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Abstract

Background: Despite the fact that 95% of the global population has a mobile phone, the adoption of mHealth lags among
people with a low socio-economic position (SEP). As they face health risks and many barriers in the traditional offline health-
care system, mHealth has an important role. Therefore, it is important to understand the factors that promote and impede
mHealth adoption among people with a lower SEP.

Objective: The current study aims to provide an overview of what is known about the facilitators and barriers to the adoption
and use of autonomous mHealth applications among people with low SEP.

Methods: A PRISMA scoping review in which the scientific databases PubMed, Web of Science, Psychinfo and SocINDEX were
searched in the period of March 2017 to March 2022.

Results: Of the 1827 indexed papers, 13 papers were included in the review. In these papers, 30 factors have been identified
as promoting or hindering the adoption of autonomous mHealth applications among low SEP people.

Conclusions: Thirty factors were found to facilitate or impede mHealth adoption among people with a low SEP, categorised
into intrapersonal, interpersonal, community, ecological and app specific levels. Factors are assumed to be interrelated. The
relationship between traditional (offline) care and digital care appeared to be of particular interest as the current study
revealed that face-to-face contact is a prerequisite of mHealth adoption among people with low SEP. Therefore, a well-struc-
tured cosmopolitan system of stakeholders has been recommended.

Trial registration: This study was registered in OSF (https:/doi.org/10.17605/0SF.I0/ATU9D).
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because it provides the opportunity to inexpensively share
and exchange health-related information and guidance in
a fast, efficient and effective manner which, in turn, could
reduce costs and time while improving the access to
healthcare.™*

Hence, mHealth applications are increasingly being used
to reach even the hard-to-reach populations® as they poten-
tially could overcome geographic, socio-economic, linguis-
tic and cultural barriers®” and therewith make healthcare
more accessible to these populations.® However, despite
people’s attitudes toward mHealth being positive,” research
shows that the adoption (i.e. the acceptance of the technol-
ogy) of mHealth lags among people with lower levels of
education,lo*12 a lower income"'%'? and ethnic minor-
ities.”!>'* As discussed by Stowell and Lyson,'® these
are the vulnerable groups who face health inequalities
and are considered as having a low socio-economic pos-
ition (SEP). Thus, people with a low SEP appear to have
a lower adoption of mHealth than those with a high
SEpP.%!!

This phenomenon is often referred to as the ‘digital
divide’, with some people benefiting less from electronic
health technology than others. People with a low SEP
often face a digital divide.'*'*'® Earlier, the digital divide
constituted the inequality between people based on their
access to the Internet (i.e. the first-level digital divide).
However, current concerns are raised about the inequalities
regarding digital literacy and skills (i.e. the second-level
digital divide) and the difference in the way technology is
used (i.e. third-level digital divide).'*'® On the one hand,
people living in poverty have increasing access to mobile
phones, and thus to mHealth, which may reduce health dis-
parities.® On the other, existing health inequalities could be
magnified by this digital divide as people with a low SEP
are more affected by the second- and third-level divide
than people with a high SEP."-'!14

In addition, people with a low SEP experience a
number of barriers in the healthcare system, such as lan-
guage barriers, a lack of financial resources and reduced
access to health insurance.®'? Moreover, psychosocial
barriers are faced, such as a lack of trust in the healthcare
system™'* or a lower health literacy (i.e. the ability to seek
out, find, evaluate and appraise, integrate and apply what
is learned in online environments to solve a health
problem) resulting in people with a low SEP searching
for less information online.'® Furthermore, cognitive
factors play a role. Despite the fact that people with a
low SEP often face greater health risks than their higher
SEP counterparts,™”!” they often have lower motivation
to live a healthy lifestyle and work with health-related
tools,'? whilst they have a lower self-efficacy for behav-
iour change’ or eHealth use.’

Hence, people with a low SEP have a need for health and
medical care, but it seems that the healthcare system might
not connect well enough — either in person or via mHealth —

with the motivation and capabilities of people with a low
SEP. Thus, there is a strong need for providing health infor-
mation and healthcare through mHealth in a way that can be
embraced by people with a low SEP. Not only could this
increase access to health care for people with a low SEP,
it could also provide a solution for vulnerable people who
might prefer avoiding public spaces such as the hospital
because of their medical state (e.g. patients with COPD or
an impaired immune system).

By increasing the accessibility and ease of use of
mHealth, its potential to reach those with lesser access to
health systems in terms of service delivery, health work-
force, health information, medical products, vaccines and
technologies (i.e. the World Health Organization’s six
building blocks for a strong health system'®); would be
optimised. Herewith, health information provision and
health-related services could be enhanced to support effect-
ive and accessible prevention and care rather than perpetu-
ate existing health disparities.'*

Objectives

As mHealth applications have the potential to enable health
professionals and researchers to tailor health-related content
to the user characteristics, contexts, wants and needs,17 it is
important to fully understand the factors that promote and
impede the adoption of mHealth applications among the
lower SEP group so that the access to and use of (prevent-
ive) healthcare for these groups can be increased to ensure
that health disparities are reduced.

To date, however, an overview of the facilitators and
barriers of the adoption of mHealth applications among
people with a low SEP is lacking. The existing literature
consists mostly of single studies focusing on a particular
application, a particular (vulnerable) target group, or a spe-
cific lifestyle behaviour, thus missing the overall insights
with regard to the low SEP target group. Hence, by answer-
ing the research question What facilitators and barriers
promote and impede the adoption of mHealth applications
among people of a lower socio-economic position? The
current scoping review aims to combine insights gained
from studies on specific applications, target groups and life-
style behaviours by providing an overview of what is
known about the factors influencing the adoption of
mHealth applications and where knowledge gaps remain.
Hence, a scoping review is conducted to systematically
map and summarise the theoretical insights gained by the
research done in this area as well as to identify the knowl-
edge gaps with regard to mHealth adoption by low SEP
groups.

Accordingly, the barriers and facilitators are cate-
gorised based on the classification of health behaviour the-
ories as discussed by Stowell and Lyson.'> This
classification is comparable to the social-ecological
model developed to enhance the interrelations between
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personal and environmental factors. Within the study of
Stowell and Lyson,'? this classification has been applied
to the design and evaluation of mHealth interventions
for vulnerable populations. The model encompasses an
intrapersonal, interpersonal, community and ecological
level. On an intrapersonal level, the factors within the indi-
vidual are considered, such as skills, behaviour, beliefs
and knowledge. Accordingly, the interpersonal level
looks at the influence of others on the individual (e.g.
the relationship with family, friends or carers). The com-
munity level focuses on the physical and social environ-
ment including the influence of societal relationships,
external companies (e.g. larger organisations or the gov-
ernment) and residential areas on the individual. Finally,
there is an ecological level, which looks at the influence
of the combination of the previously mentioned factors
along with the influence of laws, regulations and policies.
A fifth ‘app specific’ level was added by the current
study’s authors to accommodate the facilitators and bar-
riers specifically related to the mHealth applications.
This does not include (inter)personal, corporate, or exter-
nal factors, but includes characteristics of the application
such as the design or functionalities.

Methods

Within the current study, mHealth adoption is referred to as
the willingness for, acceptance of, and use of mHealth. To
research this topic, a systematic scoping review was per-
formed as described in the PRISMA guidelines for
scoping reviews.'”?° The PRISMA-ScR checklist can be
found in Appendix A.?° The model considering population,
intervention, comparator and outcome of interest (PICO)
was followed to define the searching strategy and thereby
the inclusion and exclusion criteria.

Search strategy, eligibility criteria
and study selection

With regard to the information sources, the scientific data-
bases PubMed, Web of Science, Psychlnfo and
SocINDEX were used as these databases include medical,
psychological and sociological papers. Several filters were
applied: papers needed to be published in the last five
years (i.e. between March 2017 and March 2022), needed
to be published in English and needed to have a full-text
available to be included in the study. A timeframe of five
years has been chosen because developments in mHealth
are moving incredibly fast. Hence, factors that influenced
the adoption of mHealth applications ten years ago may
now be less influential or not at all (e.g. access to the
Internet). Therefore, we chose to examine the most recent
papers. Additionally, for text availability, we chose to

filter by full text so that all articles that were shown had a
link to the full text available.

Accordingly, a search strategy was developed. This
search strategy was peer reviewed by a bibliometric infor-
mation specialist and three co-researchers. After having
done so, the search string was entered into PubMed (see
Table 1). Afterwards, this search string was modified to
the other databases, after which the search was performed
in the Web of Science, PsychInfo and SocINDEX database.
Finally, an additional search was conducted in Google
Scholar to ensure that no relevant scientific articles had
been overlooked and that any important books and grey lit-
erature were included in the search. Based on this, one
article from the ACM Digital Library was added. With
this, several types of literature (i.e. scientific articles, pre-
publications, working papers, books, citations, patents
and legal documents) have been considered within the
scoping review.

The articles that emerged from the search were imported
to the reference management tool EndNote (version 20).
Then, duplicate records were removed according to the
three-step de-duplication method discussed in the protocol
study of Bramer et al.?>! In the first step, the EndNote set-
tings were changed for the tool to show page numbers.
Import filters and output styles were downloaded (http:/
bit.ly/emcendnote) accordingly to make the page numbers
display correctly. In the second step, the references were
put into a temporary EndNote library, were exported with
the downloaded export filter and were put in the final
EndNote library. In the third and last step, duplicates
were identified and removed.

The final scope (N=1827) was then imported in the sys-
tematic review tool Rayyan.?? This tool provides an overview
of the article’s title, abstract and keywords, which facilitates
and speeds up the screening process. Subsequently, the screen-
ing process consisted of three phases.

First, the abstracts were screened by two independent
screeners using the inclusion and exclusion criteria in
Table 2. The abstracts on which the screeners did not
agree were jointly discussed and rescreened to reach a con-
sensus. A third researcher was available in case no agree-
ment was reached, but this was not the case.

Second, the inclusion and exclusion criteria were eval-
uated and tightened as a very large scope remained in the
end (184 included papers). To prevent the search area from
being too broad, which would result in the study results
adding little value, it was decided to narrow the target
group. This followed the procedure described in the pre-
registration. Whereas facilitators and barriers were first
sought for the broader target group of vulnerable people,
this was further narrowed specifically to the group of
people with a low SEP (see Table 2). Included, there
should be studies on the factors known to influence
mHealth adoption among the low SEP target groups,
from as many different mHealth applications in as many
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Table 1. Search strategy for the PubMed database.

Mobile health
technology

(((eHealth[tiab] OR e-Health[tiab] OR mHealth[tiab] OR m-Health[tiab] OR “mobile health”[tiab] OR “digital
health”[tiab] OR telehealth[tiab] OR “health communication*”[tiab] OR (telemedicine* NOT (telepathology OR

teleradiology OR telerehabilitation)) OR “health game*”[tiab] OR “health communication”[tiab]) AND
(“technolog*”[tiab] OR “technology-facilitated”[tiab] OR “technology based”[tiab] OR
“technology-based”[tiab] OR “communication technolog*”[tiab] OR “mobile communication”[tiab] OR
“telecommunication*”[tiab] OR “internet based*”[tiab] OR “internet-based*”[tiab] OR app[tiab] OR
apps|tiab] OR “mobile communication”[tiab] OR “web communication*”[tiab] OR technolog*[tiab] OR
application*[tiab] OR software[tiab] OR “tool*”[tiab])) OR (“health tool”[tiab] OR “health technology”[tiab] OR
“health app”[tiab] OR “health application*”[tiab]))

Barriers or facilitators

AND (((barrier*[tiab] OR facilitator*[tiab] OR promot*[tiab] OR imped*[tiab] OR obstruct[tiab] OR

hindrance[tiab] OR interfer*[tiab] OR facilitat*[tiab] OR stimulat*[tiab] OR determinant*[tiab]) OR
(“support*”[tiab] OR “aid”[tiab] OR aiding[tiab] OR “assist*”[tiab] OR “help*”[tiab])) OR (“Digital
inclusion”[tiab] OR “digital involvement”[tiab] OR “digital divide”[tiab] OR “health services accessibilit*”[tiab]
OR “marginalization”[tiab] OR “digital inclusiv*”[tiab] OR “social health inequality*”[tiab]))

Vulnerable people

AND ((“vulnerable people”[tiab] OR “vulnerable citizen*”[tiab] OR “vulnerable population*”[tiab] OR

“underserved population*”[tiab] OR “disadvantaged population*”[tiab] OR “disadvantaged group*”[tiab] OR
“deprived population*”[tiab] OR “social deprivation”[MeSH] OR “underprivileged population*”[tiab] OR
“sensitive population*”[tiab]) OR (“low socioeconomic position*”[tiab] OR “low socio-economic
position*”[tiab] OR “low social class”[tiab] OR “low social status”[tiab] OR poverty[tiab] OR unemployed|tiab]
OR unemployment[tiab] OR unemployment[MeSH] OR “social inequalit*”[tiab] OR “social inequit*”[tiab] OR
“social disparit*”[tiab] OR “health status disparit*”[tiab] OR “health disparit*”[tiab] OR “healthcare
disparit*”[tiab] OR “ethnic minorit*”[tiab] OR “racial minorit*”[tiab] OR “socially disadvantaged
group*”[tiab] OR “psychiatric problem*”[tiab] OR “psychiatric disorder*”[tiab] OR addiction*[tiab] OR
“addictive behavior”[tiab] OR “substance dependence”[tiab] OR “intellectual disabilit*”[tiab] OR “mental
disabilit*”[tiab] OR “mental retardation”[tiab] OR “intellectual development disorder”[tiab] OR idioc*[tiab]
OR “psychosocial mental retardation”[tiab] OR “mental deficienc*”[tiab] OR “limited cognitive
capacity*”[tiab] OR “disabled persons*”[tiab] OR “low health literacy”[tiab] OR “low digital literacy”[tiab] OR
“low computer literacy”[tiab] OR “low literacy group*”[tiab] OR “low-literacy group*”[tiab] OR “older
age”[tiab] OR “older adult*”[tiab] OR elderly[tiab] OR “chronic disease”[tiab] OR multimorbidit*[tiab] OR

“multi-morbidit*”[tiab]))

countries as possible. As this scoping review aims to gain
insight into the factors that promote or hinder the adoption
of autonomous mHealth applications among people with a
low SEP, the included articles should also be on applica-
tions that are used by and focused on lower SEP indivi-
duals (and not, for example, their carers). In addition, an
autonomous application indicates that the application
can be used independently by an individual. Articles
about applications that use third-party interaction (e.g.
through video calling, chatting or SMS) were therefore
excluded. In line with that, applications that interact with
external devices such as motion sensors or activity track-
ers were also excluded. Herewith, the focus is fully on
the factors that relate to the adoption of mHealth applica-
tions that can be used for health-purposes by a low SEP
individual without requiring interaction with third-parties
or external devices.

Within the literature on mHealth applications, both individ-
ual studies as well as review studies on the facilitators and

barriers to mHealth adoption among people with a low SEP,
or among one of the three target groups (i.e. people with
low income, people with low education, or ethnic minorities),
are taken into account. All study designs were eligible to be
included except for feasibility-, cost-effectiveness- and proto-
col studies. Feasibility studies often focus on a single applica-
tion the results of which are often not widely applicable. Next,
cost-effectiveness studies focus on costs rather than facilitators
and barriers. Finally, protocol studies predominantly focus on
the process rather than the outcome (i.e. barriers and facilita-
tors) which is what we are interested in in the current study.
With these criteria in mind the abstract of the articles in
scope were screened again by two screeners (N=452). A
third independent screener was available if there were any
doubts, but this was not the case.

Third, after the screening, the full text of the included
articles was read. The articles that proved to be relevant
were also screened on the reference list to see if there
were any relevant articles among them, after which the
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Table 2. The final inclusion and exclusion criteria using the PICO method.

Population
elderly, ethnic minority)

First screening: Vulnerable people (e.g. chronically ill,

Studies that address the opinion or evaluation of other
stakeholders, or healthcare workers specifically

Second screening: People with a low socioeconomic
position, i.e. people with a low income or low-income
countries, people with a low education attainment,
people from ethnic minorities, or people from deprived

countries

Intervention
low SEP individuals on a mobile device (e.g.

smartphone, tablet, computer) without requiring
interaction with a third party (e.g. caregivers, relatives,

other devices). Examples are as follows:
* Mental health applications
» Chronic disease management applications
* Self-monitoring applications

Comparator NA
Outcome of Factors that promote or hinder adoption. These may
interest include (among others) psychosocial, technical,

demographic, and environmental factors.

full text of these relevant articles was also screened. This
resulted in the final scope of 13 articles meeting the study
requirements.

Data collection and data synthesis

A data charting form was developed by three researchers
to determine which variables should be included in the
data charting table. Thereafter, the data were charted by
one researcher and checked by a second researcher. An
overview was made of the title of the paper, the
author(s), the year of publication, the country of conduct-
ing the research, the research design, the target group, the
sample size and the end users’ facilitators and barriers for
mHealth adoption that were cited in the article (see
Table 3). In this regard, based on the original authors’ con-
clusion it was decided whether something was categorised
as a facilitator or barrier. Finally, the barriers and facilita-
tors were categorised based on the classification of health
behaviour theories as discussed by Stowell and Lyson."?
Table 4 provides an overview of the factors that were clas-
sified as one of the five levels. A thematic analysis was
used in the classifications as many different terms were
used in the articles for the same concepts (e.g. the terms
‘digital skills’ and ‘technical skills’ were used for the
concept digital literacy).

Autonomous mHealth applications that can be adopted by

Medical applications focused on healthcare personnel

or relatives of the low SEP individual.

* Interventions that are not autonomous but interact
with other persons (e.g. caregivers) by, e.g. SMS,
phone contact, instant messages, video calls, and
social media.

* Studies focused on AR/VR/Al/robots

 Studies that focused on motion sensors or activity
trackers.

 Feasibility-, cost-specific-, and protocol studies

NA

Studies that do not focus primarily on or explicitly
address the factors that promote or hinder adoption.

Results

Selection and characteristics of sources
of evidence

Of the 1827 papers that emerged from the databases, 10 were
found to be suitable for inclusion in the current study. Three
more studies were included from the reference lists and other
sources, resulting in a total scope of 13 articles. The full
PRISMA flow diagram can be found in Figure 1."°

Of the thirteen articles, there were three scoping
re:vie:ws,6’7’17 three systematic reviews>*!> and four mixed
method studies.>> 13 Moreover, one article included an
RCT,18 one article was a Viewpoint14 and one article was a
prospective study.’

The selection included three articles focused on low-income
people or countries,">'® five articles focused on ethnic minor-
ities**”131 and five articles focused on people with a low
socio-economic status in general.>>''>17 No articles were
included that focused specifically on people with low levels
of education. A full overview of the target group, type of
study and key barriers and facilitators of each study for the
end user can be found in Table 3.

Results of individual sources of evidence
See Table 3.
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Figure 1. PRISMA 2020 flow diagram for new systematic scoping reviews.

Synthesis of results

In the overview below all facilitators and barriers are out-
lined using the classification of Stowell and Lyson,'"
adapted to the current study as described in the methods
section.

Intrapersonal

As for the individual themself (i.e. the end user), low liter-
acy appeared to be a barrier to adopting mHealth. This
could either be a low health literacy”*'! or a low digital lit-
eracy.!3> 7 OILI3-ISIATI8  pooarding  the latter, Kruse,
Betancourt® and Steinman and van Pelt'® even spoke of a
technology gap (i.e. the difference between owning a
device and mastering it), highlighting the importance of
an mHealth application that supports the most vulnerable
populations'® and all levels of digital literacy.

Moreover, the beliefs of the end user appeared to be an
important factor in mHealth adoption. One such belief is
distrust towards the governments, unknown organisations
or the healthcare system, which could be caused by his-
toric traumas, stigmas or previous experiences.”'*
Distrust is seen as a barrier that accounts for low engage-
ment.'* On the other hand, generating trust can also be a
facilitator of mHealth adoption.” Moreover, another
important belief included concerns about privacy and con-
fidentiality of information, which forms a barrier to

mHealth adoption.' According to Faber and Al-Dhahir’
it is, therefore, crucial to align mHealth to these attitudes
to enhance adoption.

Finally, another intrapersonal barrier is the lack of time
people perceive to invest in mHealth.*'”'® Due to psycho-
social stressors such as a busy work and family life,’
worries about finances, or the working environment,17
people may be less willing and/or able to invest time in
mHealth. It is therefore important that users understand
the relative advantage of using mHealth so as to start
seeing it as a priority.'®

Interpersonal

On an interpersonal level, the focus lies on the influence
others exert on the individual end user, such as family,
friends and carers.

Despite the fact that we excluded the articles on mHealth
apps that involved human interaction, the included articles
revealed that, from the perspective of the individual with a
low SEP, human contact is inevitably associated with the
adoption of mHealth applications. Thus, human interaction
with healthcare professionals appeared to be an important
facilitator of mHealth adoption.*"*'"!7 Health profes-
sionals could be lay health workers, community health
workers, peers, nurses, physicians and researchers.*
Human interaction with these health professionals could




Hengst et al.

(panunuod)

salpnis
JUSWaA|OAUI [euOISSajold yijeay papnjaul M3IA3J dNjew?alshs e :pliom
siafed Aned-paiyy wouy (snouasSipul) pue ‘saidijod ‘Suliojiey 9 - M3IADI 3y} puno.e suoijejndod
JUBWIsINGuiIa) 3dIAISS d)enbapeu]  [eanynd ‘uoijuIAIBIUL PASE|-IIUIPIAT dljewslshs s)npe snouasipu| 0z0z ‘|e 19 uosmeq snouasipul pue yjeays|aL
uoIUANIRUI
3y} 0} aunsodxa pue ‘Aredy)s jo
¥2e| ‘uonjewojul jo Ayjenuspyuod
pue foeard 1noge suiaduo0d
‘Sujuesy jo yde| ‘ssass |euosiad "3npnJiseuyul pue
se yans sanss| |eosoydAsd ‘suoljesiuesio |euawulanosuou
‘sia111eq a8enSue| ‘Areusy pue sjuswulanos yum sdiysiauyed
‘sadijod Jo yde| ‘s}s0d ‘P1jjuod ‘si9yJom aiedyjjeay jo Sujuresy
Y40M 10 3w} ‘SId)JoM yjjesy ‘saauenpe ASojouyda} se uoluIAIBUI YETTEY
4o Suiuiesy Ayijigejieae jo ye| Jo Sulugisapas pue Sundepe salpnis d1jewslsAs :satunod
e Se UINS SaNnss| 934n0sal uewny ‘wJogau Adrjod ‘Suiojiey ‘sadinap papnjdul Suidojanap uj sawod)no
‘de3 A30jouyday ‘puswdinba 3jiqow uo Sujurely ‘103235 Ijeard 0§ - M3IA3I salunod Suidojanap yyeay Suinosdwi ul yieay
JO y2e| ‘ain)anJisedjul ajenbapeu]  3yj JO JUBWHWWIOD ‘DIUBUIBN0S Suouls Jnewslshs ui suoneindod 6102 ‘[e 19 9SnJy  9|Iqow Jo Isn 3y} 0} siaLlieg
uorewJojul jo Ayjeruspyuod pue
‘uonjedyiwes ‘uoljelieA ‘eipawiynw salpnis MB3IA3 d13eWa)SAS
foeisay| moj Jo 3sn ‘Sujwiy 3y} jo uoijesijeuossad papnjdul s|enpialpul e :suone|ndod 3|gelau|na
pue ‘s}s0d ySiy ‘ASojouyday sy} 03 ‘JU33U0d UOUIAIUI JO AISAIIDp €8 - M3IA3 fuoutw s1uya/jedel 10} SUOIUIAIBIUI Y} BIHW
ssadde Jo yae| ‘“ASojouyday Jeljiwejun uanbayy ‘ASojouydsy Jerjiwey ‘Sutiojie] JljewalsAS  pue J1Wou0I30[20S MO  8T0Z ‘[B 19 |[3MOIS Sunenjeas pue Sujusisaqg

SPUBIBYIBN [y} Ul
Apnis annelijenb e :sniels
J1WOU0330170S

Mmo| yum ajdoad Japjo
Suowe aseasip
Je|ndsenolpuied pue
eUaWIP Jo uonuaalid

SIS yoddns pue ‘asn o} Asea 3y} 10} SUOIUIAIBIUL
|enSip ul 3dU3pYUOd paYWI| ‘uorjewojul Ayyomisniy pue Juajsisuod SM3IAJ3}UI SN}eJs JIWoU0I301I0S ‘e 1 afisap| Ayyjeay
pue yseod ay} ul yye} paywi] ‘asn aSensue| ajeridosdde ‘Suliojie] pa4npNIS-1Was MO| B YHM S}npe J3p|0  1Z0T yu1853 UO SM3IA pue sIpnyny

*S3[21}4B PIPN|DUI DY} JO BIRP JURAI|DI B} JO MIIAIBAQ € 3|qe)




DIGITAL HEALTH

3w} Jo yIe| pue ‘siallieq
a8enSue| ‘Aoeuay| |euSip paywi|
‘aunpnuisesyul Supyde| ‘sadesssaw
pue siapuiwaJ jo Auanbayy
‘s}S03 ‘s|ensiA Jo uofjew.ojul

40 Junowe ‘saSua|eyd [ed1uyda)

Roeaay| jensip

pue ‘sdeS |eanynd ‘sjuieljsuod
[epueUY ‘S3IH[IqIsuodsal

Ajiwey pue yiom ‘sad1AI9s
3|qe|leAR 3y} JO SSaulleme
paywi| ‘Aaeusy| yijeay moj
‘SY410MJ3U B[qBI[3JUN ‘SIIASP Pash

J0 Ayjigeynsun jearuyday ‘Isnasiy

*s19pinoad 1o} 35esan0d
JUSWASINGUIIRL JUI)SISUOdUI

pue ‘Sulleys ejep |elUIPLUOD
ainsud 0} spiengajes ajenbapeul
‘suolIN|os Y}eaya|a} Janlap 0}
$4BIS JUIIDLYNSUI ‘MO I0M SunSIXd
Ul uonUAAIBIUI JO uoleISA}ul Jood
‘3|qe|ieae yeis poddns jo yde|
‘uoisiniadns welaSoud arenbapeul

‘A8ojouy2ay 0} ssadxde ajenbapeu|

SINSS| |BIIUYII) A0}
Je1s poddns Janias pue ‘saduelnsul
y1jeay YHMm suoljesoqe||od
‘sjeuoissajold asedyjeay Suruesy
‘s1aployayels Sulesoqe||od ‘a1ed
papua|q SpJemal pue S3AIUIIUI
‘asn ASojouyday yum spuedijied
8uidjay “snuy ‘siapuiwal

‘ad1Ape |edipeld ‘yoeod uewny
‘poddns |e1dos ‘Sulio}uow-§as
‘SulJojie} ‘uonewJojul

9J0W 0} SHUI| ‘SIUBWII|D IPIW-1} N
pue [ensIA jo asn ‘AyAideds)ul
‘Mdidwis pue ssauljpusLiy

J3SN ‘JUI)U0d JB3[D pue ISIIU0D
‘UOIJUBAIDIUI PASEQ-IIUIPIAS

‘uSISap UOIUIAIBIUI DAIRIIY

Y40MISU puB 31BM}JOS ‘diempiey
jo Aupiqerjas pue Ayjigejiene
‘fyd1dwis pue ‘sdiysiaupied pue
suof1eJoqe||0d [euojesiuesio-i}jnw
‘saul|apIng paseq-aduapins
‘3u13say jo1d ‘uSISap paJjudd-Jasn
‘quawaAjoAul Ajlunwiwod

‘SulJojiey [eanynd ‘siapinoid

aJedy}eay pue siajaldiajul paulel)

uordeJUI UBWNY pazijeuossad pue
‘saidljod ‘siahed el Juswasinquial
‘sjuauodwod uoUIAIIUI JO
uorjesijeuosiad ‘uoijew.oyul sjeard
o Sulieys |eiuapyuod ‘s|qe|ieae
Je1s poddns ‘satieipaw.d)ul pajsny
y8noJy} SulidAldp ‘Bulojie} |eanynd
‘uSisap paJsjuad-juaned ‘ASojouyday

0} ssadde ‘siafed yym diysisuped

salpnis
papn|aul

6G - M3IAD
Surdos

Jnjewsishs

salpnis
papnjpul

85 - M3IN3
Surdods

Jnewsishs

salpnis
papn|pul
TH - M3IASI
Surdoos

Jnewsishs

Snjejs d1wouol90130S

Mo| e yym 3jdoag ‘e 19 Jlyeyq-|v

sdnouS Ayourpy 1ueuS1S0)-zIny

seale |eanu uj SulAl|

9)doad Jo sdnous

Aourw d1uye

pue |eiel :saniedsip
Jo} ysu 1e suoiie|ndogd

DI UEINREIN
J0 M31A3J Suldods e :snjejs
21WOU0I301I0S JIMO| UY}IM
9|doad Joy suonuanilul
9|f1say1| paseq yyesHs

Ul SI0}e}I|IoB} pue sialileg

M3IARJ Suldods direwsisAs

e :AieiydAsdajay ul Ayages
|edny|n Joj sioje}i|ide} pue
‘s1allieq ‘s|ppow uoneidepy

M31A3. Suidods :saniledsip

ssalppe 0} Y}eays|s}

J0 3sn 3y} yum dualadxd

Y2Je3sal SaW023N0
paJiuad-juaiied Ajres

LUijeay |ejusw pue |esishyd
10} S3IH[BPOW JUILIND UO

‘panupiuo) ‘g ajqel




Hengst et al.

9JUPYUOI JO
)2e| pue ‘s}sod ‘ASojouyds} o}
ssa2de pajwi| ‘“Aesay| yyeay
palwi| ‘sud11ueq a3ensue)
‘S||}S |e21uYIL} paHWI]

deS ASojouyda} pue ‘sialileq
a8enSue| ‘sanss| ySisaka
‘fyxs)dwod ‘poddns jo e

sialleq aSensue)

pue ‘yjeaHs Sulpiesal

ainsodxa o yae| ‘ASojouyday

spdemo} Aaixue ‘Areusy
yyeay moj ‘Aresyya-4jas mo7

sauoyd
3[Iqow JO S}S0) pue ‘siasn
jo Adeiay| pue uonedInpa
MO| ‘Sw)sAs pue SMmojpjIom
[E21ul]> pue yijesHw
UM} UOI}RUIPJO0D OU
‘fo110d Jo yoe| ‘s101eINp3 J33d
Joy Ayionid e se jou yyeaqw
‘deS ASojouyday ‘siossauls
|enosoydAsd quawdinba

0 2B ‘dinpInisedjul jo ye]

ainpnuiseljul [eysip
[euoljeu pue ‘jeuoissajold
U3|e9Y B WO} UOIIPUIWWOIDI
‘91e) 98}-0]-328)

0} Areyuswa|dwod yjesHw

SMIIAIBUI YHM
pauiquiod sAanins
:uSisap spoylaw paxiy

SM3IAIBIUI
paJnanLs-1was
pue sAsnins

:ugisap spoyrw paxiw

poddns Ajiwey
pue ‘@duanjjul [eos ‘Aljigesn

yoeqpasy ajqedijdde

Apaauip pue |nySujuesw

pue ‘s|ensia ‘sjeuoissajod

yyjeay annsoddns ‘Sutiojie}

‘Hoddns |eos ‘jojuod

paniRdiad pue Axedyya-yas

SulIapIsuod ‘uofedIunwWwWwod

|euostad Sunejnwis

‘ASojouyday ayy Suisn spiemoy
apnyne s,uosiad e yym uswusiy

sdnou8 snioy

pue sASains yum

paulquiod SMaIAIR)UI
:uSisap poysw paxip

(suejd |euoneu pue
[BUOIRUISIUI YHM UOIUIAIRIUI
3y} jo juawusije pue sjuaned

Suowe 38eJan0d suoyd |33

Se Ydns) saAluIdUl pue sadijod

|eutaixa Sunejnwns pue

‘swaishs ayj Jo wsiueyjodowsod

‘s19ped| Joj Ayonid se

yyesHw ‘Aupigesn ‘Aujiqelsy pue

Aujiqeidepe ‘aSejuenpe anne[al

S} ‘UOIIUBAIDIUI BY} JO IUIPIAS
9y} jo Ayjenb pue yiSuang

uofen|eAs ssasoud

Spoylaw paxiw e

YHM paulquiod 13y
:uSisap spoyiaw paxiy

SJ1Ul]d |elRUB)UE pue
sajaqelp |eydsoy wody ydieasal

aSejuenpesip :98ejueApesIp J1WOU030120S

J1WOU0330130S ‘lew Jo seaue ul 3uial 3jdoad Suowe
jo sease ul Suinl 9jdodd Tzoz — uewdadl4 S9IAIBS Y}eay [euSip o} sisuleg

Apnis Ajjigeldadde

SpPOYIaW-paxiw e :sjueldiwwi

dluedsiH pue asauly)

Suowe JusawaSeuew-jas

SjuelSiwwi sajaqelp g adAy poddns
dluedsiH pue 3sauly) Tz0z HERERUN 0} ASojouyd3} 3jIqow Suissauley

yoeosdde

Aiojedidpied paseq-Ajunwwod

e 1SNje)s JIWou0d3010S

SN1e)S J1WOU0I01I0S ‘e 19 mo| e yum 3jdoad jo yjesays pue
Mo| e yym 3jdoad  1Z0¢ Jageq  ‘aledyljeay ‘yieay pJemoi sapniny

SHoMawel) Wiy-3Y 3yl Suisn

eIpoquie) ul [3pow J0}eanpa

193d e poddns 0} yyeay |eusip

S9113UN0d J0 uonen|eas ssaxo.d e wouy

awodul 3|ppiw pauJles| suossa - juolejndod

0} MOJ| Ul S3seasip U2ea.-0}-pley e ul uoisuspadAy

9|ged|unwwod-uou ‘le 19 pue s3}agelp o Juswaseuew
yum Suinl) 3jdodd 0z0z  uewuldls  anosdwi Yy esaHd pue yijesHw ue)

‘panuiuo) °e ajqel




DIGITAL HEALTH

10

“Apnis Julodmain e wouy Inq ydaeasas wouy Ajpaaip
3w jou op A3y} asnedaq anjen ssa| aney 1ySiw pajsodal S1010.) Y} ‘UCIIPPE U] “}S3IAUI JO 113U0d B 3q Ajjerualod pinod aJayl ‘snyj “(yyeaH 1|e] pue ‘yijeaH eues ‘sisoquQ ‘sqe swon Xiqui ‘YARYSG ‘dAIeldu|
11Dy "@1) satuedwiod yyjeay [eNSIP Jo JAGINU @ WOy 33} Sul}NSU0 Jo/pue 1oddns Y21easal PaIadaL SIOYINe 3y} o 3uo pue ‘yyjeay [ensip ul diysmol|a4 siauuo)-swalshs yieay-niniy ay) Ag papuny sem fpms siy) .

*(SUOIUBAIBIUI BUIDUBIBJUOD 03PIA pUE SUONUBAIBIUI SIS "8°3) Yd4eas ulew a3yl ul papnppul jou sadAy uonuaniziul papnpul (Ajed) Apnis siy,

sue|d uoneusaws|dwi pasauped-Ajunwwod
13peouq jo yde| 3y} pue ‘ndul

J9p|oyaYels Jo dde| 3y} ‘Bullojiey jeridosdde
Ajjeanyna jo yae| 3y} ‘ssad0.4d juswdojanap

pnpoud 3y} ul sdnotd pasiiioulw Ajjestuye 1snJy Suipjing Sdnou3 paspiiouiw

pue Ajjeides jo uonejuasaidaisapun ‘Aresay pue ‘suonejndod asIaAIp 10} sdnous Ajjeaiuyia pue Ajjenes ui

pue ssadde |elsip jo yde| ‘Arusiadwod Jspinoid jo Suneasd ‘suonuaniaul andepe pasiiouiw saniedsip yijeay [eusw adnpaJ

yae| ‘Ayijenb uonuaaislul Ul 3dUSPYUOI JBWNSUOD ‘s1aWnNsu0d pue siapinoid Ajjesuyie ‘e 1 0} sdde yjjeay [ejuaw |eusSip
pue Japinoid moj ‘ejep ssauaAiRya Ajpwi Jo yoe] Suneanps ‘aduapins pliom-jeay  juiodmaip pue Ajjerey 1zoz  AjesH-siu4  Joj saniunpoddo i Hy3IY 03 Swiy SI Y

ainpnaiseur Supde| pue ‘ASojouyda} 0} ssade Ayjigejeds pue ‘uone|sued) ‘sIayIom suone|ndod
‘f1and3as ejep pue Adealid noge suiaduo0d ‘swaishs yyesy Alunwwod Suly ‘suoljesiuesio 3WO0dUI-MO|

3Jedy}|eay Jo isnJisiw |e31403SIYy ‘puswiamodwa Aunwwod yym Surisuped uoddns |ed1uydsy} Apnis syuaned ul suopjedldde
o ye| ‘Areuay| yyeay panwi| ‘Areusy) [euSip jo yoe] ‘si9yJom yjeay Apunwwod jo uonejuawa|dw|  3AAdsold 3WO0dUI-MOT  0Z0Z |e 13 NI yieay 3jiqow Jo Is

‘panupuo) ‘g ajqel




Hengst et al. 11

Table &. Overview of key facilitators and barriers and the authors discussing them.

Intrapersonal level

* (Low) digital - [1, 3%, 5, 6%, 7%, 9, 11-13, 15*, 16, 20*] 12/13 92
literacy
(Lack of) time = [3*, 15*, 16] 3/13 23
(Low) health - [7*, 9, 11] 3/13 23
literacy
(Dis)Trust + - [7*, 13] 2/13 15
Beliefs about = [1, 3*] 2/13 15
privacy and
confidentiality

Interpersonal level
Human + - [4*, 5, 6%, 7%, 9, 11, 15%] 7/13 54
interaction
Healthcare + - [&*, 6%, 9, 11, 13, 15%] 6/13 46
professionals
introducing
mHealth
Trained + [3*, 5, 6%, 7*, 13, 15*] 6/13 46
personnel
Digital training + [3*, 5, 7%, 13] 4/13 31
Social support + [12, 15*] 2/13 15
Instructions and + [5, 15*] 2/13 15
support

Community level
Stakeholder + [1, 4*, 6%, 7*, 13, 15, 16] 7/13 54
collaboration
Personnel + [1, u*, 6%, 7%, 13] 5/13 39

(continued)
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Table &. Continued.

» Cosmopolitanism

originated from
the community

Prioritising

Ecological level

Infrastructure

Costs

Policies

Reimbursement
coverage

Governance

Familiar
technology

App-specific level

Tailoring

Usability

Visuals

Evidence-based

Language

Personalisation

Patient-centred
design

[6*, 16]

[3*, 16]

[1, 3%, 6%, 7*, 11, 15*, 16, 20*]

[3*%, 7%, 11, 15%, 16, 20*]

[3%, 4*, 6*, 16]

[3*’ 4*’ 6*]

[3*, 6%

(20%]

[3%, 4%, 5, 6%, 7%, 9, 12, 13, 15%, 20*]

[5, 7%, 12, 15*, 16]

[1, 7%, 9, 15%, 20*]

[4*, 13, 15*, 16]

[1, 3%, 7%, 9]

[3*%, 13, 15*, 20*]

[3*, 7*, 13]

2/13

2/13

8/13

6/13

4/13

3/13

2/13

1/13

10/13

5/13

5/13

4/13

4/13

4/13

3/13

15

15

62

46

31

23

15

77

39

39

31

31

31

23

(continued)
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Table &. Continued.

* Privacy and + - [6*, 13, 20*]
secure data
sharing

* Frequency of + - [15%, 20*]
reminders

3/13 23

2/13 15

?A + indicates that it is a facilitator, a - indicates a barrier, and a + - indicates that it can be both a barrier and a facilitator. In the latter case, it is often the case
that presence of the factor is a facilitator, and absence of the factor is a barrier.
PAsterisks (*) were used to indicate when this was a literature review based on multiple studies so that value could be placed on the number and type of

source citations.

be both integrated into mHealth and provided face-to-face
to establish a trustful relationship with the individual.

In this regard, healthcare professionals could offer
technological support.*®"° This is especially important
when delivering a new application because it was found
that end users do often not know how to use the technol-
ogy.'! Hence, digital training to teach the end user how
to use mHealth is found to be another facilitator.>>""-'4
Not only does this help with the performance, but it also
increases the acceptability of mHealth. Digital training
and support could be provided by family and friends, as
support from family or friends is also deemed important
as it can provide social, emotional and instrumental
support.'*!7 However, relatives of people with low SEP
may not always be capable of doing this. In that case,
health personnel can also provide assistance.

In addition, healthcare personnel could serve as an inter-
mediary to introduce mHealth to the vulnerable individuals
as they can enhance trust and make people aware of the
available mHealth solutions, facilitating their adop-
tion.*®*1 1417 Thig is important as it was found that
people with a low SEP are often unaware of mHealth
opportunities.’

Hence, the combination of mHealth and face-to-face
human interaction is a great facilitator for the mHealth
adoption.!' This combination of personal contact with
healthcare professionals and mHealth is called ‘blended
care’.'” Blended care enhances engagement'’ and enhances
trust with technology (and specifically new mHealth
modalities).®

However, for care providers to interact with end users,
the care providers should be well informed and trained on
both technology use, the corresponding etiquette,*®!” and
cultural safety.” This enables care providers to make
informed choices and recommendations for end users
(e.g. on which apps to use)'® and become more

trustworthy.” That way, the staff should also be available
and able to offer technical support to help access and
utilise mHealth applications,® including detailed instruc-
tions and long-term support.>

The aforementioned interpersonal facilitators were
proven to be successful in the study by Liu, Astudillo,' in
which community health workers were employed to offer
technical support, provide trust and a supportive relation-
ship and answer questions. However, it should be noted
that a shortage of healthcare staff can act as a barrier.®

Community

In addition to the healthcare professionals, other stake-
holders have been identified in the literature who can be
categorised under the community level (i.e. the physical
and social environment including the influence on the indi-
vidual of societal relationships, external companies and
residential areas). The main stakeholders mentioned in the
studies were the government, medical companies, insurance
companies, mHealth developers and researchers.

With regard to these stakeholders, several facilitators
were mentioned in the literature. First, the stakeholders
need to see adapting mHealth to the low SEP group as a pri-
ority in order to be committed and involved.”'® However,
when mHealth is not prioritised, this forms a barrier for
mHealth implementation.'®

Second, stakeholder collaboration is an important facilita-
tor of mHealth adoption."*”'”'® Important collaborations
are those between developers and national organisations,®'®
such as governments,'® health insurers,'” the technology
sector'® and between local organisations and parties, such
as non-profit organisations, communities and researchers."”’

However, for stakeholder collaboration to lead to adoption,
a cultural bridge is needed between the low SEP individual
(i.e. the end user) and stakeholders such as companies,’




14

DIGITAL HEALTH

forming another facilitator. A cultural bridge designates
someone from the target group who is the liaison between
the different parties that are involved. Even more desirably,
intermediaries from the target group are engaged, trained
and employed as researchers, policymakers, educators, provi-
ders and developers'*®7'* by which staff shares the cultural
background or primary language with the mHealth’s user'”’
and thus serves as a cultural bridge.

According to Steinman and van Pelt'® and Bailey and
Gurgol,® these stakeholders should then come together in
a cosmopolitan system and workflow, which is another
facilitator. This means that all existing healthcare networks,
systems and providers are linked and work together. These
elements leverage each other’s expertise and experiences.
This, in turn, makes working with the system easier and
more efficient.

Ecological

The ecological level looks at the influence of the com-
bination of previously mentioned factors along with
the influence of laws, regulations and policies.

On an ecological level, mostly barriers were mentioned in
the literature. One of the main barriers of adopting and using
mHealth is a lack of infrastructure.!>®7!1518 Here  infra-
structure mostly refers to the facilities around mHealth, such
as access to the Internet and a mobile device. Hence, as
reported in the studies, a lack of service or Wi-Fi is an experi-
enced barrier,"1718 Therefore, it is necessary to facilitate the
adoption by ensuring a good national digital infrastructure
where everyone has a mobile device and is equipped with
service and Internet.'! One way to realise this is by increasing
the number of hotspots with access to free Wi-Fi.' Another
facilitator is when people have access to a mobile device on
which they can use mHealth,'"-'>!8 that is technically suit-
able” and familiar to the user."

However, mobile phones and phone services appeared to
be unaffordable for people with a low SEP, forming a huge
barrier,>”>!1:15:17.18 Therefore, reimbursement coverage is
necessary. Partnerships should be established with both
governments and non-governmental organisations to
account for funding, leadership and the required infrastruc-
ture.>*° Partnering with the private sector (e.g. equipment
providers) was also recommended to ensure that the
number of people who possess a phone continues to
increase.’

Thus, permanent changes in policies and regulations are
necessary to ensure that there is high mobile phone coverage
among people with a low SEP along with the alignment of
mHealth with international and national plans.®'® A lack of pol-
icies was a commonly cited barrier to mHealth integra-
tion.>**'® Hence, within these policies, the telephone service
should be prioritised in order to ensure access to mHealth.
All in all, this should be provided with strong governance.>®

App specific

Finally, a number of application-specific factors were men-
tioned that either promote or hinder the adoption and use of
mHealth.

A patient-centred design is an important facilitator.®’” By
this, people who are most at risk of health concerns and who
face barriers to healthcare engagement should be engaged
in the development of mHealth'*'"'® by providing feed-
back on the usability and feasibility of the technology to
meet community needs.*’ Thus, by involving the target
group, insight should also be gained into their differing
life situations, motivations, healthcare needs and expecta-
tions of the target group.” Therefore, inadequate involve-
ment of the target group in the development stage can
also act as a barrier.'* Pilot testing is therefore also a recom-
mendation, whereby designing mHealth could be seen as an
iterative process in which feedback from the users is pro-
cessed and the app is adapted and redesigned within
every stage”'” and as technology advances.”

However, this co-creation should go hand in hand with
research to provide strong and qualitative evidence on
mHealth use which can be carried through into the design at
all stages of development.>'*!"'® Evidence-based mHealth,
in turn, is more effective and provides more engagement.*
In addition, providing users real-time insight into the data
could increase or enhance trust and helps to improve the appli-
cation in a timely manner.'* Within this data, fidelity, adop-
tion, uptake, usefulness, usability and costs are particularly
important.”'* However, a lack of timely effectiveness data
can be a barrier.'* Therefore, through such research, evidence-
based guidelines could be made to support the creation of
mHealth for people with a low SEP.’

One of the evidence-based design guidelines would be
that mHealth should be easy to use and under-
stand >7-1317-18 Hence, the software, hardware and
service should be simple, easy to use, readily available
and reliable.>”"!” As proposed by Faber and Al-Dhahir,”
one way to integrate this is with interactive animated
computer characters, which use non-verbal cues such as
simple speech and hand gestures, by which social
contact is simulated and understanding of the content is
simplified. This might also engage through variation
and gamification elements, as recommended by Stowell
and Lyson."” Moreover, Agachi and Bijmolt* stated
that amongst people with a low SEP an application is pre-
ferred over a website.

Complexity could also be reduced by paying attention to
language use>’* as low literacy and language barriers were
found to be important barriers to mHealth adop-
tion.>*'"137 Steinman and van Pelt'® found that voice
messages could not resolve this low literacy. However, by
matching the language use between users and service provi-
ders and offering the possibility of translating written and
audiovisual material, complexity could be reduced.'’
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Therefore, the language used should be friendly and not too
coercive, avoiding medical terms.’>

In addition, using visuals, such as audio, images or
videos is another facilitator of using mHealth.'7%!>17
Visual elements are found to be more appealing and
easier to recall than text. Thus, through their use, the
barrier of low literacy could be minimalised.'> The study
by Faber and Al-Dhahir’® also highlighted the relevance of
visual feedback. However, attention will need to be paid
to the amount of visuals, as an excess of (information or)
visuals can in turn become a barrier."”

Another facilitator of mHealth is the application of tai-
loring®"*"1*1%17 while a lack of tailoring can also be a
barrier.'* Within tailoring, the application and the informa-
tion within are adapted to fit the characteristics, needs and
preferences of the whole target group.*>'* Tailoring
should be based on the cultural context (i.e. cultural tailor-
ing): norms and attitudes of the culture (i.e. subjective
culture); the behavioural preferences; and cultural values
and expectations of the community.®”-'* Furthermore, the
personal, social and economic context should be taken
into account.* Next to cultural tailoring, content can also
be tailored at the medical level by personalising the
medical message or at the literacy level by tailoring the
content to the level of literacy of the user.”

Moreover, personalisation is a facilitator for the uptake
of mHealth applications. Whereas tailoring ensures that
the application is developed based on cultural, personal,
social, economic and medical aspects of the target group,
personalisation ensures that each individual can set up the
application to his or her own liking. This could be done
in several ways. Frequent (but adequate) delivery of remin-
ders was deemed to be important.”>!” Kruse and
Betancourt® and Stowell and Lyson'> add to this by discuss-
ing the importance of the option to personalise the timing of
the reminders based on mobile network fluctuations, critical
timing for the intervention and the availability of the end
user. However, the application itself and its messages
could also be personalised based on individual characteris-
tics (e.g. gender, language preferences), socio-economic
and socio-cultural preferences.'”

Finally, for individuals of low SEP to use mHealth, it is also
essential that confidential protected health information sharing
and preserving privacy is guaranteed.*'> The confidential
sharing of personal information is therefore seen as a facilitator.
‘When this is not sufficiently ensured, it is a barrier to mHealth
adoption.® The corresponding statements about data security
should therefore be clear and easily interpretable.'*

Discussion

Summary of evidence

This scoping review provided an overview of the facilita-
tors and barriers to the adoption of mHealth applications

among people with a low SEP. The most prevalent
factors were the infrastructure, stakeholder collaboration,
human interaction, tailoring and digital literacy. Herein,
the infrastructure could be both a facilitator as a barrier,
as well as human interaction and tailoring. Stakeholder col-
laboration facilitates the mHealth adoption, whereas digital
literacy is a barrier of mHealth adoption. The findings illus-
trate the value of the adapted categorisation of Stowell and
Lyson'® consisting of five levels of facilitators and barriers
that influence adoption. Herein, the end user and the appli-
cation, but also external persons and parties and the envir-
onment are considered.

It should be noted that many factors are assumed to be
interrelated. For example, many app-specific factors are a
result of low digital literacy (e.g. the recommendation for
an easy-to-use application), which in turn makes digital
training and support necessary. Also, the lack of policies
is indirectly related to the lack of infrastructure and reim-
bursement. As discussed by Steinman and van Pelt,'® part-
nerships with external organisations are necessary to secure
funding, governance and infrastructure. Infrastructure and
digital training are, in turn, necessary to engage the low
SEP population. Moreover, among some levels, there are
many commonalities and interrelationships, such as
between the interpersonal and community level. It is there-
fore important to consider not only the five levels individu-
ally but the entire mHealth environment with interrelating
factors as well.

It may therefore be concluded that within the mHealth
environment there is a need for a well-structured cosmopol-
itan system. Hence, a clear cosmopolitan system of cooper-
ating stakeholders will need to be set up (see Figure 2 for an
outline of the proposed cosmopolitan system). For example,
health professionals will need to be trained technologically
and culturally, and can then provide personal contact, trust,
digital training and support to the mHealth user. Training in
the cultural field can be provided by people from the target
group who serve as a cultural bridge between the non-
governmental organisations and end users. In addition,
data and technical specialists can take up the technological
training, ensuring that privacy is guaranteed and that data is
managed. Next, governmental and non-governmental orga-
nisations will have to take care of the digital infrastructure,
reimbursement coverage and the policies in which this is
established. Finally, the app-specific requirements and
demands can be applied in the applications by developers,
who should base their decisions on a patient-centred
design and qualitative and up-to-date research.

In addition, special attention is needed for the relation-
ship between traditional (offline) care and digital care. On
the interpersonal level, there appeared to be a need for per-
sonal contact with carers. Specifically, carers introducing
people to mHealth applications and providing technological
support alongside their use of mHealth appeared to be a
facilitator. However, the scope of the current study was
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Figure 2. Cosmopolitan system of mHealth stakeholders based on the current study.

limited in terms of researching support regarding mHealth
adoption as we excluded studies that address the opinion
or evaluation of carers, medical applications focused on
carers or applications that involve carers. Moreover, rela-
tively little is known in the literature about how the
support around mHealth might best be designed. Hence, a
greater focus on researching and designing the support
regarding mHealth usage could produce necessary insights
to facilitate mHealth adoption. With this, careful consider-
ation of feasibility is required. Carers providing extra per-
sonal contact might not be feasible because of the high
workload that healthcare personnel regularly face. It should
therefore be investigated whether this support could also be
provided by key people other than the carers. These could,
for example, include welfare workers, support staff in the
public library or in a community organisation, volunteers
from one’s own social network, or assistants of general
practitioners.

Besides addressing autonomous applications, the current
study focused on the population with low SEP. This means
that the current study offers insights into the adoption of
autonomous mHealth applications among people with low
SEP. Overall, the insights of the current study largely cor-
respond to the findings of the Dutch National Institute for
Public Health and the Environment (RIVM),24 who state
that there are certain preconditions for the technology to
be used optimally to achieve a certain goal and to fit its
users. These preconditions include well-functioning tech-
nology, connected systems, the ability to exchange infor-
mation quickly and securely and the careful integration of
digital applications into the care process. In addition to
the technical aspects, digital skills, mutual trust, leadership
and good cooperation are also mentioned as essential
prerequisites.

Moreover, similarities have been found with the theoret-
ical framework for Non-adoption, Abandonment, and
Challenges to the Scale-Up, Spread, and Sustainability
(NASSS). The NASSS framework consists of seven

domains: condition; technology; value proposition; adop-
ters; (healthcare) organisation(s); wider system and embed-
ding and adaption over time.?> These domains map possible
areas of complexity important for the non-adoption and
abandonment of technologies by individuals. Herein, the
‘condition” domain equals the low SEP group aimed at in
the current study. The ‘technology’, ‘adopters’, ‘organisa-
tional’ and ‘wider system’ domains refer respectively to
the app-specific, intrapersonal, interpersonal, community
and ecological levels from the classification of Stowell
and Lyson.15 Moreover, the results illustrated that both
the end user and other stakeholders should prioritise
mHealth in order to stimulate mHealth adoption. This is
explicitly reflected in the domain ‘value proposition’ in
the NASSS framework. Finally, it was found that
mHealth should be developed within an iterative process
in order to remain supply-side and demand-side value.
This is what the ‘embedding and adaptation over time’
domain of the NASSS framework focuses on. Hence, it
can be concluded that the NASSS framework provides con-
firmation for the classification of the five levels, the succes-
sive demand for a cosmopolitan system and the insights
related to this within the current study. It is noteworthy,
however, that the NASSS framework did not serve as the
basis of any of the included studies. Within the study by
Steinman and van Pelt,'® the RE-AIM QuEST mixed
methods framework was used for the evaluation of the pro-
gramme. In addition, the study by Yu and Wu'? used the
Unified Theory of Acceptance and Use of Technology
(UTAUT) framework and the study by Eggink and Hafdi’
used the attitude, social influence and self-efficacy (ASE)
model, both focused on (use) behaviour. The other included
studies did not explicitly use a theoretical framework.
Hence, it would be valuable to more frequently set up the-
oretically framed studies within different contexts and to
link research findings to theoretical models in order to
obtain a clear and scientifically based insight into the facil-
itators and barriers in mHealth adoption.
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Limitations and future research

Limitations. The first limitation to our review was that many
studies use a different definition of mHealth. The current
study has conceptualised mHealth as the applications that
can be used independently and autonomously on a mobile
device (e.g. smartphone, tablet). Applications including
video conferences with external persons such as health pro-
fessionals, for example, were therefore excluded. However,
some articles understand mHealth to include a short
message service (SMS), text messaging, calls and mobile
apps (Kruse et al., 2019). An example is the included
study by Steinman and van Pelt'® which focused on
mHealth and eHealth use for diabetes and hypertension
management amongst hard-to-reach populations in which
SMS interventions and video-conferencing interventions
were used. The latter study was relevant to include
because of the facilitators and barriers mentioned for
autonomous applications, but the differences in operationa-
lisations made it more difficult to conduct a clear search in
the databases in the current study. Hence, for follow-up
research, it would be valuable to distinguish within
mHealth between studies that use movement interventions
such as motion sensors, VR or Al, studies that use inter-
active elements such as SMS interventions, chat interven-
tions or video conferencing and autonomous applications
that can be used by a single user and without additional
technologies. Insights into the facilitators and barriers of
adoption should be obtained for all these types of interven-
tions in order to find indications for optimising the adoption
of each type of intervention according to these factors.
Second, it should be noted that the facilitators of
mHealth are often related to the barriers of traditional
healthcare. For example, costs are different for mHealth
than for traditional care. For traditional care, the patient
has to visit healthcare staff, which can lead to high costs.
However, for people with a low SEP, it is not always pos-
sible to visit healthcare facilities because they cannot afford
to take time off work for a hospital visit, do not have money
to cover transportation or parking costs or are not skilled
enough to reach the location by public transportation. In
this regard, mHealth has the potential to overcome the bar-
riers of traditional healthcare and thereby improve access to
care. Thus, the relationship between mHealth and trad-
itional care (and the costs thereof) has an impact on the
potential and the importance of ensuring appropriate reim-
bursement. As can be concluded from the scoping review,
mHealth should therefore not be seen as an independent
system or a replacement for the current system, but rather
as a part of the healthcare system and complementary to
traditional healthcare to be able to reach this full potential.
Third, quantitative support for the strength and evidence of
the factors in the included studies was often lacking in the
included articles and so the genuine influence of the factors
could not be proven in our scoping review. Though, it

should be noted that this was also not the aim of this
review in contrast to meta-analyses and systematic reviews.
Yu and Wu'® did use statistical tests (i.e. r-tests and
Chi-squared tests) to account for sociodemographic details
and technology adoption and Freeman and Fisher'"' explained
the role of the healthcare specialist through quantitative evi-
dence. However, of the 13 included studies, no studies used
statistical tests to provide robust evidence for the facilitators
and barriers of mHealth adoption. Thus, while there has
been qualitative research on the factors that promote or
hinder mHealth adoption among people with a low SEP,
there is no quantitative evidence to support this based on
the correlation analyses of other statistical tests. Hence,
depth should be sought in future research by adding quantita-
tive evidence to the studies.

Recommendations. Following the limitations, there are three
recommendations that are specifically aimed at follow-up
research.

First, despite the fact that people with low levels of edu-
cation have less access to social, informational and material
resources related to health and well-being'® and were found
to make less use of health-related technology,'? no articles
could be included that have been published within the last
five years that focused specifically on people with lower
levels of education. Thus, it would be a natural progression
of this work to conduct future research specifically on the
factors that promote or hinder mHealth adoption among
end users with a lower educational attainment.

Second, the current study also revealed a clear need for
human interaction and support to increase mHealth adoption.
However, studies focusing on support around mHealth were
not included in the original search because the focus was on
autonomous mHealth applications. Therefore, to extend the
insights of the current study it is important to conduct an over-
view study focusing specifically on support related to mHealth
to gain more insight into the requirements around this concept.
Likewise, it would be relevant to conduct research among a
broader range of vulnerable groups to provide insight into
mHealth adoption from a broader perspective.

Third, within the group of people with a low SEP, sub-
groups may be assignable. According to Latulippe and
Hamel,'? the facilitators and barriers differentiate between
people with different ethnicity, income and level of education.
Therefore, within the current study, the facilitators and bar-
riers were looked upon for vulnerable people with low
income, low education level or an ethnic minority status.
However, Latulippe and Hamel'? further suggest that the
factors might also differ according to demographics such as
age and gender. Within the literature that we included on
lower SEP groups there has been little attention paid to
these differences between, for example, men and women,
healthy and unhealthy people, or young and elderly people.
It would therefore be relevant for follow-up research to
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study within this low SEP population whether there are differ-
ences among different subgroups.

Conclusions

Thirty factors were found to facilitate and/or impede
mHealth adoption among people with a low SEP along
the adapted categorisation of Stowell and Lyson."> Many
of the factors along the five levels of categorisation were
assumed to be interrelated. Therefore, a well-structured
cosmopolitan system of stakeholders has been recom-
mended. In this way, healthcare networks, systems and pro-
viders can work together easily and efficiently. Of particular
interest here is the relationship between traditional (offline)
care and digital care as the current study revealed that
face-to-face contact is a prerequisite of mHealth adoption
among people with low SEP. In the end, this study under-
lined the value of the categorisation by Stowell and
Lyson. Moreover, knowledge gaps that may stagnate
efforts to increase mHealth adoption have been brought to
light. Thus, future research is recommended on the design
and allocation of support around mHealth. In addition, it is
important to gain an understanding of the differences
between particular low SEP subgroups (e.g. men compared
to women or the elderly compared to the young). Next,
studies on mHealth adoption should be substantiated with
theoretical models and scientific quantitative underpinnings.
This will allow a better understanding of the adoption of
mHealth by people with a low SEP, which in turn may
lead to improved access, support and user design to facilitate
a higher adoption and accordingly reduced health disparities.
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Appendix A: PRISMA-ScR*

TITLE
Title
ABSTRACT

Structured summary

INTRODUCTION

Rationale

Objectives

METHODS

Protocol and registration

Eligibility criteria

Information sources®

Search

Selection of sources of evidence®

Data charting process*

Data items

10

11

checklist.

Identify the report as a scoping review.

Provide a structured summary that includes (as applicable): background,
objectives, eligibility criteria, sources of evidence, charting methods,
results, and conclusions that relate to the review questions and
objectives.

Describe the rationale for the review in the context of what is already known.
Explain why the review questions/objectives lend themselves to a scoping
review approach.

Provide an explicit statement of the questions and objectives being
addressed with reference to their key elements (e.g. population or
participants, concepts, and context) or other relevant key elements used
to conceptualise the review questions and/or objectives.

Indicate whether a review protocol exists; state if and where it can be
accessed (e.g. a Web address); and if available, provide registration
information, including the registration number.

Specify characteristics of the sources of evidence used as eligibility criteria
(e.g. years considered, language, and publication status), and provide a
rationale.

Describe all information sources in the search (e.g. databases with dates of
coverage and contact with authors to identify additional sources), as well
as the date the most recent search was executed.

Present the full electronic search strategy for at least 1 database, including
any limits used, such that it could be repeated.

State the process for selecting sources of evidence (i.e. screening and
eligibility) included in the scoping review.

Describe the methods of charting data from the included sources of
evidence (e.g. calibrated forms or forms that have been tested by the
team before their use, and whether data charting was done
independently or in duplicate) and any processes for obtaining and
confirming data from investigators.

List and define all variables for which data were sought and any
assumptions and simplifications made.

(continued)
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Continued.

Critical appraisal of individual
sources of evidence®

Synthesis of results

RESULTS

Selection of sources of evidence

Characteristics of sources of
evidence

Critical appraisal within sources
of evidence

Results of individual sources of
evidence

Synthesis of results

DISCUSSION

Summary of evidence

Limitations

Conclusions

FUNDING

Funding

12

13

14

15

16

17

18

19

20

21

22

If done, provide a rationale for conducting a critical appraisal of included
sources of evidence; describe the methods used and how this information
was used in any data synthesis (if appropriate).

Describe the methods of handling and summarising the data that were
charted.

Give numbers of sources of evidence screened, assessed for eligibility, and
included in the review, with reasons for exclusions at each stage, ideally
using a flow diagram.

For each source of evidence, present characteristics for which data were
charted and provide the citations.

If done, present data on critical appraisal of included sources of evidence
(see item 12).

For each included source of evidence, present the relevant data that were
charted that relate to the review questions and objectives.

Summarise and/or present the charting results as they relate to the review
questions and objectives.

Summarise the main results (including an overview of concepts, themes,
and types of evidence available), link to the review questions and
objectives, and consider the relevance to key groups.

Discuss the limitations of the scoping review process.

Provide a general interpretation of the results with respect to the review
questions and objectives, as well as potential implications and/or next
steps.

Describe sources of funding for the included sources of evidence, as well as
sources of funding for the scoping review. Describe the role of the funders
of the scoping review.

N/A

N/A

6-9

12

15

16

18

18

*Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms, and Web sites.
PA more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g. quantitative and/or qualitative research, expert
opinion, and policy documents) that may be eligible in a scoping review as opposed to only studies. This is not to be confused with information sources (see first

footnote).

“The frameworks by Arksey and 0’Malley® and Levac et al.” and the |BI guidance™” refer to the process of data extraction in a scoping review as data charting.
9The process of systematically examining research evidence to assess its validity, results, and relevance before using it to inform a decision. This term is used
for items 12 and 19 instead of “risk of bias” (which is more applicable to systematic reviews of interventions) to include and acknowledge the various sources

of evidence that may be used in a scoping review (e.g. quantitative and/or qualitative research, expert opinion, and policy document).
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