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Abstract

Background: With the progressive digitization of health services and the current spread of Telemedicine and e-Health,
it became clear that promoting Digital health equity (DHE) is necessary to support health potential, to avoid that
some individuals can incur in unintended inequities. In this paper, we address the complex causal process(es) that may
generate risk of inequities, considering the so-called “Digital Determinants of health” (DDoH) and their relationship
with determinants of health (DoH).

Design and methods: We conducted a scoping review, according to methodological framework proposed in PRISMA-
ScR guidelines, on the definition of DDoH (Scopus, Pubmed and Web of Science electronic databases). Inclusion criteria:
papers on the definition of DDoH, no time limits, all study designs eligible.

Results: There is an agreement on the link between DDoHs and “digital divide” and on their effects on a wide range
of health, functioning outcomes, both as barriers and as facilitators. Authors proposed to modify or integrate with
DDoHs the “Rainbow model” or other conceptual models on DoH. To promote DHE, authors suggest considering a
multidimensional complex causal model, with interdependence among the different levels and the mutually reinforcing
effects.

Conclusion: To study DDoH and their relationship with main determinants of health could be a way to address
the complex causal model in the promotion of DHE. However, as they act in a multidimensional causal context, any
intervention may consider the interdependence among different involved levels, within them, and the mutually reinforcing
effects. Further research is needed to gain a more complete picture of the field.
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religion, political belief, economic or social condition”
(WHO, 1946 in International Health Conference'). During
the years, it became more and more clear that promoting
health equity is necessary to support health potential. The
debate on equity in health gained even more interest in the
last decades, due to the increasing awareness that there can
be some critical loci in the promotion of equity in health
and that some individuals can incur in some forms of ineq-
uities. Aiming to clarify equity in health and the risks of
inequities, an open debate started, and various theoretical
approaches were proposed on the complex causal model
for the promotion of health potential.> Moreover, some
authors focused on specific determinants of health and
proposed more specific model on this issue.>*

One of the more worldwide used model is the so-called
“Rainbow model” proposed by Dahlgren and Whitehead,
which described the main determinants of health as a
series of layers/levels, as rainbow-like layers.® The first
level of the model is composed by the major structural
environment, on the second level there are the material
and social conditions in which people live and work
(housing, education, health care, agriculture, mutual sup-
port from family, friends, neighbors and local commu-
nity), in the third level there are actions taken by the
individuals (like exercise, diet and lifestyles).’ The authors
described also fixed factors like age, sex and genetics at a
fourth level.> In 2007, the same authors clarify that age,
sex and constitutional characteristics influence health and
are largely fixed; however, there are surrounding factors
that influence them and that are theoretically modifiable
by policy: there are personal behavior factors (smoking
habits and physical activity); social and relational factors
(individuals interact with their peers and immediate com-
munity and are influenced by them); moreover, personal
factors (a person’s ability to maintain their health which is
influenced by their living and working conditions, food
supply, and access to essential goods and services).
Finally, as mediator of population health, economic, cul-
tural and environmental influences prevail in the overall
society.® According to the “Rainbow model,” there are
various levels of interactions and feedback between the
layers: individual lifestyles are embedded in social norms
and networks, and in living and working conditions,
which in turn are related to the wider socioeconomic and
cultural environment.® Moreover, the determinants of
health that can be influenced by individual, commercial or
political decisions; those environmental factors can be
positive health factors, protective factors, or risk factors
Dahlgren and Whitehead.”*

According to Whitehead Dahlgren, Whitehead Dahlgren
equity in health implies “that ideally everyone could attain
their full health potential and that no one should be disad-
vantaged from achieving this potential because of their
social position or other socially determined circumstance.”

Moreover, Dahlgren and Whitehead” highlighted that
equity in healthcare is related to “multifaceted and incor-
porating ideas about fair arrangements that allow equal
geographic, economic and cultural access to available ser-
vices for all in equal need of care.” They also claimed that
“Inadequate access to essential health services is one of
several determinants of social inequities in health.”
Dahlgren and Whitehead distinguished social “inequities
in health” from “differences in health”: social inequities in
health are systematic differences in health status between
different socioeconomic groups, they are socially pro-
duced and unfair. Social inequities in health may be within
countries and between countries. Also Braveman and
Gruskin® described “equity in Health” as an ethical value
and as “equal opportunity to be healthy, for all population
groups” and they highlighted that it can be defined as the
“absence of disparities in health (and in its key social
determinants) that are systematically associated with
social advantage/disadvantage.”® They claimed that
“health inequities put populations who are already socially
disadvantaged at further disadvantage with respect to their
health.”®

In 2021, Dahhgren and Whitehead summarized the
main features of the “Rainbow model” after 30 years of its
worldwide use:

- the determinants of health in the rainbow are described
as health promoting (salutogenic) factors, health pro-
tective factors or health-damaging factor;

- the model is focused on determinants of health rather
than on causes of different diseases;

- the model proposed a multisectoral approach for
action, helping people in different sectors to work
together on a common goal,

- the model offered a theoretical framework to structure
research on social determinants of health.’

The relationship between Determinants of health and
inequities in health is not a simple one; it makes even
more important to gain a deep knowledge and under-
stand of the complex causal model between them.
According to the Diderichsen’s model of pathways to
inequalities in health, there may be four main mechanisms
operating on the determinants of health and promoting
health inequities: societal context/social stratification and
differential power and resources; differential exposure;
differential vulnerability; and differential social and eco-
nomic consequences of being sick.'” Moreover, in 2019,
Diderichsen and colleagues described in a deeper way
the mechanisms of differential exposure and differential
vulnerability, which are not mutually exclusive, by
which individual’s social position may influence disease
risk: “there is either some cause(s) of disease that are
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unevenly distributed across socioeconomic groups (dif-
ferential exposure) and/or the effect of some cause(s) of
disease differs across groups (differential effect).”!!
According to the same authors vulnerability is a com-
plex concept which covers three dimensions: exposure
to hazard; susceptibility or effect of exposure; and capac-
ity of response by coping and adaptability. In that regard,
susceptibility refers to a complex causal model, where
the effect of one cause depends on the exposure to
other—interacting—component causes of the same dis-
ease. They claimed that “Susceptibility to the health
effects of one specific cause can then be defined as the
set of complementing genetic or environmental causes
sufficient to make a person contract a disease after being
exposed to the specific cause.”!!

With the progressive digitization of health services and
the current spread of Telemedicine and e-Health, the dis-
cussion about health equity and main Determinants of
health became even more important, with a huge need to
understand how to promote health equity and prevent ineq-
uities in health in those e-environments and taking into
account the current “digital revolution” and massive use of
Information Communication Technology (ICT) in health.
As a consequence, the use of e-environments and the
spread of ICT to support health potential puts attention on
the so-called “Digital Health equity.”

Even if there is an agreement on the positive effects on
this “digital revolution” in health, also in this field there
can be unintended consequences related to the risk of
inequalities,'?>"! (Petretto et al., submitted). According to
the so-called risk of “digital paradox,” people which could
have the better support from digitization process, can also
incur the higher risk of difficulty in accessing to services,
information and they can have an higher risk of exclusion
from digital health if all the elements and variables that
can influence the use and the access to, are not correctly
taken into account.!316

Otherwhere, we discussed about the so-called “Digital
Health Equity” in the use of Telemedicine and e-Health,
on its definition and on the need to better understand the
complex causal model on its base, with the aims to pro-
mote it and to prevent inequities (Petretto et al., submit-
ted). From this regard, according to some other authors,
we claimed that it is very important to acquire a deeper
knowledge and awareness about critical loci in promoting
health equity and preventing health inequities in
Telemedicine and e-Health environments. In this paper,
we propose to further analyze and discuss the complex
causal process(es) that may generate those critical loci
and we focused on and on the so-called “Digital
Determinants of health” (DDoH) and their relationship
with main determinants of health; we aim to discuss cur-
rent definition(s) and theoretical model(s) of Digital
Determinants of health, according to the following
research questions:

(1) How did previous papers define Digital deter-
minants of health?

(2) How did previous papers describe the relation-
ship between Digital Determinants of health
and main Determinants of Health?

(3) How did previous papers describe interven-
tions to promote Digital Health Equity starting
from the discussion on Digital Determinants of
health?

Methods

Protocol

The protocol was developed using the scoping review
methodological framework proposed in PRISMA-ScR
Guidelines.!”!'® We reported data according to these guide-
lines. We conducted a literature review on the definition of
DDoH via Scopus, Pubmed and Web of Science electronic
databases. The following inclusion criteria were estab-
lished: papers on the definition of DDoH, written in
English. All study designs were eligible, including those
that utilized qualitative and quantitative methods, method-
ology or guidelines report. We excluded papers written in
other languages than English. Considering the novelty of
the topic, no time limits were considered.

Information sources and search strategy

Literature searches were conducted by two authors (DRP
and GPC) in the following online databases: Scopus and
PubMed and Web of Science. These databases were chosen
to cover health sciences. We used the following search key-
words: Digital Determinants of Health combined with the
“OR” Boolean operators and “Digital determinants of
health.” Then literature was selected, and results were ana-
lyzed. According to the needs, the keywords were searched
in the publication title or abstract. A total number of 60
records was found. Two authors (DRP and GPC) indepen-
dently reviewed the chosen references, deciding to exclude
further papers and to remove duplicate references. A total
number of 15 papers was found. Papers were analyzed with
respect to their content, and papers with content that were
not fully within the scope of this review were eliminated. A
group of 12 full-text articles were considered. Starting from
the references in the full text of the articles derived from the
literature review, some other papers were included larti-
cle). After the reading of the full text, a total of eight papers
were then considered for the final analysis.

Methodological quality appraisal

According to Tricco et al.'” and considering the peculiarity

of scoping review, we did not appraise methodological
quality or risk bias of the included papers.
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After examination of included articles and according to
the quality of the studies and to the research questions, we
did both quantitative and qualitative analysis of the papers,
with the aim to address the proposed research questions.
The findings are summarized using a narrative, but sys-
tematic review.

Results

Table 1 describes the eight papers that met the selection
criteria. Only recently the authors of the selected papers
proposed to describe and analyze the role of “Digital”
Determinants of health in the promotion health, as a con-
sequence of the use of ICT in health and of the so-called
“digital revolution”'>? or “digital age.”? Only one
paper described this phenomenon before Covid-19 out-
break,?° while all the other papers are focused on the mas-
sive and emergency use of ICT and e-environments in
health during and after the Covid-19 outbreak.'>!*21-25 The
geographical distribution of the papers revealed interests in
America,'>?* Australia,'” Canada®' and Europe (Germany,*?
Switzerland,”® United Kingdom?® and Finland?}). The
authors addressed the topic mainly with theoretical papers
(chapter, viewpoints, debate, editorials) and only one
paper is based on specific research with semi structured
interviews.?

How did previous papers define digital
determinants of health?

In the selected papers, there is no unique definition of
DDoH and only some papers proposed a definition. Some
papers listed specific DDoHs and did not propose specific
definition?"?3?; they described them in an indirect way
with reference to “digital literacy and digital access™ or
with reference to “ICT as a major determinant of health”??;
other papers discussed about them according to a general
approach, like Backholer and colleagues that refered to
“all the consequences of rapid and exponential technologi-
cal changes on future of public health promotion.”!® When
a definition is proposed, there are some differences in the
sorted perspective: Lawrence claimed “is a term that
describes the unique elements of people’s experiences
with the digital health ecosystem that impact on their expe-
rience of health and healthcare”!?; Richardson and col-
leagues focused on the effects of DDoH, they ‘“are
condition in the digital environment that affect a wide
range of health, functioning and quality of life outcomes
and risks” and described some example (access to techno-
logical tools, digital literacy, community broadband avail-
ability)?*; the same authors and other authors focused also
on their impact on digital health equity.?>>* Moreover,
some papers described their multiple and hierarchical
structure?? and on the cross over interactions between lev-
els or layers and within them.20-22.24

How did previous papers describe the
relationship between digital determinants of
health and main determinants of health?

The sorted papers focused on Digital Determinants of
Health in the framework of the promotion of Digital Health
equity and/or context of the prevention of digital health
inequities, according to two general approaches: firstly,
some authors proposed to integrate or modify the “Rainbow
model” with Digital Determinants of Health>**?%; sec-
ondly, some other authors proposed to define Digital
Determinants of Health according to/or within other mod-
els, like the Digital Health equity framework?"-?3* or the
Social Determinants of Health model of the WHO.!?

Even when the “Rainbow model” is proposed, the
authors used different approaches: Rice and Sara* pro-
posed to integrate the model with a new level/layer, the
so-called “virtual environment” and they proposed the
“Rainbow model 2.0” with the aim to distinguish it from
the previous version; Jahnel et al.?? proposed an adaptation
of the model where the digital environments influence
each layer and the interaction between layers and within
each layer.

When Digital Health Equity Framework is considered,
the authors claimed that DDoH interact with the other
intermediate health factors, such as psychosocial stressors,
coping styles, current health status and preexisting health
conditions, health related beliefs and behaviors, and cur-
rent health needs?'; other authors described specific
DDoHs that influences specific layers, such as individual
access to digital resources, use of these resources for health
seeking, digital health literacy, beliefs about the potential
help or harm of digital health care, values and cultural
preferences regarding the use of digital resources, the inte-
gration of digital resources into community and health
infrastructure.?? Richardson et al.>* proposed an expansion
of the NIMHD framework for digital equity?® with the
incorporation of DDoH in the digital environment domain,
where they influence individual level, interpersonal level,
community level, and societal level. They highlighted that
“DDoH function independently as barriers to and facilita-
tors of health, as well as interact with the social determi-
nants of health to impact outcomes” (Richardson et al.?%)

A similar perspective is proposed by Lawrence!?> who
discuss about the WHO’s “Social determinants of health”
model (WHO, 2010) and he proposed to incorporate
DDoH at individual level, community level and system
level. Kickbusch and Holly? based their paper on Geneva
Charter (WHO, 2021) and they described direct and indi-
rect effects of digital divide on health and wellbeing
(direct effects are related to the application of digital tech-
nologies and approaches in health care; indirect effects
are produces by quality of digital connectivity, access to
effective digital services, nature of online contents, levels
of combined digital, health and civic literacy among health



Petretto et al.

(panunuod)

Juswdojaasp
3|qeurelsns Joy

epuaBy 0£07

BLIWI|IP

[e181p Suio8uo pue
A3ojouyda1 3|qisiaul
‘swuoyed Suiuang
O 9SII S}IoM

Jo SunsaAurad
‘24MIN} USALIP-BIRp
‘SuydBW J9LIRWS
uopBWLIOJSUR.Y
eadiq

uonnjoAa. [e38ig

pliom aya

od JjWwouods pue ‘[ein3jnd
J19ya Aq padeys aJe pue 01Ul 1IN0 puUAIXD
|enpiaipur ue Aq A8ojouysa1 jo asn sy
383 sAem ay3 Buliapisuod ‘9Andads.ad
[ea180]029 ue wo.y saidojouydal Yafeay
|e181p Buiyoroudde jo souersodwi sy
sanuedsip yajeay [eidip adnpad

01 sdno.g [e10s |[e 1o} a.4ed y3eay [eudip
Jo Aupenb pue Buidanosau aya aroadwi o

‘paulwexa Ajsno.Jodu
pue AJlenunnuod aq 3snw Anba pue
Buiaqjem ‘Yajeay uo sadedwi aya pue
suonedadxa pue sanjea [e39120s pjoydn
03 pajeqap pue padus|jeyd Ajjenunuod
9q 3sNW Wa3sAs0d3 [eABIp oy (3
*AdeArid eaep ul aroadwi (g
‘Buraqg|em
pUE ya[eay J1ay3 Wwaojul 03 saidojouydan
[e181p JO 3sN [Ny djew 03 3|qe 3q p|noys
3UOAJaA3 ‘uoisnppul [eBIp Jo asea.dul (
*s3Al| snoJadso.d
pue Ayajeay aAl| 03 suokuaas 34oddns
03 paaoadwi aq ued a8e pue Aegjd Sjiom
‘DAl DM UDIYM Ul SIUSWUOIIAUD DY3 MOY
Sulpue3sIapun 193329 03 Y3[B3Yy UMO
J19y3 98eurw 03 sjenplaipul Sullemodws
puo4aq aAow 1snw |y jo uonediiddy (|

~

(spaau ya[eay Jua.INd ‘sioiAeyaq
PUE sj91[2q Pa1E[2. Y3[B3Y ‘SUORIPUOD
x9.1d pue snJels Yi[eay pue jua.ind

Buipnjpul ‘48ojo1q ‘Buidod pue [esieadde jo
$3]A3s ‘540553135 [BI20SOYIAsd) 510108y Yajeay

9JBIPAWLIIUL IBYIO YIIM IDBIIUI HoaQ

"JUSWIUOIIAUD
JI19Y3 pue ‘spaau Y3|eay 1ud..nd ‘siolAeyaq
PUE sjo1]2q pa3e[o. Y3[eay ‘Ssuonipuod
Sunsixaa.d pue snaeas yajeay pue
3ua.und Suipnjoul ‘A8ojoiq ‘8uidod pue
[esieadde jo sajas ‘suossa.as [e1D0soydAsd
Suipnpul ‘solAeyaq YIfeay pue yajesy
adeys 3ey3 s40308) Y3[RaY DIBIPAWIAIU| -
(diysuonepau sapiroad-yusned
‘Buiure.n pue uonesnpa afeay ‘diysapes|
pue sapijod [euonNINASUL ‘9OUBUISAOS

‘Buipuny yajeay ‘Ad1jod yajeay) yajeay jo

JUBUILLISIDP [BIDOS € SE WaISAS YI[eay -
(S92UBISWNDID [BLISIBW PUE UOIIEIO] [BID0S)
$IX33U0J [2AN3|ND PUE DJLIOUOI-0ID0S -

‘sewiwd|Iip

Buio8uo pue saiojouyda1 3|qIsIAul UO

9ouelioduwi pasea.dul ue ‘swiioged

UNq JO 3SI4 Y3 YoM Jo BupuAUIRL
‘24NINy USALIP-BIEP B ‘DUIYdEW JS3JBeWsS -
:spua.Ieaw HuIlR3ul XI§

H

“Aunba yijeay

[e2181p 03 SHjuI| JIdYI puE
Hoaaq ay3 Ayauspi 03
WIE 943 YIIM SIomawely
Aunb3 yjeay [eadig

s7UonEZIURIQO YdJrasI
[eLIISNPUI PUB DIRUDIDS
Y3eamuowiio)

Aq spua.zedaw

[e2181p uo s1ioday

“Aunba yijeay

01 2INqLIUOD Ad3.Ipul
01 3By JO SIuBUIWISISP
|BIDOS Y3IM pue sanijead
2IWOU0dd puE [eIn3jnd
‘[2120S Y3IM 1DBIRIUI
sa13ojouydal y3eay [@33IQ
‘paau pue yaeay

ua.und s,uosJad ay3 Yam
Suofe JuawuoIIAUD BY)
Pue ‘suolABYSq puE sja1[2q
pa3e[2J-y3[eay ‘suonipuod
yajeay Sunsixaaad
‘54055335 [B120SOYdAsd

SE (2Ns ‘s10108) YI[eay
23BIPaWLIAIUI JBYIO

Y3m 10eI9Ul Hoaq

paulyap 10N

[J4nidnJisedyul

Y3[eay pue A3unwwod o3ul
$92.nosau [eaiBIp jo uone.danuy|
$92.nosad

[e2181p Jo 3sn 1o} saduRIRpRId
/SWLIOU [24N3|ND PUE S3N[EA
|njwey

Jo |nydjay aq 03 yajeay [eBip
1o} [ennuaiod Inoqe spljeg
Adea21] Yapeay [eadig
2oueploAe

Yajeay Jo Supjass yijesy

10} s324n0sa. [eSIp jo s
$92.n0saJ [2BIp 03 55920y

Juiodmalp

2Jnany ay3 Ul SulRq|PM

PUE y3[eay JNO ddUdNjjUL
Alleauswepuny [im A8ojouyda jo
SUOIIE.IZIUI PUB SIUSWSDUBAPE
1BY2 JB3JD SI 11 ING ‘UMOWUN SI
PIOJuN [[IM UOIN|OAS [BBIP BY3
MoH "uopowo.d yeay dijqnd
4O 24n3ny BY3 UO SUORDI|YBI
Yaim a3ueyp [ed18ojouyday

Joadeyd |ennusuodxs pue pidey

Wiesy

40 uaipe.S [eDOS
ay3 9d.0juiad
Jouued dAIND
uoneAouu

343 :61-PiA0D
pue Anbs

epeue) yajeay [eadiq

uoneuw.ojsuedy
1 ayy :yyjeay
JO sjuBUIWLIRISP
[l

RAISNY

ELTEEN
puE piojmelD)

PRLECREICTIFRLE ]

BYO

Aunba yajeay

[23131p 1O} SUOIIEPUSILLODA.I/SUOIUIAIRIU]

sjpAa

S/IPPOW

Y3[eay jo saueujwRIdg  Apnis jo pury

w yum diysuonejoy

Y3[eaH O sjueulWIIDQ
[e181Q o (s)uoniuyeq

s/Anuno) [pIL

(4eak) spaoyany

"B1J911ID UOISN|PUI 3Y3 39W YdIym saaded aya jo onsiiadesey) | 3|qeL



Journal of Public Health Research

(panunuo))

(s3e1paW ‘3)qRUa
‘91BJ0APE) SIDIAIDS YI[BIY JUSLIOD -
s||p|s [euosaad dojaAsp -
uonowoud
yajeay ul Ayunwiwod samoduws -
SIUSWUOUIAUS dAIIoddns 219D -
Aoeaay|
pue aumdnaaselul [eu3ip ul sdes ayy
9S0J2 pue 3dUBUISAOS BIRP pUE [E3SIp 03
yoeoudde paseq-anjea pue Aseuonnedaud
yam Adijod 21yqnd Ayajesy pjing -
:UONJE JO SBAJE DAl
way3 wody 3yausq 03
s[enpiAlpul jo Aljiqe pue Ajuniioddo uo
pue $921AI3s [eI8Ip JO A3jiqesn uo sndoy -
s31893e.43S BUI|yO pue
wod pue aAndadsiad
4233-mo| pue Y31y yaim ‘saidaneas plighy -
aundn.aasedul
14oddns a30wa. [e8ip Suaoadw -

auljuo jo uone

ssa00E
[e3131p pue uoisnpxa [eXSIp Y30q 03 s1dadse

|NJW.IBY PUE SIJUSG USIMID] DDUE[E] E -
uonendod [essua8 aya
pue sjeuoissajoud auedyajeay Suowe Ade.a)|
JIAID puE Y3[eay ‘[eaiSIp PIUIGLIOD JO S|9A3|
‘S3UIUOD BUIJUO JO BINJBU ‘SIDIAISS [2TIP
SAI1D3)§9 03 $SIIJE ‘AIAIIDBUUOD [eTIP

jo Aujenb Aq padeys aue s129)2 13341pul -
aJedy3[eay Ul saydeoudde pue saidojouydan

[eu3ip jo uonesydde Aq s199)0 12941p -

SpIAIp [eABIP -

Buiaqjeam

PUE (3[e3Y UO $129)49 3D2.Ipul puE 1921

24mdNJASEAUL YI[BSY puE ANUNWWod
01Ul $924n0sa. [eNSIp Jo uoneadaul sy -
$32.n0sa. [e3SIp Jo Isn ayd
BuipJeda. seduaJ9a.d [BANIND pUE SANRA -
a.4ed Yaeay [eadip

(0€0T s24mngHD)
0£0T se4ning yajeaH
Suiuisron uo
uolssIWWoD) sawl |
|eIdDUBUI{ pUE 39DUET
Pue (120T ‘OYM)
J31JByD BASURD)

ey jo
JueUjWLIRIDP JuEIIodW]
se uonew.ojsuen [euSiq

540108}
Y3jesy eipawiaiul

apIAIp [e3BIg

uopewWLIOUISIP

pUE UOREBWLIOJUISIL

$9WO02IN0 Yajeay

JI19Y3 INq SIJIAIDS YI[B3Y O

ssadde s,3/doad Ajuo 10u 139ye

|e1i031pg  ss3dde [eBIp pue AdeJd)y| [eSIQ

23ueyd ays pes|
asnw uonowoud
Yajeay :yajeay
JO sjuRUIWIDIDP
eudip aya

PUBISZIMS Suissa.ppy

[AT)
61-AINOD 242

ul S9JIAISS 3[eay
[eudip Suisn ul
sdnoug s|qeJaujna
Aq pasuatiadxe

seAIloH
puE YasNQpIY

1J4oddns [epos pue  jo wuey Jo djay [enuaitod ay3 Inoqe sye1Rq - SU3 pUE S[eNpIAIpUl JO  (SMIIAIRIUI SIDIAISS Y3[eay [eBIp WOy sa8ua|[eyd 3y jo
s|Ipis [enp ‘ssadde [edisAyd Suisea.ouy - A2 Yapeay [eudip - \Z[ey4es pue 1X93U0D [BIN3|N-01D0S pa4n1dna3s  s3yauaq woy sdnoJs ajqelsuna Apn3s aAneliEnb
90IAIBS YaBdY JO 1SDIAURS  ‘BUD(RIS Y3[B3Y IO) SDIINOSDJ SBYI JO SN - PUOJMEID) IP dJOMIWIRIY PE 2/WOoU0d3-0J20s -lwas)  juaAaad Aew eyl suswd|g se ® -Ainba y3jeay
uonezpi3ip pidey  yajeay [e3Bip jo JuswdojaAsp ay3 Joj sedly 01 SS90 [eNPIAIPU| - Aunb3 yjesH [eadiq a3 d3Pd Hoaa YoJeasay  Y3[edy jo saueuiwRIng 23310 7B 32 usuE|yrEy
40308} sl Y33y
10 10308} 9ARdRI04d Y3[EaYy B 9ININISUOD
ued A3ojouyda) [eBip 03 dunsodxs
JBYI SJBME 3q O3 ‘|9A3] Y3UNOJ Y3 UO -
(suonoeuaaul
[EIUOZLIOY PUE [D11.I9A) BDJE , PAALIdap,,
| paroJdwl 9q ISNW $HIOMIBU [eULIOjUN
PUE [BLIO} [BIDOS ‘|9A3] PJIY3 Y3 UO -
saninbaui uaasud o1 pue (suallieq
[e21sAyd pue [erpueul ‘ss2dE pueqpeo.q)
aJedya[eay Jo A4aAlap ay3 pue ‘(sqol SUOI3B.IDIUI JOAO-SSOID
swos ui sdde Suionuow pue Suppde.n) UondEIAUI SI9KR| USIMIDq 3|qissod yam ‘saake| asaya
UoNRIPUOd) SUDJIOM PUE (SJSLLIBG  PUE UIY3IM YIIM ‘[9POW 33 JO JaAe| DB Ul Ul SJ3JJJBqQ PUB $324N0S3 O3
[e21sAyd pue [erpueul ‘ss2dE pueqpeo.q) ‘SIUSLUUOIAUD [22IBIP Y3IM [9POW Mmoquiey SS90 [BIIUIBYIP JO SINSaI 3Y3
BulAll 3sow 5309448 A30jouyda) [P sa1e.391ul 38Y) [9pow moquied [eaiq - uonezni8ip Aq pazeaw.iad a.e saninbaul y3jeay swiou
MOy JoluOW 03 “JaAe| PUOIS 33 UO - 540308} [BUOIINIIISUOD PUE X35 93y aJe sapinbaul yjeay jo Ad1j0d pue [eamnd se yons
*Ao1j0d uonsazo.4d eaep jo uoneuswajdwi 54030®) 9|A159)1| [ENPIAIpUI - SIUBUILLIDIDP JO S|DAJ| ‘SIUBUILLISIDP [9A9] JaySly 03
[eanijod aya pue (Aoeuaa| [eSIp ‘ssedde >OMIBU AJUNWIWIOD pUE [BI20S - |l “uonew.ojsue.3 e3P ‘SJUSWIUIRIIE [BUOIIBONP? SB YdNS
puegpeo.q ‘A8ojouyda jo Adjiqe|ieAe SUONIPUOd SupjIoMm puE BuiAl| - csennbaul yajeay pue ® 03 323[qns aJe [ppow ‘SJUBUILLIIDP [SA3]-[BNPIAIPUI sapinbaul y3jeay
‘A8ojouyda1 03 $59IJE) suonedo||e SUOIIPUOD [BIUSWIUOIIAUS 43[B9Y JO SIUBUIWIIDP  Moquiey dy3 ul saninbaul wo.y 8unJes s|9Ad)| [ed1yd.elaly JO sjuRUIWLIIDP
$32.N0S2. [BUONEIDUSS JUSIYIP UO PUE [B4N3|ND DJLLOUOIR-0II0S [BJIUIE) - JO [opow moquiey Y3[eay pue yyesy jo a|dnjnw uo paziuedio aue [e181p :Mmoquie.
uonuane Ind 031 “4ake 3s.ly Y3 UO - S[2A9) [B21YDRIBIY DALY ays jo uoneadepy SIUBUIWIDIBP Y| Aess3 ey jo saueuiuLIR( [@IBIQ Auewany [endip ay I8 3 [puyef
RCliTe) Aunba yapeay spA S/I9PON Y3[eay Jo sjuBUIWISIDQ  APN3S JO pury| Y3[eaH O sjueulWIRIRQ s/Anuno) spIL (4e34) sjaoyany

[e2181P O} SUOIIEPUSLULIOIS.I/SUOIIUDAII|

urew yam diysuonepy

[e81Q o (s)uoniuyeQ

(penunuo)) °| I|qeL



Petretto et al.

‘saydeoudde jpasjnjnw

BuidojaA3p SE |[9M SB SIUBUILLIAIBP [9AI)
|e3a1p0s pue Ajunwwod Sunelodiodul
‘UoIeUIWASSIP puE USISOP UOUSAIRIUL

pue 3uswdojeasp 1npoud ul sHogq ay:
J3PISUOd pINoys sJap|oyaes yijeay [eadiq
sanLiedsip uspim 1ou saop ASojouydal

JO 3sn a3 aunsud 03 Aejd Asy3 3joJ ay3 pue
HoaQ aYa jo ateme aq 1snw suonesado
2JBdY3[E3Y pUE BIWSPEIE ‘AAIsNpul Ul

(seiq orwuyario3ye ‘saidojoapi pue

‘SW.IOU [e1D0S ‘sp.iepuels uSisap pue eiep
‘A3110d 4291/ SIUBUILLIDIDP [9A3] [BIDIDOS -

(suounued

Aunwwod pue ‘sw.ou ya31 Alunwwiod

‘94N32NISBIUL DIRIYI[BDY ‘DINIDNJISLAUI
Ajunwwod) [9A9] Alunwiwod -

(diysuonepau uepiulp

-ay3-uaned ayy pue ‘9duspuadap.aiul
Y223 321 dwir) [2A3] [euos.aadaaaul -

(asn paemoy

apmnae ‘ssadde [ediSojouydal ‘Aaedlye-jes
[e81p ‘Ade.a| [31SIP) [9A3] [ENpIAIpUI -
1S[9A9] JURJRYIQ “UreWOp
JuaWUOIIAUS [RIBIp By Ul pajedod.iodul
ale HoQ( "waisAs aJedyjeay ays pue
JUSWUOUIAUL [BJN}|NDOID0S ‘JUDLILOJIAUD
nq [ea1sAyd ‘[esolaeyaq ‘[eaiSojoig

gAMb yajeay
[e131p 10} djlomauIey

'suoIN|os y3jeay
|e381p jo uBisap ay3 ur Ainbs
pue ‘duedyijesy [easIp Yyaum
3ouslIadxa WoJj SaW02IN0
s|qeainba ‘Aainba yajeay |eadip
3oedwi Aoy 's|aAd) [eIDOS pue
Anunwwod ‘leuosiadasiul
‘[enpIAIpUI 9Y3 Je sa3esado

Ppu® 32UJ93U] puBqpRO.Iq |
2J4mdNseul Aunwwod

pue ‘Aoe.a| [e38Ip ‘sjoo3
[ea130jouyd93 03 s5922€ ApN|PUl
A3y "s{sid pue sawodIno

3J1| Jo Aujenb pue Suiuonsuny
‘yajeay Jo adued SpIm & 103)je
JBY3 JUSWIUOIIAUD [eSIp

ey jo
SIUBUIWIDIDQ [BIDOS Y3
1vedwi Apuedyiudis ues

yajeay [esip Joy

suadojaAap pue siapes| yijeay [eadiq ISUIBLUOP [BI9ADS QHWIN jo uoisuedxg  ‘ssadde Supnpul ‘Hogg MIIADI ay3 ul uonipuod aJse Hogqg vsn SMOMBWERIY Y ,°[B 3D UOSPJRYIIY
Wesy
ul ] D] JO SN 9Y3 Ul SJSLLIEq PUE SSLI ‘0’ [9PoW ay3 jo spisino sazesado | D)
9|qissod jo aueme aq 03 Jueriodwi si 3 - (1140
syuswaAoadwi yajesy o3 3sn Jo s394 aAnIsod pue aAnedau) yjeay
sayoeo.dde Jualiaws pue suoiusAIRIUL |EI20S puE (UOMEDIUNWILIOD [BNJIA JO SIS
Mmau oy saniqissod Sunednsaaur aaiisod pue ssaa3s pue poow ‘daajs uo | |
10} 31X2JUOI/WUNIPW SEB PJIOM [BNIIIA - 4O s Jo s109)49 dAIRESDU) Y3[EaYy [RIUSW
uonedIUNWWO) Jo ddueriodw| - ‘(s3940 aAnisod Jo ‘sojkisayl| Aseauspas) Yyajeay a3e
uonn|oAdl 'sJake|/s|9A9] Jnoy a0 By3 st yaeay [edisAyd :yaesy uo sdedwi | D] ydrym O JuBUIWIRISP JuelIodW uopjew.Iojul 3yl
[e3ip ‘o3z [eABIp  |jom sk ‘pa3aBuel 3q ISNW | D ‘|nyssaddns y8noJy) swsjueydaW peo.q Y3 JO BWOS <07/ 01 Yy jo Y3[eay JO SIUBUIWIDIBP UE SB UOIEDIUNWIWIOD YI[eaH | [SPOW Yajeay
‘a8e J4aandwod 2q 03 51 Ad1jod yajeay e i pue sudjew ‘[opOW MoquIeY dY3 JO [2A3]  SIUBUIWIRIBP JO [SpOW [B120s JO S|2A?] |[B yeay jo JO sjuBUIWIRIDP
‘a8 uonewwioju]  Adijod Yajeay diqnd oy [9A3] 4> B SI | D - MSU B SE | D] PUB 19UI21U| JO PLIOM [eNLIA  Moquiey po Sunepdn 38 sajesado HoqqQ 91eqap SIUBUIWLIRIBP Jofew B s | D) N ay3 8unepdn 0788 puE 221y
sjoo1 yajeay [ensip jo
uonenfead pue uoneiuawaldw ur Ainba
2eJoduodul Jey3 adeid uy ueld e Suiaey -
saniedsip yajeay
ul saidojouydal y3jeay [eaip jo 1oedwi (ABojouyoaa yam
93 JO SIUDLISSISSE WLISI-BUO| DBWDISAS - SUOMIDBIDIUI D2IOJUIR ‘DOUSN|JUI JeY3 AI91D0S
uoneuawa|dwy ® JO sja1j2q pue ‘seonde.d ‘sapijod Jas.e|
01 uoidadul wouy ssadoud  BY3) SU0IORY [9A3] WRISAS € (A31andas Aoearid
JusWdo|aASp BY3 Ul PaAJOAUL A[9AIR “asnay ‘ssaujngasn ‘Aajiqesn jo uondeduad
9Q ISNW SJ3SN pPUd pUE SIP|OY{eIs - ‘S9PNIIIB [BUNWIWOD PUE ‘Sja1j2q [e4NI[ND aJedy3[ERY
sanedsip 2npa. 03 [003 E SE pljeA pue Suipnjour ‘A3ojouyda3 Yam diysuonep. sjpA9| 3|dnjnw PUE Ya[eay jo ddusladxa Jisy3
SAI393Y2 Y304 9q 03 s3onpo.d Jjpy3 4oy s,uonejndod aAneIuasa.dau uad.e)) Z(PUB OHAA) 38 Y3[B3Y JO SjuBUILISISP 19edwi JeY3 WIsASOdD Leay
J9p.Jo Ul SAISNDUI pue 3|qeainba ‘asuaAlp  A3unwiwiod ‘(s|is [eABIp pue siiqey ‘susaized uoneziuediQ YaeaH [e120s Yam Sundelaiul pue [e2181p 3Y3 Yam sadualIadxa
2J0W 9 SPAPSWAY] ISNW UoleAOULl  ‘s9IS0jouydD) Yajeay [e3SIP YaIm s2DUDLIRAXD  PLIOAA JO [9POW Y3[eay O3 UORIPPE Ul paJejaJ-Ia3ul s,9]doad jo syuswiaje anbiun ay3 Aunba
yeay [eadip Supaoddns Ansnpuj - [enpialpul) [enpiaipul @1ed0diodul HoQQ  JO SIUBUIWLIDIBP [B1P0S  A|x3|dwod aq ued HoaQ JydeyD  saqusap eyl wul B s HoqQ vsn Yaeay [eadiq 7)22UdIMET]
BLYy0 Aunba yapeay spPA S/I9POIN Y3[eay jo suBUIWLLIDIR  APN3s jO pury| Yl[edH 4O sjueuUIWLIRIDQ s/Anuno) spIL (4eah) sjaoyany

_Nu_w_v O} SUOIIEPUIWIWIODAI/SUCIIUBAIRIU|

urew yum diysuonepy [e181q o (s)uoniuyag

(penunuo)) °| 3jqeL



Journal of Public Health Research

professionals and the general population, and a balance
between benefits and harmful aspects of digital exclusion
and digital access).

How did previous papers describe interventions
to promote digital health equity starting from
the discussion on digital determinants of
health?

Regarding intervention and recommendation to promote
Digital Health equity starting from the knowledge of
DDoH, a common approach arise among the sorted papers:
the reference to multiple levels of analysis and interven-
tion (individual level, interpersonal level, community
level, societal level) and to the awareness on the need to
consider the interdependence among the different levels
and the mutually reinforcing effects®* (Petretto. et al.,
submitted).

Crawford and Serhal®! highlighted the need to improve
the resources and quality of digital health care for all social
groups, aiming to reduce digital health care disparities;
they also discussed about the need to approaching digital
health technologies from an ecological perspective, able to
consider a deeper way how the use of them by each.
Individual is influences by social, cultural and economic
aspects.

Jahnel et al.** recommended intervention on each level
of the “Rainbow model”: general socioeconomic, cultural
and environmental conditions (to put attention on resources
allocation of tools, devices, broadband, digital literacy,
and on data protection policy), living and working condi-
tions (to put attention on how technologies affects living,
working conditions, and the delivery of healthcare, such as
broadband access, financial and physical barriers and the
negative issue of tracking and monitoring apps used in
some jobs to control individual), social and community
network (to improved formal and unformal networks in
“deprived” areas), individual lifestyle factors (to improve
awareness that the use of digital technology may constitute
an health risk factors or a health protective factor).

Starting from the Digital Health equity framework of
Crawford and Serhal,?' Kaihlanen et al.>* described spe-
cific areas of improvement of digital health services: to
increase physical access, digital skills and social support,
to improve digital remote support infrastructures, to bal-
ance digital health with hybrid strategies which consent
access with high and low tech perspective and the combi-
nation of online and offline strategies, to put attention on
usability of digital services and the ability of individual to
benefit from them).

Backholer et al.' discussed about DDoH starting from
the Report on Digital Megatrends by Commonwealth sci-
entific and industrial organization: they highlighted the
need to balance digital revolution with some open “digital
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dilemmas,” and they recommended that the application of
ICT and Artificial Intelligence (AI) must empower indi-
viduals to manage their own health in a better way and
increase digital inclusion to permit everyone to make a full
use of digital technologies to inform and support their
health and life, improve data privacy and management.
Moreover, they claimed that the digital ecosystem must be
continually challenged and debated to increase and sup-
port societal values and there must a continuous and rigor-
ous monitoring on positive impacts on health and
wellbeing.! Also, Kickbusch and Holly? discussed on the
need to build healthy public policy with precautionary and
value-based approach to digital and data governance with
a direct involvement of community in health promotion.
From this regards, Lawrence'? focused on the role of
industry supporting health innovation in being equitable
and inclusive with the aim to design and produce products
both effective and valid as a tool to reduce disparities.
They also recommended an involvement of stakeholders
and end-users in all the phases from design to implementa-
tion and further long-term monitoring and assessment of
the impact of digital health technologies in health equity.
In a similar vein, Richardson et al.>* discussed about the
need to deepen awareness of the DDoH by digital health
leaders and developers in industry, as well as academia and
healthcare, with the aim to prevent the widen of health
disparities.

Rice and Sara? claimed that ICT policy in the digital
age must be a key for public health policy makers to sup-
port health policy, with an increasing awareness of the bal-
ance between risks/barriers and advantages in the use of
ICT in health.

Discussion

This review has summarized the evidence regarding the
definition of Digital Determinants of health and their role
in the promotion of digital health equity and in the preven-
tion of inequities. Starting from the sorted papers, in this
scoping review we addressed three research questions to
discuss these issues in a deepen way.

The first research question is focused on the general
definition of DDoH. Even if, the sorted papers didn’t pro-
pose a unique definition, there is a shared idea about the
link between DDoH and “digital divide” and “digital envi-
ronment,” some authors proposed list of specific DDoH
and they described their effects on a wide range of health,
functioning and quality of life outcomes, both as barriers
and as facilitators.

Regarding the relationship between them and the main
determinants of health, as discussed in the second research
question, there are two general approaches that have been
followed by the authors: firstly, to refer to the main deter-
minants of health proposed in the so-called ‘“Rainbow
model” and to describe specific relationship between them
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or general influences; secondly, to refer to other concep-
tual models on main determinants of health and to describe
specific relationship between them.

Moreover, both the DDoH and determinants of health
may act as health promoting factors, health protective fac-
tors or health-damaging factor. There is a close link
between the evidence used to address the first research
question and the second research question, because the
definition of DDoH and/or their list are strictly related to
the general model(s) proposed.

Regarding intervention and recommendations to pro-
mote Digital Health equity starting from the knowledge of
DDoH, as discussed in the third research question, a com-
mon approach arise among the sorted papers: the reference
to a multidimensional complex causal model, with multi-
ple levels of analysis and intervention (individual level,
interpersonal level, community level, societal level, policy
level) and to the awareness on the importance to consider
the interdependence among the different levels and the
mutually reinforcing effects. Again, there is a close link
between the evidence used to address the first research
question, the second research question and the third
research question, because recommendations for interven-
tion aiming to promote digital health equity are strictly
related to the definition of DDoH and/or their list and to
the general model(s) proposed.

Conclusion

In summary, the present paper discussed the role of DDoH
in the promotion of Health equity, Digital health equity
and in the prevention of inequities. In the last years, there
is an increasing interest in this topic and on the need to
acquire enough knowledge of the complex causal model at
the base of Digital health equity. According to the reviewed
literature, it seems that to study DDoH and their relation-
ship with main determinants of health could be a way to
address this complex causal model, because DdoH as well
as models of Health Equity and of Health inequities offer a
deeper knowledge on different reasons/variables that can
promote equity or limit inequities.

As DDoH and other main determinants of health may
act as health promoting factors, health protective factors or
health-damaging factor, they can be addressed with spe-
cific intervention to increase healthy equity and reduce
risk of inequities. However, as they act in a multidimen-
sional causal context, any intervention, may consider this
feature and relationship, interdependence among different
levels (individual level, interpersonal level, community
level, societal level, policy level) and within them, and the
mutually reinforcing effects.

An agreed position arising from this scoping review is
that the promotion of Health Equity must be based on a mul-
tilevel complex causal network which needs to be under-
stood both for designing, producing and implementing

digital environments, tools and devices, as well as for the
implementation of active policy in health and in digital
health. In this multilevel complex causal network, a role is
played by main determinants of health and by Digital
Determinants of health, but a role is played also by all the
involved stakeholders. Further research is needed to gain a
more complete picture of this multilevel complex causal
network. As in our previous papers, all the evidence from
the sorted literature in this scoping review highlighted the
need to acquire an overall and integrated picture of all these
variables in this multilevel complex causal model of digital
health, even if by now we have only a partial picture'®
(Petretto et al., submitted). Only taking into account all the
variables that influence health and digital health and only
promoting and supporting direct involvement of all the
authors of this scenario (health policy makers, health profes-
sionals, industry, academia, communities and people), and
considering all the levels involved, equity in health and in
digital health will be pursued. A lot of work has just been
done but other work needs to be done in next future to guar-
antee equity of access in healthcare and in digital health
care, and further research in needed.

Author contributions

Conceptualization, D.R.P. and R.P.; methodology, D.R.P.,
G.P.C. and L.G.; Literature review, D.R.P., G.P.C., R.B., and
L.G.; writing original draft preparation, D.R.P. and A.D.P.; writ-
ing—review and editing, D.R.P., R.P., A.D.P.,L.G.,R.B., G.P.C.
and M.P. All authors have read and agreed to the published ver-
sion of the manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
This paper was done within the Project “Telelongevity,” a project
founded by Fondazione di Sardegna (Associazione Medicina
Sociale). The research group is composed by Global Community
of Longevity, [IERFOP and a research group from the Department
of Education, Psychology and Philosophy of the University of
Cagliari, Italy.

G.P.C. is a PhD student receiving a NRRP scholarship under
Ministerial Decree no. 351 This publication (communication/the-
sis/article, etc.) was produced while attending the PhD program in
Philosophy, Epistemology, Human Science at the University of
Cagliari, Cycle XXXVIII, with the support of a scholarship financed
by the Ministerial Decree no. 351 of 9th April 2022, based on the
NRRP - funded by the European Union - NextGenerationEU -
Mission 4 “Education and Research,” Component 1 “Enhancement
of the offer of educational services: from nurseries to universities”
- Investment 4.1 “Extension of the number of research doctorates
and innovative doctorates for public administration and cultural
heritage.”



10

Journal of Public Health Research

References

1.

10.

11.

12.

13.

14.

International Health Conference. Constitution of the World
Health Organization. 1946. Bull World Health Organ 2002;
80(12): 983-984.

. Hosseini Shokouh SM, Arab M, Emamgholipour S, et al.

Conceptual models of social determinants of health: a narra-
tive review. Iran J Public Health 2017; 46: 435-446.

. Braveman P, Egerter S and Williams DR. the social deter-

minants of health: coming of age. Annu Rev Public Health
2011; 32(1): 381-398.

. Islam MM. Social determinants of health and related inequal-

ities: confusion and implications. Front Public Health 2019;
7:11.

. Dahlgren G and Whitehead M. Policies and strategies to

promote social equity in health. Stockholm: Institute for
Futures Studies, 1991.

. Whitehead M and Dahlgren G 2007. Concepts and principles

for tackling social inequities in health: leveling up part 1. In:
Studies on Social and Economic Determinants of Population
Health. no. 2. Who Regional office for Europe; 2007.

. Dahlgren G and Whitehead M; World Health Organization.

Regional Office for Europe. Levelling up (part 2): A dis-
cussion paper on European strategies for tackling social
inequities in health / by Goran Dahlgren and Margaret
WHitehead. EUR/06/5062295. WHO IRIS, 2006. https:/
apps.who.int/iris/handle/10665/107791

. Braveman P and Gruskin S. Defining equity in health. J

Epidemiol Community Health 2003; 57(4): 254-258.

. Dahlgren G and Whitehead M. The Dahlgren-Whitehead

model of health determinants: 30 years on and still chasing
rainbows. Public Health 2021; 199: 20-24.

Diderichsen F, Evans T and Whitehead M. The social
basis of disparities in health. In: Evans T, Whitehead
M, Diderichsen F, et al. (eds) Challenging inequities in
health, 1st ed. Oxford University Press, New York, 2001,
pp.12-23.

Diderichsen F, Hallqvist J and Whitehead M. Differential
vulnerability and susceptibility: How to make use of recent
development in our understanding of mediation and inter-
action to tackle health inequalities. Int J Epidemiol 2019;
48(1): 268-274.

Lawrence K. Digital health equity. In: Linwood SL (ed.)
Digital health. Brisbane: Exon Publications, 2022.

Chang JE, Lai AY, Gupta A, et al. Rapid transition to tele-
health and the digital divide: implications for primary care
access and equity in a post-covid era. Milbank Q 2021;
99(2): 340-368.

Haimi M. The tragic paradoxical effect of telemedicine on
healthcare disparities- a time for redemption: a narrative
review. BMC Med Inform Decis Mak 2023; 23(1): 95.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Menendez ME, Moverman MA, Puzzitiello RN, et al. The
telehealth paradox in the neediest patients. J Natl Med Assoc
2021; 113(3): 351-352.

Petretto DR, Gaviano L, Carrogu GP, et al. Telemedicine:
issues in the analysis of its use in elderly people and in peo-
ple with disabilities, according to the perspective of the clini-
cal psychology of disability. Geriatrics 2022; 8(1): 5.
Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for
scoping reviews (PRISMA-ScR): checklist and explanation.
Ann Intern Med 2018; 169(7): 467-473.

Peters MD, Godfrey CM, Khalil H, et al. Guidance for
conducting systematic scoping reviews. Int J Evid Based
Healthc 2015; 13(3): 141-146.

Backholer K, Baum F, Finlay SM, et al. Australia in 2030:
what is our path to health for all? Med J Aust 2022; 216:
160-S40.

Rice L and Sara R. Updating the determinants of health
model in the information age. Health Promot Int 2019;
34(6): 1241-1249.

Crawford A and Serhal E. Digital health equity and COVID-
19: the innovation curve cannot reinforce the social gradient
of health. J Med Internet Res 2020; 22(6): €19361.

Jahnel T, Dassow H-H, Gerhardus A, et al. The digital rain-
bow: digital determinants of health inequities. Digit Health
2022; 8:20552076221129093.

Kaihlanen A-M, Virtanen L, Buchert U, et al. Towards digi-
tal health equity - a qualitative study of the challenges expe-
rienced by vulnerable groups in using digital health services
in the COVID-19 era. BMC Health Serv Res 2022; 22(1):
188. DOI: 10.1186/s12913-022-07584-4

Richardson S, Lawrence K, Schoenthaler AM, et al. A frame-
work for digital health equity. Digit Med 2022; 5(1): 119.
Kickbusch I and Holly L. Addressing the digital determi-
nants of health: health promotion must lead the charge.
Health Promot Int 2023; 38(3): daad059. DOI: pii: daad059.
doi: 10.1093/heapro/daad059

Hajkowicz S, Dawson D. Digital megatrends: a perspective
on the coming decade of digital disruption. Brisbane: CSIRO
Data61, 2019.

World Health Organization (WHO). A conceptual frame-
work for actions on the social determinants of health:
Social determinants of health. Discussion paper 2, 2010.
https://iris.who.int/bitstream/handle/10665/44489/97
89241500852 _eng.pdf?sequence=1

Alvidrez J, Castille D, Laude-Sharp M, et al. The National
Institute on Minority Health and Health Disparities Research
Framework. Am J Public Health 2019; 109(S1): S16-S20.
Crawford A and Serhal E. Digital Health Equity and COVID-
19: the innovation curve cannot reinforce the social gradient
of health. ] Med Internet Res 2020; 22(6): e19361.


https://iris.who.int/bitstream/handle/10665/44489/9789241500852_eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/44489/9789241500852_eng.pdf?sequence=1

