that there may be a much better 
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chance of approaching reasonable deliberations when adopting a proposal that 
seeks a good ethical and technical basis and that are open to public scrutiny and 
individualised reviews involving legal counsel and health system administrators 
and where decision making occurs in a shared way among the team and, whenever 
possible, with the patient. Responsibility, cooperation and preparedness are neces-
sary attitudes at this critical time of COVID-19 pandemic.
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Chapter 20

Geospatial Clustering of Mobile
Phone Use and Tuberculosis
Health Outcomes among African
Health Systems
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and Felicitas Zawaira

Abstract

Background: While multiple studies have documented the impacts of mobile
phone use on TB health outcomes for varied settings, it is not immediately clear
what the spatial patterns of TB treatment completion rates among African countries
are. This paper used Exploratory Spatial Data Analysis (ESDA) techniques to
explore the clustering spatial patterns of TB treatment completion rates in 53 Afri-
can countries as well as their relationships with mobile phone use. Using an ESDA
approach to identify countries with low TB treatment completion rates and reduced
mobile phone use is the first step towards addressing issues related to poor TB
outcomes. Methods: TB notifications and treatment data from 2000 through 2015
obtained from the World Bank database were used to illustrate a descriptive epide-
miology of TB treatment completion rates among African health systems. Spatial
clustering patterns of TB treatment completion rates were assessed using differen-
tial local Moran’s I techniques; and local spatial analytics was performed using local
Moran’s I tests. Relationships between TB treatment completion rates and mobile
phone use were evaluated using ESDA approach. Results: Spatial autocorrelation
patterns generated were consistent with Low-Low and High-Low cluster patterns
and were significant at different p-values. Algeria and Senegal had significant
clusters across the study periods, while Democratic Republic of Congo, Niger, South
Africa, and Cameroon had significant clusters in at least two time-periods. ESDA
identified statistically significant associations between TB treatment completion
rates and mobile phone use. Countries with higher rates of mobile phone use,
showed higher TB treatment completion rates overall, indicating enhanced program
uptake (P < 0.05). Conclusions: Study findings provide systematic evidence to
inform policy regarding investments in the use of mHealth to optimize TB health
outcomes. African governments should identify turnaround strategies to strengthen
mHealth technologies and improve outcomes.

Keywords: Africa, Health Systems, Tuberculosis, Mobile phone, Differential local
Moran’s I
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1. Introduction

Mobile phones are becoming increasingly available and accessible globally. The
global mobile phone subscription in 2009 was 68.0 per 100 inhabitants compared to
108 in 2019 corresponding to an overall 96% penetration rates1. In the African
region, the estimated mobile phone penetration rate was 32.2% in 2008 compared to
85% in 2019 and is projected to rise to over 90% by 2025. The mobile broadband
penetration rate also increased from 1.7% in 2008 to 30% in 2019 [1]. Many people
who could not access fixed telephones for health informatics now use the mobile
phone technology to access health services (mHealth). Compared to the wired
information technology, the wireless technology is less expensive, more convenient,
and readily accessible for individuals in many developing countries, including Afri-
can countries [2, 3]. The mobile wireless technology has opportunities to facilitate
communication among geographically isolated communities and could be harnessed
to improve population health.

Mobile phones brought new opportunities for public health to Sub-Saharan
Africa. With most of the African population in rural areas, mobile phone use has
facilitated infectious disease management irrespective of geographical barriers
[4–6]. Tuberculosis (TB) management is one area in which mobile phone use has
shown great success because to effectively treat TB, patients must take four pills of
anti-tuberculosis medications five times per week, for a period of 6 months [7]. This
may create a high level of non-compliance to prescribed medications. Such
protracted adherence could be facilitated by removing barriers to access and utili-
zation through mHealth technologies [8]. In 2002, the South African government
introduced the use of the mHealth technology, and computer databases to optimize
TB treatment adherence. The database repeatedly lists patients who are due for
their medications and an automatic Short-Message-Service (SMS) reminder sent to
their mobile phones. This model enhanced treatment adherence and completion
rates among sampled patients [7]. Thus, mobile phones provide platforms through
which the SMS technology and other treatment-reminder protocols can be
harnessed by TB patients to improve efficiency and optimize outcomes [6, 8].
Our study assumed that increased mobile phone use translates to broader access to
TB services and represents the potential for impact on health with utilization of
mobile phones to send/receive TB-related health information [9].

This study provides insight into the geospatial clustering of TB and mobile
phone use among African health systems. Using an Exploratory Spatial Data Ana-
lytic (ESDA) approach, this study explored the spatial relationships between TB
treatment completion rates and mobile phone use. Geospatial analytics of these
concepts have opportunities to inform TB surveillance, intervention mapping and
resource allocation. Moonan et al. conducted a geospatial epidemiological TB sur-
veillance among newly diagnosed TB patients at the Tarrant County Health
Department, Fort Worth, Dallas. Their model facilitated the identification of TB
transmissions not identified during routine contact tracing. Thereby enabling the
identification of at-risk populations, with an intervention mapping recommended
for screening, treatment, and rehabilitation [10].

Conceptually, mobile phones facilitate information exchange and transfer with-
out spatial barriers at high efficiency and low cost [4, 5]. Chadha et al. evaluated the
effectiveness of the ComCare mobile application in coordinating TB referrals
among patients in the Khunti District of India. It was discovered that the mobile

1 Mobile phone penetration rate is the degree of diffusion of mobile phone use.

300

Healthcare Access



technology increased provider accountability and led to improved patient referral,
retention, and treatment completion rates among network members [11]. Other
researchers showed similar successes demonstrating the use of geospatial analytics
in TB control, prevention, and management. Mwila and Phiri using geospatial
analyses, cloud computing and web technologies modeled TB prevention strategies
among developing countries. They explored ways to optimize TB monitoring and
tracking protocols using technologies that display geographic distribution of TB
cases on an mHealth application, while providing policy reports to inform inter-
vention mapping activities [12]. While Yakam et al. spatially identified smear-
positive pulmonary TB clusters among poor neighborhoods in Douala, Cameroon
using mHealth technologies; Herrero et al. spatially explored cluster patterns of TB
nonadherence and treatment dropouts in the metropolitan area of Buenos Aires,
Argentina. Risk areas of nonadherence were characterized by poverty, ignorance,
and reduced access to mHealth technologies [13, 14].

Multiple studies have documented the impact of mobile phone use on TB health
outcomes for varied settings [11–14]. However, it is not immediately clear of the
geospatial clustering patterns of TB treatment completion rates and mobile phone
use among African countries. Previous studies have focused on evaluating TB med-
ication access using geospatial disaggregated datasets of population characteristics
[13, 15]. Hassarangsee et al. investigated the spatial detection and management of
TB using information systems in the Si Sa Ket Province, Thailand [16]. However,
the focus of this study is to evaluate the geospatial clustering patterns of TB treat-
ment completion rates and mobile phone use among African health systems. It
presents an exploratory spatial analysis of the relationships between TB treatment
completion rates and mobile phone use for the countries in Africa. Using an ESDA
approach to identify countries with low TB treatment completion rates and reduced
mobile phone use could be the first step towards addressing issues related to poor
TB outcomes. Thus, this presents an opportunity to identify African countries with
limited resources and a high need for a wireless technology intervention.

2. Materials and methods

2.1 Data sources

Data for TB outcome and mobile phone use for African countries were obtained
from the World Bank database [17] for the periods 2000 through 2015 (Supple-
mentary Material—A). This study excluded one country due to incomplete data. In
total, 53 countries representative of the African continent were included in this
study. De-identified information was collated and aggregated per country and
published at the end of each year by the World Bank, qualifying it as Institutional
Review Board exempt [18].

2.2 Comparative statistical analyses

ArcGIS and GeoDa statistical software were used in all geospatial analyses which
were performed in three stages and completed in November 2020. Univariate local
Moran’s I and global Moran’s I were run on TB treatment completion rates sepa-
rately. This was followed by a differential local Moran’s I analysis to ascertain
differential cluster patterns for different time-periods. Finally, spatial relationships
between TB treatment completion rates and mobile phone use for year 2015 was
evaluated using ESDA. To investigate treatment completion cluster patterns, spatial
and tabular data were uploaded into ArcGIS 10.5.1. Geographically referenced data
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for TB treatment completion rates and mobile phone use for four time-periods
(2000, 2005, 2010, 2015) were extracted for each country. These were added and
joined to the African map by country shapefile and analyzed using an ESDA
approach to visualize patterns and trends among geographically referenced data.

The Local Indicator of Spatial Association (LISA) represents the localized
equivalent of the global Moran’s I [19, 20]. For any location on a map, the LISA
statistic measures and statistically tests the similarity of the geographically
referenced data for that location (e.g., TB treatment completion rates at the source
country) with the values of its corresponding local neighbors in space (surrounding
countries). According to standard practice for reporting geospatial analytics, posi-
tive spatial autocorrelation is placed into High-High and Low-Low clusters; and
negative spatial autocorrelation is placed into High-Low and Low-High outliers.
High-High clusters denote above-average values of core countries versus surround-
ing countries. Low-Low clusters represent below average values of core countries
versus surrounding countries. Low-High clusters means small changes among core
countries versus high changes in the surrounding countries. Conversely, High-Low
clusters means high changes among core countries versus small changes in the
surrounding countries [20, 21]. For this study, a randomization of 999 permutations
was used prior to result interpretations, and this study only analyzed observations
with neighbors [20–22].

The Local Differential Moran’s I (LDMI) statistic Eq. (1) measures if a variable
change in space over time is related to its neighbors, and is calculated thus:

ID,i ¼ c yi,t � yi,t�1

� �X
j

wij y j,t � y j,t�1

� �
(1)

Where y represents treatment completion rates for country i and neighbor j.
The differential local Moran statistic ID is generated based on change over time
and is represented by the difference between yt and yt-1. The geospatial matrix
(Wij) is a binary spatial weights matrix. Under the queen first order principle,
contiguous geospatial neighbors with common borders and vertex weights equals
one. Therefore, observations that share common borders are considered neighbors
for the calculation– all other locations are equals to zero [20, 21]. LDMI deter-
mines spatial autocorrelation on change over time (yt – yt-1). For this study,
differential cluster patterns were evaluated between base time 0 (year 2000) and
time 1 (year 2005), time 2 (year 2010) and time 3 (year 2015) respectively. Year
2000 was chosen as the base time because of data availability, which has been
consistently captured for the 53 African countries included in this study [17]. Also,
notable access to free anti-tuberculosis medications commenced in 2000 among
most African health systems [23].

3. Results

Using geospatial data for 53 African countries for the periods 2000–2015, uni-
variate global Moran’s I values and associated pseudo p-values were computed and
documented (Supplementary Material—B). In addition, LISA analytics identified
different cluster patterns (Low-Low and High-Low) that were significant at
different p-values (Table 1).

Figure 1 shows the clusters and significance levels of TB treatment completion
rates in year 2000. Thirteen countries had significant clusters at different p-values
including:
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Figure 2 represents the clusters and significance levels of TB treatment comple-
tion rates in year 2005. Nine countries had significant cluster patterns at different
p-values.

The clusters and significance levels of TB treatment completion rates for year
2010 are shown in Figure 3. Eight countries had significant clusters at different
p-values.

The cluster patterns and significance levels of TB treatment completion rates for
year 2015 are shown in Figure 4. Eight countries had significant clusters at different
p-values.

Variables Moran’s I
value

Pseudo
p-value

TB_TreatmentCompletionRate_Yr2000 0.0190 0.021

Univariate Global Moran’s I TB_TreatmentCompletionRate_Yr2005 0.0177 0.032

TB_TreatmentCompletionRate_Yr2010 0.0196 0.025

TB_TreatmentCompletionRate_Yr2015 0.0179 0.031

Table 1.
Univariate global Moran’s I result for the years 2000–2015.

Figure 1.
Clusters and significance levels of TB treatment completion rates in year 2000.

Figure 2.
Clusters and significance levels of TB treatment completion rates in year 2005.

303

Geospatial Clustering of Mobile Phone Use and Tuberculosis Health Outcomes among African…
DOI: http://dx.doi.org/10.5772/intechopen.98528



3.1 Differential local Moran’s I analyses

LDMI analytics identified different cluster patterns for the different time
periods evaluated (Tables 2–4).

Table 2 represents LDMI results between time 0 (2000) and time 1 (2005).
Algeria, Burkina Faso, and Senegal had significant clusters at different p-values
(Supplementary Material—C).

Figure 3.
Clusters and significance levels of TB treatment completion rates in year 2010.

Figure 4.
Clusters and significance levels of TB treatment completion rates in year 2015.

Countries Cluster Type

Variable: TB_2000 & 2005 Algeria High-Low*

Burkina Faso Low-Low*

Senegal Low-Low**

Significance level: *p < 0.05; **p < 0.01.

Table 2.
Differential local Moran’s I estimations of TB treatment completion rates between time 0 (2000) and time 1
(2005).
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Table 3 shows the result between time 0 (2000) and time 2 (2010). Niger,
Senegal, Gambia, Namibia, Lesotho, Djibouti, Algeria, Cameroon, South Africa,
Democratic Republic of Congo (DRC), Kenya, and Sierra Leone had significant
clusters at different p-values (Supplementary Material—C).

Table 4 represents estimation results between time 0 (2000) and time 3 (2015).
Niger, Burkina Faso, Senegal, South Africa, Algeria, Cameroon, and DRC had sig-
nificant clusters at different p-values (Supplementary Material—C).

Spatial Correlation Analyses.
Spatial relationship between TB treatment completion rates and mobile phone

use identified High-High clusters, Low-Low clusters, and Low-High outliers
(Figure 5).

Variable: TB_2000 & 2015 Countries Cluster Type

Niger Low-Low*

Burkina Faso Low-Low*

Senegal Low-Low***

South Africa Low-Low**

Algeria High-Low**

Cameroon High-Low**

Dem Rep Congo High-High**

Significance level: *p < 0.1; **p < 0.05; ***p < 0.01.

Table 4.
Differential local Moran’s I estimations of TB treatment completion rates between time 0 (2000) and time 3
(2015).

Variable: TB_2000 & 2010 Countries Cluster Type

Niger Low-Low*

Senegal Low-Low**

Gambia Low-Low**

Namibia Low-High*

Lesotho Low-High*

Djibouti Low-High*

Algeria High-Low*

Cameroon High-Low*

South Africa High-Low*

Dem Rep Congo High-High*

Kenya High-High*

Sierra Leone High-High*

Significance level: *p < 0.05; **p < 0.01.

Table 3.
Differential local Moran’s I estimations of TB treatment completion rates between time 0 (2000) and time 2
(2010).
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4. Discussion

ESDA identified statistically significant clusters in TB treatment completion
rates among some countries of Africa. Most African countries except those in the
Southern region had significant clusters (Figures 1–4), predominantly Low-Low
clusters (14 countries) and High-Low clusters (10 countries). Low-Low clusters
suggest that TB treatment completion rates between 2000 and 2015 were low
among identified countries and were surrounded by countries with similar low
changes. High-Low clusters suggest high changes in the core countries versus low
changes in their surrounding countries (18, 19). In year 2000, Algeria had a “High-
Low” cluster tract (Figure 1). This suggests that the TB treatment completion rates
for Algeria in 2000 was high, surrounded by countries with low rates. DRC had a
“Low-Low” cluster tract in year 2010; suggesting that TB treatment completion
rates was low for DRC, surrounded by countries with similar low changes
(Figure 3). These findings could inform the formation of health policies for TB
management strategies including resource allocation frameworks in countries.
Study results also indicated that only a few countries had complete treatments for
TB across Africa within the period of this study analyses. 13 countries out of 53
(Figure 1) had treatment completion rates in the year 2000, with all clusters being
either outliers or cold spots. Nine countries in 2005 (Figure 2), eight countries in
2010 (Figure 3), and eight countries in 2015 (Figure 4). These suggest that poor

Figure 5.
Spatial correlation result between TB treatment completion rates and Mobile phone use.
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compliance and nonadherence could impact treatment completion rates for which
the mHealth technology could be harnessed to address issues related to access,
utilization, and attrition [8, 14].

Differential Moran’s I cluster maps identified hot spots, cold spots, and outliers
among African countries. The base-case analysis identified three countries with
significant clusters including Algeria, Burkina Faso, and Senegal. Cluster patterns
for Burkina Faso and Senegal were Low-Low cluster tracts, which suggest low TB
treatment completion rates surrounded by countries with similar low changes.
Conversely, Algeria had High-Low clusters suggesting high changes in TB treatment
completion rates versus low changes in surrounding countries (Supplementary
Material—C, Figure 6). These findings could inform planning and suggest that the
mHealth technology have opportunities to improve outcomes by facilitating fast,
reliable, and updated health information.

While the time-period 2 analysis identified 12 countries with High-High clusters
(Supplementary Material—C, Figure 7); the time-period 3 analysis identified eight
countries with significant clusters (Supplementary Material—C, Figure 8). Alto-
gether, two countries including Algeria and Senegal had significant clusters across
the three time-periods of study evaluation (Supplementary Material—C). None-
theless, of note is the fact that only three countries had significant clusters from
LDMI analytics in year 2005 (Supplementary Material—C, Figure 6), compared to
2010 and 2015 where 12 countries (Supplementary Material—C, Figure 7) and
seven countries (Supplementary Material—C, Figure 8) had significant clusters
respectively. A possible explanation could be that 5-year period may not be enough
time to appreciate significant changes in TB treatment rates (23). Conversely, the
15-year period may be too long to observe this trend. Thus, it appears the ideal time
for this evaluation should be around 10-year time-periods. This gives credence to
treatment guideline policy change introduced in 2009 by WHO that advocates
following patients post treatment for longer periods irrespective of the form of TB
[23]. In view of this, future studies should aim to do a sensitivity analysis to
determine the precise time to explore TB treatment completion rates among African
health systems.

It must be noted that identifying significant clusters in TB treatment completion
rates in any country does not translate to TB-free nations. South Africa is one of the
nations with good TB programs in Africa [22], corroborating this study findings
(Tables 2–4). South Africa had significant clusters for TB treatment completion
rates (Supplementary Material—C); which could possibly be attributed to the coor-
dinated TB control measures introduced by the South African government [7].
However, despite government efforts to curb the incidence of TB in South Africa,
recent study by the WHO identified South Africa as one of the seven countries that
accounted for 64% of global new cases of TB [24]. Thus, notwithstanding signifi-
cant TB treatment completion clusters identified by this study, the burden of TB in
South Africa remains high.

Exploratory spatial data analyses identified significant association between TB
treatment completion rates and mobile phone use rates. Countries with higher rates
of mobile phone use, showed higher TB treatment completion rates suggesting
enhanced program uptake. Dissecting this association with local level geographical
data revealed differing cluster patterns suggesting that the diffusion was not con-
sistent across the region.

High-High clusters indicate countries with high TB treatment completion rates
surrounded by countries with similar high mobile phone use rates. Tunisia, Sierra
Leone, Eritrea, Kenya, Rwanda, Tanzania, and Mozambique had High-High clus-
tering of these two attributes (Figure 5). This suggests that the use of mobile
phones may be facilitating TB treatment completion rates; and gives credence to
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findings by Chadha et al. which demonstrated how the mobile phone technology
strengthened and optimized TB health outcomes [11].

Low-Low clusters indicate countries with low TB completion rates surrounded
by countries with low mobile phone use rates. Mauritania, Nigeria, Cameroon,
Equatorial Guinea, Gabon, Angola, and South Africa had significant Low-Low
clustering of these two attributes (Figure 5). Such low uptakes may be contributory
to the high burden of TB in Nigeria and South Africa and lends credence to reports
by WHO that listed them among the six countries that contributed to the high
burden of global new cases of TB in 2017 [24].

Spatial outliers indicate countries with either high or low TB completion rates
surrounded by countries with either low or high mobile phone use rates.
Identified Low-High outliers include Zimbabwe, Somalia, Ethiopia, Libya, Sudan,
and Uganda (Figure 5). These are potential moderators and mediators for this
study; and could possibly be related to factors that impede the use of mobile phones
for health informatics including poverty, ignorance, and poor access to mHealth
technologies [14].

This study had some limitations. It did not control for the presence or absence of
factors that could influence access and utilization of services, which could impact
the robustness of study findings. In addition, there were some limitations in the
datasets used for this study. Geographical data for TB cases from the World Bank
were at the country level only– granular spatial relationships could have been used
and would have revealed cases at a finer resolution. More so, this study is explor-
atory in nature. It assesses correlation and not causation and becomes the first
step in assessing the relationship between TB health outcomes and potential impacts
of ICT tools such as mobile phone use on TB programs among African health
systems.

4.1 Policy implications

Evidence-based decision making, monitoring of health status, tracking of
expenditures and outputs for improving efficiency of investments are hallmarks of
successful health programs. In recent times, public health intelligence platforms,
such as the WHO’s Epidemic Intelligence from open sources (EIOS), utilize strong
data systems facilitated by digital technologies for health emergency preparedness
and disease surveillance. Innovative digital technologies including mHealth have
potential to offer new insights and tools to improve clinical decision making, data
security and predictive analytics. Realizing the potential of mHealth to achieve
development goals will require collaboratively addressing multiple challenges,
including strengthening underlying digital infrastructure and digital health systems,
working to improve data quality, responsible management and sharing of patient
data, and eventually trust, security and utilization of data to inform strategic plan-
ning of health interventions. Thus, it is recommended that African health sector
leaderships convene roundtable discussions to discuss critical policy dimensions of
strengthening mHealth ecosystems, and lay the foundation for responsibly devel-
oping and adopting new innovations like mHealth-facilitated Artificial Intelligence
(AI) applications in addressing privacy related issues. Such discussions should
include but not limited to discussions on adopting latest advances in mHealth
technologies including AI tools and telemedicine techniques in advancing popula-
tion health. They should identify concrete actions for shaping policy and enabling
environments to foster mHealth technologies for accelerated improvements in
health and related development programs; showcase AI-driven innovative solutions
for health, and share best practices from countries, including possibilities for
customizations. Such approach could foster a deeper interest on the use of mHealth
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technologies to strengthen service delivery, improve the collection of quality data
and promote data protection rights among African economies.

5. Conclusions

Exploratory spatial data analyses identified positive spatial autocorrelation for
the periods evaluated, as well as varying cluster patterns of TB treatment comple-
tion rates across the periods of study evaluation. There was a direct spatial relation-
ship between TB treatment completion rates and mobile phone use among related
African countries. Spatial autocorrelation patterns generated were consistent with
Low-Low and High-Low cluster patterns and were significant at different p-values.
Algeria and Senegal had significant clusters across the study periods, while DRC,
Niger, South Africa, and Cameroon had significant clusters in at least two time-
periods. ESDA identified statistically significant associations between TB treatment
completion rates and mobile phone use. Countries with higher rates of mobile
phone use, showed higher TB treatment completion rates overall, indicating
enhanced program uptake. Thus, there is need to strengthen national policies that
promote TB medication adherence and completion using mHealth strategies among
African health systems. African government should identify turnaround strategies
to strengthen mHealth technologies and improve health outcomes.
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A. Supplementary Material—A

African countries used in this analysis as listed by the World Health Organiza-
tion. Available at: http://www.who.int/countries/en/ accessed April 2, 2020.

Algeria, Burundi, Burkina Faso, Benin, Angola, Cameroon, Botswana, Cape
Verde, Central African Republic, Comoros, Chad, Congo, Democratic Republic of
Congo, Côte d’Ivoire, Djibouti, Equatorial Guinea, Egypt, Eritrea, Ethiopia, Gabon,
Ghana, Guinea-Bissau, Lesotho, Gambia, Guinea, Kenya, Liberia, Libya, Malawi,
Mauritania, Mali, Madagascar, Mauritius, Mozambique, Morocco, Nigeria,
Namibia, Niger, Sao Tome and Principe, Seychelles, Rwanda, Senegal, Sierra Leone,
Somalia, South Africa, South Sudan, Sudan, Swaziland, Togo, Uganda, Tunisia,
Tanzania, Zambia, Zimbabwe.

B. Supplementary Material—B

Univariate global Moran’s I result for the years 2000–2015.

C. Supplementary Material—C

Variables Moran’s I
value

Pseudo p-
value

TB_TreatmentCompletionRate_Yr2000 0.0190 0.021

Univariate Global Moran’s
I

TB_TreatmentCompletionRate_Yr2005 0.0177 0.032

TB_TreatmentCompletionRate_Yr2010 0.0196 0.025

TB_TreatmentCompletionRate_Yr2015 0.0179 0.031

Figure 6.
Differential local Moran’s I estimations of TB treatment completion rates between time 0 (2000) and time 1
(2005).
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Chapter 21

Improving Healthcare Access 
through Digital Health: The Use of 
Information and Communication 
Technologies
Najeeb Al-Shorbaji

Abstract

Healthcare has been going through major digital transformations due to the 
extensive use of information and communication technologies (ICT) in the sector. 
Many patients lack access to healthcare services due to lack of knowledge of the 
exitance of the service, physical or mental disability, distance, siege, lockdown and 
other possible reasons. Access to healthcare services has been impacted by a number 
of innovations including electronic health record, artificial intelligence, sensors, 
wearable devices, Internet of (medical) things, Blockchain, big data and other 
applications. COVID-19 has created new realities in accessing healthcare services 
through telehealth and telemedicine services as many countries have imposed lock-
down and physical distancing. Digital health has been used to empower people, in 
general and patients in particular, to enable them to access healthcare services at the 
point of care or remotely. Healthcare professionals have been using digital health 
to enhance their knowledge, skills and more important to enable them to reach to 
patients to provide guidance and assistance. Using digital health solutions has a 
number of challenges which can be legal, ethical, infrastructural, human and mate-
rial resources, training, education, attitude, cultural, organizational and behavioral. 
A number of national, regional and international agencies have adopted resolutions 
and developed strategies to support digital health implementation in countries. This 
chapter provides few examples to demonstrate how access to healthcare services is 
being enabled and facilitated by information and communication technology (ICT) 
through proper national planning of digital health.

Keywords: Healthcare services, information and communication technologies, 
eHealth, digital health, artificial intelligence, big data, telehealth, telemedicine, 
empowerment, patients, COVID-19, national planning

1. Introduction

Access to healthcare means having “the timely use of personal health services to 
achieve the best health outcomes. It consists of four components:

• Coverage: facilitates entry into the healthcare system. Uninsured people are 
less likely to receive medical care and more likely to have poor health status.
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• Services: Having a usual source of care is associated with adults receiving 
recommended screening and prevention services.

• Timeliness: ability to provide healthcare when the need is recognized.

• Workforce: capable, qualified, culturally competent providers [1].

In 2001 Gulliford, et al. [2] provided a description of access to health services in 
which they said “Facilitating access is concerned with helping people to command 
appropriate healthcare resources in order to preserve or improve their health. There 
are at least four aspects, they said:

• If services are available, in terms of an adequate supply of services, then a 
population may ‘have access’ to healthcare.

• The extent to which a population ‘gains access’ to healthcare also depends on 
financial, organizational and social or cultural barriers that limit utilization. 
Thus, utilization is dependent on the affordability, physical accessibility and 
acceptability of services and not merely the adequacy of supply.

• The services available must be relevant and effective if the population is to 
“gain access to satisfactory health outcomes”.

• The availability of services, and barriers to utilization, have to be evaluated in 
the context of the differing perspectives, health needs and the material and 
cultural settings of diverse groups in society

The Institute of Medicine (IOM) defined access to healthcare “as having 
timely use of personal health services to achieve the best possible health outcome 
[3]. According to The Agency for Healthcare Research and Quality’s (AHRQ ) [4] 
“access requires gaining entry into the health-care system, getting access to sites 
of care where patients can receive needed services, and finding providers who 
meet the needs of patients and with whom patients can develop a relationship 
based on mutual communication and trust”. The National Academies of Sciences, 
Engineering, and Medicine [5] suggested that “People use healthcare services to 
diagnose, cure, or ameliorate disease or injury; to improve or maintain function; 
or to obtain information about their health status and prognosis”. Anderson and 
Newman [6] presented a framework (4th phase) of health-care utilization that 
includes predisposing factors, enabling factors, and magnitude of illness. The 
framework suggests that an individual’s access to and use of health services is 
considered to be a function of three characteristics:

1. Predisposing Factors: The socio-cultural characteristics of individuals that 
exist prior to their illness:

a. Social Structure: Education, occupation, ethnicity, social networks, social 
interactions, and culture

b. Health Beliefs: Attitudes, values, and knowledge that people have concerning 
and towards the healthcare system

c. Demographic: Age and Gender
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d. Enabling Factors: The logistical aspects of obtaining care:

e. Personal/Family: The means and know how to access health services, 
income, health insurance, a regular source of care, travel, extent and quality 
of social relationships

f. Community: Available health personnel and facilities, and waiting time

g. Possible additions: Genetic factors and psychological characteristics

2. Need Factors: The most immediate cause of health service use, from functional 
and health problems that generate the need for healthcare services.

a. “Perceived” need will better help to understand care-seeking and adherence 
to a medical regimen,

b. “Evaluated” need will be more closely related to the kind and amount of 
treatment that will be provided after a patient has presented to a medical 
care provider.

People go, or more important they do not go to healthcare services for different 
reasons. Three overarching categories of reasons emerged based on the necessity, 
availability, and desirability of care-seeking [7]:

1. low perceived need to seek medical care;

2. traditional barriers to medical care, in which people may want to seek care but 
are limited in their ability to do so; and

3. unfavorable evaluations of seeking medical care, in which people may perceive 
care-seeking as necessary and an available option, but not desirable.

Some of these reasons relate to the human nature of the people while others 
relate to the health facilities themselves. People go to these services to seek methods 
of prevention, protection, diagnosis, treatment, palliative care, education, research 
and a multiple of other reasons. Healthcare services may be provided in different 
ways and locations including hospitals in tertiary services, clinical and other profes-
sional services, dental services, home healthcare services which are at the increase 
as more patients move from hospital care to home care, nursing care services at the 
hospital or at home], pharmaceutical and medication dispensing services in addi-
tion to other over the counter medicines.

eHealth is one of the enablers of “access to healthcare services” along with a 
number of other factors. Social determinants of health represent a collection of fac-
tors that interplay in their influence of the health of people and therefore their ability 
to access health services using digital health technologies. It has become imperative 
to design and deploy such technologies in the communities to reduce inequity and 
improve ability to access health services. eHealth has been described as the “… use 
of information and communications technologies (ICT) in support of health and 
health-related fields, including healthcare services, health surveillance, health 
literature, and health education, knowledge and research” [8]. eHealth includes the 
ICT-enabled components of health informatics, healthcare informatics,  medical 
informatics, biomedical informatics, mobile health (mHealth), and telehealth 
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and telemedicine, as well as the human and non-electronic components which are 
essential for these systems to function. Digital health has been extensively used to 
mean all concepts included in eHealth plus the use of digital devices to capture, 
monitor and report health data images, and vital signs: body temperature, pulse rate, 
respiration rate and blood pressure) from individuals and the relevant signs from the 
environment. The World Health Assembly (WHA) adopted a resolution in 2017 [9] 
and then a global digital health strategy in 2020. The description provided by the two 
documents of digital health extensively referred to eHealth as the core component 
in national eHealth planning, integration of eHealth in health systems, application 
development, monitoring and evaluation. In a review of definitions of eHealth in 
2005, [10] the reviewers found that technology was viewed both as a tool to enable 
a process/function/service and as the embodiment of eHealth itself. They expressed 
pleasure to note that technology was portrayed as a means to expand, to assist, or to 
enhance human activities, rather than as a substitute for them.

A diversified range of areas in which eHealth can be used as many studies 
indicate [11–13]. Some of these are directed to service providers while others are 
directly linked to patients. In all cases the ultimate benefit goes to the citizen.

This range of areas may include:

1. Improving access and exchange of information and data;

2. Improve the quality of care;

3. Reduce costs of healthcare;

4. Support research by academic and other researchers;

5. Building evidence for possible policy setting;

6. Safeguard patient empowerment and safety;

7. Health worker training and supervision: Pre-service and in-service and both 
remote and in-person mixed media training; mobile supervision checklists and 
observation data collection forms;

8. Data collection and reporting: At the household, community, facility, district, 
and national level; longitudinal patient tracking (electronic health records), 
patient registries, disease surveillance, contact tracing, vital events tracking, 
civil registration;

9. Supply chain management: Cold chain management, commodity tracking, 
counterfeit detection and prevention, equipment maintenance;

10. Financial transactions: Health savings accounts, insurance payments, provider 
reimbursements, salaries, per diems, conditional cash transfers, performance-
based incentives, electronic vouchers;

11. Health workforce management: Tracking of training, certification, deployment 
and retention, provider work planning and scheduling;

12. Clinical care: Point-of-care intelligent diagnostics, remote clinical care, 
remote monitoring of patient compliance and status, clinical decision support 
(guidelines, algorithms, checklists);
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13. Real-time communications: Between managers and providers (e.g., treatment 
guideline updates, routine health reporting), providers and providers 
(e.g., referrals, consultations), and clients and providers (e.g., symptom 
notifications, post-referral follow-up);

14. Public health information and behavior change: Public health education mes-
sages, appointment and treatment reminders, health provider point-of-care 
job aids, health information hotlines.

In a review of definitions of digital health [14], the findings showed that digital 
health, as has been used in the literature, is more concerned about the provision of 
healthcare rather than the use of technology. The reviewers added that “Wellbeing of 
people, both at population and individual levels, have been more emphasized than the 
care of patients suffering from diseases. Also, the use of data and information for the 
care of patients was highlighted. A dominant concept in digital health appeared to be 
mobile health (mHealth), which is related to other concepts such as telehealth, eHealth, 
and artificial intelligence in healthcare”. Improving access to healthcare services: espe-
cially in rural and deprived areas with low (or no) availability of healthcare services, 
eHealth tools can enable remote consultations, therapies and rehabilitation [15].

eHealth and digital health will be used in this chapter interchangeably to mean 
the “use of information and communication technology in health”. They are con-
sidered true interdisciplinary sectors that bring knowledge and practices from the 
fields of computer and information sciences, telecommunications, social sciences, 
health sciences (medicine, public health, pharmaceutical, dentistry, health manage-
ment], health services research, communication, law and engineering. Success of 
eHealth depends on the extent and ability to integrate and function as an interdisci-
plinary system. Elements and applications of digital health have become an integral 
part of health services and information delivery. One cannot imagine a health 
service without the use of one or more of a digital health device or an eHealth 
application. eHealth is contributing to achieving Universal Health Coverage (UHC) 
and the Sustainable Development Goals [16]. eHealth has shown to enable national 
health system that use ICT to ensure that the people are aware of the availability of 
and accessibility to health services, that people are happy (satisfied) with the ser-
vices they receive and that a monitoring and evaluation system is in place [17–20].

WHO (2013) [21] describes the goal of UHC as to ensure that all people obtain 
the health services they need- prevention, promotion, treatment, rehabilitation and 
palliation without risk of financial ruin or impoverishment, now and in the future. 
eHealth empowers patients and make services and providers more transparent and 
providers are become more efficient when they use eHealth technologies to manage 
or deliver healthcare services.

WHO (2016) [22] confirmed that “It has become increasingly clear that UHC 
cannot be achieved without the support of eHealth.” The results of the Global 
eHealth Survey conducted by WHO in 2015 in which a total of 125 countries 
participated provided some key findings based on the themes that were covered in 
the Survey. These included:

1. More than half of WHO Member States now have an eHealth strategy,  
and 90% of eHealth strategies reference the objectives of UHC or its key  
elements. It is becoming mainstream for countries to have policies for managing 
information.

2. A large number of countries reported at least one mHealth initiative (83%). 
Despite the rapid growth, however, very few Member States reported 
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 evaluations of government-sponsored mHealth programmes, thereby limiting 
knowledge of what works well and what mistakes to avoid.

3. By offering care at a distance, telehealth services enable greater equity in 
health coverage. The use of telehealth continues to grow, and teleradiology 
is the most widespread (77%). Other services, such as telepathology, remote 
patient monitoring, and tele-dermatology, are also in use in nearly half of 
countries.

4. eLearning, which encompasses a variety of interventions in terms of tools, 
content, learning objectives, pedagogical approaches, and setting of delivery, 
is used for medical students’ and doctors’ education in over 84% of countries. 
Implementation of eLearning is associated with a number of challenges. For 
example, there is a lack of robust and comprehensive health science eLearning 
evaluation standards, leading to haphazard evaluation and accreditation of 
eLearning programmes.

5. National electronic health record (HER) systems are now reported in 47% of 
countries.

6. In total, 78% of countries reported legislation protecting the privacy of 
personal information, and 54% reported legislation to protect the privacy of 
electronically held patient data.

7. Nearly 80% of countries reported that healthcare organizations use social 
media for the promotion of health messages.

8. 17% of countries already report having a national policy or strategy regulating 
“big data” use in the health sector.

As healthcare itself is data and information intensive sector it simply means that 
for this sector to achieve its objectives, it has to collect, exchange and utilize high 
quality data. Health data has a number of characteristics including:

1. Critical patient data and information remains scattered across different 
departments and systems;

2. Data is not accessible and handily available in times of need. Too much data, 
little information;

3. Multiple service providers (public, private, army, charities, etc.) in the system 
do not have a system in place for smooth process management;

4. Very little or no exchange (sharing) of information on patients, diagnosis, 
treatments, etc.;

5. Privacy, confidentiality and ownership of personal health data are  
compromised;

The above has led to potential misuse, no use or underuse of health data. Digital 
health strategies have become integral parts of the overall public health and health-
care delivery system in many parts of the world as health and digital technology 
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seamlessly integrate. Planning, monitoring and evaluation of digital health have 
become essential to the health systems strengthening process. These have become 
part of the health system’s resilience and learning. A country cannot afford to have 
a resilient health system that is responsive to current and future demands without 
using digital health technology to predict, protect, diagnose, educate and treat. 
Adopting digital health strategies carries the promise to improve the quality of 
health services, reduce costs, improve equity of access, and empower citizens in a 
person-centered healthcare system [23]. Evidence, to prove that all these are attain-
able at the same time, is still being built. Digital health technologies vary in form 
and utilization, but have a number of commonalties:

1. They are all made to help/assist healthcare professionals to better collect data, 
diagnose, educate and treat individuals;

2. They represent serious attempts to replace healthcare professionals in perform-
ing tasks that look tedious or dangerous, especially when a disease is difficult 
to diagnose or treat using traditional means;

3. They may work together to perform a task for the sake of both the healthcare 
provider and the patient. This simply means more than one technology functions 
with others to perform the same task of data collection, diagnosis or treatment.

Digital health has adopted a number of other “new” technologies that were not 
originally designed for the health sector. This has shown that this sector is in a real 
need for such technologies to enable safe, secure, affordable, timely and equitable 
access to health services.

2. Range of digital health solutions used to improve access to healthcare

The range of technological solutions that are used to enable access to healthcare 
services is endless. The attempt here is to provide details of the eHealth/digital 
health types of applications that are more used rather than the list of technologies 
themselves. These include:

2.1 Electronic health record

Electronic health record (EHR) is a repository of information regarding the 
health status of an individual in computer processable form which is collected pri-
marily to support the provision of integrated holistic healthcare to that individual 
but may also be used, subject to legislation and consent, for secondary purposes 
that benefit the health of the wider community [24].

The EHR has been one of the most persistent and yet changing technology in 
healthcare. It’s the cornerstone of any electronic health system which influences 
the rate of success of the digital health services in an institution or even a coun-
try. EHR systems come in different forms and sizes aiming at collecting, storing, 
sharing and utilization of health data by healthcare providers, the patient and 
other third-party players as the legal and ethical frameworks permit. The com-
plexity of the record’s structure, compliance with both semantic and syntactic 
standards, the interface, open vs. commercial suppliers, language version and 
many other issues pose challenges to implementation of EHR systems to enable 
access to health services.
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Healthcare institutions may avoid implementing of such systems due to a 
number of issues they face, which automatically limit access to healthcare services 
by people (patients and non-patients):

1. Inaccurate patient identification in a record makes it extremely difficult and 
impractical to offer health services. Absence of a unique number for each 
patient may cause not only delay in provision of health services but could cause 
medical errors;

2. Lack of standard terminology and standard data exchange format hamper the 
efficiency of data exchange due to lack of semantic interoperability. This will 
cause both delay in service provision, inability to report, cost and more impor-
tant medical errors;

3. Healthcare professionals, patients and the community have expressed concerns 
about privacy, confidentiality and the quality and accuracy of electronically 
generated information. The better secure technology, blockchain for example, 
legal and ethical awareness may reduce anxiety;

4. Patients may not trust the EHR due to both hardware and software reasons. 
Interrupted electrical (power) supply, wrong algorithms, lack of training on 
the system, etc. are all reasons limiting access to healthcare services.

Despite all these challenges, benefits of an EHR system to collectively enable fast 
and reliable access to healthcare services have been documented. These can be:

1. Health information and data. Immediate access to key information. This 
would improve caregivers’ ability to make sound clinical decisions in a time-
ly manner;

2. Result management. Ability of all providers participating in the care of the 
patient across multiple settings to quickly access new and past test results. This 
would increase patient safety and effectiveness of care;

3. Order management. Ability to enter and store orders for prescriptions,  
tests, and other services in a computer-based system. This should enhance 
legibility, reduce duplication, and improve the speed with which orders are 
executed;

4. Decision support. Using reminders, prompts, and alerts to improve compli-
ance with best clinical practices, ensure regular screenings and other preven-
tive practices, identify possible drug interactions, and facilitate diagnoses and 
treatments;

5. Electronic communication and connectivity. Efficient, secure, and readily 
accessible communication among providers and patients. This would improve 
continuity of care, increase timeliness of diagnoses and treatments, and reduce 
the frequency of adverse events.

6. Patient support. Tools that give patients access to their health records. 
This would provide interactive patient education and help them carry out 
home monitoring and self-testing, which can improve control of chronic 
conditions.
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7. Administrative process. Computerized administrative tools such as scheduling 
systems. This would improve hospital and clinic efficiency and provide more 
timely service to patients;

8. Reporting. Electronic data storage that employs uniform data standards. This 
will enable healthcare organizations to respond more quickly to personal, 
 federal, state, and private reporting requirements.

2.2 Telemedicine

Telemedicine is not a new concept but the technology has been extensively used 
in the last two years due to the corona virus (COVID-19) pandemic. This is not the 
place to enlist the history of telemedicine as a technology and as a method to enable 
access to healthcare services remotely. The World Health Organization [2009] 
defines telemedicine as “the delivery of healthcare services, where distance is a 
critical factor, by all healthcare professionals using information and communication 
technologies for the exchange of valid information for diagnosis, treatment and 
prevention of disease and injuries, research and evaluation, and for the continu-
ing education of healthcare providers, all in the interests of advancing the health 
of individuals and their communities” [25]. Telemedicine and telehealth are two 
concepts that are exchangeable despite the fact they differ as telemedicine focuses 
on provision of health services to an individual while telehealth focusses on provi-
sion and assessment of healthcare services to a population. In their systematic 
review, Monaghesh and Hajizadeh (2020) they indicated that “telehealth can 
become a basic need for the general population, healthcare providers, and patients 
with COVID-19, especially when people are in quarantine, enabling patients in real 
time through contact with healthcare provider for advice on their health problems” 
[26]. The promise and potential of telemedicine have been to provide timely, safe, 
and less expensive care, where the patient/individual does not need to be in the 
same place/room with the healthcare provider. This simply means that access to 
healthcare services does not have to move from where the patient is to get into the 
point of care. During COVID-19 social/physical distancing, has resulted in radical 
increase in the use of telemedicine services in all countries. This mode of service 
was provided to avoid contact between patients and healthcare providers who might 
have been diagnosed as positive COVID-19 and to ensure continuity of primary or 
secondary healthcare services and in some case tertiary care. Telemedicine services 
have been provided to ensure timely access to high quality information and care, 
including prevention and protection services, provision of public health support, 
provides a form of patient engagement with other patients, family members and 
healthcare providers, the more advanced form of support includes screening for 
diagnosis and disease discovery and supports eLearning for both care providers and 
recipients [27–29].

2.3 Health on the Internet

A number of concepts are being used to mean information accessed and 
delivered through the use of the Internet. Among these is the web, which has been 
defined as “a techno-social system that allows individuals to interact on technologi-
cal networks, thus improving individual’s cognition, communication and coopera-
tion” [30]. Other applications on the Internet include email services and social 
media platforms. Consumers of health information have found these applications 
in multilingual forms, easy to access and many of them have been found to be 
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useful and relevant to their needs. The move from Web 1.0 to Web 4.0 has resulted 
in providing the end user with more power to control what is being posted and 
searched on the web using natural language processing. Consumer health, where 
web developers or owners directly reach out to people poses a challenge of quality 
of health information, timelessness and possible abuse by predators on the internet 
[31]. Eysenbach, and Diepgen, [32] provided a number of important issues emerg-
ing as a result of failure to control the quality of health information on the internet. 
They concluded:

1. The quality of information on the internet is extremely variable, limiting its 
use as a serious information source;

2. A possible solution may be self labelling of medical information by web  
authors in combination with a systematized critical appraisal of health-related 
information by users and third parties using a validated standard core  
vocabulary;

3. Labelling and filtering technologies such as PICS (platform for internet con-
tent selection) could supply professionals and consumers with labels to help 
them separate valuable health information from dubious information;

4. Doctors, medical societies, and associations could critically appraise internet 
information and act as decentralized “label services” to rate the value and 
trustworthiness of information by putting electronic evaluative and descrip-
tive “tags” on it;

5. Indirect “cybermetric” indicators of quality determined by computer programs 
could complement human peer review.

The perceived value of information, the quality, usefulness, the level of trust 
and the language of the site are factors that influence the level of attraction to use a 
website to search for health information. The emerging quality management sites 
such as “Heath On the Net- HON” [33], that provides 8 principles (in 38 languages) 
to make a judgment of the web site is a good example of how health infuriation 
consumers may get guidance on quality of health information on the Internet. 
Meeting these principles will result in a certificate provided by HON to the website. 
It’s important, however, to make sure that searching the web for health information, 
especially for self-diagnosis is no alternative to consulting ad as specialized health-
care professional as “the immediate and widespread sharing of medical and other 
scientific information outside of expert circles before it has been thoroughly vetted 
(eg, preprints) can be dangerous, especially in a pandemic [34].

As early as 1997 [35], the use of health information on the internet has been 
a major issue for consideration as a way to get information that may lead to 
further use of healthcare facilities and qualified health workforce personnel, 
while for others, it has been used as the sole source of information resulting to 
what has been described by WHO (2020) [36] as the “infodemic” being too much 
information including false or misleading information in digital and physical 
environments during a disease outbreak. It causes confusion and risk-taking 
behaviors that can harm health. It also leads to mistrust in health authorities and 
undermines the public health response. An infodemic can intensify or lengthen 
outbreaks when people are unsure about what they need to do to protect their 
health and the health of people around them. With growing digitization – an 
expansion of social media and internet use – information can spread more 
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rapidly. This can help to more quickly fill information voids but can also amplify 
harmful messages.” The use of social media has aggravated the situation due to 
availability and finding unvetted information.

There are different uses of health information on the web such as:

• Education and awareness for both healthcare providers and citizens;

• Self-diagnosis with all the disadvantages related to this;

• Access to diagnostic result reporting for clinical staff;

• Searching for healthcare sites location, profiles, personnel, services, etc.;

• Searching for health and medical products and services;

• Electronic ordering of laboratory services (pathology, radiology services);

• Patient event history via special forms or email services;

• Discharge letter production;

• Attending an appointment on the internet;

• Searching for health and medical information in books, journals and other 
information sources.

2.4 Mobile health (mHealth)

mHealth is a medical and public health practice supported by mobile devices, 
such as mobile phones, smart phones, the Internet, patient monitoring devices 
connected to mobile phones, personal digital assistants (PDAs), and other wire-
less devices. mHealth support includes patients, care-takers, pharmacists, or other 
healthcare providers making use of any digital technology in addition to the devices 
mentioned above specialized applications called APPs [37]. The top six areas of 
using mobile phones for health, according to the WHO global survey, include: toll-
free emergency, health call centers, appointment reminders, community mobiliza-
tion, information delivery, mobile telehealth and emergency management systems 
and mHealth applications [38]. Mobile APPs are software programs that run on 
smart phones and other mobile communication devices. They can also be accesso-
ries that are attached to a smartphone or other mobile communication devices, or a 
combination of accessories and software [39].

These APPs:

1. Help patients/users self-manage their disease or condition without providing 
specific treatment suggestions;

2. Provide patients with simple tools to organize and track their health 
 information;

3. Provide easy access to information related to health conditions or treatments;

4. Help patients document, show or communicate potential medical conditions to 
healthcare providers;
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5. Automate simple tasks for healthcare providers; or

6. Enable patients or providers to interact with Personal Health Records (PHR) or 
Electronic Health Record (EHR) systems.

A very wide range of mobile health APPs is available right now, which helps 
patients (and non-patients) to access healthcare services and information on their 
own convenience. There are infrastructural, cultural, legal and ethical challenges. 
In general, these APPs have been used in areas such as: sports and fitness activity 
tracking, diet and nutrition, weight loss coaching, pharmacy; sleep cycle analysis, 
stress reduction and relaxation, meditation, symptom checkers, access to personal 
health records, digital imaging, electronic chart review, laboratory results review, 
life scan for patients with diabetes, remote heart monitoring, ECG viewer, oxygen 
level remote check, telehealth services, prescription management, appointment 
reminders, International Classification of Diseases (ICD) reference guide, evalu-
ation and management coding, specialized medical reference material, pregnancy 
and baby development, exercise and fitness, remote dictation, surgery scheduling 
and interoffice communication.

2.5 Big data

“Big data in health refers to large routinely or automatically collected datasets, 
which are electronically captured and stored. It is reusable in the sense of multi-
purpose data and comprises the fusion and connection of existing databases for the 
purpose of improving health and health system performance. It does not refer to 
data collected for a specific study” [40]. Leveraging big data to find patterns and 
predict diseases which helps both medical researchers and health leaders to better 
understand the disease distribution in a country or a community, which if properly 
used can contribute to building sustainable healthcare systems, collaborate to 
improve care and outcomes and eventually increase access to healthcare. It is to be 
noticed that the major bulk of medical data unstructured and is clinically relevant, 
that data resides in multiple places like individual electronic medical records 
(EMR), laboratory and imaging systems, physician notes, medical correspondence, 
claims, etc. [41]. Accompanied with big data concept is data analytics which is 
evolving into a promising field for providing insight from very large data sets and 
improving outcomes while reducing costs. The potential of big data to transform 
healthcare has been identified [42]. The study of data science and the emerging 
importance of data as a resource in health have influenced the way that healthcare is 
being studied and its cost-effectiveness, efficiency, disease prevalence and acces-
sibility are predicted.

2.6 Geographic Information Systems (GIS) for health

Among the major challenges to accessing healthcare services is lack of knowl-
edge of their existence, lack of knowledge of the distance between the place of 
residence and the healthcare centre and unaffordability to transport to the centre. 
Brown [43] enumerated five potential benefits of integrating GIS in healthcare 
IT: identifying health trends, tracking the spread of infectious disease, utiliz-
ing personal technologies, incorporating social media and improving (health) 
services. Brown concluded that “GIS is a powerful tool that has been successfully 
implemented to help address a number of significant health issues ranging from 
disease management to improved services”. Geolocation technologies for health 
have made it easier to locate the nearest healthcare centre, provision of the full 



327

Improving Healthcare Access through Digital Health: The Use of Information…
DOI: http://dx.doi.org/10.5772/intechopen.99607

profile of the centre and the best method to reach it. Integration of geographic 
data elements (locations) and the thematic data in a database utilizes the best 
of the two worlds as it has become possible to locate the place where a specific 
type healthcare services exists. “GIS plays a critical role in determining where 
and when to intervene, improving the quality of care, increasing accessibility 
of service, finding more cost-effective delivery modes, and preserving patient 
confidentiality while satisfying the needs of the research community for data 
accessibility [44].

2.7 Blockchain in healthcare

Blockchain in healthcare which has been described as “a distributed system 
which records and stores transaction records. “… a shared, immutable record of 
peer-to-peer transactions built from linked transaction blocks and stored in a digi-
tal ledger” [45]. It allows to securely transfer the ownership of units of value using 
public key encryption and proof of work methods [46]. Security and data privacy 
have been among the major reasons for not trusting a system by the patients. Not 
trusting a system is one limiting factor to access to healthcare system. Increasing 
security and trust would encourage more people to come forward to use healthcare 
systems. For patients, in particular, block chain allows payments through crypto-
currencies, which is becoming a trend in the money market. Patient safety is being 
monitored through drug traceability, especially tracing of counterfeit medicine. 
Patient data management as personal health data is growing at a very high rate and 
from multiple sources, many patients became more conscious that data about them 
needs to be more secure and less accessible by unauthorized parties.

2.8 The Internet of Things (ToT)

The IoT is described as a network of physical devices that uses connectivity to 
enable the exchange of data [47–49]. The Internet of Medical Things (IoMT) has 
allowed patients to stay at home or anywhere and yet provide health data about 
themselves to specialized centers for monitoring purposes. This amalgamation 
of medical devices and applications that can connect to healthcare information 
technology systems using networking technologies meant that patients can still 
access healthcare services enabled by technology without them leaving their places. 
Wearable devices for health monitoring are technologies that can be worn on the 
human body. This type of devices has become a more common part of the tech 
world as companies have started to evolve more types of devices that are small 
enough to wear and that include powerful sensor technologies that can collect and 
deliver information about their surroundings. A wearable device is often used for 
tracking a wearer’s vital signs or health and fitness related data, location, etc. These 
may include continuous glucose monitoring devices, smart bandages, smart pills 
and remote patient monitoring, monitoring of patient’s movement, dietary system, 
etc. Adherence to medication helps patients to take medications on time and even 
inform medical professionals if the patient fails to adhere to medications. In addi-
tion to the many advantages to patients, wearables aid healthcare providers in many 
ways, by simply improving access to healthcare services while having real time 
health data collection and time saving. Home care and monitoring are provided to 
many of the aging patients, patients with chronic diseases and those that are for 
economic or logistic reasons they are advised to stay at home while access to health 
services is enabled by digital health tools. Hospital to Home Healthcare (H2H) 
has become the solution of choice and is an integral part of health service delivery 
system. These technologies have been used to:
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a. Reduce unnecessary hospital visits and the burden on healthcare systems by 
connecting patients to their physicians;

b. Allowing the transfer of medical data over a secure network;

c. Empowering individuals to better control their healthy lifestyle, well-being and 
fitness;

Landers, et al. [50] suggested four pillars as the key characteristics of the home 
health agency of the future: patient and person centered, seamlessly connected 
and coordinated, high quality of care and technology enabled that allows patients 
to more easily connect with healthcare professionals and receive more intensive 
services in new settings.

The mobile device (smart phone or an internet connection) connected to a 
medical device at home and linked to health centre provides the opportunity to 
send signals related to vital signs of the patient. The functionality of these devices 
depends on the type/reason for which this device is provided. These may include 
measuring body temperature, blood pressure, glucose level in the blood, heart 
beat rate, respiration and air flow in real-time mode, for patients that need kidney 
dialysis machines.

Medical wearables with artificial intelligence and big data are providing an 
added value to healthcare with a focus on diagnosis, treatment, patient monitoring 
and prevention. Access to healthcare is enabled by wearables as these provide a 
number of advantages. Wearable devices applied to healthcare offer multiple advan-
tages to healthcare professionals as well as the patients [51]:

1. Premature diagnosis. Wearable devices allow the early detection of symptoms 
thanks to more precise medical parameters;

2. Personalization. The doctor, with the help of a software can quickly create a 
program based on the needs of the patient;

3. Early diagnosis. Precise medical parameters in the wearable devices allow early 
detection of symptoms;

4. Remote patient monitoring. Healthcare professionals can monitor patients 
remotely and in real-time through the use of wearable devices;

5. Control and monitoring of the patient: the medical professionals can moni-
tor the patient’s evolution in real time and, if necessary, make changes in the 
treatment remotely. In addition, patients can also control their health status by 
connecting the device whenever and wherever they want.

6. Adherence to medication. Wearable devices help patient to take medications 
on time and even inform medical professionals if the patient fails to adhere to 
medications;

7. Information registry. The data are stored in real-time, allowing a more exhaustive 
analysis of the information. This results in a more complete and precise report on 
the patient’s medical history, which can be shared with other medical specialists;

8. Optimum decision by the doctor. The doctor is able to compare and analyze 
data to make a sharper clinical decision to enhance the patient’s quality of life;
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9. Saving healthcare cost. Remote healthcare via wearable devices mean saving 
time and mobility, as it removes the need for the patient to be continuously 
transferred to the medical center.

It is recognized that some patients require multiple technologies which resulted 
in the emerging of the technology that tends to streamline data collection, delivery 
and use. The Internet of Medical Things (IoMT) is an amalgamation of medical 
devices and applications that can connect to healthcare information technology 
systems using networking technologies.

2.9 Artificial Intelligence and Machine Learning in Health

According to a World Health Organization’s survey (2017) [52], there are still 
400 million people who do not even get essential healthcare support and services. 
Although artificial intelligence (AI) can reduce this number, the only hurdle is 
its implementation is the need for huge financial support. Among the reasons 
for this state of affairs is that patients cannot access healthcare services due to a 
number of social determinants of health. AI provides an opportunity for many 
of those who cannot access health services to be reached out “virtually” through 
image recognition and interpretation, diagnostic assistance, generating reminders 
and alerts and therapy planning. AI brings a number of benefits to the healthcare 
system, including to patients. It provides fast and accurate diagnostics, it reduces 
human errors, it contributes to cost reduction as the patient can get doctor’s assis-
tance without visiting hospitals/clinics which results in cost cutting. AI assistants 
provide online care and assist patients to add their data more frequently via online 
medical records, etc. and it supports the Virtual Presence of patients through 
telemedicine services which allow specialists to assist their patients who live in 
remote locations. Using a remote presence robot, doctors can engage with their 
staff and patients in hospitals or clinics and assist or clear their queries. More 
recently, WHO released its guidance on “Ethics and Governance of Artificial 
Intelligence in Health” [53]. The guidance provided the areas of application of AI 
in healthcare delivery as it has been used in:

1. Diagnosis and prediction-based diagnosis. AI is being considered to support 
diagnosis in several ways, including in radiology and medical imaging. Such 
applications, while more widely used than other AI applications, are still rela-
tively novel, and AI is not yet used routinely in clinical decision-making.

2. Clinical care. Clinicians might use AI to integrate patient records during con-
sultations, identify patients at risk and vulnerable groups, as an aid in difficult 
treatment decisions and to catch clinical errors.

3. Emerging trends in the use of AI in clinical care. The reports indicated that sev-
eral important changes imposed by the use of AI in clinical care extend beyond 
the provider–patient relationship. Four trends described in the report are:

a. the evolving role of the patient in clinical care;

b. the shift from hospital to home-based care;

c. the use of AI to provide “clinical” care outside the formal health system; and

d. use of AI for resource allocation and prioritization.
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The guidance also provided other areas in which AI has been contributing 
including health research and drug development, supporting health systems 
management and planning and in public health and public health surveillance that 
includes Health promotion, disease prevention and outbreak response.

2.10 Monitoring, evaluation and quality management of healthcare services

Monitoring is the periodic and ongoing operation to ensure that the healthcare 
services are on track while evaluation is designed to measure the relevance, efficiency 
and effectiveness of healthcare services and their impact on the health of people. In 
both cases quality data is essential and require setting the baseline by which progress 
or lack of it can be measured. A data system, usually computer-based health informa-
tion system, that routinely collects and reports information about the delivery and 
cost of health services and patient demographics and health status. The major purpose 
of monitoring and evaluation (M&E) is to measure progress aiming at learning and 
improving the services. Reeve, Humphreys and Wakerman [54, 55] in the Australian 
context indicated that Integral to improving rural and remote health outcomes is 
the provision of appropriate, accessible and effective healthcare services relevant to 
the needs of communities, which requires a mechanism to monitor and evaluate the 
impact of health services on improving health outcomes for communities.

M&E requires data collection, its storage and analysis which transforms it into 
information, knowledge and evidence that can be used for making evidence-based 
policies, decisions and actions. M&E is based on a set of indicators and measur-
able targets, which makes it necessary to use ICT tools to fulfill these requirements 
of data collection, its storage, trends analysis, comparison of achievements with 
targets, evidence creation and application.

Quality of health services is generally understood to mean that, at all levels of a 
health system, there is an inherent and explicit recognition of the value of efforts to 
improve the quality of health services provided – and such efforts are systematically 
promoted within an enabling environment that encourages engagement, dialog, 
openness and accountability [55].

Fundamental success factors for provision of quality health services [56] were 
widely considered to be prerequisites for quality health services include: essential 
infrastructure, health workers and health management information systems and 
data systems (e.g. availability of quality measures and data collection templates 
to generate data, computer hardware/software to analyze data and synthesize the 
findings into actionable information for further improvement).

3. Challenges to digital health implementation

A number of country studies have listed challenges and opportunities of using 
digital health solutions from legal, ethical, infrastructural, human and material 
resources, training, education, attitude, organizational, cultural and behavioral 
points of view [57–66]. These challenges may include:

1. Infrastructure. Stable electric power supply, place to put computers, air con-
ditioning, local area networks, and other logistics to host computers and their 
programmes;

2. Availability of ICT info-structure including computers, programmes, applica-
tions and internet that were designed with users in mind;
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3. Connectivity (Internet, telephone lines, or else) represents a major constraint 
not only at the national level but could be at the local and even community and 
household level. The Internet penetration rate at global level is 59.5%. Major 
parts of Africa, for example, the major part of the continent needs access to the 
internet which creates a considerable obstacle in developing digital infrastruc-
tures. The very limited bandwidth in many communities makes it very difficult 
to download or even to properly access the Internet (web, email, social medial 
platforms, etc.);

4. Lack of financial incentives and priorities in countries where priority setting 
in the health field focusses on building hospitals, delivering drugs, caring of 
people during the pandemic and focusing of health workforce rather than 
investing in eHealth to serve the sector in a more cost-effective manner. It is 
believed in many countries that ICT in health is costly and investing in this 
area might not be the priority and a cost saving measures. The organizational 
financial, logistic and legislative support coupled with changes in the workflow 
of patient care may have a real impact of acceptance of technology as more 
investment in time and resources is being provided;

5. Difficulty in using the ICT for health to provide the necessary support of 
patients. System operators and patients alike have a sense that technology has 
potential to improve and is not really doing what it is supposed to do. If that 
technology is a little bit more user-friendly it could have a better chance of 
penetration and utilization in the healthcare setting;

6. Lack of well-trained workforce to manage eHealth programmes and projects. 
Human resources include not only the technicians who should be trained to 
operate ICT services but also policy-makers, managers and the public at large. 
Literacy rate that limit acceptance of digital tools to help in managing health 
resources hampers the progress in this area;

7. ICT professionals are, to a great degree, are disconnected from healthcare 
professionals. They both work in silos which limits the understanding and 
disagreement in the common objectives of helping people to get access to and 
having better healthcare services. Cultural barriers that exists between the ICT 
professionals, ICT investors, developers, and practicing physicians do exist and 
limit the potential to make full use of ICT resources for health. The lack of time 
from the healthcare staff point of view limits the ability to give feedback and 
utilize the technology;

8. The culture of monitoring, evaluation, creation and use of evidence are miss-
ing. The absence of these put a lot doubt in the minds of policy-makers, funders 
and even the community to accept ICT in health applications. In fact, a number 
of studies were developed which some of them call for development of M&E 
frameworks while others call for building and using evidence for eHealth;

9. Seamless integration of technology is health systems at the higher level and the 
implementation level where, for example the electronic health record or the 
mobile health application is not an integral part of health services provision. 
The absence of integration creates silos and a sense this technology is being for 
the “elite”, for “testing” purposes, to comply with a donor wish or even “to  
enable data collection about patients for use in research and other purposes;
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10. Sustainability of eHealth solutions where people get used to a service and then it 
is stopped as a result of shortage of funding, lack of enthusiasm by managers and 
lack of leadership and shortage of human resources to manage the investment. 
Lack of interest by people due to distrust and not meeting their expectations;

11. Data integration supported by interoperability standards is constraints that has 
been recognized not only by operators but also by patients. The question is why 
do operators have to fill in the same data more than once in the same healthcare 
facility? Why do patients have to provide even demographic information in 
multiple settings? More vicious than this the inability to share data about the 
same symptom with different codes being assigned to the same disease?

12. Ethical and legal constraints that hamper access to health information 
including privacy, confidentiality, data ownership and digital divide. The 
context in which eHealth is being implemented by individuals, communities 
and countries provides a better understanding of these constraints. Ethics 
and legal frameworks differ from one culture to the other making the ac-
cepted practices in one society not accepted in another which makes it more 
difficult to generalize among cultures. In their scoping study, James et al. 
[67] found that “Of greatest challenge to eHealth systems are ethico-legal 
factors, particularly privacy and research ethics concerns, such as informed 
and broad consent, secondary uses of data and return of results”. The WHO 
guidance on ethics and governance of AI [68] addressed three parties: 
Healthcare providers (Ministry of Health and others, the manufactures of 
AI solutions and the Universal Declaration of Human Rights [69] provides 
an excellent framework for countries to use as ethical principles are laid 
down, which strongly promote the concept of “All human beings are born 
free and equal in dignity and rights.” Privacy, confidentiality and personal 
information are all protected. Digital divide is persisting not only at global 
level as countries do have access to ICT resources, while others do not enjoy 
the same privileges. The same divide exists at the community level and at 
the gender level. All these issues have a serious impact of access to health-
care. One would not expect an individual or a community to have access to 
health resources if this person or community is deprived from basic human 
rights and suffers from a digital divide.

4. National planning of digital health

Over 85 countries have developed their national eHealth plans, strategies or poli-
cies [70]. It is noted that some of the these are for ICT in general and health is part 
of that. The toolkit provides a road map for eHealth applications development and 
services to enable secure, relevant and cost-effective utilization of ICT in health. The 
national eHealth strategies aim to help the healthcare sector to improve the health 
outcomes using the ICT resources at the national level while considering fundamen-
tal elements in terms of regulatory, governance, standards, human capacity, financ-
ing and policy contexts and more important it aims at ensuring coordinated effort 
by the two sectors: Health and ICT in the country to produce seamless integration of 
ICT in health sector. This integration results from defining the common threads and 
links between national health strategies and national ICT strategies, where coordina-
tion, compatibility and interoperability of national, sub-national and local plans are 
considered and the provision of a platform for integration and joint work to develop 
shared solutions and systems. The national eHealth strategy seeks high level of 
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transparency, accountability and return on investment to allow for meager resources 
in a country to be fully used as it supports the rationale and basis for investment in 
eHealth by the different stakeholders. In most cases the Ministries of Health have a 
lead role in the development with ministries of ICT and other stakeholders taking 
part. Other stakeholders may include:

1. The community (patients and no-patients)

2. Healthcare providers in the private sector, non-government organizations and 
other healthcare providers;

3. Ministry of Information and Communication;

4. Departments of civil registration and national statistics;

5. Legislative bodies and legal authorities;

6. Ministry of Planning/Finance;

7. Academic institutions and research centers;

8. The relevant civil society organizations.

While countries should focus on a range of structured activities that lead to the 
progressive development of a national eHealth strategy, WHO and the International 
Telecommunication Union developed the National eHealth strategy toolkit [71] as 
a tool to be used y countries that already have strategies in place or those that have 
embarked on development of new strategies. The way forward as provided by the 
Toolkit suggests:

1. identifying the key health and non-health sector stakeholders who will need 
to be involved in the development of a national eHealth vision and plan and its 
subsequent implementation, and engaging with them;

2. establishing governance mechanisms to provide improved visibility,  
coordination and

3. control of eHealth activities;

4. establishing the strategic context for eHealth. This provides the foundation for 
the eHealth vision and plan, and enables the government to assess and make 
informed decisions on whether to pursue opportunities that present them-
selves from the ICT industry and other stakeholders;

5. assessing the current eHealth environment in terms of the eHealth compo-
nents that already exist as well as existing programmes or projects that will 
deliver eHealth capabilities.

5. Conclusion

eHealth and digital health have been in use for many years. COVID-19 pandemic 
has accelerated the use of information and communication technology. Enabling 
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access to healthcare during the pandemic has provided an opportunity not only to 
test the capabilities of health information systems and their delivery mechanisms 
but also to test their cost-effectiveness, efficiency, acceptance by healthcare provid-
ers and patients, compliance with international standards, interoperability and the 
ethical and legal principles that they use.

New innovations will continue to emerge and the healthcare sector will continue 
to make full use of these and has its own innovative approaches. All these innova-
tions aim to support the health system to be more resilient and more capable of 
meeting the demands of people for more cost-effective and secure solutions. The 
dependence on data for policy development, decision-making and actions in the 
health sector will be strengthened as more data is being translated into information 
and knowledge for action.
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