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ABSTRACT
Introduction  The terms ‘precision medicine’ and 
‘personalised medicine’ have become key terms in 
health-related research and in science-related public 
communication. However, the application of these two 
concepts and their interpretation in various disciplines are 
heterogeneous, which also affects research translation 
and public awareness. This leads to confusion regarding 
the use and distinction of the two concepts. Our aim is to 
provide a snapshot of the current understanding of these 
concepts.
Methods and analysis  Our study will use Rodgers’ 
evolutionary concept analysis to systematically examine 
the current understanding of the concepts ‘precision 
medicine’ and ‘personalised medicine’ in clinical medicine, 
biomedicine (incorporating genomics and bioinformatics), 
health services research, physics, chemistry, engineering, 
machine learning and artificial intelligence, and to identify 
their respective attributes (clusters of characteristics) 
and surrogate and related terms. A systematic search 
of the literature will be conducted for 2016–2022 using 
databases relevant to each of these disciplines: ACM 
Digital Library, CINAHL, Cochrane Library, F1000Research, 
IEEE Xplore, PubMed/Medline, Science Direct, Scopus and 
Web of Science. These are among the most representative 
databases for the included disciplines. We will examine 
similarities and differences in definitions of ‘precision 
medicine’ and ‘personalised medicine’ in the respective 
disciplines and across (sub)disciplines, including attributes 
of each term. This will enable us to determine how these 
two concepts are distinguished.
Ethics and dissemination  Following ethical and 
research standards, we will comprehensively report the 
methodology for a systematic analysis following Rodgers’ 
concept analysis method. Our systematic concept analysis 
will contribute to the clarification of the two concepts 
and distinction in their application in given settings 
and circumstances. Such a broad concept analysis will 
contribute to non-systematic syntheses of the concepts, 

or occasional systematic reviews on one of the concepts 
that have been published in specific disciplines, in order 
to facilitate interdisciplinary communication, translational 
medical research and implementation science.

INTRODUCTION
The terms ‘precision medicine’ and ‘person-
alised medicine’ are increasingly used in 
health-related research. However, the inter-
pretation of these concepts and their applica-
tion in various disciplines is heterogeneous.1 2 
The terms are often used in relation to specific 
diseases (eg, cancer) with an applied focus but 
without a detailed definition or specification 
of the underlying concepts. Non-systematic 
syntheses of (one of) the concepts3 4 or occa-
sional systematic reviews on (one or other of) 
the concepts have been published in specific 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ In contrast to previous studies, we examine the 
definitions of ‘precision medicine’ and ‘person-
alised medicine’ in specific selected disciplines in 
order to facilitate interdisciplinary communication, 
translational medical research and implementation 
science.

	⇒ Moreover, we analyse these two concepts system-
atically and base our review on renowned concept 
analysis methodology.

	⇒ Our study will contribute to the clarification of the 
two concepts, their attributes and differences in var-
ious disciplines.

	⇒ Concepts are constantly developing and their mean-
ings change over time, and hence, it is not our ob-
jective to deliver an unequivocal definition.
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disciplines.5 6 But, so far, understanding of the concepts 
has not been systematically clarified and compared across 
disciplines. Erikainen and Chan3 report that disciplines 
have inconsistent, and potentially contrary, understand-
ings of precision medicine or personalised medicine, as 
well as differing preferences of terms describing similar 
entities (for an exemplary variety of definitions see 
table 1).

For example, discussion in biomedical literature has 
relatively early started to express criticism of the term 
‘personalised medicine’ arguing that this term implies 
unrealistic optimism and promises in relation to what 
biomedical technology will be able to deliver. According 
to Schleidgen et al5 ‘personalised medicine’ wrongly 
implies a focus on the interests and preferences of an 
individual and the provision of patient-centred medi-
cine through personalised medicine alone. A similar 
statement was put forward by the United States National 
Academies.7 Schleidgen et al5 recommended the use of 
the term ‘stratified medicine’ instead of ‘personalised 
medicine’ to present a more realistic vision of the under-
lying concept.3 Similarly, ‘precision’ promises a level of 
certainty8 ‘that is unlikely to be reflected in the realities 
of precision medicine’.7

However, other disciplines (including medical ethics, 
critical studies of biosciences, patient-centred research) 
have criticised Schleidgen et al’s view, suggesting it can 
only be applied in a biomedical context, emphasising that 
‘personalised medicine’ should be clearly distinguished 
from ‘patient-centred care’3

Schleidgen et al’s definition can be seen as privileging 
the biological and molecular interpretation of ‘person-
alisation’ as group-level treatment stratification, to the 
explicit and purposeful exclusion of patient-centred 
interpretations.3

To summarise, the understanding and use of the 
concepts ‘personalised’ and ‘precision’ medicine is disci-
pline dependent, which may also influence discussions 
on a policy level.9–12 The latter can be shown by country-
specific preferences at a policy level. For example, while 
the discussion is mostly focusing on precision medi-
cine in the USA since the Precision Medicine Initiative 
was launched in 2015,11 the European Union set up 
an International Consortium for Personalised Medi-
cine (ICPerMed) in 2016.13 Yet, the distinction of the 
two concepts is not clear enough to argue how the two 
terms differ. Preferences and an understanding largely 
depend on historical developments of the terms in 
specific contexts, leading to varying interpretations (eg, 
on a research and a policy level). This variety in interpre-
tations, going along with the use of different terms, can 
have negative consequences, including the creation of 
different representations or beliefs in people when using 
a variety of terms, or a reinforcement of inaccuracies in 
definitions.14

A first step towards more clarity is an understanding of 
current differences and similarities regarding precision 
and personalised medicine across disciplines in research. 

Further research can then examine how these current 
interpretations developed historically (concept revisions) 
and how they influence(d) policy.

Our Health in Our Hands (OHIOH) is a multidis-
ciplinary research project at the Australian National 
University which brings together the disciplines of clin-
ical medicine, biomedicine (incorporating genomics and 
bioinformatics) and health services research; physics, 
chemistry and engineering; machine learning and artifi-
cial intelligence. These disciplines are the focus of this 
paper. OHIOH aims to advance digitalisation and person-
alisation of healthcare using a coproduction approach 
with partners from research, lived experience, healthcare 
professionals and health services.15 OHIOH research 
includes studies on the experiences of people living with 
multiple sclerosis (MS)16 and type 1 diabetes.17 A recently 
published OHIOH paper18 discusses the understanding 
and experiences of people living with MS in order to 
emphasise the importance of personalised medicine in 
MS treatment and care. In the course of drafting the 
manuscript, discussions around ‘personalised’ and ‘preci-
sion’ medicine revealed that the understanding of these 
two concepts varied greatly between the researchers in 
the various disciplines involved in OHIOH.

Objective
The aim of this study is to examine the current under-
standing of the concepts ‘precision medicine’ and 
‘personalised medicine’ in clinical medicine, biomedi-
cine (incorporating genomics and bioinformatics) and 
health services research; physics, chemistry and engi-
neering; machine learning and artificial intelligence 
using Rodgers’19 concept analysis to identify concept attri-
butes (clusters of characteristics) and to determine how 
these two concepts are distinguished in these selected 
disciplines and potential subdisciplines. We will answer 
the following research questions (RQ):

RQ1: What is the current understanding of ‘precision 
medicine’ and ‘personalised medicine’ in clinical medi-
cine, biomedicine (incorporating genomics and bioinfor-
matics) and health services research; physics, chemistry 
and engineering; machine learning and artificial intelli-
gence, and what are similarities and differences in defi-
nitions in the respective disciplines and across different 
(sub)disciplines?

RQ2: What are the related and surrogate terms for 
‘precision medicine’ and ‘personalised medicine’ in each 
of the selected disciplines?

It is important to understand how the two concepts are 
currently interpreted and understood in the individual 
disciplines in order to be able to create consistent under-
standing of the concept interpretations and to reduce 
ambiguity in the literature. This current interpretation 
does not include concept revisions over time which 
could be examined in follow-up research. As concepts 
are constantly developing and their meanings change 
over time, it is not our objective to deliver an unequivocal 
definition.

copyright.
 on O

ctober 5, 2022 at U
niversiteit T

w
ente. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-060326 on 7 S

eptem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


3Brew-Sam N, et al. BMJ Open 2022;12:e060326. doi:10.1136/bmjopen-2021-060326

Open access

Ta
b

le
 1

 
Va

rie
ty

 o
f d

efi
ni

tio
ns

 o
f ‘

p
re

ci
si

on
 m

ed
ic

in
e’

 a
nd

 ‘p
er

so
na

lis
ed

 m
ed

ic
in

e’
—

 e
xa

m
p

le
s

C
o

nc
ep

t
Ye

ar
A

ut
ho

rs
, j

o
ur

na
l/

so
ur

ce
D

is
ci

p
lin

e 
(S

co
p

us
)*

D
efi

ni
ti

o
n

P
re

ci
si

on
 m

ed
ic

in
e

20
17

M
ar

so
n 

et
 a

l, 
Fr

on
tie

rs
 in

 P
ha

rm
ac

ol
og

y32
M

ed
ic

in
e:

 p
ha

rm
ac

ol
og

y;
p

ha
rm

ac
ol

og
y,

 t
ox

ic
ol

og
y,

 p
ha

rm
ac

eu
tic

s:
 

p
ha

rm
ac

ol
og

y

In
 p

re
ci

si
on

 m
ed

ic
in

e,
 t

he
 in

d
iv

id
ua

l i
s 

un
d

er
st

oo
d

 “
as

 a
 

re
sp

on
se

 t
o 

th
e 

in
te

rr
el

at
io

n 
b

et
w

ee
n 

en
vi

ro
nm

en
t,

 li
fe

st
yl

e,
 a

nd
 

ge
ne

tic
 fa

ct
or

s”
.

20
20

E
le

m
en

to
, E

m
er

gi
ng

 T
op

ic
s 

in
 L

ife
 

S
ci

en
ce

s33
B

io
ch

em
is

tr
y,

 g
en

et
ic

s 
an

d
 m

ol
ec

ul
ar

 b
io

lo
gy

: 
ge

ne
ra

l b
io

ch
em

is
tr

y,
 g

en
et

ic
s 

an
d

 m
ol

ec
ul

ar
 b

io
lo

gy
P

re
ci

si
on

 m
ed

ic
in

e 
is

 “
p

er
so

na
liz

ed
 m

ed
ic

in
e 

en
ha

nc
ed

 b
y 

te
ch

no
lo

gy
”.

20
20

H
o 

et
 a

l, 
Tr

en
d

s 
in

 B
io

te
ch

no
lo

gy
34

B
io

ch
em

is
tr

y,
 g

en
et

ic
s 

an
d

 m
ol

ec
ul

ar
 b

io
lo

gy
: 

b
io

te
ch

no
lo

gy
;

ch
em

ic
al

 e
ng

in
ee

rin
g:

 b
io

en
gi

ne
er

in
g

“F
ro

m
 a

n 
en

gi
ne

er
in

g 
p

er
sp

ec
tiv

e,
 p

re
ci

si
on

 m
ed

ic
in

e 
in

vo
lv

es
 

th
e 

us
e 

of
 t

ec
hn

ol
og

ie
s 

to
 a

cq
ui

re
 a

nd
 v

al
id

at
e 

p
op

ul
at

io
n-

w
is

e 
d

at
a,

 s
uc

h 
as

 o
m

ic
s-

b
as

ed
 s

in
gl

e-
ce

ll 
an

al
ys

is
 a

nd
 b

io
m

ar
ke

r 
d

is
co

ve
ry

, f
or

 s
ub

se
q

ue
nt

 a
p

p
lic

at
io

n 
on

 t
he

 in
d

iv
id

ua
l p

at
ie

nt
 

le
ve

l.”

20
21

O
ng

 e
t 

al
, A

si
an

 B
io

et
hi

cs
 R

ev
ie

w
35

A
rt

s 
an

d
 h

um
an

iti
es

: p
hi

lo
so

p
hy

;
so

ci
al

 s
ci

en
ce

s:
 h

ea
lth

;
m

ed
ic

in
e:

 h
ea

lth
 p

ol
ic

y

“P
re

ci
si

on
 m

ed
ic

in
e 

(P
M

) a
im

s 
to

 im
p

ro
ve

 h
ea

lth
ca

re
 w

ith
 t

he
 

us
e 

of
 g

en
om

ic
 a

na
ly

se
s 

an
d

 d
at

a 
an

al
yt

ic
s 

to
 d

ev
el

op
 t

ai
lo

re
d

 
ap

p
ro

ac
he

s 
to

 p
re

d
ic

tin
g 

d
is

ea
se

 p
ro

gr
es

si
on

 a
nd

 t
re

at
m

en
t 

re
sp

on
se

s 
fo

r 
in

d
iv

id
ua

l p
at

ie
nt

s.
”

20
21

U
S

 N
at

io
na

l L
ib

ra
ry

 o
f M

ed
ic

in
e36

(M
ed

ic
in

e)
“C

lin
ic

al
, t

he
ra

p
eu

tic
 a

nd
 d

ia
gn

os
tic

 a
p

p
ro

ac
he

s 
to

 o
p

tim
al

 
d

is
ea

se
 m

an
ag

em
en

t 
b

as
ed

 o
n 

in
d

iv
id

ua
l v

ar
ia

tio
ns

 in
 a

 p
at

ie
nt

’s
 

ge
ne

tic
 p

ro
fil

e.
”

P
er

so
na

lis
ed

 m
ed

ic
in

e
20

13
S

ch
le

id
ge

n 
et

 a
l, 

B
M

C
 M

ed
ic

al
 E

th
ic

s5
N

ur
si

ng
: e

th
ic

s 
an

d
 le

ga
l a

sp
ec

ts
;

so
ci

al
 s

ci
en

ce
s:

 h
ea

lth
;

m
ed

ic
in

e:
 h

ea
lth

 p
ol

ic
y

P
er

so
na

liz
ed

 m
ed

ic
in

e 
“i

s 
no

t 
m

ed
ic

in
e 

w
ith

 a
 s

p
ec

ia
l f

oc
us

 o
n 

th
e 

in
te

re
st

s 
an

d
 p

re
fe

re
nc

es
 o

f t
he

 in
d

iv
id

ua
l p

at
ie

nt
” 

an
d

 it
 “

is
 

no
t 

re
la

te
d

 t
o 

th
e 

te
rm

 p
at

ie
nt

-c
en

te
re

d
 m

ed
ic

in
e”

.

20
17

M
ar

so
n 

et
 a

l, 
Fr

on
tie

rs
 in

 P
ha

rm
ac

ol
og

y32
M

ed
ic

in
e:

 p
ha

rm
ac

ol
og

y;
p

ha
rm

ac
ol

og
y,

 t
ox

ic
ol

og
y,

 p
ha

rm
ac

eu
tic

s:
 

p
ha

rm
ac

ol
og

y

P
er

so
na

liz
ed

 m
ed

ic
in

e 
is

 “
th

e 
tr

ea
tm

en
t 

d
ire

ct
ed

 a
t 

th
e 

sy
m

p
to

m
s,

 a
nd

 t
hi

s 
tr

ea
tm

en
t 

is
 a

d
ju

st
ed

 d
ep

en
d

in
g 

on
 t

he
 

p
at

ie
nt

’s
 p

he
no

ty
p

e”
.

20
15

/2
02

0
C

ou
nc

il 
of

 t
he

 E
ur

op
ea

n 
U

ni
on

/E
ur

op
ea

n 
C

om
m

is
si

on
9 

13
(H

ea
lth

 p
ol

ic
y)

”P
er

so
na

lis
ed

 m
ed

ic
in

e 
re

fe
rs

 t
o 

a 
m

ed
ic

al
 m

od
el

 u
si

ng
 

ch
ar

ac
te

ris
at

io
n 

of
 in

d
iv

id
ua

ls
' p

he
no

ty
p

es
 a

nd
 g

en
ot

yp
es

 (e
g,

 
m

ol
ec

ul
ar

 p
ro

fil
in

g,
 m

ed
ic

al
 im

ag
in

g,
 li

fe
st

yl
e 

d
at

a)
 fo

r 
ta

ilo
rin

g 
th

e 
rig

ht
 t

he
ra

p
eu

tic
 s

tr
at

eg
y 

fo
r 

th
e 

rig
ht

 p
er

so
n 

at
 t

he
 r

ig
ht

 
tim

e,
 a

nd
/o

r 
to

 d
et

er
m

in
e 

th
e 

p
re

d
is

p
os

iti
on

 t
o 

d
is

ea
se

 a
nd

/o
r 

to
 d

el
iv

er
 t

im
el

y 
an

d
 t

ar
ge

te
d

 p
re

ve
nt

io
n.

 P
er

so
na

lis
ed

 m
ed

ic
in

e 
re

la
te

s 
to

 t
he

 b
ro

ad
er

 c
on

ce
p

t 
of

 p
at

ie
nt

-c
en

tr
ed

 c
ar

e,
 w

hi
ch

 
ta

ke
s 

in
to

 a
cc

ou
nt

 t
ha

t,
 in

 g
en

er
al

, h
ea

lth
ca

re
 s

ys
te

m
s 

ne
ed

 t
o 

b
et

te
r 

re
sp

on
d

 t
o 

p
at

ie
nt

 n
ee

d
s.

”

20
20

H
o 

et
 a

l, 
Tr

en
d

s 
in

 B
io

te
ch

no
lo

gy
34

B
io

ch
em

is
tr

y,
 g

en
et

ic
s 

an
d

 m
ol

ec
ul

ar
 b

io
lo

gy
: 

b
io

te
ch

no
lo

gy
;

ch
em

ic
al

 e
ng

in
ee

rin
g:

 b
io

en
gi

ne
er

in
g

“P
er

so
na

liz
ed

 m
ed

ic
in

e 
in

vo
lv

es
 t

he
 u

se
 o

f t
ec

hn
ol

og
ie

s 
to

 
se

rio
us

ly
 a

cq
ui

re
 a

nd
 a

ss
es

s 
an

 in
d

iv
id

ua
l’s

 o
w

n 
d

at
a 

fo
r 

on
ly

 
th

ei
r 

ow
n 

tr
ea

tm
en

t.
 F

or
 e

xa
m

p
le

, t
hi

s 
m

ay
 in

vo
lv

e 
th

e 
us

e 
of

 
ar

tifi
ci

al
 in

te
lli

ge
nc

e 
(A

I) 
to

 b
ot

h 
d

es
ig

n 
a 

d
ru

g 
co

m
b

in
at

io
n 

b
as

ed
 o

n 
a 

p
at

ie
nt

’s
 o

w
n 

b
io

p
sy

 a
nd

 fo
llo

w
 w

ith
 N

-o
f-

1 
d

os
in

g 
p

ro
to

co
ls

.”

20
21

Fo
ur

ni
er

 e
t 

al
, J

ou
rn

al
 o

f P
er

so
na

liz
ed

 
M

ed
ic

in
e14

M
ed

ic
in

e:
 m

ed
ic

in
e 

(m
is

ce
lla

ne
ou

s)
“P

M
 s

ee
m

s 
to

 h
av

e 
a 

w
id

e 
sc

op
e,

 e
nc

om
p

as
si

ng
 m

an
y 

p
ra

ct
ic

es
, i

nc
lu

d
in

g 
ta

rg
et

ed
 t

he
ra

p
ie

s 
(T

T)
…

 It
 s

ee
m

s 
th

er
e 

ar
e 

se
ve

ra
l t

er
m

s 
us

ed
 t

o 
na

m
e 

P
M

…
 In

d
ee

d
, i

t 
is

 p
os

si
b

le
 

to
 d

efi
ne

 P
M

 a
s 

't
ar

ge
te

d
 t

he
ra

p
y'

, '
p

ha
rm

ac
og

en
om

ic
s'

 o
r 

'p
re

ci
si

on
 m

ed
ic

in
e'

 d
ep

en
d

in
g 

on
 t

he
 a

ut
ho

r, 
th

e 
d

om
ai

n 
or

 t
he

 
d

efi
ni

tio
n“

…

*F
or

 d
is

ci
p

lin
e 

ca
te

go
ris

at
io

n,
 t

he
 ‘s

ou
rc

e 
d

et
ai

ls
’ i

n 
S

co
p

us
 a

re
 u

se
d

 fo
r 

in
fo

rm
at

io
n 

on
 t

he
 r

es
p

ec
tiv

e 
jo

ur
na

ls
 (w

w
w

.s
co

p
us

.c
om

).

copyright.
 on O

ctober 5, 2022 at U
niversiteit T

w
ente. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-060326 on 7 S

eptem
ber 2022. D

ow
nloaded from

 

www.scopus.com
http://bmjopen.bmj.com/


4 Brew-Sam N, et al. BMJ Open 2022;12:e060326. doi:10.1136/bmjopen-2021-060326

Open access�

METHODS AND ANALYSIS
Protocol development
We used the 17 Preferred Reporting Items for System-
atic Review and Meta-Analysis Protocols (PRISMA-P) 
throughout the development of our study protocol20 (see 
online supplemental file 1). Our systematic data collec-
tion and analysis will similarly follow the subsequent 
PRISMA.21 Amendments to the study protocol will be 
reported in the final published systematic concept anal-
ysis manuscript.

Concept analysis approach
A concept analysis aims to clarify a concept (eg, attri-
butes, antecedents, consequences).19 Such a concept 
clarification enables assessment of a concept’s strengths 
and weaknesses.22 Based on Walker and Avant’s23 tradi-
tional approach who view concepts as static entities which 
are independent of context and have clear boundaries 
– derived from Wilson’s method24 which is based on 
realism (deductive analysis) – Rodgers19 developed an 
evolutionary concept analysis based on relativism (induc-
tive analysis). Rodgers19 viewed concepts as dynamic and 
evolving phenomena without strict boundaries. This took 
account of the fact that concepts are constantly devel-
oping and their meanings change over time, and hence 
it is not possible for an analysis to deliver an unequivocal 
definition.22 Moreover, concepts are understood differ-
ently in different disciplines due to what Rodgers19 calls 
‘enculturation’ within individual disciplines. Thus, it 
is important to clarify the selection of disciplines being 
focused on when using Rodgers’ approach to a concept 
analysis.

Bearing in mind the changing and non-static under-
standing of the terms ‘precision medicine’ and ‘person-
alised medicine’ over time, Rodgers’ approach appears 
to be a good fit for analysis. Our analysis of ‘personalised’ 
and ‘precision’ medicine will only represent a snapshot 
of the current understanding of these concepts in the 
literature pertaining to clinical medicine, biomedicine 
(incorporating genomics and bioinformatics) and health 
services research; physics, chemistry and engineering; 
machine learning and artificial intelligence. Neverthe-
less, it is essential to highlight any differences and simi-
larities between disciplines to inform current and future 
research, aiming to standardise and generate a uniform 
approach if at all possible. We will not look into revisions 
of definitions over time, the focus is on the current under-
standing of the two concepts.

Rodgers’19 concept analysis has generated a lot of 
attention in the healthcare context and has become a 
recognised method of concept clarification. For example, 
Hudon et al25 used Rodgers’ concept analysis approach to 
analyse ‘enablement’ in a healthcare context. In Rodgers’ 
method of concept analysis,19 concepts are considered to 
be abstractions that are expressed in an arbitrary form. 
They constitute a mental (re)grouping of a number of 
attributes. Hudon et al25 define attributes as characteris-
tics of concepts that must be present for the recognition 

of the concept as an entity. Concept analyses are employed 
in developing valid measuring instruments which can 
evaluate the attributes of a concept (determining whether 
there is good content validity).25

Concept analysis procedure
Rodgers’19 concept analysis is divided into six steps, 
comprising (1) the identification of the concepts of 
interest and associated expressions and background, (2) 
the selection of an appropriate realm for data collection 
(setting, sample and data sources), (3) the collection 
of data relevant to identifying concept attributes and 
the contextual concept basis, (4) the analysis and data 
summary regarding the concept characteristics, (5) the 
identification of concept examples and (6) the identifi-
cation of implications for further concept development.

Concept identification (step 1)
By way of example, Viana et al26 state that ‘precision medi-
cine’ and ‘precision health’ are not identical:

Distinct from precision medicine, precision health 
takes a lifespan perspective in health monitoring, identi-
fying actionable risks and intervening early.26

Our systematic concept analysis will focus on the clar-
ification of the two concepts ‘precision medicine’ and 
‘personalised medicine’. Surrogate and related terms will 
not be identified in advance: surrogate terms are other 
terms used to describe identical concepts, while related 
terms describe entities that are not identical but have 
something in common with the concepts under anal-
ysis.19 The exploration of these will be conducted at a 
later step in the full-text analysis of the included papers 
(eg Pueyo-Garrigues et al27). Related (but not identical) 
concepts such as individualised care, stratified medicine, 
P4 (predictive, preventive, personalised and participa-
tory) medicine, genomic medicine or patient-centred 
care will be collected in the systematic review alongside 
definitions and interpretations derived from analysis of 
the full texts. Similarly, replacement terms for ‘medicine’ 
in ‘precision/personalised medicine’ such as ‘health(-
care)’, ‘treatment’, ‘therapy/therapeutics’, ‘medical 
care’ or similar composite terms28 will be collected during 
full-text analysis. Since related concepts are not identical 
with precision or personalised medicine, these are not 
central to the focus of this study. The main focus will be 
on the two terms ‘precision medicine’ and ‘personalised 
medicine’.

Setting, sample and data source selection and data collection 
(steps 2 and 3)
As above, the disciplines of clinical medicine, biomedicine 
(incorporating genomics and bioinformatics) and health 
services research; physics, chemistry and engineering; 
machine learning and artificial intelligence were selected 
for analysis due to their key roles in OHIOH, which is 
an interdisciplinary research collaboration. The analysis 
might also reveal diverse understandings of the concepts 
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in subdisciplines of the selected disciplines. This will be 
considered adequately in the analysis.

The search strategy will be used to search a number of 
databases relevant to each of these disciplines. We will 
use the databases Association for Computing Machinery 
(ACM) Digital Library, CINAHL, Cochrane Library, 
F1000Research, IEEE Xplore Digital Library, PubMed/
Medline, Science Direct, Scopus and Web of Science 
(table 2). These are among the most representative and 
commonly used databases for the included disciplines. 

They were selected based on a more extensive list of data-
bases from which several were excluded for reasons as 
specified in table 3.

Once identified, the relevant discipline of a given publi-
cation will be defined according to the chosen publi-
cation’s profile in Scopus (www.scopus.com). Scopus 
delivers a detailed categorisation and classification of 
journals into disciplines.

Additional manual hand searching will be carried out 
to identify potentially relevant articles that might have 
been missed in the searches of the above databases (eg, 
references of papers).

The search strategy, developed after an initial explor-
atory search of the literature, will look for articles that 
mention ‘precision medicine’ and/or ‘personalised medi-
cine’ in their titles in addition to ‘defin*’ (definition/
define) or ‘concept*’ in the full text. Both British and 
American spelling will be accepted (‘personalised’/‘per-
sonalized’ medicine). As an example, a PubMed search 
string for precision and personalised medicine will 
include:

((precision medicine[Title]) OR (personalised medi-
cine[Title]) OR (personalized medicine[Title])) AND 
((defin*[Text Word]) OR (concept*[Text Word])).

The search will be limited to scientific research papers 
in English language published in peer-reviewed academic 
journals. Moreover, the search will be limited to articles 
published from 2016 to 2022 in order to capture the 
current understanding of these concepts following the 
introduction of major initiatives such as the Precision 
Medicine Initiative11 or the International Consortium for 
Personalised Medicine (ICPerMed) in 2015 and 2016.13

Guidance from Rodgers advises that each discipline 
should be represented by approximately 20% of the 
overall included references. If a larger number of relevant 
studies are returned in our search results, we will reduce 
the number for analysis in each discipline by selecting 
every fifth article starting from a random article.

Table 2  Collection of databases for the selected disciplines

Database Disciplines

Association for Computing 
Machinery Digital Library

Machine learning and artificial 
intelligence

CINAHL Clinical medicine
Health services research

Cochrane Library All included disciplines

F1000Research Biomedicine

IEEE Xplore Digital Library Machine learning and artificial 
intelligence

PubMed/Medline Clinical medicine
Biomedicine
Health services research
Medical informatics

Science Direct All included disciplines

Scopus Clinical medicine
Health services research
Medical informatics
Physics
Chemistry
Engineering

Web of Science Clinical medicine
Health services research
Physics
Chemistry
Engineering

Table 3  Considered but excluded databases

Database Disciplines Exclusion reason

ACL Anthology Machine learning and artificial intelligence Poster and conference proceedings

arXiv (Cornell University) Machine learning and artificial intelligence Pre-print server

DBLP Computer Science Bibliography Machine learning and artificial intelligence Limited search options (by publication only)
Pilot searches returned poor results

EMBASE Biomedicine Unable to access

Google Scholar Clinical medicine
Health services research
Physics
Chemistry
Engineering
Machine learning and artificial intelligence

Searches difficult to refine
Large volume of irrelevant results

Papers With Code Machine learning and artificial intelligence No advanced search option Could not restrict to 
peer reviewed journal papers

Research Square Biomedicine Mainly preprints
No advanced search option
No export option
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Any articles with a main focus on clarifying at least one 
of the concepts, beyond that of a simple definition and 
contributing to a deeper understanding of the concept(s) 
will be included (box 1). Articles that do not offer any 
substantial (theoretical) basis underlying the clarification 
of the concepts will be excluded. Empirical studies will 
be included if they serve the purpose of concept clarifica-
tion (eg, hybrid concept analysis which combines empir-
ical research/fieldwork such as expert interviews with the 
analysis of a concept29).

Analysis, data summary and identification of examples (steps 4 
and 5)
The study selection procedure will follow standard prac-
tice, that is, an initial first search by one researcher who 
will remove any duplicates, followed by screening of titles 
and abstracts and then full article screening, by several 
researchers from the included disciplines. We recog-
nise that due to the nature of our inquiry, it may not be 
apparent at the abstract and title screening stage whether 
articles discuss concepts in detail; this will be deter-
mined at the full-text screening stage. Any disagreements 
regarding article inclusion will be resolved through 
discussion with additional researchers.

Search and inclusion results will be displayed using a 
PRISMA flow diagram. A search/study log book will be 
used to support study reliability estimation, with notes 
about the search and data collection procedure taken by 
the researchers throughout the data collection.

Data will be managed using a reference manager 
(Endnote), an Excel list with study details and data 
extraction summaries and the systematic review manage-
ment programme Covidence to organise data collection 
and analysis steps.

For full-text analysis, every included article will be 
read with a focus on extracting information relevant to 
the interpretation and definition of the two concepts, 
as well as their contextual basis, their attributes and any 
related and/or surrogate terms (table 4). Data extracted 
from the eligible papers will include the journal name, 
research discipline/context (including subdiscipline), 
authors, year, citation, study aim, definitions of the 
concepts, attributes/characteristics, concept differences/
similarities, related and surrogate terms, quality appraisal 
and further notes. For empirical studies—if the final anal-
ysis will include these—risk of bias will be assessed using 
the Mixed Methods Appraisal Tool.30

Several researchers with expertise in cooperating across 
the included disciplines (who participated in the abstract 
and full article screening) will initially extract data from 
five to ten papers for the extraction to be compared in 
order to reach consensus for the further extraction. The 
subjectivity of the views of involved researchers will be 
identified and discussed through intercoder compari-
sons, and differences will be resolved through discussion 
with additional researchers, if necessary. In the following, 
data will be extracted from all remaining included articles 
by the same researchers.

Rodgers’ concept analysis method will guide a narra-
tive synthesis, an example can be found in Miles and 
Huberman.31 The findings will be compared, with (dis)
similarities within the disciplines analysed.22 Through 
this process, patterns will be revealed and main themes 
will be identified. This is a continuous process of data 
analysis, the data being reorganised until a descriptive 
pattern of themes is reached.19 A data summary requires 
consensus regarding the concepts and their attributes, 
and (practical) examples from the included articles are 

Box 1  Eligibility criteria for articles

	⇒ Publications in peer-reviewed academic journals.
	⇒ Published in the disciplines of clinical medicine, biomedicine (in-
corporating genomics and bioinformatics) and health services re-
search; physics, chemistry and engineering; machine learning and 
artificial intelligence (discipline defined by the chosen publication’s 
profile in Scopus).

	⇒ Published between 2016 and 2022 (including papers under review).
	⇒ Published in English language.
	⇒ Having a main focus on clarifying at least one of the concepts ‘pre-
cision medicine’ or ‘personalised medicine’, beyond that of a simple 
definition and contributing to a deeper understanding of the con-
cept(s) using theoretical or empirical studies—publications that do 
not deliver any substantial contribution regarding the clarification of 
the concepts are to be excluded.

	⇒ Empirical studies will be included if they serve the purpose of con-
cept clarification (eg, hybrid concept analysis which combines em-
pirical research with the analysis of a concept).

Table 4  Questions to explain the categories for analysis

Concept attribute What are the concept’s characteristics?

Concept definition Which definitions are presented in the data material?

Concept differences/similarities Are specific concept differences or similarities mentioned in the data material?

Contextual basis In which context is the concept presented (research discipline)?

Example Are examples of the concept described in the data material?

Related term Do other words have something in common with the concept?

Surrogate term Do other words say the same thing as the chosen concept?

Based on Tofthagen and Fagerstrom.22
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used for concept explanation and illustration.19 22 Several 
researchers will be involved in the data analysis in order 
to avoid subjective interpretation.

Identification of implications for further concept development (step 6)
Rodgers19 suggests that, based on the data analysis, 
further questions and hypotheses are presented, rather 
than an attempt to generate a 'final' definition of the 
concepts involved, since this is not possible due to the 
dynamic nature of concepts. Suggestions will be made in 
relation to directing future research and helping guide 
further concept development and analysis.

Patient and public involvement
OHIOH is a project that spans several disciplines and 
is underpinned by a participatory coproduction model 
of research that is characterised by close collaboration 
with clinicians and with people living with MS or type 
1 diabetes in research planning and in conducting the 
research. Our coproduction partners have been involved 
in the development of this protocol and will continue to 
be involved throughout the research project. After final-
ising the data collection and data analysis, the results will 
be discussed with our partners and the OHIOH teams in 
order to put the results in an OHIOH context. For each 
discipline, the respective OHIOH team will review the 
resulting understanding of personalised and precision 
medicine from their scientific perspective.

Ethics and dissemination
Following ethical and research standards, we will compre-
hensively report the methodology for a concept analysis 
following Rodgers.19 Ethical approval is not required for 
this research because our study collects publicly available 
and theoretical data about the concepts underlying ‘preci-
sion medicine’ and ‘personalised medicine’. The results 
of this study will be disseminated through publication in 
peer-reviewed academic journals and at scientific confer-
ences. Our findings will contribute to clarification of the 
underlying concepts and so help guide future research.

Potential study limitations
Potentially relevant articles might be missed using 
any specific search strategy. However, the inclusion of 
several databases and additional hand searching as part 
of a systematic approach is likely to minimise the risk of 
missing significant literature. Difficulties arising in an 
application of concept analysis to precision/personalised 
medicine could include that in contrast to other theoret-
ical concepts (eg, enablement), precision/personalised 
medicine are mostly practical medical terms rather than 
mere theoretical concepts.
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