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ABSTRACT

Background

Mobile health (mHealth), refers to healthcare practices supported by mobile devices, such as mobile phones and tablets. Within primary
care, health workers often use mobile devices to register clients, track their health, and make decisions about care, as well as to
communicate with clients and other health workers. An understanding of how health workers relate to, and experience mHealth, can help
in its implementation.

Objectives

To synthesise qualitative research evidence on health workers' perceptions and experiences of using mHealth technologies to deliver
primary healthcare services, and to develop hypotheses about why some technologies are more effective than others.

Search methods

We searched MEDLINE, Embase, CINAHL, Science Citation Index and Social Sciences Citation Index in January 2018. We searched Global
Health in December 2015. We screened the reference lists of included studies and key references and searched seven sources for grey
literature (16 February to 5 March 2018). We re-ran the search strategies in February 2020. We screened these records and any studies that
we identified as potentially relevant are awaiting classification.

Selection criteria

We included studies that used qualitative data collection and analysis methods. We included studies of mHealth programmes that were
part of primary healthcare services. These services could be implemented in public or private primary healthcare facilities, community
and workplace, or the homes of clients. We included all categories of health workers, as well as those persons who supported the delivery
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and management of the mHealth programmes. We excluded participants identified as technical staff who developed and maintained the
mHealth technology, without otherwise being involved in the programme delivery. We included studies conducted in any country.

Data collection and analysis

We assessed abstracts, titles and full-text papers according to the inclusion criteria. We found 53 studies that met the inclusion criteria and
sampled 43 of these for our analysis. For the 43 sampled studies, we extracted information, such as country, health worker category, and
the mHealth technology. We used a thematic analysis process. We used GRADE-CERQual to assess our confidence in the findings.

Main results

Most of the 43 included sample studies were from low- or middle-income countries. In many of the studies, the mobile devices had decision
support software loaded onto them, which showed the steps the health workers had to follow when they provided health care. Other uses
included in-person and/or text message communication, and recording clients' health information. Almost half of the studies looked at
health workers' use of mobile devices for mother, child, and newborn health.

We have moderate or high confidence in the following findings.

mHealth changed how health workers worked with each other: health workers appreciated being more connected to colleagues, and
thought that thisimproved co-ordination and quality of care. However, some described problems when senior colleagues did not respond
or responded in anger. Some preferred face-to-face connection with colleagues. Some believed that mHealth improved their reporting,
while others compared it to "big brother watching".

mHealth changed how health workers delivered care: health workers appreciated how mHealth let them take on new tasks, work flexibly,
and reach clients in difficult-to-reach areas. They appreciated mHealth when it improved feedback, speed and workflow, but not when
it was slow or time consuming. Some health workers found decision support software useful; others thought it threatened their clinical
skills. Most health workers saw mHealth as better than paper, but some preferred paper. Some health workers saw mHealth as creating
more work.

mHealth led to new forms of engagement and relationships with clients and communities: health workers felt that communicating with
clients by mobile phone improved care and their relationships with clients, but felt that some clients needed face-to-face contact. Health
workers were aware of the importance of protecting confidential client information when using mobile devices. Some health workers
did not mind being contacted by clients outside working hours, while others wanted boundaries. Health workers described how some
community members trusted health workers that used mHealth while others were sceptical. Health workers pointed to problems when
clients needed to own their own phones.

Health workers' use and perceptions of mHealth could be influenced by factors tied to costs, the health worker, the technology, the
health system and society, poor network access, and poor access to electricity: some health workers did not mind covering extra costs.
Others complained that phone credit was not delivered on time. Health workers who were accustomed to using mobile phones were
sometimes more positive towards mHealth. Others with less experience, were sometimes embarrassed about making mistakes in front
of clients or worried about job security. Health workers wanted training, technical support, user-friendly devices, and systems that were
integrated into existing electronic health systems. The main challenges health workers experienced were poor network connections,
access to electricity, and the cost of recharging phones. Other problems included damaged phones. Factors outside the health system
also influenced how health workers experienced mHealth, including language, gender, and poverty issues. Health workers felt that their
commitment to clients helped them cope with these challenges.

Authors' conclusions

Our findings propose a nuanced view about mHealth programmes. The complexities of healthcare delivery and human interactions defy
simplistic conclusions on how health workers will perceive and experience their use of mHealth. Perceptions reflect the interplay between
the technology, contexts, and human attributes. Detailed descriptions of the programme, implementation processes and contexts,
alongside effectiveness studies, will help to unravel this interplay to formulate hypotheses regarding the effectiveness of mHealth.

PLAIN LANGUAGE SUMMARY

Health workers' perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative
evidence synthesis

What is the aim of this review?

The aim of this Cochrane Review of qualitative research was to explore how health workers view and experience the use of mobile
phones and tablets when delivering primary healthcare services. To answer this, we analysed 43 studies about health workers' views and
experiences of mobile health (mHealth) programmes.

Key messages
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Health workers welcomed the benefits of mHealth, and described how they used mobile phones to improve their work and relationships
with each other and with clients. However, they also experienced challenges, including poor network coverage and access to electricity.
People implementing mHealth programmes should try to address these challenges and build on health workers' positive experiences.

What was studied in this review?

Health workers often use mobile phones and tablets to provide services. It is important to understand what health workers think about
these devices, as this can affect the quality of services. We looked for studies that explored health workers' views and experiences of using
mobile devices in primary care.

What are the main findings of this review?

We sampled 43 of the 53 included studies in this review. Most were from low- or middle-income countries, and included both lay health
workers and health professionals. Many used mobile phones or tablets when delivering health care to mothers, children or newborns.
Many of the mobile devices had software that helped health workers follow the correct steps when providing services. Health workers also
used mobile phones to communicate with clients, and to record clients' health information.

We have moderate or high confidence in the following findings.

mHealth changed how health workers worked with each other: health workers appreciated being more connected to colleagues, and
thought that this improved co-ordination and quality of care. However, some described problems when senior colleagues did not respond
or responded in anger. Some preferred face-to-face connection with colleagues. Some believed that mHealth improved their reporting,
while others compared it to "big brother watching".

mHealth changed how health workers delivered care: health workers appreciated how mHealth let them take on new tasks, work flexibly,
and reach clients in difficult-to-reach areas. They appreciated mHealth when it improved feedback, speed and workflow, but not when
it was slow or time consuming. Some health workers found decision support software useful; others thought it threatened their clinical
skills. Most health workers saw mHealth as better than paper, but others saw mHealth as creating more work.

mHealth led to new forms of engagement and relationships with clients and communities: health workers felt that communicating with
clients by mobile phone improved care and their relationships with clients, but felt that some clients needed face-to-face contact. Health
workers were aware of the importance of protecting confidential client information when using mobile devices. Some health workers
did not mind being contacted by clients outside working hours, while others wanted boundaries. Health workers described how some
community members trusted health workers that used mHealth while others were sceptical. Health workers pointed to problems when
clients needed to own their own phones.

Health workers' use and perceptions of mHealth could be influenced by factors tied to costs, the health worker, the technology, the
health system and society, poor network access, and poor access to electricity: some health workers did not mind covering extra costs.
Others complained that phone credit was not delivered on time. Health workers who were accustomed to using mobile phones were
sometimes more positive towards mHealth. Others with less experience, were sometimes embarrassed about making mistakes in front
of clients or worried about job security. Health workers wanted training, technical support, user-friendly devices, and systems that were
integrated into existing electronic health systems. The main challenges health workers experienced were poor network connections,
access to electricity, and the cost of recharging phones. Other problems included damaged phones. Factors outside the health system
also influenced how health workers experienced mHealth, including language, gender, and poverty issues. Health workers felt that their
commitment to clients helped them cope with these challenges.

How up-to-date is this review?

We searched for studies published up to January 2018.

Health workers’ perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative 3
evidence synthesis (Review)
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Summary of findings for the main comparison. Summary of qualitative findings for the main comparison

Finding

Studies contributing
to the review finding

GRADE-CERQual

fidence in the

evidence

assessment of con-

Explanation of GRADE-
CERQual assessment

mHealth changed how health workers worked with each other

1. Through being connected to other health workers and
across various healthcare services, health workers ap-

preciated that mobile devices allowed them to better co-

ordinate the delivery of care.

Moderate confi-
dence

Barnabee 2014; Chang
2011; Hampshire 2016;
Henry 2016; Huqg 2014;
Khan 2015; Lodhia
2016; Madon 2014;
Messinger 2017; Mur-
ray 2011; Mwendwa
2016; Quinn 2013;
Ramirez 2017; Roth-
stein 2016; Schoen
2017; Toda 2017; van
der Wal 2016; Watkins
2018

Due to no/very minor
concerns regarding co-
herence, minor con-
cerns regarding ade-
quacy and methodolog-
ical limitations, and
moderate concerns re-
garding relevance

2. Lower-level health workers valued being able to reach
higher-level health workers via mobile devices, and per-
ceived the advice and support they received as improv-
ing their care and as satisfying to clients. When high-
er-level professionals responded in anger, it made low-
er-level health workers reluctant to call them.

Moderate confi-
dence

Ayiasi 2015; Chang
2011; Cherrington
2015; Hampshire 2016;
Huq 2014; Khan 2015;
Lodhia 2016; Madon
2014; Messinger 2017;
Mwendwa 2016; Quinn
2013; Toda 2017; van
der Wal 2016; Watkins
2018

Due to no/very minor
concerns regarding co-
herence, relevance, and
adequacy, but moder-
ate concerns regarding
methodological limita-
tions

3. When higher-level health workers failed to respond
and support lower-level workers through mobile de-

vices, lower-level staff had negative perceptions of these

devices. One study emphasised the importance of hav-
ing health professionals' buy-in with mobile health to
ensure that mobile devices were optimally used to sup-
port lay health workers.

Moderate confi-
dence

Cherrington 2015;
Huqg 2014; Mwendwa
2016; Quinn 2013; To-
da 2017; van der Wal
2016

Due to no/very minor
concerns regarding co-
herence and relevance,
minor concerns regard-
ing methodological lim-
itations, but moderate
concerns regarding ad-
equacy

4. The use of mobile devices allowed some health work-
ers to feel connected to their peers within their own
organisations. However, others preferred face-to-face
communication with their peers.

Moderate confi-
dence

Barnabee 2014;
Hampshire 2016; Hen-
ry 2016; Jennings
2013; Madon 2014;
Valaitis 2005; van der
Wal 2016; Watkins
2018

Due to no/very mi-

nor concerns regard-
ing coherence, minor
concerns regarding
methodological limi-
tations and relevance,
and moderate concerns
regarding adequacy

5. Some health workers relayed that mobile devices im-
proved their reporting to supervisors and encouraged

them to report more truthfully. Others compared mobile

device-facilitated supervision to "big brother watching".

Moderate confi-
dence

Barnabee 2014; Chang
2011; Jennings 2013;
Madon 2014; Med-
hanyie 2015; Mwend-
wa 2016; Schoen 2017;

Due to no/very minor
concerns regarding co-
herence, minor con-
cerns regarding rele-
vance and adequacy,
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Toda 2017; Valaitis
2005; van der Wal 2016

and moderate concerns
regarding methodologi-
cal limitations

6. Health workers had positive experiences with using
instant messaging through WhatsApp. This application
was seen as cheap and suitable for a range of activities,
such as communicating with peers and posting photos
as evidence of work done.

Hampshire 2016; Hen-
ry 2016; Schoen 2017

Very low confi-
dence

Due to serious concerns
regarding methodolog-
ical limitations and ad-
equacy, moderate con-
cerns regarding rele-
vance, and no/very mi-
nor concerns regarding
coherence

7. Even when health workers received messages that
were automated, rather than sent directly from a man-
ager or supervisor, this was still experienced and re-
sponded to, as a kind of supervision. Some lower-lev-
el health workers experienced it as supportive to their
work, while others felt guilty for not providing correct
care as per these messages.

Cherrington 2015; Low confidence
Ilozumba 2018; Jones

2012; Mwendwa 2016

Due to moderate con-
cerns regarding rele-
vance and adequacy,
minor concerns regard-
ing methodological lim-
itations, and no/very
minor concerns regard-
ing coherence

mHealth changed how health workers delivered care

8. The task optimisation enabled through mHealth inter-
ventions was widely valued by health workers.

Moderate confi-
dence

Barnabee 2014; Chang
2011; llozumba 2018;
Khan 2015; Kolltveit
2017; Lodhia 2016;
Praveen 2014

Due to no/very minor
concerns regarding co-
herence, relevance, and
adequacy, and moder-
ate concerns regarding
methodological limita-
tions

9. At times, health workers used their mobile devices to
access the Internet for health information, and found it
useful when they were with clients who needed the in-
formation. This interaction also included health workers
providing clients with additional information beyond the
healthcare intervention. But, if the only way that health
workers could access online information, required them
to use their own money to purchase data, then this could
be prohibitive to them accessing such information.

Bacchus 2016; Hamp- Low confidence
shire 2016; Schoen

2017; Watkins 2018

Due to no/very mi-
nor concerns regard-
ing coherence, minor
concerns regarding
methodological limi-
tations and relevance,
and serious concerns
regarding adequacy

10. mHealth held the promise of increasing service effi-
ciency for many health workers, but the experience of
whether this promise was borne out in practice, varied in
the accounts of health workers. It was experienced as ef-
ficient if it improved feedback, speed and workflow, but
inefficient when the technology was slow and time con-
suming. Some were concerned that if mHealth was too
efficient, making work faster, that this may justify staff
cutbacks.

Ayiasi 2015; Barnabee
2014; Chang 2011,
Cherrington 2015;
Coetzee 2017; Garg
2016; Ginsburg 2016;
Hampshire 2016; Hao
2015; Huqg 2014; Jen-
nings 2013; Jones
2012; Kolltveit 2017;
Lodhia 2016; Madon
2014; Medhanyie
2015; Messinger 2017;
Mwendwa 2016;
Praveen 2014; Ramirez
2017; Rothstein 2016;
Schoen 2017 Schoen
2017; Toda 2017;
Valaitis 2005; van der

High confidence

Due to no/very minor
concerns regarding rel-
evance and adequacy,
and minor concerns re-
garding methodological
limitations and coher-
ence

Health workers’ perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative

evidence synthesis (Review)

Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



Trusted evidence.
Informed decisions.
Better health.

= § Cochrane
é) Library

Cochrane Database of Systematic Reviews

Wal 2016; Watkins
2018

11. Health workers frequently reported mobile devices
as overcoming the difficulties of rural and geographical-
ly challenging contexts when it made it possible for them
to provide health care without having to travel. Some
reported that reducing travel time allowed them more
time with their clients.

Chang 2011; Hamp-
shire 2016; Hirsch-
Moverman 2017; Lod-
hia 2016; Messinger
2017; Mwendwa 2016;
Quinn 2013; Roth-
stein 2016; Toda 2017;
Valaitis 2005

High confidence

Due to no/very minor
concerns regarding co-
herence and adequacy,
and minor concerns re-
garding methodologi-
cal limitations and rele-
vance

12. Health workers appreciated the portability and work
schedule flexibility of mobile devices.

Moderate confi-
dence

Hampshire 2016; Mur-
ray 2011; Nguyen
2015; Orchard 2014;
Ramirez 2017; Schoen
2017; Toda 2017;
Valaitis 2005; van der
Wal 2016

Due to no/very minor
concerns regarding co-
herence, relevance, and
adequacy, but moder-
ate concerns regarding
methodological limita-
tions

13. Through mHealth, health workers were able to use
treatment and screening algorithms that were loaded
onto mobile devices. Their perceptions of using these
electronic algorithms ranged from finding it easy and
useful, to threatening their clinical competency, and an
information overload. There were also some concerns
that erroneous data entry may lead to wrong treatment
guidance.

Ginsburg 2016;
Ilozumba 2018; Lod-
hia 2016; Mitchell
2012; Mwendwa 2016;
Nguyen 2015; Orchard
2014; Ramirez 2017;
Rothstein 2016; Shao
2015; Surka 2014;
Tewari 2017; van der
Wal 2016

High confidence

Due to no/very minor
concerns regarding co-
herence, relevance,
and adequacy, and mi-
nor concerns regarding
methodological limita-
tions

14. Using mobile devices to record routine client or sur-
veillance data was mostly perceived by health workers

and their managers as helpful for decision making, and
increasing community and health worker appreciation

of these data.

Moderate confi-
dence

Khan 2015; Lodhia
2016; Madon 2014;
Murray 2011; Nguyen
2015; Ramirez 2017;
Rothstein 2016;
Schoen 2017; Toda
2017

Due to no/very minor
concerns regarding co-
herence, relevance, and
adequacy, but moder-
ate concerns regarding
methodological limita-
tions

15. In most cases health workers perceived mobile
health as more advantageous than paper. However,
some continued to prefer paper.

Bacchus 2016; Coet-
zee 2017; Ginsburg
2016; Madon 2014;
Mitchell 2012; Mwend-
wa 2016; Nguyen
2015; Rothstein 2016;
Schoen 2017; Sur-

ka 2014; Toda 2017;
Valaitis 2005; van der
Wal 2016; Vedanthan
2015; Watkins 2018

High confidence

Due to no/very minor
concerns regarding co-
herence, relevance,
and adequacy, and mi-
nor concerns regarding
methodological limita-
tions

16. mHealth interventions sometimes required health
workers to perform tasks that were peripheral to regular
service delivery, such as registering clients onto the sys-
tem. These more menial tasks were sometimes regarded
as undermining to professional staff.

Hirsch-Moverman
2017; Medhanyie 2015;
Murray 2015; Wolff-
Piggott 2018

Very low confi-
dence

Due to serious concerns
regarding methodolog-
ical limitations and ad-
equacy, and moderate
concerns regarding co-
herence and relevance

17. Some health workers experienced the use of
mHealth as generating an extra workload when, for in-
stance, it resulted in reaching more clients needing care,

Chang 2011; Hao
2015; Kolltveit 2017;
Lodhia 2016; Murray

High confidence

Due to no/very minor
concerns regarding
coherence, relevance
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system. Some workers disliked this, particularly when
their superiors did not perceive their mobile health work
as part of their job description. Others did not object to

the additional work, yet others wanted to be remunerat-
ed.

2015; Mwendwa 2016;
Praveen 2014; Roth-
stein 2016; Shao 2015;
Wolff-Piggott 2018
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and adequacy, and mi-
nor concerns regarding
methodological limita-
tions

mHealth led to new forms of engagement and relationships with clients and communities

18. Through mobile devices, health workers and clients
could communicate directly with each other, which
health workers reported as improving care and their re-
lationship with clients. When clients initiated the con-
tact, health workers felt that clients took ownership of
their health. Health workers felt that some clients still
warrant face-to-face contact.

Barnabee 2014; Chang
2011; Cherrington
2015; Garg 2016;
Hirsch-Moverman
2017; Huqg 2014; Jen-
nings 2013; Lodhia
2016; Messinger 2017;
Schoen 2017; van der
Wal 2016; Watkins
2018

Moderate confi-
dence

Due to no/very minor
concerns regarding co-
herence and relevance,
minor concerns regard-
ing methodological lim-
itations, and moderate
concerns regarding ad-
equacy

19. Health workers were aware of the importance of
protecting confidential client information when using
mobile devices, and the confidentiality risks in cases of
stolen phones and using their SIM cards in colleagues'
phones. Health workers were alert to clients' concerns
when they shared personal information concerning stig-
matised issues, such as HIV/AIDS and interpersonal vio-
lence, and suggested ways to keep the information con-
fidential. They emphasised building a trusting relation-
ship with clients prior to using the devices.

Bacchus 2016; Coet-
zee 2017; Garg 2016;
Hirsch-Moverman
2017; Lodhia 2016;
Murray 2015; Mwend-
wa 2016; Rothstein
2016; Valaitis 2005;
Wolff-Piggott 2018

High confidence

Due to no/minor
concerns regarding
methodological limita-
tions, coherence, rele-
vance, and adequacy

20. Health workers were concerned that concentrating
too much on the mobile technology during client consul-
tations could be to the detriment of their service and in-
teraction with clients.

Bacchus 2016; Schoen
2017; Vedanthan 2015

Low confidence

Due to serious concerns
about adequacy, mod-
erate concerns regard-
ing relevance, minor
concerns regarding
methodological limita-
tions, and no/very mi-
nor concerns regarding
coherence

21. Health workers had differing reactions to being con-
tactable via mobile devices during and outside of work-
ing hours: some felt it was useful, some were ambivalent
about it, and others objected to it. Workers suggested
setting boundaries to protect themselves from this.

Chang 2011; Cherring-
ton 2015; Hampshire
2016; Huqg 2014; Jen-
nings 2013; Schoen
2017; Valaitis 2005

Moderate confi-
dence

Due to no/very minor
concerns regarding
methodological limita-
tions and coherence,
minor concerns regard-
ing relevance, and mod-
erate concerns regard-
ing adequacy

22. Health workers experienced the use of mobile tech-
nology to provide health care, as being met with both
trust and skepticism from clients and the communities
they served. They described how trust or skepticism in
the device was translated into trust or skepticism of their
service when using the device. Some found that using
mobile devices raised their social status with clients, and
even their families. Others were concerned that using ex-
pensive equipment would emphasise inequity between
themselves and clients.

Ayiasi 2015; Barn-
abee 2014; Cherring-
ton 2015; Coetzee
2017; Ginsburg 2016;
Ilozumba 2018; Jones
2012; Khan 2015; Lod-
hia 2016; Madon 2014;
Mitchell 2012; Mwend-
wa 2016; Valaitis 2005;
van der Wal 2016

High confidence

Due to no/very minor
concerns regarding co-
herence, relevance,
and adequacy, and mi-
nor concerns regarding
methodological limita-
tions
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23. Health workers experienced clients as having an
opinion not only about their use of mobile devices, but
as having an opinion on the devices themselves, which
influenced how they responded to care delivered with
the support of these devices. Health workers ascribed
clients' enthusiasm for mobile devices as due to these
clients' perception of the devices as prestigious, offer-
ing trustworthy information, and providing confidentiali-
ty. They perceived clients as more receptive when these
clients were familiar with the devices used. There were
concerns that clients who felt that the use of these de-
vices during care was too time consuming, and would re-
spond negatively to its use.

Bacchus 2016; Garg
2016; Ginsburg 2016;
Ilozumba 2018; Jones
2012; Khan 2015;
Messinger 2017;
Mitchell 2012; Schoen
2017; Shao 2015;
Valaitis 2005; van der
Wal 2016; Vedanthan
2015; Westergaard
2017

Cochrane Database of Systematic Reviews

Moderate confi-
dence

Due to no/very minor
concerns regarding co-
herence, relevance and
adequacy, but moder-
ate concerns regarding
methodological limita-
tions

24. Some interventions required clients to have phones
as well as health workers. Health workers described this
as challenging for multiple reasons, including clients not
having phones, changing their phone numbers regularly,
not knowing how to use a phone, being a target of crime
because of possession of the phone, and women being
prohibited from accessing phones. Health workers sug-
gested competitive pricing to increase clients' access to
phones, and to issue clients with phones.

Chang 2011; Hirsch-
Moverman 2017; Huq
2014; Murray 2015;
Tewari 2017; van der
Wal 2016; Wolff-Pig-
gott 2018

Moderate confi-
dence

Due to no/very mi-

nor concerns regard-
ing coherence, minor
concerns regarding
methodological limi-
tations and adequacy,
and moderate concerns
regarding relevance

25. Health workers were ambivalent about interventions
that required clients to use the health workers' mobile
devices during consultations. Their optimism was tem-
pered by concern that there was a loss of meaningful en-
gagement with clients.

Bacchus 2016; Coet-
zee 2017

Low confidence

Due to serious concerns
regarding adequacy,
moderate concerns re-
garding relevance, and
no/very minor concerns
regarding methodolog-
ical limitations and co-
herence

26. Health workers reported that their access to mobile
devices was beneficial to clients and communities who
were too poor to own mobile phones.

Chang 2011; van der
Wal 2016

Very low confi-
dence

Due to serious concerns
regarding relevance
and adequacy, moder-
ate concerns regarding
methodological limita-
tions, and no/very mi-
nor concerns regarding
coherence

27. Health workers felt that health promotion and ed-
ucational messaging directed at clients using mobile
health interventions, impacted positively on clients'
health behaviours, but cautioned against repetitive
showing of health promotion videos. In one instance, is-
suing clients with mobile phones led to increased use of
healthcare services.

Bacchus 2016; Barn-
abee 2014; Chang
2011; Coetzee 2017;
Ginsburg 2016; Huq
2014; llozumba 2018;
Jones 2012; Lodhia
2016; Madon 2014;
Murray 2011; Praveen
2014; van der Wal 2016

Moderate confi-
dence

Due to no/very minor
concerns regarding
methodological limita-
tions, coherence, and
relevance, but moder-
ate concerns regarding
adequacy

Health workers' use and perceptions of mHealth could be influenced by factors tied to costs, the health worker, the technolo-
gy, the health system and society, poor network access, and poor access to electricity

28. Some health workers accepted bearing the costs of
mHealth interventions themselves, but were dissatisfied
when phone credit to use the phones was not delivered
on time. Health workers felt that clients appreciated it
when health workers called them, as it saved them costs.

Hampshire 2016; Khan
2015; Messinger 2017;
Quinn 2013; van der
Wal 2016; Watkins

High confidence

Due to no/very minor
concerns regarding
coherence, relevance
and adequacy, and mi-
nor concerns regarding
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2018; Wolff-Piggott
2018

methodological limita-
tions

29. Health workers' digital literacy impacted on their ex-
perience and perceptions of the use of mobile devices in
health service delivery: being digitally literate resulted in
positive experiences and perceptions, whilst low digital
literacy caused concerns about job security and embar-
rassment when making mistakes in front of clients. For
some workers, prior exposure to mobile devices did not
affect their perceptions and use of mobile health. Some
turned their lack of digital literacy into building a rela-
tionship with clients by asking clients to show them how
to use the devices. Not using the devices often enough,
resulted in loss in digital literacy.

Moderate confi-
dence

Bacchus 2016; Cher-
rington 2015; Co-
etzee 2017; Gins-
burg 2016; Hao 2015;
Hirsch-Moverman
2017; llozumba 2018;
Kolltveit 2017; Madon
2014; Mitchell 2012;
Murray 2011; Mwend-
wa 2016; Nguyen 2015;
Praveen 2014; Quinn
2013; Shao 2015; Sur-
ka 2014; Valaitis 2005;
van der Wal 2016;
Watkins 2018

Due to no/very minor
concerns regarding co-
herence, relevance, and
adequacy, but moder-
ate concerns regarding
methodological limita-
tions

30. Health workers expressed a need for training and fa-
miliarity with mobile devices to overcome their initial
anxiety in using the devices. Peer training from techno-
logically proficient colleagues was experienced as valu-
able. In several cases, health workers wanted refresh-
er training and pointed to the importance of training re-
placement staff. Not having mentors who used mobile
devices, impacted negatively on lower-level workers'
ability to learn how to use these devices.

Coetzee 2017; Gins-
burg 2016; llozum-
ba 2018; Kolltveit
2017; Lodhia 2016;
Madon 2014; Mur-
ray 2011; Mwendwa
2016; Nguyen 2015;
Praveen 2014; Roth-
stein 2016; Tewari
2017; Toda 2017; van
der Wal 2016; Vedan-
than 2015

High confidence

Due to no/very minor
concerns regarding co-
herence, relevance,
and adequacy, and mi-
nor concerns regarding
methodological limita-
tions

31. All categories of health workers required technical
support to solve user problems. At times, face-to-face
support was provided, but technical support from profi-
cient colleagues was useful too. Having technical prob-
lems solved through real-time improvements worked
well for some health workers, while others suggested a
help function be added to the devices.

Cherrington 2015;
Garg 2016; Hao 2015;
Illozumba 2018;
Kolltveit 2017; Lod-
hia 2016; Madon 2014;
Murray 2011; Mwend-
wa 2016; Rothstein
2016; Toda 2017; van
der Wal 2016

High confidence

Due to no/very minor
concerns regarding co-
herence, relevance,
and adequacy, and mi-
nor concerns regarding
methodological limita-
tions

32. Health workers highlighted that mobile technology
applications should be user-friendly, easy to learn, and
improve the quality of their care. When the applications
were not easy to use, health workers became frustrated
and reluctant users of mobile devices.

Ginsburg 2016; Khan
2015; Kolltveit 2017;
Lodhia 2016; Mwend-
wa 2016; Praveen
2014; Ramirez 2017;
Rothstein 2016;
Schoen 2017; Toda
2017; van der Wal 2016

High confidence

Due to no/very minor
concerns regarding co-
herence, relevance,
and adequacy, and mi-
nor concerns regarding
methodological limita-
tions

33. Health workers held mixed views on choosing be-

Schoen 2017; Shao Very low confi-

Due to serious concerns

tween tablets and smartphones. Some felt that the type 2015 dence regarding relevance

of content on the device was more important than the and adequacy, minor
device itself. However, other health workers preferred concerns regarding
tablets over smartphones, mainly because the bigger methodological limita-
size of the screen was perceived as easier for client en- tions, and no/very mi-
gagement. nor concerns regarding

coherence
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34. Some health workers felt that sustainable, at scale
mHealth programmes required approval and steward-
ship from political leaders, such as ministries of health.
Leadership interest in mHealth interventions was de-
scribed as motivating to health workers. Health work-
ers suggested that such leaders should be engaged ear-
ly and continuously throughout the programme, and be
provided with evidence of effectiveness, so as to secure
their support. The lack of high-level stewardship impact-
ed negatively on the mHealth programme.

Ginsburg 2016;
Kolltveit 2017; Lodhia
2016

Cochrane Database of Systematic Reviews

Low confidence

Due to serious con-
cerns regarding ade-
quacy, and no/very mi-
nor concerns regarding
methodological limita-
tions, coherence and
relevance

35. Health worker accounts pointed to the strong influ-
ence of the health systems and social context in which
the intervention was embedded. Contextual and sys-
tems issues, such as difference in language use between
clients and health workers, gender discrimination, dis-
comfort with professional hierarchies, poverty, resource
constraints, staff attrition, and more, all of which were
external to the technology and the physical device, influ-
enced how health workers experienced mHealth and the
use of mobile devices for service delivery, in their differ-
ent contexts.

Chang 2011; Huq 2014;
Khan 2015; Kolltveit
2017; Lodhia 2016;
Praveen 2014; Roth-
stein 2016; Shao 2015;
Tewari 2017; Toda
2017; van der Wal
2016; Wolff-Piggott
2018

Moderate confi-
dence

Due to no/very minor
concerns regarding
methodological limita-
tions and relevance, but
moderate concerns re-
garding coherence and
adequacy

36. It was important for health workers that mobile
health interventions be integrated with other existing
electronic health information systems. This interoper-
ability made it more likely that mobile devices would be
integrated into standard care practices, while the ab-
sence of integration frustrated health workers.

Garg 2016; Ginsburg
2016; Lodhia 2016;
Rothstein 2016

Moderate confi-
dence

Due to no/very minor
concerns regarding
methodological limita-
tions and coherence,
but moderate concerns
regarding relevance
and adequacy

37. Health workers offered programmatic and imple-
mentation recommendations to improve mobile health
interventions. The most cited of these was that the in-
terventions be expanded to other settings and services,
beyond what they were using it for as described in the
studies. Other recommendations included raising com-
munity awareness about mHealth programmes, being
involved in developing programmes, and appointing a
'mobile health champion'. Workers also suggested that
those collecting surveillance data, must be informed of
how the data are used.

Bacchus 2016; Barn-
abee 2014; Ginsburg
2016; Hao 2015; Khan
2015; Kolltveit 2017;
Lodhia 2016; Madon
2014; Medhanyie 2015;
Mitchell 2012; Mur-

ray 2015; Mwendwa
2016; Rothstein 2016;
Schoen 2017; Toda
2017; van der Wal 2016

High confidence

Due to no/very minor
concerns regarding, co-
herence, relevance, and
adequacy, and moder-
ate concerns regarding
methodological limita-
tions

38. Health workers had several technical recommenda-
tions to improve mobile health devices, for instance so-
lar panels to counter poor electricity access and using
photos to track clients' recovery from illness. Other rec-
ommendations included using sturdier devices, bigger
screens, and having common applications, such as work
scheduling on the devices.

Coetzee 2017; Hen-
ry 2016; Lodhia 2016;
Praveen 2014; Quinn
2013; Schoen 2017

Moderate confi-
dence

Due to no/very minor
concerns regarding co-
herence, minor con-
cerns regarding ade-
quacy, and method-
ological limitations, and
moderate concerns re-
garding relevance

39. The main challenges health workers experienced in
using mobile devices, were poor network connectivity,
access to electricity, and the costs to recharge devices.
Solutions offered, included using solar panels, using the
powered-up phone of a colleague, or reverting back to
the paper-based system. Sometimes poor connectivity
resulted in client dissatisfaction because it created de-
lays in receiving health care. Health workers' commit-

Chang 2011; Ginsburg
2016; Hampshire 2016;
Ilozumba 2018; Khan
2015; Lodhia 2016;
Madon 2014; Mwend-
wa 2016; Nguyen 2015;
Praveen 2014; Quinn
2013; Schoen 2017;
Toda 2017; van der

High confidence

Due to no/very minor
concerns regarding co-
herence, relevance,
and adequacy, and mi-
nor concerns regarding
methodological limita-
tions
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ment to their clients motivated them to cope with these
and other challenges.

Wal 2016; Watkins
2018

40. Health workers expressed dissatisfaction with mo-
bile devices when technology changes were too rapid,
showed a dislike for typing, and were concerned that
mHealth impersonalised their interaction with clients.
Since these dissatisfactions were only infrequently
raised within the data set, it is unclear if these percep-
tions reflect wider experience.

Bacchus 2016; Hao Low confidence
2015; Schoen 2017,

Valaitis 2005

Due to serious concerns
regarding adequacy,
moderate concerns re-
garding relevance, mi-
nor concerns regarding
methodological con-
cerns, and no/very mi-
nor concerns regarding
coherence

41. Health workers discussed challenges, beyond net-
work and electricity issues, that sometimes were just an
annoyance or a concern, but at other times also imped-
ed their mHealth activities, and their ability to provide a
service assisted by the use of mobile devices. These in-
cluded damaged devices, loss and theft of devices, hav-
ing to carry two devices, not being able to readily buy
phone credit when needed, not being able to send long
messages because of character limitations, and the limi-
tations of the language capabilities of their devices.

Moderate confi-
dence

Chang 2011, Cher-
rington 2015; Coetzee
2017; Hampshire 2016;
Hao 2015; llozumba
2018; Lodhia 2016;
Medhanyie 2015; Mur-
ray 2015; Mwendwa
2016; Praveen 2014,
Quinn 2013; Roth-
stein 2016; Toda 2017;
Valaitis 2005; van der
Wal 2016

Due to no/very minor
concerns regarding co-
herence and relevance,
minor concerns regard-
ing methodological lim-
itations, and moderate
concerns regarding ad-
equacy

42. Health workers complained when the tasks asked of

Orchard 2014; Praveen  Very low confi-

Due to serious concerns

them in mHealth interventions were felt to be beyond 2014 dence regarding relevance

their clinical capacity, and when support from high- and adequacy, moder-

er-level workers was absent. ate concerns regarding
methodological limita-
tions, and no/very mi-
nor concerns regarding
coherence
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BACKGROUND

Mobile health (mHealth) refers to medical and public healthcare
practices supported by mobile devices, such as mobile and
smartphones, client-monitoring devices, personal digital assistants
(PDAs), and tablets (WHO 2011). It also refers to these devices'
capabilities to create, store, retrieve, and transmit information
between users (Akter 2010). mHealth relies mainly on the
mobile phone's utility of voice, short message services (SMS)
and multimedia message services (MMS), but also includes
more complex applications, such as global positioning systems,
Bluetooth technology, and third and fourth generation mobile
telecommunications (3G and 4G systems) (WHO 2011).

These devices leverage the reach and speed of mobile networks
and mobile computing power to improve the reach of healthcare
delivery (Leon 2012; West 2014), including the capturing,
processing, and exchange of information (Gagnon 2009), holding
the potential to transform aspects of health service delivery
and health systems management (Qiang 2011; Tomlinson 2013).
In pursuit of universal health coverage, mobile health has the
potential to extend the scope, accessibility and quality of health
services, to increase the accountability mechanisms, to expand
the population base accessing health services, and to increase
capacity of the healthcare workforce (Agarwal 2016; Labrique
2013a; Labrique 2013b; Mehl 2014).

The growing interest in mHealth as a research topic is reflected
in the 25 effectiveness reviews published in the Cochrane Library
(Appendix 1). Two overviews of reviews have also identified 29
systematic reviews (Marcolino 2018; Mbuagbaw 2015), of which 17
were non-Cochrane Reviews. These Cochrane and non-Cochrane
reviews cover mobile health technologies thatvaryin their type and
purpose, from the use of email for clinical communication between
healthcare professionals (Pappas 2012), to the use of mobile
phones for healthcare appointment reminders (Gurol-Urganci
2013). The evidence on the effectiveness of mHealth cited in these
reviews also varies. The overview of reviews from Marcolino 2018
shows mixed results and a lack of long-term studies, although some
evidence suggests an effect on some health outcomes. The growing
importance and interest in mHealth is also reflected in the launch
of two new journals, one of which is within the Lancet group of
journals, namely The Lancet Digital Health (www.thelancet.com/
journals), and mHealth (mhealth.amegroups.com).

Description of the topic

This review synthesises evidence of how health workers perceive
and experience their use of mHealth devices to provide and support
primary healthcare services, defined in this review as either the
first contact point of health care (Awofeso 2004), any rehabilitative,
therapeutic, preventive and promotive health care (Global Health
Watch 2011), being delivered at an individual or community level,
or both (Muldoon 2006); or bringing healthcare services to where
people work and live, which in particular applies to low-income
settings (Muldoon 2006).

These devices refer to mobile devices, such as mobile and
smartphones, client-monitoring devices, PDAs, and digital tablets,
and particularly refers to these devices' capabilities to create, store,
retrieve, and transmit information between users (Blaya 2010;
Braun 2013; Catalani 2013; Hall 2014). Examples of how mHealth
supports primary healthcare services, include: (i) clinical decision

support during client consultation (Ginsburg 2016; llozumba 2018);
(ii) information management to organise or deliver services, or
both (Lodhia 2016; Ramirez 2017); (iii) health promotion messages
to health workers and clients alike (Cherrington 2015); and (iv)
communication between health workers, as well as between health
workers and clients (Barnabee 2014; Chang 2011; Hampshire 2016).
We use the terms 'mHealth' and 'mobile health' interchangeably in
this review.

Why is it important to do this review?

The release in April 2019, of the World Health Organization (WHO)
guideline on digital interventions for health system strengthening
(WHO 2019), attests to recognition at the highest level of global
health, that mHealth is now a significant component in the delivery
and support of healthcare policy, guideline and decision-making
processes. Processes, such as the development of this guideline,
should be supported by “... social scientific studies explicating
processes of technology adoption ...” (Chib 2015). Identifying,
appraising and synthesising the qualitative evidence of health
workers' perceptions and experiences of mHealth programmes,
complement the reviews of mHealth effectiveness and help
improve our understanding of the barriers to, and facilitators of, its
successfulimplementation (Chang 2013; Grimsbg 2012; Medhanyie
2015), as well as helping us to understand the outcomes,
implementation, and feasibility of these programmes. This is
particularly important as decision makers move from assessing
the options to implementing the intervention, and thus need to
consider more than whether an intervention works or not, but
also the extent to which it may be acceptable in different contexts
(Langlois 2018). This review is one of two qualitative evidence
syntheses, that have been used alongside a suite of reviews of
effectiveness, to inform the recently published WHO guidelines
(WHO 2019); the other Cochrane Review focuses on clients'
and peoples' perceptions and experiences of targeted digital
communication, accessible via mobile devices for reproductive,
maternal, newborn, child and adolescent health (Ames 2019).

How this review might inform or supplement what is
already known in this area

The Cochrane and non-Cochrane effectiveness reviews (Agarwal
2018a; Agarwal 2018b; Agarwal 2018c; Braun 2013; Gongalves-
Bradley 2018a; Gongalves-Bradley 2018b; Vasudevan 2018; Vervloet
2012), showed mixed orinconclusive results. In order to understand
this heterogeneity, we need to go beyond the numbers and
explore the context in which the interventions are delivered, and
the experiences of the people involved in the delivery (Langlois
2018). This may lead to a better understanding of possible
reasons why mHealth interventions have worked differently in
different contexts. It is therefore, important to supplement the
evidence of effectiveness by exploring the barriers and facilitators
to the successful implementation of mHealth interventions,
through qualitative studies that take contextualised experience
into account (Glenton 2013). This would support the call by
some of the effectiveness reviews that "... clients’ and healthcare
providers' evaluation and perceptions of the safety of the
interventions, potential harms, and adverse effects ... should
be assessed" (Gurol-Urganci 2013), and "... barriers to trial
development and implementation should also be tackled [in future
studies]" (Atherton 2012). This qualitative evidence synthesis
intends to be both complementary to the effectiveness reviews, as
well as providing robust evidence in its own right.
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OBJECTIVES

To synthesise qualitative research evidence on health workers'
perceptions and experiences of using mHealth technologies to
deliver primary healthcare services, and to develop hypotheses
about why some technologies are more effective than others.

METHODS

Criteria for considering studies for this review
Types of studies

We included primary studies that used qualitative methods for
data collection (e.g. interviews, focus group discussions, document
analysis, and observations), and qualitative methods for data
analysis (for instance, thematic analysis, and grounded theory).
We excluded primary studies that collected data using qualitative
methods but did not perform a qualitative analysis (e.g. open-
ended survey questions where the responses were analysed using
descriptive statistics). We included mixed-methods studies when
it was possible to extract data that resulted from the qualitative
methods. We included studies regardless of whether they had or
had not been carried out alongside studies of effectiveness of
mHealth.

Topic of interest
Study participants

We included studies that focus on the perceptions and experiences
of the following.

1. All categories of health workers (i.e. professionals,
paraprofessionals and lay health workers) who were involved
in providing primary healthcare services to clients. We defined
a paraprofessional health worker as someone with some form
of secondary education and subsequent informal and/or formal
training, lasting a few months to more than a year (Olaniran
2017). We defined a lay health worker as any health worker who
performs functions related to healthcare delivery, is trained in
some way to provide these functions, but has received no formal
professional or paraprofessional certificate or tertiary education
degree (Lewin 2005). Where appropriate, we distinguished
between different categories of health workers, for example,
health professionals and lay health workers.

2. Any other individuals or groups involved in delivering and
managing mHealth programmes which aimed to provide or
support primary healthcare services to clients. These individuals
or groups included administrative staff, information technology
staff, managerial and supervisory staff, they may have been
based in a primary healthcare facility or in the community, but
could also have been employed at a district or national level.
The criterion was that they were to be involved in supporting
the delivery of primary healthcare services or the mHealth
programmes or both, irrespective of their placement.

Given the review's focus, i.e. health workers' use of mHealth to
deliver primary healthcare services, we excluded the perceptions
and experience of clients in this review. We also excluded
participants identified as technical staff who developed and
maintained the mHealth architecture used, for example, those
involved in writing the software programmes or who provided
technical support to the end users.

Settings

We included studies of mHealth programmes that were part of
primary healthcare services delivery. For the purposes of this
review, we defined 'primary healthcare services' as one or any
combination of the following.

1. The first contact point of health care (Muldoon 2006).

2. Allrehabilitative, therapeutic, preventive, and promotive health
care (Global Health Watch 2011).

3. Being delivered at an individual or community level, or both
(Muldoon 2006).

4. Bringing healthcare services to where people work and live,
which in particular applies to low-income settings (Muldoon
2006).

These services could be implemented in public or private primary
healthcare facilities, in the community and workplace, or the
homes of clients. We included studies conducted in any country.

While our review focuses on primary healthcare services as a micro-
level health system, we understand and acknowledge that these
services are embedded within broader, meso-level, i.e. district
health systems, which deliver health care at secondary and tertiary
levels (Gilson 2012; Langlois 2018). These district-level systems
are in turn, shaped by the socioeconomic, political, and health
system contexts at a macro level, i.e. national and global levels
(Langlois 2018). It is therefore, to be anticipated that the barriers
and facilitators to the successful implementation of mHealth
programmes will be found across the three tiers, ranging from
micro-levelissues, such as protecting the confidentiality of primary
healthcare clientinformation (Labrique 2013), to meso- and macro-
level issues, such as reliable network coverage (Aranda-Jan 2014),
and the integration of mHealth platforms into higher-level existing
electronic health systems (Aranda-Jan 2014), and that this will be
reflected in the experience of participants.

mHealth interventions

This review focused on health workers' perceptions and
experiences of their use of mHealth devices to provide and support
primary healthcare services.

In this review, mHealth devices were defined as mobile devices
that are used to create, store, retrieve, and transmit data in real
time between users (see Appendix 2 for more technical definitions
related to these devices).

We included interventions in which health workers used
mobile devices to provide and support any type of primary
healthcare service, which revolved around uni- and bi-directional
communication between health workers and clients, between
health workers themselves, and between health workers and
programme staff, other than health workers. In some instances,
there was no direct interpersonal communication per se, but only
health workers interacting with digital information available on the
devices. Examples of these communications and interactions with
data, included client registration and tracking, disease surveillance,
various forms of decision support during consultations, for instance
algorithms loaded on the devices, automated messaging to health
workers, and stock notifications. We accessed the World Health
Organization (WHO) taxonomy for digital health interventions
(WHO 2018), and added their classification to our description of
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the technologies used in the included studies (Characteristics of
included studies). According to this classification, digital health
interventions are categorised according to targeted primary users,
identified as: clients, health workers, health system or resource
managers, and interventions for data services.

Search methods for the identification of studies
Electronic searches

In our search for synthesised evidence, we searched PDQ-
Evidence (www.pdg-evidence.org) and the Cochrane Library
(www.cochranelibrary.com) for related reviews on 21 February
2018. We scanned any identified reviews to assess if any of the
studies included or cited in the reviews could potentially also be
included in our review.

We searched the following databases for primary studies without
any language, date, or geographic restrictions.

1. MEDLINE Epub Ahead of Print, In-Process & Other Non-Indexed
Citations, MEDLINE Daily and MEDLINE 1946 to present, Ovid
(searched 12 January 2018)

2. Embase 1974 to 11 January 2018, Ovid (searched 12 January
2018)

3. CINAHL 1981 to present, EbscoHost (searched 11 January 2018)

4. Science Citation Index and Social Sciences Citation Index 1987 to
present, and Emerging Sources Citation Index 2015 to present,
ISI Web of Science (searched 12 January 2018) (topic search)

5. Global Health 1973 to 2015 Week 48, Ovid (searched 8 December
2015)

We did not search Global Health in 2018 as we had no access to this
database.

Searching other resources

We screened the reference lists of all the included studies and key
references (i.e. relevant systematic reviews).

Grey literature

We conducted a grey literature search in the following sources to
identify studies not indexed in the databases listed above.

1. Eldis: www.eldis.org (searched 21 February 2018)

2. Google Scholar: scholar.google.co.za (searched 21 February
2018)

3. mHealth Database: www.africanstrategies4health.org/mhealth
(searched 05 March 2018)

4. mHealth Evidence: www.mhealthevidence.org (searched 21
February 2018)

5. mHealth Knowledge: mhealthknowledge.org (searched 05
March 2018)

6. mPowering: partnerships.usaid.gov/partnership/mpowering-
frontline-health-workers (searched 05 March 2018)

7. OpenGrey: www.opengrey.eu (searched 16 February 2018)

8. The Grey Literature Report: www.greylit.org (searched 21
February 2018)

The search strategies for the main databases can be found in
Appendix 3.

Were-ran the search strategies in February 2020. We screened these
records and potentially relevant studies are awaiting classification;
we will assess these studies at the next update.

Selection of studies

We collated all titles and abstracts identified through the search
strategy into one reference management database Covidence.
After removing duplicate records, each record was independently
assessed by the first review author and any one of the other review
authors, for its potential inclusion eligibility. We excluded records
that were not relevant to the topic of this review. Thereafter, we
retrieved the full text of all of the abstracts and titles that have been
assessed as potentially eligible. Using the same process as for the
abstracts, each full text was independently assessed by the first
review author and any one of the other review authors, based on
the review's inclusion criteria. To minimise bias, a review author
was not permitted to assess a full text to which (s)he was an author.
Given the high number of full texts we had to assess, we recruited
an additional researcher and trained her to assist us with these
assessments. We resolved disagreements between review authors
through email correspondence and face-to-face discussions. When
the two review authors could not reach consensus, we reverted to
a team decision through email correspondence. In one instance,
these email discussions resulted in a refinement of our inclusion
criteria: though we included mobile health communication in our
protocol, we did not specify the equipment used for emailing,
and during a team discussion we agreed to exclude papers in
which email was sent from stationery devices, such as a laptop
used by a general practitioner in his/her consultation room. We
contacted several study authors for more study information, when
the information in the full text was insufficient to determine
inclusion or exclusion of the study.

Translation of languages other than English

Abstracts of three studies required translation. Two of these
were in Spanish and one in French. We translated the abstracts
of these studies, using open source software (Google Translate:
translate.google.com), and excluded the studies based on the
translated version of the abstracts. No full-text studies required
translation.

Sampling from the included studies

We identified 23 studies from our 2015 search. We included all
23 studies in our analysis. In 2018, we repeated our search, and
identified an additional 30 studies. While small sample sizes can
lead us to have less confidence in a finding, large sample sizes
can also threaten our ability to carry out a thorough qualitative
analysis (Glenton 2018; Sandelowski 1995). We therefore decided
to select a sample of these 30 studies. Several of the studies we
had identified in our 2015 search had a number of methodological
limitations. This had led us to downgrade our certainty in several
of the findings we had developed during our first analysis. We
therefore decided to sample studies from the 2018 search based on
our assessment of their methodological limitations. While we had
included all studies identified from our 2015 search regardless of
their methodological limitations, we only included studies from the
2018 search that we assessed as having no to moderate concerns
regarding their methodological limitations. This led us to sample
20 of the 30 studies from the 2018 search (see Table 1 for the
exclusion reasons of the 10 studies we appraised as having serious
methodological limitations). In the main, studies that were not
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sampled because of serious methodological limitations had poor
descriptions of participant selection, data collection and analysis
methods; thin data; and little information on author reflexivity.

Data extraction, analysis and synthesis

It should be noted that our data coding, extraction, synthesis, and
writing of findings, were conducted in two stages. We had already
completed these steps for the 23 included studies from the first
search (done in 2015), by the time we began the same process for
the 20 included studies from the second search (done in 2018). The
details of both stages are presented below.

For both the 2015 and 2018 search studies, we extracted study
information, such as country, the health worker category, the
healthcare issue addressed, and the specific mobile health
technology used, into an Excel spreadsheet. This served as a tool to
refer to the study details during the data extraction and coding.

The data coding, extraction and synthesis process was an iterative
process, aligned with the thematic synthesis process outlined by
Thomas 2008. For the 23 included studies from the first search,
two review authors (WO, KD) independently read each study as
a whole, including the background, methods, results, discussion,
and conclusions sections, to get a sense of their meaning and their
contribution to answering the review question. Each review author
thereafter conducted a line-by-line coding of the data of the first
study. They then met and agreed on the codes and supporting data.
They used this code list to code the second paper, thus beginning
the process of translating the data from one study into the next.
New codes that emerged from the second, and subsequent studies,
were added to the list, and we returned to the already coded
studies, to determine if these codes applied to that data also. As the
code list was amended, the authors began the process of organising
the codes into broad themes, which in some cases had subthemes
attached to it. Using the thematically coded data, the same two
review authors jointly wrote up discreet findings. Since many of
the extracts did not neatly fit within any theme, we continued
the iterative process of trying to make sense of the extracts, by
regrouping them with other extracts from which similar underlying
issues had emerged, and eventually synthesised all the extracted
datainto findings.

The same two review authors (WO and KD) that led the analysis
for the first 23 studies, did so for the 20 new studies from the 2018
search. By the time we started coding these 20 new studies, we
already had an existing list of themes and subthemes to use as
a deductive coding framework. However, we were cognisant that
the new set of studies might yield data not yet captured in our
framework. We therefore approached the analysis both deductively
and inductively, reading the data to determine if and where it fit
within the existing framework, and for what new insights it yielded.
Data extracts were therefore grouped by WO and KD, both into
existing categories, as well as into new categories that emerged
from the data. Upon completing this for all the new studies, one
review author (WO) amended the texts of the existing findings to
reflect the additional data. The rest of the author team verified that
all the supporting data were reflected in the amended and new
findings. Upon completing this for all the new studies, one review
author (WO) amended the texts of the existing findings to reflect the
additional data. We also constantly evaluated each extract against
our inclusion criteria and review objectives, deciding up until the
very end, whether or not it was an appropriate fit. The findings thus

represent the final translation of the coded data across all of the 43
included sample studies.

The aim of the data synthesis was to develop a set of findings
we believe represent a trustworthy, coherent, and detailed
understanding of the perceptions and experiences of those who
deliver and support primary healthcare services through using
mobile devices. As detailed above, we synthesised the coded data
into a set of 42 discreet findings. Thereafter, the one review author
(WO) involved in drafting the findings, thematically analysed these
findings and grouped them into four overarching themes. These
themes provide a coherent overview of our findings.

Assessing the methodological limitations of included studies

At a minimum, all included studies had to have used qualitative
data collection and analysis methods. Prior to the data coding,
extraction, synthesising, and writing the findings from both
searches, two review authors (WO, KD) independently assessed
the methodological limitations of the included studies using an
adapted Critical Appraisals Skills Programme (CASP) tool (Atkins
2008). We assessed each study on the following nine criteria.

Adequately described setting and context

A well described sampling strategy that is appropriate

A well described data collection strategy that is appropriate

An adequately described data analysis method that is
appropriate

Sufficient evidence to support the claims made/findings
Adequate evidence of researcher reflexivity

Demonstrated sensitivity to ethical concerns

Adequately described study limitations

Any other concerns raised by the review authors

H W

N U

Based on their assessment, the two review authors (WO,
KD) independently graded each study as having no, or very
minor, minor, moderate, or serious methodological limitations.
Thereafter, they met and reached consensus on their respective
assessments.

Assessing our confidence in the synthesis findings

Three review authors (WO, JAW, KD) used the GRADE-CERQual
(Confidence in the Evidence from Reviews of Qualitative research)
approach to summarise our confidence in each finding (Lewin
2018).

GRADE-CERQual assesses confidence in the evidence, based on the
following four key components.

1. Methodological limitations of included studies: the extent to
which there are concerns about the design or conduct of the
primary studies that contributed evidence to an individual
review finding.

2. Coherence of thereview finding: an assessment of how clear and
cogent thefitis between the data from the primary studiesand a
review finding that synthesises those data. By cogent, we mean
well supported or compelling.

3. Adequacy of the data contributing to a review finding: an overall
determination of the degree of richness and quantity of data
supporting a review finding.
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4. Relevance of the included studies to the review question:
the extent to which the body of evidence from the primary
studies supporting a review finding is applicable to the context
(perspective or population, phenomenon of interest, setting)
specified in the review question.

After assessing each of the four components, we made a judgement
about the overall confidence in the evidence supporting the review
finding. We judged confidence as high, moderate, low, or very low. A
sample (40%) of the final assessment was peer reviewed by a fourth
review author (NL), and we adjusted some of the assessments after
reaching consensus with the fourth review author. We started with
high confidence in all findings, and then downgraded any findings
where we had important concerns regarding any of the GRADE-
CERQual components.

Summary of qualitative findings table and evidence profiles

We presented summaries of the findings and our assessments
of our confidence in these findings in Summary of findings for
the main comparison. We presented detailed descriptions of our
confidence assessment in Appendix 4.

Linking the review findings to Cochrane intervention Reviews

We sought to understand how our findings were related to, and
could help to inform, the findings of six of the Cochrane Reviews
of effectiveness that were used to inform the WHO guideline on
digital interventions for health system strengthening (WHO 2019).
These reviews assessed the effectiveness of the following mHealth
interventions.

1. Birth and death notification via mobile devices (Vasudevan
2018)

2. Stock notification and commodity management via mobile
devices (Agarwal 2018a)

3. Client to provider telemedicine (Goncgalves-Bradley 2018a)

4. Tracking of client's health status and services received (Agarwal
2018b)

5. Health provider decision support via mobile devices (Agarwal
2018c¢)

6. Health provider to health provider telemedicine (Gongalves-
Bradley 2018b)

Each of these interventions was also the topic of arecommendation
in the WHO guideline (WHO 2019).

As part of the WHO's guideline process, our qualitative evidence
was used as a source of information about intervention
acceptability and feasibility. The WHO technical team prepared
GRADE evidence-to-decision tables for each recommendation.
Each table included evidence from the relevant Cochrane Review
of effectiveness. In addition, each table included evidence from
this qualitative evidence synthesis regarding the acceptability and
feasibility of each intervention. The WHO's technical team prepared
these tables, with input from the review authors. The technical
team and review authors of this synthesis also collaborated
on a supplementary document presenting evidence about the
acceptability and feasibility of all these interventions. The guideline
panel used these tables and supplementary documents as the basis
for their recommendations.

While our review was not directly linked to the effectiveness
reviews, the findings from our review may be used to shed
light on the outcomes observed in the effectiveness reviews, by
offering insight into contextual factors, including health worker
preferences, that may have influenced outcomes, either positively
or negatively. Furthermore, the findings from our review may be
used to develop hypothesis for subsequent consideration and
assessment in future effectiveness reviews, seeking to understand
why some mHealth technologies are more effective than others.

Review author reflexivity

The review author team represents diverse professional
backgrounds, with a range of research experiences and expertise
that could have influenced their input in conducting this review.
All of them are experienced qualitative researchers. Except for one
review author (KD), everybody has had previous experience in
conducting primary mHealth research in the context of primary
healthcare services in low-income settings in South Africa, and
have published on this (Coetzee 2017; Leon 2012; Neupane 2014;
Watkins 2018). FG has also experience in conducting telemedicine
research in high-income contexts (Griffiths 2017). Our experiences
in conducting effectiveness studies and process evaluations of
mobile health programmes, included positive, negative, and mixed
results. This provided us with a good platform for engaging
and understanding the complexities and nuances of qualitative
research of mobile health interventions.

The review authors reflected on the influence our perspectives
might have on the conduct of the review, and in some cases tried to
moderate this influence, in a number of ways. During the screening
of abstracts/titles and full texts, the team constantly referred to
each other to resolve conflicts, and in many instances a team
decision was called upon. As is standard practice within qualitative
research, the two review authors (KD, WO) who did the data coding,
extraction, and synthesising, and wrote the findings, constantly
discussed with each other how their own background and position,
may have affected their analysis and writing of the findings.

WO realised that at times his research experiences resonated
strongly with some of the included studies, and was aware that this
could lead him to give these data more importance than was due.
Conversely, he was aware that he could be more dismissive towards
data which contradicted his experiences. KD questioned the weight
he attributed to certain data, ensuring that all data were equally
represented in the final set of findings. WO and KD repeatedly
questioned each other's interpretation of the data and how it fitted
with the existing findings. They also called upon other members
of the author team to verify that the findings were reasonable
reflections of the supporting data. JAW, KD, and WO also used
the same process of constant discussion and being aware of their
personal perspectives when appraising their confidence in the
findings. Finally, the contact editor of this review read each finding
and its supporting data closely. She pointed to any mismatch
between the supporting data and a finding, and critically engaged
with our interpretation of the data, which led to a refinement of our
analysis and writing of the findings.
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RESULTS between 2005 and 2018; see Methods section - 'Sampling from
the included studies' for a description of how we sampled these
Results of the search studies. In February 2020, we re-ran the search strategies. We

screened those records and 85 studies that we identified as
potentially relevant are listed under Studies awaiting classification;
we will assess these studies at the next update.

We screened 7225 records. Fifty-three studies met our inclusion
criteria. We purposively sampled 43 of these studies for inclusion in
our analysis (Figure 1). All of the sampled studies were published
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Figure 1. PRISMA flow diagram
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Description of the included studies

In this section, we describe the studies that we sampled for
analysis. For a more detailed description of each included and
sampled study, see Characteristics of included studies. For an
overview of the studies that we included but did not sample, see
Table 1.

Study participants

In 17 (40%) of the sampled studies, the participants included both
lay health workers and a range of professional health workers,
such as nurses, paramedics, doctors, midwives, pharmacists, and
laboratory staff. Non-medical professional participants, found in
four studies, referred to programme managers, administrators,
decision makers, and social workers. A further 10 (23%) and
12 (27%) studies only included lay health workers or health
professionals, respectively. In four (9%) of the studies, the
participants were only described as ‘healthcare providers’.

Settings

Thirty-two (74%) of the sampled studies were from low- or middle-
income countries: Bangladesh (3), Brazil (1), India (4), Ethiopia (1),
Ghana + Malawi (1), Ghana (2), Kenya (6), Lesotho (1), Rwanda
(1), South Africa (4), Swaziland (1), Tanzania (3), Timor-Leste and
Myanmar (1 from each country), and Uganda (2). The remaining
11 studies (26%) were from high-income countries: Australia (1),
Canada (2), Ireland (1), Norway (1), Scotland (1), and USA (5). In 12
(28%) of the studies, the mobile devices were used to provide health
care in clients' homes, and in nine (21%) of the studies, they were
used in clinics. A further nine (21%) studies implemented in clinics
plus another setting. Only two (4%) of the studies took place in a
hospital, one (2%) in a general practice, and one (2%) in a school.
The type of healthcare setting was unclear in the remaining nine
(21%) studies. Most of the studies (14, 32%) were implemented in
a rural setting, 11 (26%) in urban settings, and four (9%) in a rural
and urban setting. Another four (9%) of the studies were conducted
in rural and per-urban communities, and in 10 (23%) of the studies,
the setting was not detailed enough to classify.

Types of mobile devices

Mobile phones, also described in the studies as 'iPhones', or
'smartphones', were used in 31 (72%) of the sampled included
studies, with either personal digital assistants (PDAs) and tablets
in 11 (26%) studies. A combination of mobile phones and tablets
was used in one study. Most of the mobile health interventions, in
total 18 (42%) of the studies, comprised of software loaded onto the
mobile device which guided the consultation process, for example,
a screening algorithm that allowed health workers to diagnose
clients. In the remainder of studies, the intervention comprised
of in-person and/or text message communication, collecting of
surveillance data, and a range of other interventions, such as
health promotion materials in the form of videos on the devices,
accessing the Internet, and in one instance, allowing low-level
workers to send wound care images to higher-level workers for
treatment advice. The healthcare issue addressed through the
mobile health programmes was in the main, maternal, neonatal
and child health, with 17 studies (40%) reporting on this. Other
healthcare issues included communicable and non-communicable
diseases, cardiovascular diseases, and intimate partner violence.

Methodological limitations of the studies

Details of our assessments of the methodological limitations of
the individual sampled studies can be found in Table 2. We
assessed 10 studies as having no or very minor methodological
limitations, 13 as having minor methodological limitations, and
14 and six studies respectively, as having moderate and serious
methodological limitations. Of the 43 studies, 41 were published in
peer-reviewed journals, and two as full Masters theses (Barnabee
2014; van der Wal 2016). Most peer-reviewed journals set a word
limitation, which is not suitable for the comprehensive reporting
of qualitative research. Our concerns regarding the general lack of
rich data and thick description, as well as often poor descriptions
of how participants were sampled and recruited, and of researcher
reflexivity, may be attributable to these word limitations. Many
studies provided poor descriptions of ethical considerations, apart
from mentioning that ethical approval was obtained. All studies
provided at a minimum a brief description of the study context,
who the participants were, the mHealth programme, and to some
extent, the study limitations.

Confidence in the review findings

Out of 42 review findings, we had high confidence in 13 findings,
moderate confidence in 18, low confidence in six, very low
confidence in five (Summary of findings for the main comparison).
Our explanation for each GRADE-CERQual assessment is shown in
the evidence profile in Appendix 4.

Review findings

From the synthesised data, we drafted 42 individual findings
(Summary of findings for the main comparison), which we
organised into four overarching themes. Theme 1 deals with how
mHealth changed how health workers worked with each other,
in particular through connecting lower-level health workers with
higher-level health workers, and peers with each other. Theme
2 describes how mHealth changed how health workers delivered
care, and includes health workers' perceptions and experiences
about issues, such as accessing information from the Internet,
providing care over distance, and using treatment algorithms. In
Theme 3, we present how mHealth led to new forms of engagement
and relationships with clients and communities, mainly because
mHealth allows direct, and often bi-directional communication
between health worker and client. This theme also covers issues
such as elevated health worker status that comes from health
workers using modern technology and needing to protect client
information on their devices. Theme 4 details how health workers'
use and perceptions of mHealth can be influenced by factors tied
to costs, the health worker, the technology, the health system and
society, and how poor network access and poor access to electricity
could make mHealth difficult.

Theme 1: mHealth changed how health workers worked with
each other

Finding 1: Through being connected to other health workers
and across various healthcare services, health workers
appreciated that mobile devices allowed them to better co-
ordinate the delivery of care (moderate confidence in the
evidence)

Mobile devices enabled real-time communication between health
workers (Henry 2016; Huqg 2014; Lodhia 2016; Madon 2014;
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Messinger 2017; Murray 2015; Quinn 2013; Ramirez 2017; Rothstein
2016; Schoen 2017; van der Wal 2016; Watkins 2018), and
across various healthcare services (Khan 2015; Quinn 2013; Toda
2017; Watkins 2018), for example between home-based care and
emergency services (Barnabee 2014; Chang 2011; Hampshire 2016;
Hug 2014; Mwendwa 2016), using the short message service
(SMS) on a mobile phone to send prescriptions on behalf of
clients (Khan 2015), and ordering supplies using a mobile device
(Chang 2011; Hampshire 2016): "When there is shortage of drugs,
we put it on WhatsApp so that colleagues will inform us if
they have excess for us to borrow. Some indicate which drugs
they have run out of so that we will avoid referring patients
there" (Hampshire 2016). Health workers found mobile devices
particularly useful in emergency situations, such as calling an
ambulance to transport a distressed client to a health facility
(Barnabee 2014; Hampshire 2016; Mwendwa 2016), and reporting
disease outbreaks to healthcare facilities (Henry 2016; Toda 2017):
"... while | was attending a patient in [village A], | received a
notification from a patientin [village B]. | cannot leave the patient...|
used Liga Inan [mHealth application on the mobile phone] to
contact the health center in [town C] and they came with an
ambulance and took the patient (P2)." (Barnabee 2014). Improved
co-ordination also resulted from mobile devices, which allowed
easier screening, diagnosing, and prioritising of clients (Lodhia
2016; Rothstein 2016; Schoen 2017; van der Wal 2016; Watkins
2018), provided that its accuracy was established (Lodhia 2016).
Mobile devices also allowed collaborative care when members of
a care team shared clinical data and treatment plans of clients,
(Ramirez 2017; Rothstein 2016; Watkins 2018), which resulted in
tailoring services to clients' needs (Murray 2015).

Finding 2: Lower-level health workers valued being able to
reach higher-level health workers via mobile devices, and
perceived the advice and support they received as improving
their care and as satisfying to clients. When higher-level
professionals responded in anger, it made lower-level health
workers reluctant to call them (moderate confidence in the
evidence)

Apart from facilitating contact between same-level health workers
(Finding 1), lower-level health workers particularly valued being
able to reach higher-level health workers through mobile devices
(Ayiasi 2015; Chang 2011; Cherrington 2015; Hampshire 2016;
Huqg 2014; Khan 2015; Lodhia 2016; Messinger 2017; Mwendwa
2016; Quinn 2013; Toda 2017; van der Wal 2016; Watkins 2018).
They received advice and support from the higher-level health
workers, such as when the latter was asked to intervene with
clients refusing treatment (Ayiasi 2015), or had to advise treatment
(Cherrington 2015; Huqg 2014; van der Wal 2016): "... senior staff
nurse, [higher-level worker] commonly wants to know the detail
of patient's condition and then advises [us lower-level workers]
over phone" (Huq 2014). Lower-level health workers appreciated
theimmediacy of this support and advice (Chang 2011; Cherrington
2015; Madon 2014; Watkins 2018). These workers perceived this
as improving the quality of their care and health outcomes (Ayiasi
2015; Chang 2011), as well as being satisfying to clients (Ayiasi
2015; Cherrington 2015): "They [clients] would feel like, "Oh they
care", because if it was something that | didn't know the answer
to and then, (someone) would get back with them" (Cherrington
2015). The exchange broke the hierarchy between health worker
categories, when previously unreachable professionals could more
easily be reached (Chang 2011; Huq 2014; Khan 2015). In one study,

health workers perceived direct contact as improving relationships
between lower- and higher-level workers (Chang 2011). In contrast,
when higher-level professionals responded in anger, it made lower-
level health workers reluctant to call them (Ayiasi 2015).

Finding 3: When higher-level health workers failed to respond
and support lower-level workers through mobile devices,
lower-level staff had negative perceptions of these devices.
One study emphasised the importance of having health
professionals' buy-in with mobile health to ensure that mobile
devices were optimally used to support lay health workers
(moderate confidence in the evidence)

The data suggests that those participants who expressed an
opinion desired good communication and co-ordination with
their seniors and others in their health systems context. Lack
of anticipated co-ordination, support and responsiveness, in
particular in emergency cases (Mwendwa 2016), through mobile
technology's connectedness with higher-level staff or emergency
services, led to a negative experience of the intervention amongst
lower-level health workers (Cherrington 2015; Hug 2014; Mwendwa
2016;Quinn 2013; Toda 2017): [Lower-level health worker]: "The
technology is good but let the higher levels take it seriously
otherwise there is no need of sending the instant reports. The last
time is [sic] sent a suspected tetanus baby but he died without
anyone coming to see the child at the facility | had referred
to" (Toda 2017). This lack of responsiveness was described as
limiting the effectiveness of the intervention (Mwendwa 2016).
In contrast, direct communication was expressed as having a
positive impact on the facility and in turn on client experience. In
one instance, a lack of managerial interest in mHealth-facilitated
disease surveillance demotivated the lower-level workers from
consistently using mHealth for their work (Toda 2017). In one study
(van der Wal2016), matters were complicated when the supervising
doctor was not given a smartphone, as he could not supervise what
the lower-level health workers were doing with the phones. His
lack of a phone led to his lack of supporting these workers and
encouraging them not to use the intervention application either. In
turn, these lower-level workers wanted him to be given a phone, not
only for his buy-in, but also because they believed that this would
enhance how they worked together.

Finding 4: The use of mobile devices allowed some health
workers to feel connected to their peers within their
own organisations. However, others preferred face-to-face
communication with their peers (moderate confidence in the
evidence)

Some health workers reported positively on being connected with
their peers within their respective organisations through mobile
devices (Barnabee 2014; Hampshire 2016; Watkins 2018), which
some perceived as supportive (Henry 2016; Jennings 2013; Madon
2014). This was particularly the case when they were seeking advice
to deal with clients experiencing complications (Barnabee 2014;
Henry 2016): "In case you are stuck, you don't know what to do
here, you don't know what to do anyway, you just communicate
immediately [with other public health officers] and you will get
the information immediately. So it has really made our work
to be easy" (Henry 2016). However, others preferred face-to-face
connection with their peers (Valaitis 2005; van der Wal 2016): "If
people weren't coming into the office as regularly, then we would
have to meet as a team more often just to do that informal [peer

Health workers’ perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative 20

evidence synthesis (Review)

Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

connection]" ..."I've always come in once a week, because I'm dying
to see everybody" (Valaitis 2005).

Finding 5: Some health workers relayed that mobile devices
improved their reporting to supervisors and encouraged
them to report more truthfully. Others compared mobile
device-facilitated supervision to "big brother watching". Some
supervisors thought that mobile devices allowed them to better
identify staff who needed support (moderate confidence in the
evidence)

Some health workers felt that mobile devices improved reporting
to their supervisors (Barnabee 2014; Medhanyie 2015), their
relationship with their supervisors (van der Wal 2016), and
encouraged truthful reporting (Chang 2011). On the other hand,
there were supervisors who did not think that mobile devices
were a safeguard against false reporting (Jennings 2013). Mobile
health-facilitated supervision left some supervised workers with a
sense of "big brother [is] watching" (Valaitis 2005). Mobile health
resulted in work being more visible to the supervisors (Henry 2016).
In instances where clients complained about health workers who
did not visit them, workers reverted to having clients signing a
paper record for such proof, and suggested electronic signatures
be made available on their devices (Schoen 2017). In the context of
conducting disease surveillance, health workers expressed a need
for face-to-face interactions with those overseeing the surveillance
(Toda 2017). Some supervisors expressed that mobile technology-
facilitated supervision allowed them to be more aware of their
staff's work, in particular when the latter experienced problems.
These supervisors perceived this increased awareness of staff's
performance as positive because they could address the problems
that came to their attention as a consequence (Henry 2016; Madon
2014; Mwendwa 2016): "[WhatsApp] has made me learn a thing or
two, it has made me get to know characters as far as community
health volunteers are concerned ... | can even gauge performance
when it comes to community health volunteers" (Henry 2016).

Finding 6: Health workers had positive experiences with using
instant messaging through WhatsApp. This application was
seen as cheap and suitable for a range of activities, such as
communicating with peers and posting photos as evidence of
work done (very low confidence in the evidence)

Some health workers valued instant messaging through WhatsApp
(Hampshire 2016; Henry 2016; Schoen 2017), because it was
perceived to be a cheaper way to communicate, compared to using
short message services (SMS) (Henry 2016). They used WhatsApp
for a range of activities, including communicating with peers,
notifications when drugs were out of stock, supervision, and
posting photos as evidence of work done (Hampshire 2016, Henry
2016): "It [WhatsApp] has been the best evidence. If | assess a child, |
take a photo, orif | have attended any sick person in the community
and | post on WhatsApp. If we [in Kibera] don't post, they will say
in Makueni we don’t work" (Henry 2016). Some created groups on
WhatsApp to serve different projects and interests (Henry 2016).

Finding 7: Even when health workers received messages that
were automated, rather than sent directly from a manager
or supervisor, this was still experienced and responded to,
as a kind of supervision. Some lower-level health workers
experienced it as supportive to their work, while others felt
guilty for not providing correct care as per these messages (low
confidence in the evidence)

Automated text messages about illness and client management,
and in one study, motivational messages (Jones 2012), sent to
lower-level health workers' mobile phones, were perceived by
some of them as supervision (Jones 2012), and they felt it
improved their care and knowledge (Cherrington 2015; llozumba
2018; Jones 2012; Mwendwa 2016). Workers valued the messages'
conciseness, and saw it as providing up-to-date information and
as being a useful reminder to provide correct treatment (Jones
2012): "It kept me on task...if | forgot, | would turn it on and
it would pop up, "You're late"...it was wonderful" (Cherrington
2015). Some felt motivated by receiving automated treatment
messages, but others felt guilty for not providing correct care
as recommended by these messages (Jones 2012). There were
concerns that the text messages were too repetitive in the
information they carried, and that motivational messages on their
own, without treatment guidance, were less meaningful than those
with treatment guidance (Jones 2012).

Theme 2: mHealth changed how health workers delivered care

Finding 8: The task optimisation enabled through mHealth
interventions was widely valued by health workers (moderate
confidence in the evidence)

Through the use of mobile devices, health workers were able to
expand their current range of tasks, at their own level (Chang 2011;
Ilozumba 2018; Khan 2015), as well as take on tasks previously
assigned to higher-level workers (Barnabee 2014; Kolltveit 2017
Lodhia 2016; Praveen 2014): "In this setting ASHAs [community
health workers] became proficient in not only performing risk
factor measurements, but also in interpretation of the results:
Earlier, | just used to go and measure BP [blood pressure], but
with this tablet, | came to know what was a normal reading and
how the actual reading differs from normal readings" (Praveen
2014), and conducted these tasks independently (Chang 2011).
They experienced this as beneficial in improving their skills
(Barnabee 2014; llozumba 2018; Khan 2015; Praveen 2014), and
perceived it as addressing staff shortages (Lodhia 2016). Some
health professionals reported that clients with mobile devices
first contacted lay health workers before contacting them, which
allowed the professionals to focus on clients more in need of their
support: "The use of mobile phones typically led to more Patient-
PHW [peer health worker, working at lower level than professional
staff] communication and less Patient-Staff." One staff member
noted: "Instead of calling us, they first call the PHW ... If the PHW
can solve it, they don’t bother to call us [higher-level facility staff].
If they cannot solve it, then the PHW calls us" (Chang 2011). The
new tasks that mHealth allowed health workers to perform, were
reported to facilitate improved interaction with clients (Barnabee
2014).

Finding 9: At times, health workers used their mobile devices to
access the Internet for health information, and found it useful
when they were with clients who needed the information. This
interaction also included health workers providing clients with
additional information beyond the healthcare intervention.
But, if the only way that health workers could access online
information, required them to use their own money to purchase
data, then this could be prohibitive to them accessing such
information (low confidence in the evidence)

Some health workers used their mobiles devices to gain access
to the Internet where they accessed health information, clinical
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guidelines, health promotion material, and other information
thought to be needed by clients (Bacchus 2016; Hampshire 2016;
Schoen 2017; Watkins 2018): "Doctors and nurses who used the
Internet for work reported using search engines on their phones
such as Google, to access clinical information on diseases or
prescription drugs. A few nurses reported accessing the digital
versions of government clinical guidelines" (Watkins 2018). They
found the quick access to such information useful, particularly
when they were with clients who needed more information about
a certain condition and its treatment (Hampshire 2016). The cost of
data, when borne personally, sometimes prevented health workers
from searching for information (Watkins 2018). In one study, health
workers used their tablets to give non-health information to clients
who wanted to further their education, and thus needed access to
information to enable reaching this goal: "We don’t have tablets
usually so | used the tablet to do some personality tests of my
clients who wanted to be in school” (Bacchus 2016).

Finding 10: mHealth held the promise of increasing service
efficiency for many health workers, but the experience of
whether this promise was borne out in practice, varied in the
accounts of health workers. It was experienced as efficient
if it improved feedback, speed and workflow, but inefficient
when the technology was slow and time consuming. Some
were concerned that if mHealth was too efficient, making work
faster, that this may justify staff cutbacks (high confidence in the
evidence)

Health workers' experiences of the efficiency of mobile devices
varied across and within studies. In general, efficiency was related
to work being done more quickly, whilst inefficiency was related
to the extra time and work it took when using these devices.
Health worker accounts of speed efficiency related to enhanced
communication and information flow (Ayiasi 2015; Cherrington
2015; Hao 2015; Ramirez 2017; Rothstein 2016; Schoen 2017; Tewari
2017; Valaitis 2005), because of being able to send information
quicker (Chang2011; Madon 2014), and getting immediate or faster
feedback and support from peers (Barnabee 2014; Chang 2011;
Huq 2014; Lodhia 2016; Madon 2014; Schoen 2017), higher-level
health workers (Ayiasi 2015; Medhanyie 2015), and laboratories,
programme managers, and facility staff (Barnabee 2014; Chang
2011; Hug 2014; Madon 2014; Schoen 2017): "Now for me, a PHW
with a phone, | can't be like that PHW [peer health workers]
without a phone. His/herinformation cannot [travel] as fast as mine
who has a phone" (Chang 2011). Speed efficiency also related to
being able to quickly contact clients or vice versa (Cherrington
2015; Coetzee 2017; Hao 2015; Jennings 2013; Messinger 2017),
particularly when this meant not having to travel (Ayiasi 2015;
Barnabee 2014; Cherrington 2015; Hampshire 2016). Mobile health
was also perceived to be more efficient because it improved
workflow (Garg 2016; Praveen 2014; Rothstein 2016; Surka 2014),
provided follow-up reminders to health workers (Jones 2012;
Rothstein 2016; Schoen 2017), and allowed them to provide
immediate feedback to screened clients (Lodhia 2016; Watkins
2018). In one study, health workers were concerned that the
ability to work faster because of mobile health was used by
management to support staff cutbacks (Valaitis 2005). There were
also health workers who experienced mobile health overall, or in
part, as inefficient. This included perceptions of the technology as
slow, time consuming, and increasing workload: "It complicates
and increases our work. One has to stop everything she is
doing and concentrate when sending reports" (Mwendwa 2016).

The perceived increase in workload was in part because it was
experienced as more cumbersome and taking longer to complete
work (van der Wal 2016), compared to standard practise (Ginsburg
2016; Hao 2015; Kolltveit 2017; Mwendwa 2016), and sometimes
because the application was slow (Schoen 2017). Mobile health also
increased workloads when better screening procedures resulted in
detecting more clients who needed treatment (Lodhia 2016).

Finding 11: Health workers frequently reported mobile devices
as overcoming the difficulties of rural and geographically
challenging contexts when it made it possible for them to
provide health care without having to travel. Some reported
that reducing travel time allowed them more time with their
clients (high confidence in the evidence)

Health workers in rural and geographically challenging contexts
appreciated the efficiency of mobile devices in allowing them to
offer a service despite these circumstances, because it saved them
travelling to clients and health facilities (Chang 2011; Hampshire
2016; Henry 2016; Lodhia 2016; Messinger 2017; Mwendwa 2016;
Quinn 2013; Toda 2017): "...those who are in the most remote areas
who have the highest prevalence for blindness will now be linked to
the health system and so people will be able to find them and treat
them" (Lodhia 2016). It was also used to schedule visits in advance
which avoided wasteful travelling (Hampshire 2016). Some workers
pointed out that finding clients in these contexts still required
being provided with detailed client information on mobile devices
(Rothstein 2016). Using these devices saved travelling time in an
urban setting too, which allowed health workers to spend more
time with their clients (Valaitis 2005).

Finding 12: Health workers appreciated the portability
and work schedule flexibility of mobile devices (moderate
confidence in the evidence)

Health workers had positive views and experiences about the
portability of mobile devices. This allowed them flexible working
hours, and allowed them to be less office-bound (Hampshire 2016;
Murray 2011; Nguyen 2015; Orchard 2014; Ramirez 2017; Schoen
2017; Toda 2017; Valaitis 2005; van der Wal 2016). Being able to
carry mobile phones allowed them to access clients' records when
visiting them (Murray 2011; Ramirez 2017; Schoen 2017; van der
Wal 2016): "Another example, let's say a community member has
a question about an appointment from a few months ago, like
when it was. | can just pull it up right away!" (Ramirez 2017). In
another study, school nurses expressed their appreciation of not
being office-bound as follows: "l was able to forward an email that
had valuable information to my student, right from my school, and
right to their home and office email. Otherwise, who knows when |
could have sent [it]"; and "[mobile computing - MC] does allow me
freedom in my work. It helps to balance [the] workload, since | have
access to files more frequently, therefore allowing me to work at
times that in the past | was unable to... in particular while sitting in
schools during a down period" (Valaitis 2005).

Finding 13: Through mHealth, health workers were able to
use treatment and screening algorithms that were loaded onto
mobile devices. Their perceptions of using these electronic
algorithms ranged from finding it easy and useful, to
threatening their clinical competency, and an information
overload. There were also some concerns that erroneous data
entry may lead to wrong treatment guidance (high confidence in
the evidence)
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Several mobile health programmes comprised of treatment and
screening algorithms loaded onto the devices (Ginsburg 2016;
Lodhia 2016; Orchard 2014; Ramirez 2017; Rothstein 2016; Shao
2015; Surka 2014; van der Wal 2016). In other instances, mobile
devices were preloaded with the information that health workers
had to share during client consultations (llozumba 2018; Mitchell
2012). Health workers often found it easy to integrate this into
routine care (Ginsburg 2016; Lodhia 2016; Tewari 2017), and that
it reduced inaccurate consultation and data capturing procedures
(Ginsburg 2016; llozumba 2018; Mitchell 2012; Mwendwa 2016;
Nguyen 2015; Orchard 2014; Shao 2015; Surka 2014; van der
Wal 2016): "They [health workers] trusted the results of the
mPneumonia algorithm, reporting that "the machine does not tell
lies, it will rather tell you the right thingto do"" (Ginsburg 2016), and
useful because it guided and simplified providing care (Ginsburg
2016; Mitchell 2012; Rothstein 2016; Shao 2015; van der Wal 2016),
which workers experienced as reassuring and improving their
knowledge (Ginsburg 2016; llozumba 2018; Lodhia 2016; Mitchell
2012; Orchard 2014; Rothstein 2016; Shao 2015; van der Wal 2016).
Contrary to these experiences, other health workers held negative
perceptions of using algorithms, as they felt it too prescriptive, and
were concerned that they may lose their clinical competencies by
blindly following it (Mitchell 2012; Surka 2014): “l enjoyed using the
chart [paper-based system] because you could check by yourself
and see the status of the participant but when using the phone,
it works out everything, it does not tell you what is wrong with
the participant" (Surka 2014), and that it was too comprehensive
and time consuming (Ginsburg 2016). In one study, health workers
were concerned that caregivers would not understand, and by
implication be dissatisfied, when the directive of the algorithm was
counter to their treatment expectations (Mitchell 2012). There were
also concerns that erroneous data entry may lead to wrong service
reminders (Nguyen 2015).

Finding 14: Using mobile devices to record routine client or
surveillance data was mostly perceived by health workers and
their managers as helpful for decision making, and increasing
community and health worker appreciation of these data
(moderate confidence in the evidence)

The use of mobile devices to record routine client (Khan 2015;
Rothstein 2016; Schoen 2017), and/or surveillance data (Lodhia
2016), was perceived by health workers and their managers as
helpful for the continuity of care (Khan 2015; Madon 2014; Ramirez
2017), decision making and resource planning (Lodhia 2016; Madon
2014; Rothstein 2016), information sharing (Murray 2011; Nguyen
2015), and responding to disease outbreaks (Toda 2017): "At the
district level, the majority of officers we interviewed were also
pleased with the NTD MIS [software on the mobile phone to
collect data at point of source] as reflected in the following
comment made by one officer, "I can sit in my office and make
a decision based on what is in the database"" (Madon 2014).
In one study, the data sharing between different services was
regarded as achievinga policy goal (Murray 2011). Workers reported
specific advantages to data generated through mobile devices
compared to paper-based reports, which included that it was easy
to format the reports to their needs, such as viewing individual
or aggregated data (Nguyen 2015; Rothstein 2016; Schoen 2017),
and having visual presentations of trends (Rothstein 2016). Mobile
devices also offered continued access to data, which allowed timely
adjustments of services in response to data trends (Lodhia 2016;
Rothstein 2016; Schoen 2017; Toda 2017). Managers described

automated visual presentation of data as important where workers
struggled with analytical capacity, and the "ready cooked",
graphical presentation then made for easier visualisation of what
they needed to know (Rothstein 2016). A further advantage of using
mobile technology for data collection was that it raised awareness
of the value of data for decision making amongst community
members (Nguyen 2015), and lower-level health workers (Rothstein
2016): "Geohealth [mHealth intervention] ... helps me make lists
of community members in my area. | can choose, for example,
to see only the pregnant women in my area, or only the 2 year
olds, and then | have a complete list right away" (Rothstein
2016). One programme set automatic thresholds for accuracy and
completeness (Rothstein 2016). If these were not met, then reports
could not be generated, and this lack of generation of reports was
described as frustrating (Rothstein 2016). Some workers suggested
additional feedback mechanisms to counter delays in receiving
data caused by disrupted connectivity, and recommended having
dedicated staff for data capturing (Rothstein 2016).

Finding 15: In most cases, health workers perceived mobile
health as more advantageous than paper. However, some
continued to prefer paper (high confidence in the evidence)

The majority of health workers mentioned advantages to their
use of mobile devices, compared to using paper-based systems
(Coetzee 2017; Madon 2014; Mitchell 2012; Nguyen 2015; Surka
2014; Toda 2017; Valaitis 2005; van der Wal 2016). The advantages
included convenience (Nguyen 2015; Rothstein 2016; van der Wal
2016; Vedanthan 2015), quicker recording of their work (Ginsburg
2016; Mitchell 2012; Rothstein 2016; Valaitis 2005), easier access
to client data (Nguyen 2015; Schoen 2017; Surka 2014; Vedanthan
2015), reducing and easy correction of recording mistakes (Madon
2014; Schoen 2017), faster error alerts (Nguyen 2015), not having
to carry heavy paper stationery (Madon 2014; Schoen 2017): "In
our work we walk a lot, and our backpacks are heavy, and we
end up taking off our backpacks in community members' homes
and forgetting them there. Biggest difference between Geohealth
[mHealth programme] and paper? My bag is lighter with Geohealth!
I don’t have to carry as much paper" (Schoen 2017), ease of
moving through algorithms (Mitchell 2012), ease of information
transmission and sharing (Mwendwa 2016; Rothstein 2016; Toda
2017;van der Wal 2016; Watkins 2018), immediate recording of data
and therefore reducing of errors (Nguyen 2015), quicker access to
summaries of reported data (Nguyen 2015; Rothstein 2016; Schoen
2017;Surka 2014),and amore durable platform compared to paper-
based systems, for example with papers that can be damaged by
rain (Nguyen 2015; van der Wal 2016). For some workers, these
benefits of mobile devices over paper-based systems, as well as the
perceived improvement of care, led to a commitment to use these
devices (van der Wal 2016). In one study, being issued with mobile
devices made health workers feel more professional compared to
when they used a paper-based system (Valaitis 2005). Yet, in one
study, it was found that despite the mentioned advantages, most
of the health workers did not use these devices during their visits
to clients (Schoen 2017). Some workers preferred paper-based
systems, as they perceived these as safer to store information,
more flexible, and had concerns about malfunctioning technology
(Bacchus 2016; Schoen 2017, Valaitis 2005; van der Wal 2016): "One
participant looked on it as "a totally negative thing, because I'm
a paper person and | trust the paper in front of me. | do not lose
paper"" (Valaitis 2005). These concerns resonated with those of
health workers who complained that mobile health applications
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were slower than their paper-based systems (Schoen 2017), and
that it was easier to correct errors on paper forms because this did
not require technical knowledge (Nguyen 2015).

Finding 16: mHealth interventions sometimes required health
workers to perform tasks that were peripheral to regular
service delivery, such as registering clients onto the system.
These more menial tasks were sometimes regarded as
undermining to professional staff (very low confidence in the
evidence)

In some instances, the use of mobile devices to deliver or
support healthcare services resulted in tasks that were additional
to health workers' routine care practices. These tasks included
registering clients onto the mobile health system (Hirsch-
Moverman 2017; Medhanyie 2015), and being called upon by clients
to respond to technical problems or assist them with service
plans for their devices (Murray 2015). Some workers perceived the
additional tasks as menial and not appropriate for their job level:
One respondent [health worker] commented that MomConnect
registration [mHealth programme] was not seen as in line with
the scope of professional work of a nurse: "The way | take it,
it's undermining. Professionals don't do this, really." (Wolff-Piggott
2018), and recommended outsourcing technical support for clients
with technical and service plan problems (Murray 2015).

Finding 17: Some health workers experienced the use of
mHealth as generating an extra workload when, for instance,
it resulted in reaching more clients needing care, or having
to maintain both a mobile health - and paper system. Some
workers disliked this, particularly when their superiors did
not perceive their mobile health work as part of their job
description. Others did not object to the additional work,
yet others wanted to be remunerated (high confidence in the
evidence)

There were several ways in which health workers perceived that
mobile health programmes added to their routine healthcare
services (Kolltveit 2017; Murray 2015). This included adding more
steps to an existing mobile intervention (Chang 2011), inputting
data (Mwendwa 2016), and reaching clients who may previously
have been missed, but now because of being found created more
demand on themselves and the health services (Rothstein 2016;
Lodhia 2016). In one instance, the underlying values of the facility
of building relationships with clients, created a greater demand on
health workers' time, as they felt a need to immediately respond
to text messages from clients (Murray 2015). Health workers held
mixed views about this increased workload. Some held negative
feelings when it complicated their work by maintaining two
systems (Kolltveit 2017; Mwendwa 2016; Rothstein 2016; Shao
2015). They also disliked it when the addition of the mobile health
interventions to current work was not understood and appreciated
by supervisors: "... there were some accounts of hostility from
the ANM [supervisor]: ...she (the ANM) scolded me and said that
I am giving too much importance to this work...| said | am doing
both jobs...and itis my problem...but | made 1 mistake...| regretted
not showing this tablet to her" (Praveen 2014), or when they
themselves perceived the intervention as peripheral to their work
(Wolff-Piggott 2018). Other health workers were neutral about
maintaining paper-based and electronic records (Mwendwa 2016;
Schoen 2017): "... besides having to use the electronic devices, the
registers had to be filled too "...yeah, it adds more work to us,
because we have to enter the data in the phone, and then write

the same data in the file, or patient's card/notebook." (Shao 2015).
Some health workers did not object to the additional work (Hao
2015; Murray 2015), whilst others expected to be remunerated for
the additional work (Hao 2015).

Theme 3: mHealth led to new forms of engagement and
relationships with clients and communities

Finding 18: Through mobile devices, health workers and clients
could communicate directly with each other, which health
workers reported as improving care and their relationship with
clients. When clients initiated the contact, health workers felt
that clients took ownership of their health. Health workers felt
that some clients still warrant face-to-face contact (moderate
confidence in the evidence)

Mobile devices facilitated two-way communication between all
categories of health workers and clients (Chang 2011; Garg 2016;
Hampshire 2016; Hirsch-Moverman 2017), and kept health workers
informed about the clients' conditions (Barnabee 2014; Huq
2014). Some workers perceived this to lead to immediacy of care
(Barnabee 2014; van der Wal 2016), enabling follow-up of missing
clients (Hampshire 2016), informing care options (Barnabee 2014;
Hug 2014; Messinger 2017), and advice and emotional support to
clients (Cherrington 2015; Hampshire 2016), when physical contact
was not possible. Health workers perceived direct communication
with clients as facilitating a trusting relationship with clients
(Murray 2015). It also allowed clients to initiate contact with
health workers (Hampshire 2016; Jennings 2013; Messinger 2017,
Murray 2015): "One woman, who came for [contraceptive implant]
took my number. When she does not understand anything, she
calls me for clarification" (Hampshire 2016). Workers perceived
this as empowering clients to take responsibility for their health
(Murray 2015). Some workers allowed the clients to lead the
conversation during their communication, which enabled workers
to tailor their services to clients' needs (Murray 2015). Mobile
devices also allowed workers to contact clients’ relatives when
needed (Jennings 2013; Lodhia 2016; Schoen 2017). However, it was
felt that some instances still warrant face-to-face contact between
worker and client (Jennings 2013; Messinger 2017): "Sometimes
[counselling] can be taken through phone. But there are problems
[with doing so]. Will it be right to give treatment without seeing the
client?" (Messinger 2017).

Finding 19: Health workers were aware of the importance of
protecting confidential client information when using mobile
devices, and the confidentiality risks in cases of stolen phones
and using their SIM cards in colleagues' phones. Health workers
were alert to clients' concerns when they shared personal
information concerning stigmatised issues, such as HIV/AIDS
and interpersonal violence, and suggested ways to keep the
information confidential. They emphasised building a trusting
relationship with clients prior to using the devices (high
confidence in the evidence)

Health workers were conscious of protecting clients' confidential
information (Garg 2016; Hirsch-Moverman 2017; Lodhia 2016;
Murray 2015; Rothstein 2016; Valaitis 2005), complying with
legislation regarding the protection of client information (Garg
2016), during consultations in which mobile devices were used.
Workers were also aware of clients’ anxieties as to how their
information will be used during mHealth-facilitated consultations
(Coetzee 2017), particularly when the information they provided
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concerned stigmatised and sensitive issues, such as HIV/AIDS
and interpersonal violence (Bacchus 2016; Hirsch-Moverman 2017;
Wolff-Piggott 2018), or showed clients in a bad light because of their
behaviour: "Several CHWs reported that some clients worried that
the devices were being used as voice or video recorders. "l thought
that they [clients] were going to think that you will record them
and take pictures of them. | thought they were going to say that
as we [clients] drink this way [...], you are now going to record us
and take pictures of us"" (Coetzee 2017). A lack of legislative clarity
on data protection caused some uncertainty for health workers in
how to proceed with sharing information via text messages with
clients (Garg 2016). Health workers were uncertain about probing
clients on sensitive issues that these clients received information
about through the device, but may not have wanted to talk about
further with the health worker (Bacchus 2016). Their narratives
suggest that this was a dilemma to their interpersonal interaction
with the client (Bacchus 2016). In this study, mobile devices were
used to prompt clients about their experiences of intimate partner
violence, with some health workers perceiving these devices as
a barrier to engage with clients, whilst others found it helpful
(Bacchus 2016). Health workers perceived that some clients did
not want sensitive information sent to their personal devices, as
they were concerned about the transmission of the information and
having it on the device where others may accidentally see it (Hirsch-
Moverman 2017). Measures to protect client information ranged
from encryption (Lodhia 2016), using shared secret code words in
text messages to clients (Hirsch-Moverman 2017; Murray 2015): “I
text him [client] and say, "It is your time now. Have you remembered
your food?" He already knows. | will have taught him that when |
say that, | mean it’s time to take his pills" (Hirsch-Moverman 2017),
and an explanation to clients on how their information will be
protected (Lodhia 2016). Some health workers preferred sending
automated text messaging to clients from a non-traceable number,
rather than using their personal phones to send these messages
(Murray 2015). Other health workers pointed to the importance of
building a trusting relationship with clients prior to using these
devices, perceiving this as a way to mitigate clients' concerns about
confidentiality (Coetzee 2017). Health workers were also concerned
about risks to client information in cases of stolen phones, and
when using their SIM card, with client information, in colleagues'
phones (Lodhia 2016; Mwendwa 2016).

Finding 20: Health workers were concerned that concentrating
too much on the mobile technology during client consultations
could be to the detriment of their service and interaction with
clients (low confidence in the evidence)

Some health workers were concerned that concentrating too
much on the devices during client consultations could distract
them to the detriment of their service and interaction with
clients, particularly when it resulted in loosing eye contact and
missing non-verbal cues from clients (Bacchus 2016; Schoen 2017;
Vedanthan 2015): "The patient likes to talk to you directly but
you, you just concentrate in the gadget" (Vedanthan 2015). Some
experienced clients as being dissatisfied with the loss of interaction
and eye contact due to the workers concentrating too much on
their devices (Schoen 2017; Vedanthan 2015): "The community
members, especially the older ones, complain. They say, look at
me! I'm telling you a story, pay attention!" (Schoen 2017).

Finding 21: Health workers had differing reactions to being
contactable via mobile devices during and outside of working

hours: some felt it was useful, some were ambivalent about it,
and others objected to it. Workers suggested setting boundaries
to protect themselves from this (moderate confidence in the
evidence)

Clients with access to health workers contact numbers, were able
to contact them at all hours (Cherrington 2015; Hampshire 2016).
Some health workers perceived this as useful in emergency cases
(Chang 2011; Hampshire 2016), some were ambivalent about it
(Hug 2014), and others disliked it (Hampshire 2016): "Last year a
patient called me at 5 am. | was deeply asleep when she called
and said she was having menstrual pains and did not know what
to do" (Hampshire 2016). Some wanted to protect their privacy
by setting boundaries to protect themselves from working outside
of working hours (Valaitis 2005), and did not give their contact
details to clients (Hampshire 2016; Schoen 2017): "l don't give my
WhatsApp number to my community members because | need a
barrier between personal and work life—it doesn't work out to mix
them. | have to cut it off somewhere" (Schoen 2017).

Finding 22: Health workers experienced the use of mobile
technology to provide health care, as being met with both trust
and skepticism from clients and the communities they served.
They described how trust or skepticism in the device was
translated into trust or skepticism of their service when using
the device. Some found that using mobile devices raised their
social status with clients, and even their families. Others were
concerned that using expensive equipment would emphasise
inequity between themselves and clients (high confidence in the
evidence)

Health workers reported that mHealth devices raised their social
status (Coetzee 2017), increased their recognition from family and
friends (Madon 2014; van der Wal 2016), and increased the trust
and respect they received from clients (Ayiasi 2015; Coetzee 2017;
llozumba 2018; Lodhia 2016; van der Wal 2016): "Now we are
famous because of our work. People listen to what | tell them,
they respect us because we have brought services nearer to the
people" (Ayiasi 2015). This was in part due to the connotations,
such as prestige, innovation, and trustworthiness, attached to
the devices, (Ginsburg 2016), the applications on the devices
(Ginsburg 2016), and the purpose for which the devices were
used (Coetzee 2017; Ginsburg 2016). These connotations were
sometimes transferred to the health workers, such as them being
perceived as trustworthy as they were entrusted with expensive
and modern devices (Coetzee 2017; llozumba 2018; Madon 2014;
van der Wal 2016), or because these devices made them more
thorough (Barnabee 2014; llozumba 2018; Madon 2014; Mitchell
2012; van der Wal 2016). Being seen as a trustworthy health
worker made clients more receptive to workers' use of mobile
devices (Ilozumba 2018): "I am not telling. The mobile is telling.
They will hear its words. Whoever is nearby they also become
silent and will here all things" (Illozumba 2018). Some health
workers believed that using mobile devices helped them build a
relationship with clients, and that satisfied clients told each other
about the quality of care they received through mobile devices
(Jones 2012; Khan 2015). This encouraged more clients to come
and see them (Khan 2015). The elevated status, trust and respect
were also linked to their use of these devices to access higher-level
care (Ayiasi 2015; Khan 2015; Mwendwa 2016), perceived by some
clients as health workers showing care (Ayiasi 2015; Cherrington
2015), being credible (Ayiasi 2015), and being immediate in their
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support (Cherrington 2015). Health workers said that some clients
were attracted from outside their catchment areas because of the
mobile devices they used. Some clients not having the illness
condition for which the health workers used the devices for, would
question why they were not treated with these mobile devices
(Vedanthan 2015). In contrast, there were health workers who
experienced clients and communities as less responsive if they
were sceptical as to the devices and how it can be used (Lodhia
2016; Mwendwa 2016): "Some mothers still do not know Rapid
SMS and do not understand how useful the system is so they are
uncooperative and do not give us information" (Mwendwa 2016).
Workers suggested that this skepticism be addressed through
community education (Lodhia 2016). There were also concerns
amongst workers that using expensive devices working in resource-
constrained communities would emphasise the social inequity
between clients and health workers, and would impact negatively
on connecting with underprivileged clients (Valaitis 2005).

Finding 23: Health workers experienced clients as having an
opinion not only about their use of mobile devices, but as
having an opinion on the devices themselves, which influenced
how they responded to care delivered with the support of
these devices. Health workers ascribed clients' enthusiasm for
mobile devices as due to these clients' perception of the devices
as prestigious, offering trustworthy information, and providing
confidentiality. They perceived clients as more receptive when
these clients were familiar with the devices used. There were
concerns that clients who felt that the use of these devices
during care was too time consuming, and would respond
negatively to its use (moderate confidence in the evidence)

Health workers felt that some clients were enthusiastic about the
use of mobile devices in support of their care, as they perceived
it as prestigious and modern (Lodhia 2016; Mitchell 2012; Valaitis
2005; Vedanthan 2015), offering credible information (Ginsburg
2016; llozumba 2018; van der Wal 2016), and made health workers
more thorough (Mitchell 2012). Some workers described how it
attracted more clients (Jones 2012; Messinger 2017; Vedanthan
2015), and clients trusted the accuracy of mobile devices, with
some perceiving the addition of these devices during care, to be
betterthan standard care (Ilozumba 2018; Khan 2015; Mitchell 2012;
Shao 2015). Discontinuation of the use of mobile devices caused
problems with new and returning clients, who expected it to be
used (Mitchell 2012). Some workers perceived clients to be more
willing to report sensitive information through mobile devices, than
doing so verbally or on paper (Bacchus 2016; Westergaard 2017):
"So if they feel safe enough to do it on the tablet, feeling like it's
a little anonymous, it starts to break down those walls and maybe
next time they'll want to talk about it" (Bacchus 2016). Workers also
reported clients' preference for mobile devices when these offer
non-invasive medical diagnosis, as compared to invasive diagnosis,
such as drawing blood (Ginsburg 2016). They also perceived clients
to be more receptive to mobile health, if they were already familiar
with the type of device used by the health workers (Garg 2016;
Lodhia 2016). In contrast to the positive reactions, health workers
were concerned that clients who perceived using mobile devices
during care, as too time consuming, would respond negatively to
such devices (Ginsburg 2016; van der Wal 2016): "The few negative
reactions from clients related to them being impatient with the
lengthy consultations. [Health worker]: Before, we mainly asked
about danger signs but now we have many questions... some
patients were impatient to answer all the questions" (van der Wal

2016). Other health workers reported that clients, particularly the
elderly, disliked the use of mobile devices during consultations
(Schoen 2017).

Finding 24: Some interventions required clients to have phones
as well as health workers. Health workers described this
as challenging for multiple reasons, including clients not
having phones, changing their phone numbers regularly, not
knowing how to use a phone, being a target for crime because
of possession of the phone, and women being prohibited
from accessing phones. Health workers suggested competitive
pricing to increase clients' accesses to phones, and to issue
clients with phones (moderate confidence in the evidence)

Health workers identified that interventions that required
communication between health workers and clients, might pose
several challenges to the clients. These included clients who
regularly changed their phone numbers without informing the
health worker (Hirsch-Moverman 2017): "For others you find that
the patient has given you a certain number, in a blink of an eye
he has changed it without telling you that he doesn't use that
number anymore" (Hirsch-Moverman 2017); clients who did not
have phones (Chang 2011; Tewari 2017; Wolff-Piggott 2018), or did
not always have their phones with them (Tewari 2017); clients who
did not have money to buy phone credit or access to electricity
(Hug 2014; Wolff-Piggott 2018); and clients who were afraid of
being robbed of their phones: "some of them .... they say they
can't have these telephones because they come very early." It
was explained that women queuing in the dark might be targets
for criminals (Wolff-Piggott 2018). There were also clients who
did not know how to use mobile phones (Tewari 2017; Wolff-
Piggott 2018). In one case, women's access to mobile phones was
prohibited as a consequence of gender discrimination (Hirsch-
Moverman 2017). Competitive pricing of mobile phones and phone
credit costs increased clients' accesses to phones, and thus eased
health worker - client communication (van der Wal 2016). In one
study, health workers reported that providing clients with mobile
phones, promoted these clients' general social connectedness
(Murray 2015).

Finding 25: Health workers were ambivalent about
interventions that required clients to use the health workers'
mobile devices during consultations. Their optimism was
tempered by concern that there was a loss of meaningful
engagement with clients (low confidence in the evidence)

Health workers had mixed reactions to clients using their (health
workers') mobile devices on their own during consultations. In one
instance, workers expressed that giving clients the device to access
surveys and health promotion material on their own during the
consultation allowed clients to deal with sensitive topics in private
(Bacchus 2016). Yet, these same health workers were concerned
about the loss of meaningful interactions during this process, and
raised concerns that they were unable to engage with the clients
about the topic at hand, unless the client was willing to share the
activity with them: "The challenge is how to keep it personal. If
[women] answer positive on the tablet and then you just close the
tablet and "oh thank you" and put it away then you've just told her,
all I needed was for you to answer the questions. I'm not really here
to help you. You have to say okay so this is how you answered and
this is how you scored, let's talk more about that. The computer
can't do that part, all it can do is take down the information and
it's up to the nurse or home visitor to expand upon it and actually
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get her the assistance that she needs" (Bacchus 2016). In another
instance, health workers felt that having material on the device
which they could share with clients was useful on days when they
(the health workers) were tired, and not up to interacting with
the client (Coetzee 2017). However, it has to be noted that in this
study, the authors pointed out that they did not agree with the
health workers' interpretation that using the device to show health
promotion material when they were tired, was a good thing.

Finding 26: Health workers reported that their access to mobile
devices was beneficial to clients and communities who were too
poor to own mobile phones (very low confidence in the evidence)

Health workers reported that their access to mobile devices
benefited clients and communities who were too poor to own
mobile phones, or to afford paying local merchants for the
occasional use of a mobile phone (Chang 2011). Health workers'
access to a mobile phone enabled them to access higher-level care,
on behalf of these clients: "I was saying that you can find a whole
village without a phone. So, giving these PHWs phones, is helping
a lot... By giving these PHWs phones | think it helped them a lot
because they just go and contact their PHW, and the PHW calls
us" (van der Wal 2016).

Finding 27: Health workers felt that health promotion and
educational messaging directed at clients using mobile
health interventions, impacted positively on clients' health
behaviours, but cautioned against repetitive showing of health
promotion videos. In one instance, issuing clients with mobile
phones led to increased use of healthcare services (moderate
confidence in the evidence)

Health workers perceived mobile health interventions as useful
for health promotion and education (Coetzee 2017; Lodhia 2016),
and that it impacted positively on clients' health behaviours
(Bacchus 2016; Barnabee 2014; Chang 2011; Ginsburg 2016; Huq
2014; Ilozumba 2018; Jones 2012; Madon 2014; Praveen 2014):
"...people have been motivated to take the drugs because they
know that once you get to their home and you press the phone
to send a message it means that you are reporting the patient
that he has not taken the pills properly....Patients are motivated
now to take their pills" (Chang 2011). In one study, health workers
thought that clients were motivated to improve their adherence
because they were aware that information about their adherence
was being relayed to clinic staff by field staff in real time via the
mobile devices (Chang 2011). Some workers reported that clients
were more responsive to visual material than verbal messages
(Coetzee 2017; Lodhia 2016). Some attributed this to a cultural
preference for visual information over verbal information (Coetzee
2017). Other health workers cautioned that repetitive showing of
health promotion videos would not improve uptake of the health
messages (Bacchus 2016; Coetzee 2017): "My client looked at me
one time, and she said "how many more times do we have to
do this?" (Coetzee 2017). Workers reported that issuing phones to
clients for health-related usage led to increased use of healthcare
services (Murray 2015). Health workers perceived that graphic
displays on a device helped clients to better understand their
condition: "It's wonderful. | got better results than | expected...If
patients see the risk bar, they understand very well that they have
a high risk of CVD...We gained knowledge from this percentage
display too...This is 100% beneficial to the doctor" (Praveen 2014).

Theme 4: Health workers' use and perceptions of mHealth
could be influenced by factors tied to costs, the health worker,
the technology, the health system and society, poor network
access, and poor access to electricity

Finding 28: Some health workers accepted bearing the costs of
mHealth interventions themselves, but were dissatisfied when
phone credit to use the phones was not delivered on time.
Health workers felt that clients appreciated it when health
workers called them, as it saved them costs (high confidence in
the evidence)

The costimplications for health workers, of mHealth was discussed
across the studies, with differing opinions as to the appropriateness
and affordability of bearing costs personally (Hampshire 2016;
Messinger 2017; Watkins 2018; Wolff-Piggott 2018). Bearing the
costs personally was accepted by health workers either as part of
their altruism (Hampshire 2016; Messinger 2017; Watkins 2018): "I
know some nurses who will never use their own phones because
they have no passion for the job. But, for some of us, it is the passion
for the patients and the work that makes us continue" (Hampshire
2016); or from a sense that the investment would generate a greater
demand for their services and thus better income (Khan 2015;
Messinger 2017). There was less satisfaction with interventions that
failed to deliver promised phone credit, on time (van der Wal 2016).
Health workers also felt that clients appreciated it when the health
workers saved them call costs by phoning them, rather than the
other way round: "Even if any client calls me then I cut the line
and call back from my phone. If | do so, client will say I am kind to
them" (Messinger 2017).

Finding 29: Health workers' digital literacy impacted on their
experience and perceptions of the use of mobile devices in
health service delivery: being digitally literate resulted in
positive experiences and perceptions, whilst low digital literacy
caused concerns about job security and embarrassment when
making mistakes in front of clients. For some workers, prior
exposure to mobile devices did not affect their perceptions and
use of mobile health. Some turned their lack of digital literacy
into building a relationship with clients by asking clients to
show them how to use the devices. Not using the devices often
enough, resulted in loss in digital literacy (moderate confidence
in the evidence)

The level of health workers' digital literacy, that is how comfortable
they were in using mobile devices, shaped their perceptions
and experiences of using mobile devices in their delivery of
health care services (Cherrington 2015; Mitchell 2012; Murray 2011,
Nguyen 2015; Praveen 2014; Quinn 2013; van der Wal 2016). Some
health workers expressed initial hesitancy, but over time and with
training, became more comfortable, to the point of expressing
concern that they were becoming dependent on the intervention
devices (Hirsch-Moverman 2017; Mitchell 2012; Valaitis 2005).
Health workers expected the training they received to alleviate their
anxiety about using the technology (Coetzee 2017). Where health
workers were able to use the application well, they regarded using
itin service delivery (receiving results) as simple (Hao 2015). Health
workers who had no or little digital literacy, initially did not know
how to use the devices properly, and felt that they needed training
to compensate for their lack of computer knowledge (Coetzee
2017; Hao 2015; Kolltveit 2017; Madon 2014; Murray 2011; Nguyen
2015; Praveen 2014; Quinn 2013; Shao 2015; Surka 2014; Valaitis
2005; van der Wal 2016; Watkins 2018). Such poor understanding of
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the technology could lead to dual systems, paper and electronic,
and poor integration into normal routines (Murray 2011). Health
workers, unfamiliar with the technology, were regarded by their
trainers as needing emotional reassurance (Murray 2011). This
emotional response was also seen in another study where health
workers claimed to feel encouraged if sending a message worked,
but feeling hopelessness if it did not (Mwendwa 2016). In one study,
the authors expressed that those health workers that understood
the mHealth application, expressed no concerns, but for other
health workers who lacked this understanding, there was concern
over errors in reading laboratory results (Hao 2015). A lack of
ongoing training was said to lead to insecurity, and this insecurity
in turn reduced enthusiasm for the intervention and hindered
use of the device (Kolltveit 2017). Health workers across several
studies suggested training as means to overcome poor digital
literacy and unfamiliarity (Coetzee 2017; Kolltveit 2017; Murray
2011; Nguyen 2015; Praveen 2014). Accounts across several studies
suggest unfamiliarity as the source of poor digital literacy, and
that with familiarity came greater ease of use (Bacchus 2016;
Coetzee 2017; llozumba 2018; Mitchell 2012; Quinn 2013; van der
Wal 2016). In one study, where nurses already used the Internet
or web applications on their phones for personal use, they were
also more interested in gaining computer skills for their work, than
those with no prior experience of using the Internet (Watkins 2018).
It was not always clear where the difficulty stemmed from, faulty
technology or unfamiliarity with the technology, but what was
clear in one case, was that those who struggled, were the lowest
educated (llozumba 2018). Poor digital literacy was not limited to
health workers, but also to those with whom they had to engage,
such as village leaders who expressed that they needed training
because they were not able to understand reports and information
given on the mobile phone (Madon 2014). One study suggested that
irrespective of computer and smartphone literacy levels, that poor
uptake was related to difficulty with typing, with health workers
suggesting difficulty in use as a result (Shao 2015). Some health
workers turned their digital illiteracy into an opportunity to build
relationships with clients by asking clients to show them how to use
the devices: "One of the older home visitors revealed that she used
her own lack of experience with technology as a way of encouraging
young women to open up to her with the computer tablet (it's like
I'm saying you're really tech savvy with this and it's sort of like a
prop you know. Like we're going to talk about this, but you get
to use this tablet)" (Bacchus 2016). Others asked their children to
assist them, which they viewed as appropriate given that there was
no confidential information on the device (Coetzee 2017). It was
reported that health workers with low client caseloads used the
devices infrequently, and thus may forget how to use them (van der
Wal 2016). In some instances, workers felt that poor competency
with mobile devices threatened their job security (Madon 2014;
Murray 2011): "At the same time, some VHWSs were discriminated
against for being unable to adapt to new ways of working as a result
of the technology. For example, in one of the villages with low prior
phone possession, some VHWs with visual impairments who had
become used to entering health information onto paper registers
were declared as being unfit to work because they could not easily
operate the mobiles" (Madon 2014), and felt embarrassed when
making mistakes whilst being with clients (Coetzee 2017). In one
study while all doctors reported using the Internet at least once a
week, the same was only true for a quarter of the nurses (Watkins
2018).

Finding 30: Health workers expressed a need for training
and familiarity with mobile devices to overcome their initial
anxiety in using the devices. Peer training from technologically
proficient colleagues was experienced as valuable. In several
cases, health workers wanted refresher training and pointed
to the importance of training replacement staff. Not having
mentors who used mobile devices, impacted negatively on
lower-level workers' ability to learn how to use these devices
(high confidence in the evidence)

Some health workers experienced anxiety in understanding and
using mobile devices, and felt that training and familiarity with
these devices were needed to overcome this anxiety (Coetzee 2017,
Ginsburg 2016; Hirsch-Moverman 2017; Ilozumba 2018; Kolltveit
2017; Lodhia 2016; Mitchell 2012; Murray 2011; Mwendwa 2016;
Nguyen 2015; Praveen 2014; Tewari 2017; Toda 2017; van der Wal
2016; Vedanthan 2015). In one study (llozumba 2018), younger
health workers preferred group training and the older ones,
individual training. In another study, the preference was for small
group training (van der Wal 2016), and in yet another study, workers
referred to the usefulness of peer training from colleagues who
were proficient mobile health users: "... there are those who are
sharp with the tablet they can show some of us things...So maybe
during break you find someone they explain to you" (Vedanthan
2015). Health workers raised concerns about inadequate and too
short training (Coetzee 2017; Mwendwa 2016; Toda 2017), which
would lead to mistakes in using mobile devices (Coetzee 2017). In
one instance, they reported receiving a detailed training manual
in addition to in-person training (Rothstein 2016). Some health
workers recommended refresher training (Madon 2014; van der Wal
2016; Vedanthan 2015), and training replacement staff: "Ok if you
look at a facility where we have only one nurse, and she was the one
that was trained and sheis being transferred, who else would. . . still
be thereto really continue?" (Toda 2017). Lacking refresher training
made some health workers feel insecure and less inclined to use
mobile devices (Kolltveit 2017). Some health workers felt hampered
in learning to use mobile devices when it was not also used by their
clinical mentors (Vedanthan 2015).

Finding 31: All categories of health workers required technical
support to solve user problems. At times, face-to-face support
was provided, but technical support from proficient colleagues
was useful too. Having technical problems solved through real-
time improvements worked well for some health workers, while
others suggested a help function be added to the devices (high
confidence in the evidence)

Health workers, lay and professional, required technical support,
face-to-face or telephonically when having difficulties in navigating
mobile devices (Hao 2015; Ilozumba 2018; Kolltveit 2017; Lodhia
2016; Mwendwa 2016; Toda 2017; van der Wal 2016): "He [the
supervisor] goes to their home, and asks them to sit on the
chair and then he tells them to type to the people. He tells us
[CHWS] to type like you do in front of me. Whatever you have a
problem | am here for it. You do the typing" (Illozumba 2018). The
absence of technical support, created problems and frustration
(Murray 2011; Rothstein 2016, van der Wal 2016). Health workers
reported that they had technical problems solved through real-
time improvements and regular meetings (Cherrington 2015). In
some instances, higher-level staff provided technical support, and
in other instances, peer-to-peer support (Garg 2016; Hao 2015;
Madon 2014; van der Wal 2016), helped to solve technical problems.
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Workers felt that a help function on the devices would be useful
to solve technical problems: [Health worker] "The error message
is just a text. | can't call anyone for troubleshooting... it would be
better to have a troubleshooting function in the application that
suggests what to do when you receive an error message" (van der
Wal 2016).

Finding 32: Health workers highlighted that mobile technology
applications should be user-friendly, easy to learn, and improve
the quality of their care. When the applications were not easy
to use, health workers became frustrated and reluctant users of
mobile devices (high confidence in the evidence)

It was important to health workers that the software and
applications on the mobile devices were easy to use (Ginsburg 2016;
Khan 2015; Kolltveit 2017; Lodhia 2016; Praveen 2014; Rothstein
2016). In one study they appreciated multiple applications on their
devices (Lodhia 2016). When the applications were easy to use, little
training was required (Ginsburg 2016; Kolltveit 2017): "The simple
design was "not difficult to use. . . [Y]ou just read and follow the
instructions." Almost 80% of the HCPs said it took them a day or
less to be familiar with the device and application when they used
it for the first time during the training sessions" (Ginsburg 2016).
Health workers also pointed to the importance of these devices
improving the quality of their care (Ginsburg 2016; Khan 2015).
Applications and software that were not user-friendly, frustrated
health workers and made some reluctant to use mobile devices
(Kolltveit 2017; Ramirez 2017; Rothstein 2016; Schoen 2017).
Some workers complained about slow, in one instance "painfully
slow" (Ramirez 2017), and unreliable applications (Mwendwa 2016;
Ramirez 2017).

Finding 33: Health workers held mixed views on choosing
between tablets and smartphones. Some felt that the type of
content on the device was more important than the device
itself. However, other health workers preferred tablets over
smartphones, mainly because the bigger size of the screen was
perceived as easier for client engagement (very low confidence
in the evidence)

In one study, half of the health workers were given smartphones
and the other half were given tablets (Shao 2015). Their opinion
about the two different tools were reported as being similar,
showing more concern for the algorithm loaded on the devices,
than the devices themselves (Shao 2015). In contrast, workers in
another study who were issued with mobile phones, thought that
tablets would have been better, because it would have made it
easierto show clients what they were doing on the devices, and that
it looked more professional (Schoen 2017).

Finding 34: Some health workers felt that sustainable, at
scale mHealth programmes required approval and stewardship
from political leaders, such as ministries of health. Leadership
interest in mHealth interventions was described as motivating
to health workers. Health workers suggested that such leaders
should be engaged early and continuously throughout the
programme, and be provided with evidence of effectiveness,
so as to secure their support. The lack of high-level
stewardship impacted negatively on the mHealth programme
(low confidence in the evidence)

Some health workers felt motivated when political interest was
shown in mobile health programmes: "Even where healthcare

professionals had to organize and manage the telemedicine use
on their own, they could still feel some support from leaders
when they experienced their attitudes toward telemedicine to be
positive. [Health worker]: "There is an interest for this intervention
by the leaders, but they are not so interested in knowing more
about the intervention. My leader is pleased with the fact that | am
handling it all" (Kolltveit 2017). They perceived that sustainable,
at scale use of mobile devices required approval and stewardship
from higher-level leaders, including decision makers at national
ministries of health (Ginsburg 2016; Kolltveit 2017; Lodhia 2016;
van der Wal 2016). They felt that early and continued engagement
with these leaders facilitated their support (Ginsburg 2016).
Workers also reported that not including higher-level professionals
in programmes, affected intervention uptake (Kolltveit 2017).
Receiving mobile devices and the means to use it, was perceived by
some health workers as an acknowledgement of their work (van der
Wal 2016). They also mentioned that evidence of effectiveness and
cost-effectiveness were important to ensure higher-level support
for mobile health programmes (Lodhia 2016). When there was
lack of higher-level stewardship, health workers felt it impacted
negatively on the mobile health programme (Kolltveit 2017).

Finding 35: Health worker accounts pointed to the strong
influence of the health systems and social context in which the
intervention was embedded. Contextual and systems issues,
such as difference in language use between clients and health
workers, gender discrimination, discomfort with professional
hierarchies, poverty, resource constraints, staff attrition, and
more, all of which were external to the technology and the
physical device, influenced how health workers experienced
mHealth and the use of mobile devices for service delivery, in
their different contexts (moderate confidence in the evidence)

Health workers' accounts showed that the systems in which
mobile health programmes were implemented, and contextual
issues external to the devices itself, shaped their experiences
and perceptions regarding their use of the devices (Wolff-Piggott
2018). These included language differences between workers and
clients, which made communication difficult irrespective of using
mobile devices or not (Khan 2015); cultural practices, such as
gender discrimination against female use of mobile phones (Huq
2014); and educational and professional differences which caused
strained relationships between lower- and higher-level workers:
"Two village doctors reported that the lack of comfort with the call
centre doctors resulted in their reluctance to use the intervention.
As one village doctor said, "When | talk with my patient | feel
like we are brothers during our conversation and the patient feels
comfortable (about sharing problems). But when | consult with
call centre sometimes | didn't feel that warmth probably because
they are from another place and we never met [sic]"" (Khan
2015. Furthermore, health workers felt that client poverty made
the uptake of mobile health services challenging for clients if it
required that they access a mobile device themselves, (Huqg 2014;
Tewari 2017). Staff attrition and shortages were often reported
as main barriers to optimal implementation of the intervention,
and uptake of the use of the devices as an additional activity,
on top of existing staffing problems (Chang 2011; Kolltveit 2017;
Lodhia 2016; Rothstein 2016; Shao 2015; Toda 2017): "In non-urban
settings, like this place, staff attrition is very high. . .. For the past
about three years, we've been receiving an average of about 20
community health nurses every year. . .. These are new people. So
they don't know anything about MOTECH (mHealth programme].
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They have to be trained" (Rothstein 2016). The same applied to
workers who reported that unsupportive higher-level professionals
made them less enthusiastic about mobile health (Praveen 2014;
van der Wal 2016). Workers also found it challenging to learn how
to use the new devices amidst the rush and unpredictable workday
routines in primary healthcare facilities (Rothstein 2016). They also
pointed out that other health systems' problems, such as when
drugs were out of stock (Shao 2015), overstretched laboratory
services (Shao 2015), and health workers not knowing pre-mHealth
reporting guidelines (Toda 2017), made it difficult to use mobile
devices. In one disease surveillance programme which used mobile
devices to record and report the surveillance data, staff felt that
face-to-face supervision was an important enabler for high-quality
data, but resource constraints and poor road conditions made
such supervision impossible, and that this lack of face-to-face
supervision, not the technology, impacted negatively on the quality
of the fieldwork staff (Toda 2017).

Finding 36: It was important for health workers that
mobile health interventions be integrated with other existing
electronic health information systems. This interoperability
made it more likely that mobile devices would be integrated
into standard care practices, while the absence of integration
frustrated health workers (moderate confidence in the evidence)

Health workers felt it important to integrate mobile health
interventions with other existing electronic health information
systems (Garg 2016; Ginsburg 2016; Lodhia 2016). They appreciated
it when integration worked well (Garg 2016; Rothstein 2016): "The
cancellation that the patient is not [coming to their visit] - it's
connected to the EHR or EPM [mHealth application] side of [this],
so that automatically releases an appointment. Nobody has to do
anything...which is gold. So that's automated" (Garg 2016), but
struggled in the absence thereof (Lodhia 2016; Rothstein 2016).
In one instance, where integration only happened at the district
level, health workers suggested national government support for
national level integration (Lodhia 2016). Health workers perceived
having access to client information across different care points
within the health system as a benefit of integration (Garg 2016;
Rothstein 2016), and this made them enthusiastic to integrate their
use of mobile devices into their routine workflow (Rothstein 2016).

Finding 37: Health workers offered programmatic and
implementation recommendations to improve mobile health
interventions. The most cited of these was that the
interventions be expanded to other settings and services,
beyond what they were using it for as described in the
studies. Other recommendations included raising community
awareness about mHealth programmes, being involved in
developing programmes, and appointing a 'mobile health
champion' Workers also suggested that those collecting
surveillance data, must be informed of how the data are used
(moderate confidence in the evidence)

Health workers felt that mobile health interventions could be
improved, and offered a range of recommendations related
to programmatic and implementation issues. They suggested
that mobile health programmes be implemented at scale, and
expanded to other settings, services, and illnesses beyond what
they were using it for, as described in the studies (Bacchus 2016;
Medhanyie 2015; Mitchell 2012; Rothstein 2016; Toda 2017; van
der Wal 2016). Across several studies, health workers suggested
improving the social marketing of these programmes, including

advertising and sharing information with users, clients, and
communities, as this may enhance the acceptability and uptake
of these programmes (Ginsburg 2016; Khan 2015; Lodhia 2016;
Mwendwa 2016). They also recommended that those using the
devices be consulted as end users during the planning and
implementation of the intervention: "I [supervisor] think there
needs to be more involvement of other people (users), to know,
what do they think, how can this be done better, what are their
inputs rather than pushing it down and ask them just to use
the system" (Hao 2015); be included in decisions about system
changes to be introduced because of the mobile health programme
(Hao 2015); be given money for phone credit (Barnabee 2014);
and that all paper-based stationery, not just certain documents,
made available on the mobile devices (Schoen 2017). Some
recommended an automated response service for when health
workers are in emergency situations (Mwendwa 2016). Workers
advocated for the appointment of a 'champion' who could
provide technical and intervention assistance (Kolltveit 2017;
Murray 2015): "The importance of having a colleague who could
champion this intervention was described as a prominent success
condition: "Well, we have some among us who facilitate it all.
They have encouraged us, and when some of us think this is too
much work, they have been there with their enthusiasm. This
enthusiasm has been valuable to us"" (Kolltveit 2017). There were
recommendations that those collecting routine data using mobile
devices, should be informed as to how the data are put to use, and
that not getting this feedback made them feel like students who sat
an exam without getting their results (Madon 2014).

Finding 38: Health workers had several technical
recommendations to improve mobile health devices, for
instance solar panels to counter poor electricity access and
using photos to track clients' recovery from illness. Other
recommendations included using sturdier devices, bigger
screens, and having common applications, such as work
scheduling on the devices (moderate confidence in the evidence)

Health workers suggested ways to improve the technical aspects of
mobile health interventions. Password protection was proposed to
keep client information confidential, installing tracking software to
mitigate loss or theft of adevice, and having theft alert protocols put
in place (Coetzee 2017). Issuing solar panels (Henry 2016), backing-
up data (Ramirez 2017), and using battery-powered systems
(Lodhia 2016), were offered as possible solutions to the problem
of access to electricity and power shortages. Some workers
thought that taking photos of clients' improvement or participation
in health promotion activities, could serve as encouragement
to clients: "We [health workers] could also use it to motivate
community members by showing them how they are improving.
For example, if a community member [client] was taking good care
of a wound but didn't think it was healing, we could show them
a photo from last week and say "look here! It is better" (Schoen
2017). Other workers suggested sturdier devices: "... and it [mobile
phone] [needs to be] a much tougher thing, it's going to be slapped
around from my dressing table in the car, the houses, anywhere,
the iPhones tends to be a lot more delicate ..." (Quinn 2013), and
features for easier user interface on the devices (Praveen 2014;
Rothstein 2016). Applications commonly found in some studies,
such as work scheduling, receiving reminders, and recording work
done, were also recommended by those who did not have access to
these features (Schoen 2017). There were also health workers who
recommended using a stylus, i.e. a small pen-shaped instrument,
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when typing on a tablet (Schoen 2017). In one instance workers
thought that tablets, with their bigger screens, would make it easier
for clients to see what the workers were doing on their devices,
compared to small screen mobile phones (Schoen 2017).

Finding 39: The main challenges health workers experienced in
using mobile devices, were poor network connectivity, access to
electricity, and the costs to recharge devices. Solutions offered,
included using solar panels, using the powered-up phone of
a colleague, or reverting back to the paper-based system.
Sometimes poor connectivity resulted in client dissatisfaction
because it created delays in receiving health care. Health
workers' commitment to their clients motivated them to cope
with these and other challenges (high confidence in the evidence)

The most cited challenges for health workers using mobile devices
were poor network connectivity (Hampshire 2016; llozumba 2018;
Khan 2015; Lodhia 2016; Madon 2014; Nguyen 2015; Praveen 2014;
Quinn 2013; Rothstein 2016; Schoen 2017; Toda 2017; van der
Wal 2016), no easy access to electricity to charge their devices
(Chang 2011; Ginsburg 2016; Hampshire 2016; Lodhia 2016; Madon
2014; Mwendwa 2016; Nguyen 2015; Schoen 2017; Toda 2017), and
the costs to have their mobile devices charged (Hampshire 2016;
Mwendwa 2016; Toda 2017). The challenge of charging was not
only inconvenient, it could also impact on fully implementing the
intervention. In one study it served as a deterrent to downloading
the intervention software application (Ginsburg 2016). Poor
connectivity impacted on clients, who became impatient in waiting
to connect to a doctor or waiting to get a text message prescription
(Khan 2015). To circumvent these challenges, workers used private
solar panels (van der Wal 2016), though some complained that
it took a long time to charge their devices (van der Wal 2016).
In other instances, health workers solved poor connectivity by
uploading their work at times when connectivity was good, but
that may have been inconvenient to them (van der Wal 2016), or by
looking for places with good connectivity: "We also have problems
with network connectivity. For example, so the uploading may
be a challenge. And sometimes they're typed, but it doesn't go
through. Sometimes it doesn't go through at all. You have to go and
climb a tree" (Rothstein 2016). Some had to walk long distances in
search of good reception and/or electricity (Ginsburg 2016; Madon
2014; Nguyen 2015; Rothstein 2016). Some workers used their
own resources to ensure connectivity (Quinn 2013; Watkins 2018),
whilst others reverted back to the paper-based systems when the
mobile devices did not work (Nguyen 2015; Schoen 2017). Given
problematic access to electricity, workers at times had to use the
powered-up phone of a colleague or otherwise put their SIM card
into a colleague's powered-up phone (Mwendwa 2016). In one case
they used informal business networks to have their phones charged
atalow cost (Chang 2011). Poor connectivity did not just challenge
health workers, it challenged the success of the intervention being
conducted as intended. It resulted in delays in providing health
care (Quinn 2013), which upset some clients (Khan 2015), it caused
complaints from workers that work was lost (Schoen 2017), devices
'froze' whilst they were working (Schoen 2017), and resulted in
slow transmission and receiving of information (Schoen 2017; van
der Wal 2016). However, health workers' commitment to their
clients motivated them to cope with these and other challenges:
" ... [despite] feeling discouraged because of lack of Internet
connectivity, they [health workers] kept stressing that the mHealth
tools were in their community's best interest, good for their health
system, and therefore felt a professional duty to accept and use the

application. [Health worker]: "Our priority is mother and child care,
soitisimportantthat we fully succeed, isn'tit?"" (van der Wal 2016).

Finding 40: Health workers expressed dissatisfaction with
mobile devices when technology changes were too rapid,
showed a dislike for typing, and were concerned that mHealth
impersonalised their interaction with clients. Since these
dissatisfactions were only infrequently raised within the data
set, it is unclear if these perceptions reflect wider experience
(low confidence in the evidence)

Some studies offered challenges raised by health workers that
were not commonly discussed across the included studies. Health
workers expressed dissatisfaction with aspects of mobile devices,
which included when technology changes were too rapidly
introduced (Valaitis 2005), or when their expectations of the devices
were not met, for example when they anticipated it would make
manual data capturing unnecessary, yet they still had to do it
(Hao 2015), or not being able to record two visits simultaneously,
particularly because it took too long to load the application for
each new visit (Schoen 2017). There were also health workers
who did not like typing on a mobile device (Schoen 2017). Other
health workers felt that the devices at times impersonalised their
interactions with clients when they required emotional support:
[Home visitor]: "It's [tablet] cold...it’s just her interacting with a
machine. So there's no sympathy, there's no condolences. There's
no, | want to say loving interaction. No, um, it’s like no comfort,
no support you know" (Schoen 2017). The infrequency with which
these were raised, makes it unclear if these are widely-held
perceptions, reflecting a more general or broader experience.

Finding 41: Health workers discussed challenges, beyond
network and electricity issues, that sometimes were just an
annoyance or a concern, but at other times also impeded
their mHealth activities, and their ability to provide a service
assisted by the use of mobile devices. These included damaged
devices, loss and theft of devices, having to carry two devices,
not being able to readily buy phone credit when needed,
not being able to send long messages because of character
limitations, and the limitations of the language capabilities of
their devices (moderate confidence in the evidence)

Apart from challenges with network connectivity and electricity
issues, health workers listed a number of other challenges they
faced when using mobile devices. These challenges included lost
and damaged devices (Murray 2015; Schoen 2017), working in high-
crime areas and subsequently facing personal safety risks and
risks of stolen devices (Chang 2011; Coetzee 2017; Schoen 2017,
Toda 2017; Valaitis 2005). CHWs agreed that they were concerned
about the safety and use of tablets in some of the communities
and households they visited: "I was also afraid because of the
places that | go to. The places that | go to criminals will be
looking at me while they did not mind me before" (Coetzee 2017);
workers' low proficiency with English and the unavailability of local
language characters (llozumba 2018; Medhanyie 2015; Mwendwa
2016); character limitations for text messages (Hao 2015); small
screens and keypads (Rothstein 2016; Schoen 2017; Valaitis 2005);
old devices (Mwendwa 2016), problems with short-life batteries
(Praveen 2014; Quinn 2013; Schoen 2017; van der Wal 2016): "And
the battery time was a bugbear with me. | hadn't got the time to
be plugging it in everyday, | hadn't always got an office to plug it
in" (Quinn 2013). It was also a concern when there were not enough
devices (Lodhia 2016), and when they had to carry both a personal
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and work phone: "Many of the health workers complained about
carrying two phones, the smartphone we gave them and their
private phone. As a result, many of them stopped carrying their
private phone and started using the smartphone as their primary
phone" (Medhanyie 2015). Some workers complained when they
lost work because it was not backed-up (Cherrington 2015). In one
instance, not having a vendor to purchase phone credit from, was
perceived as a barrier to use mobile devices (Hampshire 2016),
and in another, not having someone to repair their devices (Murray
2015; Schoen 2017). When health workers in one intervention
uploaded photos, videos and music (sometimes private), it slowed
the technology and disabled the mHealth application that they
had to use (van der Wal 2016). These challenges were not simply
an annoyance or irritation, they also impeded health workers in
their service delivery. For example, one health worker explained
that she/he could not call an ambulance for a violent psychiatric
patient because she/he did not have credit on their phone and all
shops were closed, so no credit could be purchased (Hampshire
2016). Character limitations in text messages prevented some
health workers from sending required lab results (Hao 2015). Device
shortage in combination with network and Internet coverage
made for difficulties in sending images, client information, and for
seeking advice (Lodhia 2016).

Finding 42: Health workers complained when the tasks asked
of them in mHealth interventions were felt to be beyond their
clinical capacity, and when support from higher-level workers
was absent (very low confidence in the evidence)

Health workers found it difficult to communicate or explain
information to the client provided to them via their mobile
devices when this information was beyond their clinical capacity.
Examples of this included receptionists who had to screen clients
for cardiovascular illnesses and relay the results to the clients:
"Receptionists were unsure how to respond to patients' questions
and generally felt this duty was not part of their role. They did
not see the relevance of screening for stroke prevention. Patients
would say, "Is this my heart rate?" and | would say, "I don't really
know"" (Orchard 2014). Another example was lay health workers
who preferred to refer screened clients to a doctor to receive their
screening results (Praveen 2014). This difficulty was also expressed
when there was an absence of higher-level support in following up
on the screening results (Praveen 2014).

Results of linking the review findings to the Cochrane
intervention reviews

As described in the Methods section, our review was used alongside
several Cochrane intervention Reviews on the effectiveness
of mHealth interventions, commissioned by the WHO to
inform their guidelines on digital interventions for health
system strengthening (WHO 2019). These reviews assessed the
effectiveness of diverse types of mobile devices used by health
workers to improve their delivery of care. These included
mobile devices for birth and death notification (Vasudevan
2018), stock notification (Agarwal 2018a), client to provider
and provider to provider telemedicine (Goncalves-Bradley 2018a;
Gongalves-Bradley 2018b, tracking of clients' health status
(Agarwal 2018b), and decision support (Agarwal 2018c). The
findings from our qualitative evidence synthesis were used as
a source of information about intervention acceptability and
feasibility, which the WHO's guideline panel used as a basis
for their recommendations. The GRADE evidence-to-decision

tables where this evidence is presented alongside evidence from
the relevant Cochrane Reviews of effectiveness are available
in the Guidelines appendices (www.who.int/reproductivehealth/
publications/digital-interventions-health-system-strengthening).

In addition, we also planned to develop hypotheses about why
some mHealth technologies are more effective than others. After an
assessment of the results from the reviews of effectiveness, as well
as of our own review findings, we chose, however, not to develop
specific hypotheses about individual mHealth technologies. One
reason for this was that the preliminary findings of the reviews of
effectiveness (apps.who.int/iris/bitstream/handle/10665/311980/
WHO-RHR-19.10), showed large evidence gaps, while the evidence
that was found was often of low or very low certainty. While there
was some evidence of impacts on health outcomes, the available
evidence suggested that these types of interventions may make
little or no difference to the outcomes that were measured. While
we do not currently have a clear picture of whether some mHealth
technologies are more effective than others, the findings from
our own review suggest that it is unrealistic to expect consistent
positive outcomes in mobile health programmes. This includes
outcomes tied to the health of clients, to service delivery and
to the organisation of care. The qualitative evidence in our own
review illustrates how these programmes are comprised of many
interlinking and at times complex, components, for instance,
health system arrangements whereby the programme is being
implemented. Each of these components offer different issues
that may contribute to positive outcomes, but also pose definite
challenges that render mHealth susceptible to poor outcomes.
These facilitators and barriers relate to, amongst others, (i) the
devices and technology itself, for example, short-life batteries and
user-friendly software (Findings 32, 41); (ii) health workers' aptitude
for mobile devices and their digital literacy (Findings 15, 24, 29);
and (i) upstream issues such as health system arrangements and
high-level stewardship (Findings 34, 35). Therefore, we consider
the following two key hypotheses based on our findings, may help
explain and understand the effectiveness of mHealth programmes
in delivering and supporting primary healthcare services.

There are self-evident benefits to mHealth, for example linking
people living in rural areas to forms of health care that they
would never otherwise have had access to (Findings 1, 2, 22),
it eliminates inhibiting transport challenges (Finding 11), access
to real-time data (Findings 5, 10, 14), and its portability allows
health workers to access healthcare information at the point-of-
care (Findings 9, 12). However, seeking and delivering health care,
regardless of the mode, remains a relational transaction between a
client and a health worker. Our findings show that all of the usual
relationship issues that make health worker-client relationships
successful or challenging, issues such as being trustworthy, being
seen to offer high-quality care, being seen to be knowledgeable
about the condition being treated, remain. However, with the
addition of mHealth, this becomes complicated when for example,
a health worker's trustworthiness may be determined by the sense
of trustworthiness of the information they relay from the mobile
device, or a health worker's status is elevated because they are
seen as being worthy enough of being entrusted by their employer
with an expensive device. The existing relationship complexities,
therefore interact with the new relationship complexities brought
by mHealth. The use of a mobile device as part of the transactional
relationship between health workers and clients is therefore, but
one element of a complex relationship, and understanding the
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eventual health outcome achieved, requires acknowledgement of
this complexity, and acceptance that there may be factors which
cannot be controlled for or easily explained. However, a health
worker who is already regarded as trustworthy, and is able to
show extra competence through use of a mobile device, is likely
to be even more highly regarded, and the message they deliver
through the use of the device may be regarded as more credible.
The opposite however, is equally likely, a previously well-regarded
health worker, using a faulty device, may lose face with clients,
and so may begin to lose credibility, and struggle to convince
clients to adopt the behaviour that they are suggesting. The
outcome therefore is sensitive to the interaction between these
multilayered, complex factors and interactions.

No matter the sophistication of the mobile health technology
or programme, if it is implemented in a health system that has
challenges, then the mHealth programme is also likely to be
challenged. In those instances, it is the dysfunctional system,
rather than the device, technology, or programme, which becomes
the barrier to positive effectiveness outcomes. Mobile health
programmes are embedded in larger systems, and therefore
impacted by contextual issues external to the technology itself,
and how health workers use mobile devices. This was evident in
health workers' reporting how health system and contextual factors
impacted on their optimal use of the devices (Findings 3, 16, 34, 35,
39). Examples of these factors include network connectivity, access
to electricity, staff shortages, unresponsive emergency services,
inadequate supervision, and strained relationships between lower-
and higher-level health workers. Itis our contention that the reverse
also holds true: mHealth can have a positive effect when used
within an already functional system and can sometimes close a
specific gap in a system that is not fully functional.

In summary, the complexities of healthcare delivery and of
human interactions defy drafting simplistic hypotheses that can
predict the effectiveness of mHealth programmes to provide
and support primary healthcare services. The effectiveness of
these programmes results from the interplay between technology,
context, and the human attributes of clients and health workers.
Detailed programmatic and process description information and
realist evaluations (Pawson 2001), alongside effectiveness studies
will be a starting point to unravel this interplay and formulate
hypotheses regarding the effectiveness of mobile health. Below, we
offer a few recommendations regarding implementation practices
that may improve the likelihood of positive outcomes when using
mobile devices to provide and support the delivery of primary
healthcare services.

Review author reflexivity

We described our initial positioning earlier (see 'Review author
reflexivity' in the 'Methods' section above). Our views remained the
same during the review, though our continued team discussions led
to more nuanced definitions regarding mobile health, whether it is
used to deliver or support healthcare services, and primary health
care. Whilst writing the 'Discussion’ and the 'Conclusions', we were
particularly aware of the risk of overlooking data that refuted our
own experiences that mobile health intervention outcomes are
usually a mix of having positive and no effects.

DISCUSSION

Summary of main findings

For a summary of the main findings, please see the 'Plain Language
Summary'.

Overall completeness and applicability of the evidence

The majority of studies (74%) on which our findings are based, were
conducted in low- or middle-income countries. Most of these were
from Africa (71%) while only one study was from Latin America
(Brazil). Of the 12 studies conducted in high-income countries,
five were conducted in the USA, two in Canada, and one each
in Australia, Ireland, Norway and Scotland. We downgraded our
confidence in several of our findings because of the limited range of
settings that the data were from.

Regarding the health issues addressed in the mobile health
programmes, our data are a fair representation of the main services
offered in primary health care in the study countries. Seventeen
studies focused on maternal, neonatal and child health, four
addressed HIV/AIDS, and two, malaria and tropical diseases. Other
health issues included, amongst others, cardiovascular diseases,
intimate partner violence, eye care, hypertension, wound care,
and mental health. Similarly, there was an even spread of studies
reporting on lay and professional health workers' experiences and
perceptions: 10 studies reported on lay health workers, 12 on health
professionals, and in 17, both categories were reported on. The
health worker category was unclear in the remaining four studies.

We would also argue that the included studies mirror by and
large, current device and application use, with tablets and personal
digital assistants (PDAs) less used compared to mobile phones,
most likely due to costs and convenience. Tablets and PDAs were
used in only 11 studies (26%), and mobile phones, identified as
iPhones or smartphones, in 31 studies (72%). In one study, both
tablets and mobile phones were used. Device applications ranged
from text messaging, screening and diagnostic algorithms, and pre-
loaded health promotion materials, to the recording of surveillance
data and work scheduling.

Studies exploring healthcare workers’ use of digital health
strategies are now published increasingly often. We have listed 85
studies under “Studies awaiting classification” that appear relevant
for our review and that have been published since we finalised our
analysis. In our next update of this review, we will sample from
these studies, focusing in particular on those findings that we have
downgraded using the GRADE-CERQual approach.

Comparison with other studies or reviews and
implications for the field

Amixed-methods review by Konttila and colleagues (Konttila 2019),
on key competencies required from healthcare professionals to
use digital technology, and the organisational factors that shape
their use of it, resonates with several of our findings. They reported
that using digital devices impacted both positively and negatively
on the health worker-client relationship (Findings 18, 22); led to
concerns amongst health workers that they might lose their clinical
competencies (Finding 13); were influenced by the users' level of
digital literacy (Finding 29); and required refresher training and
technical support (Findings 30, 31). Importantly, these authors
echoed our views that digital technology is embedded within larger
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systems that can either advance or undermine the effectiveness of
mobile health programmes (Konttila 2019).

We concur with Dunn and colleagues, that primary research
is needed to understand the pathways of how mobile health
effects change (Dunn 2018). It is clear from our findings that the
effectiveness of mobile devices cannot be separated from those
who use it to deliver health care. Mobile health interventions are
a combination of device and health worker, each with unique
attributes, but also jointly, that impact clients' health behaviours,
and how primary health care is supported and delivered. Though
our review reported on health workers perceptions of how clients
perceived them and the devices they use, asking clients themselves
may further our understanding of the pathways of effect. We are
in agreement with Lee et al (Lee 2016), that clearer descriptions
of the mobile health interventions may help to better understand
its impact. Contrary to Marcolino's review of effectiveness reviews
(Marcolino 2018), where it was found that the majority of studies
were conducted in high-income countries, 74% of the studies in
our review were conducted in low- or middle-income countries. No
obvious reason for the difference was found, but it does suggest a
need for a more even spread of studies conducted in low-, middle-
and high-income countries.

It appears from this review and others, that mobile health
programmes are increasingly maturing from their 'pilotitis' status
(Huang 2017), in so far as pilot studies that usually have
small client participant numbers. Across the included studies,
four had programmes serving between 101 to 1000 clients, 22
were implemented across multiple facilities, communities, and
subdistricts, and seven of these were implemented in 20 or more
sites. One study reported on a national mobile health programme.
However, programmes remain relatively small in terms of health
worker participants: only three studies had more than 100 worker
participants, and 26 studies had between 11 and 100 workers.
Mobile health programmes suffer from 'pilotitis' with respect to
sustaining it over time. Only two have been running for six years or
longer, three between two and three years, and two studies were
implemented between one and two years. The implementation
period of the remaining studies was either unclear or shorter
than one year. From our full-text screening, it is also clear that
the number of qualitative studies reporting on mobile health
programmes is increasing.

Our findings resonate with results from primary studies that
did not meet our inclusion criteria, but which reported benefits
and challenges similar to what we found, when using mobile
devices to deliver or support primary healthcare services. This
includes benefits, such as reducing travel time, and its related
expenses, for health workers and clients alike (Hurt 2016), real-time
communication (Wang 2018), and sourcing information from the
Internet (Anderson-Lewis 2018). Challenges listed in these primary
studies include similar issues found in our review, for instance
poor network connectivity, costs, and protecting client information
(Barron 2018; Boonstra 2018; McCloud 2016; Siedner 2012).

Our synthesisidentified issues that have been less reported in peer-
reviewed literature. These include: health workers advocating for
political stewardship from ministries of health; workers reporting
thatitis more likely to turnintervention care into routine care when
the mobile platform is integrated with other routine electronic
systems; an acknowledgement that there is still a need for face-
to-face interaction with colleagues and clients, and workers who

often use their personal devices without remuneration for its
associated costs. Though not surprising, there were health workers
who perceived some clients to be more responsive and taking
ownership for their health, because their consultations included
the use of mobile devices. The reasons offered for this ranged
from clients being concerned about the immediacy with which
workers could report when they defaulted on treatment, to clients
perceiving the devices as more trustworthy than standard care.

Limitations of the review

As we no longer had access to the Global Health Ovid database for
the 2018 search, this could be considered a limitation of the review.
The 2015 search yielded only 870 records from that database, and
it could be expected to have yielded less in 2018, given the shorter
time period. However, it remains that some eligible studies may
have been missed.

Through our sampling, we excluded 10 studies because of serious
methodological limitations, and it is possible that some of these
may have contained data that could have added nuances to our
findings and/or resulted in new findings. However, this concern
is to an extent balanced out by the fact these additional studies
would likely not have increased the confidence in existing findings
because of their methodological limitations.

AUTHORS' CONCLUSIONS

Implications for practice

Below are a set of questions that are drawn from the high-
and moderate-confidence findings in this review, and that may
help implementation agencies, ministries of health, programme
managers, and other stakeholders to plan, implement, or manage
mobile health programmes.

Health systems questions

1. Will health workers be part of the planning,implementation, and
evaluation processes of mobile health programmes? Will their
views be sought, and their perspectives taken at each stage of
the programme?

2. Towhatextentis political buy-in from health ministries required,
and achieved, for the successful implementation of the mobile
health programme?

3. Hasaproperassessment been made on whether health workers'
use of mobile devices is adding to or alleviating their workload?
How will the extra workload that may occur, be accommodated
for?

4. If your intervention is intended to improve efficiency and co-
ordination, is the health system in which it is set prepared for
the extra demands that this may imply? For example, if a health
worker calls for an ambulance or for professional backup, will
such support be available; if an mHealth screening intervention
results in increased clients at facilities, will the existing capacity
of facilities be able to handle the increased workload? If no
preparation is in place for extra demands on the health system,
have you engaged with those who may be required to provide
additional services, so they can make preparations?

5. Do higher-level health workers have the time and means to
respond when lower-level workers send them requests via
mobile devices, and have lower-level workers' use of mobile
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devices been properly explained to all higher-level workers with
whom they interact in delivering health care?

Does your intervention require health workers at the same
or different levels of hierarchy, to interact with each other? If
so, are these health workers prepared for, and willing for the
changesthat may arise as aresult of thisinteraction, such as new
forms of supervision and accountability, immediacy of contact,
and telephonic request for advice? What needs to be done to
better prepare these relationships for the anticipated changesin
expectations on all parties as a result of mHealth?

Technical and infrastructural questions

1.

Does your setting have the necessary infrastructural and
technological capacity to support the level of sophistication
intended by the intervention, for example: is there sufficient
electricity supply and electricity coverage, network capacity,
technical support, and vendors to purchase phone credit or data
for the level of intervention that you intend to implement? Have
you considered how these might vary by region?

Are the devices being used in the intervention sufficiently
sophisticated for the level of intervention being planned, and
are these devices replaceable or repairable within your setting?
Have you considered who will repair them, and who will cover
the costs?

When planning mHealth programmes, has the number of staff
and clients who have access to mobile devices been taken into
account? Are there strategies in place when clients change their
mobile phone numbers?

Has adequate provision been made for health workers to have
sufficient phone credit and data, without having to use their own
resources?

Is there a strategy to integrate the mobile health platform
within existing electronic health information systems? Have you
considered the requirements to ensure interoperability?

Questions about health worker training and skills

1.

Has the programme management budgeted for adequate
training of initial staff, refresher training and in-service training
for new staff members?

Whatis the level of digital literacy amongst those health workers
who will implement the intervention, as well as managers and
supervisors who will support them? What further interventions
are needed to ensure adequate skill levels are present at the
beginning of the intervention and maintained over the course of
the intervention?

Has the programme management identified 'champions'
amongst the workers whom they can call upon to assist those
struggling with the devices?

Questions about sociocultural acceptance and equity

1.

Has enough been done to raise community- and client-level
awareness of the mobile health programme, and its implications
for the services delivered by it?

What is the level of cultural acceptability of mHealth in the
proposed setting? What is the existing level of trust between
healthcare workers and the community? Have you considered
that low levels of trust may be exacerbated by mHealth, for
example fears about personal data?

What other interventions are needed to increase trust, enhance
acceptability of mHealth, and reduce skepticism amongst
recipient communities?

Are there specific social or geographical barriers which may
interact with the intervention, such as women not being allowed
access to phones? How might these be addressed in advance?
Have you considered how barriers to mHealth use may further
increase inequity, and what other interventions are required to
reduce these inequities?

Implications for future research

1.

More studies are needed from high-income countries and low-
and middle-income countries outside of Africa.

In general, researchers should aim for better reporting of their

studies. This includes providing detailed information on:

a. the contexts in which the mobile devices are used, as this is
likely to shape the acceptability, feasibility, and effectiveness
of using mobile devices;

b. their methods of sampling, data collection and analysis; and

c. reflections on how the researchers' views and positions may
have influenced the results.

Suggestions regarding how to report mHealth interventions can
be found in the 'mHealth evidence reporting and assessment
(mERA) checklist' (Agarwal 2016).

Researchers should give prominence to participants' voices in
their studies, and present rich data, where important for a
proper understanding of the phenomenon.

More qualitative research should be conducted alongside
effectiveness studies to explore the results of effectiveness
studies. We suggest that detailed programmatic and realist
evaluations (Pawson 2001), become part of effectiveness
studies.

Though individual mobile health programmes may be
implemented at scale regarding client participants, and to a
lesser extent, health worker participants, more longitudinal
research of these programmes are needed to assess the
sustainable integration of mHealth into standard care.
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Ayiasi 2015

Country Uganda

Resources Low-income country

Data collection Interviews and focus group discussions

Health worker category Lay health workers (LHWs) and healthcare professionals at health facilities

Health issue Maternal and child health

mHealth system The LHWs used mobile phones, issued to them, to consult with health professionals for advice on pro-
viding health care to their clients.

WHO taxonomy 2.5 Healthcare provider communication
2.5.1 Communication from healthcare provider(s) to supervisor

Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-

ducted between December 2013 and March 2014.
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Bacchus 2016
Country USA
Resources High-income country

Data collection

Interviews and non-participant observations

Health worker category

Home visitors

Health issue

Intimate partner violence (IPV)

mHealth system

Home visitors used the tablet, issued to them, to screen clients’ risk for IPV and clients watched a video
on IPV on the device.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.3 Screen clients by risk or other health status
Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between November 2013 and August 2014.
Bardosh 2017
Country Canada and Kenya
Resources High-income and lower middle-income countries

Data collection

Interviews

Health worker category

Health administers/managers and clinicians

Health issue

Client adherence to medication and their engagement in care

mHealth system

A two-way short message service (SMS) system was used, in which clients received a weekly text mes-
sage regarding treatment adherence. They could send text messages to the health workers, who in turn
contacted clients if needed.

WHO taxonomy 1.1 Targeted client communication
1.1.2 Transmit targeted health information to client based on health status or demographics
Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between February and April 2016.
Barnabee 2014
Country Timor-Leste, a half-island nation, South-East Asia
Resources Lower middle-income country

Data collection

Interviews, observations, and fieldnotes

Health worker category

Professionally licensed midwives
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Barnabee 2014 (Continued)

Health issue Maternal and child health

mHealth system Midwives registered pregnant women on smart phones, which was issued to them. The phones were
used to (i) receive notifications to follow-up with their clients at key milestones; (ii) access a list of
clients due to give birth in the following week; (iii) send batch short message service (SMS) messages to
clients; and (iv) to consult with their clients. Clients received a free SMS service to request a consulta-
tion with their midwife over the phone.

WHO taxonomy 2.1 Client identification and registration

2.1.2 Enrol client for health services/clinical care plan

Notes The mHealth study was conducted in 2013.
Braun 2016

Country Tanzania

Resources Low-income country

Data collection Mixed methods: survey and interviews

Health worker category Lay health workers (LHWs)

Health issue Maternal health

mHealth system The LHWs received mobile phones, loaded with software to support their counseling, screening, service
provision and referrals, with mobile forms for client and service data, and text message reporting and
reminders.

WHO taxonomy 2.3 Healthcare provider decision support

2.3.2 Provide checklist according to protocol

2.3.3 Screen clients by risk or other health status

Notes The mHealth study was conducted in January 2013.
Chang 2011
Country Uganda
Resources Low-income country
Data collection Interviews and focus group discussions
Health worker category Peer health workers (PHWs) and facility staff
Health issue HIV/AIDS
mHealth system PHWs used mobile phones, issued to them, to send a text message reporting antiretroviral treatment

adherence and clinical data back to a centralised database immediately after or during each home vis-
it. They could also call a mobile phone hotline with questions or concerns.

Health workers’ perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative 52
evidence synthesis (Review)

Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Chang 2011 (continued)

WHO taxonomy 1.1 Targeted client communication
1.1.3 Transmit targeted alerts and reminders to client(s)
2.1 Client identification and registration

2.1.2 Enrol client for health services/clinical care plan

Notes The mHealth study was nested within a larger study, which was conducted from 2006 to 2008.

Cherrington 2015

Country USA

Resources High-income country

Data collection Focus group discussions

Health worker category Lay health workers (LHWs)

Health issue Diabetes

mHealth system The LHWs used the tablets, issued to them, to send messages or questions to a healthcare professional

regarding their client care.

WHO taxonomy 2.5 Healthcare provider communication

2.5.1 Communication from healthcare provider(s) to supervisor

Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between November 2013 and August 2014.

Coetzee 2017
Country South Africa
Resources Upper middle-income country
Data collection Focus group discussions
Health worker category Lay health workers (LHWs)
Health issue Maternal and child health
mHealth system There were illustrative videos on the tablets, issued to them, about a range of maternal, newborn, and
early childhood topics, which the LHWs played to their clients during home visits.
WHO taxonomy 1.1 Targeted client communication
No subclassifcation identified
Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between November 2015 and May 2016.
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Garg 2016
Country USA
Resources High-income country

Data collection

Interviews

Health worker category

Lay health workers (LHWs), programme managers, administrative staff, and a doctor

Health issue

General primary healthcare services

mHealth system

The health workers operated within a routine ‘safety net’ health system, which provided health care
to uninsured and low-income clients. The workers sent mobile text messages, manually typed or auto-
mated, to clients. It is unclear if the phones were issued to the health workers.

WHO taxonomy 1.1 Targeted client communication
1.1.3 Transmit targeted alerts and reminders to client(s)
Notes The mHealth study was conducted in 2014.

Ginsburg 2016

Country

Ghana

Resources

Lower middle-income country

Data collection

Interviews

Health worker category

Health administrators and healthcare providers (HCPs); HCPs included healthcare assistants, commu-
nity health officers, midwives, and community health nurses

Health issue

Childhood pneumonia

mHealth system

The HCPs used the tablet, issued to them, to screen young children. The tablet had a pulse oximetry
feature and an algorithm loaded onto it.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.3 Screen clients by risk or other health status
Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between July and September 2014.
Hamoy 2016
Country Philippines
Resources Upper middle-income country

Data collection

Mixed methods: surveys, focus group discussions, participant observation and review of project reports
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Hamoy 2016 (Continued)

Health worker category

Health professionals and health managers

Health issue

Routine services provided at rural health facilities

mHealth system

The health workers used mobile phones to record point-of-care specific data on services routinely pro-
vided at the rural health facilities. This data was aggregated and presented in a dashboard for use by
programme managers and policy makers.

WHO taxonomy 2.5 Healthcare provider communication
2.5.2 Communication and performance feedback to healthcare provider
Notes The implementation date of the mHealth programme was not reported. The survey was conducted be-

tween March and May 2013.

Hampshire 2016

Country

Ghana and Malawi

Resources

Ghana: lower middle-income country

Malawi: low-income country

Data collection

Interviews

Health worker category

Community health nurses (CHWSs)

Health issue

General primary healthcare services

mHealth system

There was no mHealth platform developed. The health workers used their personal mobile phones for
a wide range of healthcare services.

WHO taxonomy No classification identified

Notes The mHealth study was conducted between 2012 and 2015.
Hao 2015

Country Swaziland

Resources Lower middle-income country

Data collection

Interviews

Health worker category

Health workers in remote clinics responsible for receiving tests results from the national laboratory

Health issue

Laboratory tests

mHealth system

A mobile phone with a SIM card was issued to the clinics, on which they received clients’ test results
from the laboratory.

WHO taxonomy

2.10 Laboratory and diagnostics imaging management
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Hao 2015 (Continued)

2.10.1 Transmit diagnostic result to healthcare provider

Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between July and August 2012.

Henry 2016

Country Kenya

Resources Lower middle-income country

Data collection Interviews and WhatsApp messages

Health worker category Lay health workers (LHWs) and their supervisors

Health issue Unclear

mHealth system LHWs used WhatsApp text messaging to inform their supervisors about their work, and the supervisors
in turn used WhatsApp to communicate with the LHWs. It is unclear if the phones were issued to the
health workers.

WHO taxonomy 2.5 Healthcare provider communication
2.5.1 Communication from healthcare provider(s) to supervisor
3.1 Human resource management
3.1.2 Monitor performance of healthcare provider(s)

Notes The mHealth study was conducted between August 2014 and March 2015.

Hirsch-Moverman 2017

Country Lesotho

Resources Lower middle-income country

Data collection Interviews

Health worker category Lay health workers (LHWs)

Health issue Unclear

mHealth system The community-based LHWSs received automated medication and appointment reminders of their

clients, on their personal mobile phones. They also sent text messages to clients, and received monthly
phone credit. Facility-based LHWs used a mobile phone, issued to them, to communicate with the com-
munity-based LHWs. Clients with access to a mobile phone, received monthly airtime to communicate
with the LHWs and facility staff.

WHO taxonomy 1.2 Targeted client communication

1.1.3 Transmit targeted alerts and reminders to client(s)

Notes The mHealth study was conducted between April 2013 and August 2015.
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Huq 2014
Country Bangladesh
Resources Lower middle-income country

Data collection

Interviews and focus group discussions

Health worker category

Community skilled birth attendants (CSBAs)

Health issue

Maternal and child health

mHealth system

CSBAs used mobile phones, issued to them, to communicate with their clients. The clients and their
families could call CSBAs, free of charge, for maternal and neonatal health and emergencies. CSBAs al-
so used the phones to call medical experts at the Solution Link Group. Both the CSBAs and Solution
Link Group members could call back the mothers or others if necessary in the course of managing a
condition. All these calls were either free of charge or reimbursed.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan
2.5 Healthcare provider communication
No subclassifcation identified
Notes The mHealth study was conducted between September 2009 and March 2011.

llozumba 2018

Country

India

Resources

Lower middle-income country

Data collection

Interviews and focus group discussions

Health worker category

Lay health workers (LHWs)

Health issue

Prevention of mother-to-child transmission of HIV/AIDS

mHealth system

LHWSs used mobile phones, issued to them, to register their clients on the phones. They collected key
health information on the phones during client visits, and also received educational materials regard-
ing maternal health care on the phones.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan
2.8 Healthcare provider training
2.8.1 Provide training content to healthcare provider(s)
Notes The mHealth study was initiated in 2011. The qualitative study was conducted between April 2015 and
November 2016.
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Jalloh-Vos 2013

Country Sierra Leone

Resources Low-income country

Data collection Mixed methods: a survey and interviews

Health worker category Health professionals, paraprofessionals and health managers

Health issue Maternal and newborn health

mHealth system The health workers received a mobile phone that allowed them to call numbers in the closed user

group network for free. The network aimed to improve health worker to health worker communication.

WHO taxonomy 2.5 Healthcare provider communication

2.5.5 Peer group for healthcare providers

Notes The mHealth study was conducted between August 2012 and July 2013.

Jennings 2013

Country Kenya

Resources Lower middle-income country

Data collection Interviews and focus group discussions

Health worker category Lay health workers (LHWs) and nurses

Health issue General primary healthcare services

mHealth system There was no mHealth platform developed. The health workers used their personal mobile phones to

provide healthcare services related to the prevention of mother-to-child transmission.

WHO taxonomy 2.1 Client identification and registration

2.1.2 Enrol client for health services/clinical care plan

Notes It is unclear when the mHealth and qualitative studies were conducted.
Jones 2012
Country Kenya
Resources Lower middle -income country
Data collection Interviews
Health worker category Lay health workers (LHWs)
Health issue Malaria
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Jones 2012 (Continued)

mHealth system

LHWs received automated treatment messages for paediatric malaria case management, with motiva-
tional quotes, on their personal mobile phones.

WHO taxonomy 2.5 Healthcare provider communication
2.5.4 Transmit non-routine health event alerts to healthcare provider(s)
Notes The mHealth study was conducted between May and October 2009.
Kabakyenga 2016
Country Uganda
Resources Low-income country

Data collection

Mixed methods: household surveys, focus group discussions, and interviews

Health worker category

Lay health workers (LHWs)

Health issue Children under five years old

LHWs entered client information on their mobile phones following integrated community case man-
agement (iCCM) algorithm prompts during home visits.

mHealth system

WHO taxonomy 2.3 Healthcare provider decision support
2.3.1 Provide prompts and alerts according to protocol
Notes Itis unclear when the mHealth study was implemented. The qualitative study was conducted at the
end of 2012.
Khan 2015
Country Bangladesh
Resources Lower middle-income country

Data collection Interviews

Health worker category Lay village doctors

Health issue General primary healthcare services

mHealth system The lay village doctors used mobile phones to call trained doctors for consultation and medication pre-

scription regarding their clients. It is unclear if the phones were issued to the health workers.

WHO taxonomy 2.9 Prescription and medication management
2.9.1 Transmit or track prescription orders
Notes The mHealth study was conducted between 2011 and 2013.
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Knoble 2015
Country Nepal
Resources Low-income country

Data collection

Mixed methods

Health worker category

Mid-level health workers

Health issue

General health complaints from clients visiting the health facility

mHealth system

The software loaded onto tables allowed electronic diagnostic applications in aid of clinical diagnosis.
The application required the health workers to input client data and answer specific questions.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.1 Provide prompts and alerts according to protocol
Notes Itis unclear when the mHealth study was implemented.

Kolltveit 2017

Country

Norway

Resources

High-income country

Data collection

Focus group discussions

Health worker category

Nurses

Health issue

Diabetic foot ulcers

mHealth system

The nurses used smart phones, issued to them, to send wound assessment images and text to special-
ist health workers. The specialists in turn, contacted the nurses who then performed wound care in ac-
cordance with the specialist’s assessment.

WHO taxonomy 2.4 Telemedicine
2.4.4 Consultations for case management between healthcare provider(s)
Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between January 2014 and June 2015.
Lodhia 2016
Country Kenya
Resources Lower middle-income country
Data collection Interviews
Health worker category Health care providers (HCPs) and decision makers in ophthalmic service provision
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Lodhia 2016 (continued)

Health issue

Eye care

mHealth system

The HCPs used smart phones to perform comprehensive eye examinations.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.3 Screen clients by risk or other health status
Notes It is unclear when the mHealth and qualitative studies were conducted.
Madon 2014
Country Tanzania
Resources Low-income country

Data collection

Interviews, focus group discussions, and observations

Health worker category

Lay health workers (LHWs)

Health issue

Neglected tropical diseases

mHealth system

LHWs used smart phones, issued to them, to record household information for disease management.

WHO taxonomy 4.3 Location mapping
4.3.3 Map location of clients and households
Notes The mHealth study was conducted in 2011.

Medhanyie 2015

Country

Ethiopia

Resources

Low-income country

Data collection

Interviews and field notes

Health worker category

Lay health workers (LHWs)

Health issue

Maternal and child health

mHealth system

LHWs used smart phones, issued to them, to record their healthcare services to clients.

WHO taxonomy 2.5 Healthcare provider communication
2.5.1 Communication from healthcare provider(s) to supervisor
Notes Itis unclear when the mHealth and qualitative studies were conducted.
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Messinger 2017

Country Bangladesh

Resources Lower middle-income country

Data collection Interviews

Health worker category Healthcare professionals (doctors, paramedics), programme staff, and lay health workers (LHWs; tradi-

tional healers, drug store sellers, village doctors, traditional birth attendants)

Health issue Menstrual regulation

mHealth system There was no mHealth platform developed. The health workers used their personal mobile phones to
access healthcare information and communicate with their clients.

WHO taxonomy No classification identified

Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between July and September 2013.

Missal 2016

Country India

Resources Low middle-income country

Data collection Mixed methods: survey and interviews

Health worker category Lay health workers (LHWs)

Health issue Maternal, newborn and child health

mHealth system The LHWs had mobile devices onto which the software was loaded. It included voice messages and
videos
on issues regarding maternal, newborn, and child health that could be played during the counselling
sessions with pregnant mothers.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.1 Provide prompts and alerts according to protocol

Notes It is unclear when the mHealth study was conducted.

Mitchell 2012

Country Tanzania
Resources Low-income country
Data collection Interviews
Health worker category Health care providers (HCPs)
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Mitchell 2012 (continued)

Health issue Integrated management of childhood illness (IMCI)
mHealth system HCPs used personal digital assistants, issued to them, to follow the IMCI protocol during client visits.
WHO taxonomy 2.3 Healthcare provider decision support

2.3.2 Provide checklist according to protocol

Notes The mHealth study was conducted between May 2008 and December 2009.
Modi 2015
Country India
Resources Low middle-income country
Data collection Interviews
Health worker category Lay health workers (LHWs)
Health issue Maternal, newborn and child health
mHealth system The software loaded onto mobile phones served as a job aid for the LHWs. It included visit scheduling,

diagnosis and patient management, electronic

decision support, as well as supervisor features.

WHO taxonomy 2.2 Client health records
2.1 Longitudinal tracking of client’s health status and services received
2.3 Healthcare provider decision support
2.3.2 Provide checklist according to protocol
2.5 Healthcare provider communication

2.5.1 Communication from healthcare provider to supervisor

Notes The programme was implemented over 7 months in 2013.
Murray 2011
Country Scotland
Resources High-income country
Data collection Interviews
Health worker category Nurses
Health issue Unclear
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Murray 2011 (Continued)

mHealth system Nurses used personal digital assistants (PDAs), issued to them, to record clinical assessment informa-
tion while visiting clients. The platform also had decision support in the form of assessment tools with
associated healthcare algorithms.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan
2.3 Healthcare provider decision support

2.3.2 Provide checklist according to protocol

Notes The mHealth study was conducted between 2004 and 2006.
Murray 2015
Country Canada
Resources High-income country
Data collection Interviews
Health worker category Professional health workers (doctors, nurses, pharmacist), administrative staff, and social worker
Health issue HIV/AIDS
mHealth system The health workers, administrative staff, and social worker, used mobile phones for bi-directional SMS

messaging with clients. It is unclear if the phones were issued to the health workers.

WHO taxonomy No classification identified
Notes The mHealth study was conducted in 2012.
Mwendwa 2016
Country Rwanda
Resources Low-income country
Data collection Focus group discussions
Health worker category Lay health workers (LHWs)
Health issue Maternal and child health
mHealth system LHWs used mobile phones, issued to them, to record routine health care to pregnant mothers. They

received automated reminders on their clients’ appointment dates. They could also send emergency
alerts and receive advice on immediate action.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan

2.3 Healthcare provider decision support
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Mwendwa 2016 (Continued)

2.3.1 Provide prompts and alerts according to protocol
2.6 Referral co-ordination

2.6.1 Co-ordinate emergency response and transport

Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-
ducted between June and July 2013.

Nguyen 2015

Country India

Resources Lower middle-income country

Data collection Focus group discussions

Health worker category Lay health workers (LHWs), community leaders, state officials

Health issue Maternal and child health

mHealth system LHWs used mobile phones to record their healthcare services. Their data were immediately displayed
in online reports consisting of data tables and dashboards. It is unclear if the phones were issued to the
health workers.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan
2.5 Healthcare provider communication
2.5.1 Communication from healthcare provider(s) to supervisor

Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-

ducted between October and November 2013.

Orchard 2014

Country Australia

Resources High-income country

Data collection Interviews

Health worker category Receptionists and nurses

Health issue Atrial fibrillation

mHealth system Receptionists and nurses used iPhones, issued to them, to screen clients before their consultation with
adoctor.

WHO taxonomy 2.3 Healthcare provider decision support

2.3.3 Screen clients by risk or other health status
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Orchard 2014 (continued)

Notes

The mHealth study was conducted between May and October 2013.

Praveen 2014

Country

India

Resources

Lower middle-income country

Data collection

Interviews

Health worker category

Lay health workers (LHWs) and doctors

Health issue Cardiovascular diseases

mHealth system LHWs used tablets, issued to them, to screen and provide treatment advice to clients.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.3 Screen clients by risk or other health status
Notes Itis unclear when the mHealth and qualitative studies were conducted.
Quinn 2013
Country Ireland
Resources High-income country

Data collection Interviews and focus group discussions

Health worker category Public health nurses (PHNSs)

Health issue Chronic venous ulcers

mHealth system The PHNs used iPhones, issued to them, to provide wound care to clients. They sent images and notes

of the wound to a doctor at tertiary level. The doctor then advised the PHN on how to treat the wound.

WHO taxonomy 2.4 Telemedicine
2.4.4 Consultations for case management between healthcare provider(s)
Notes The mHealth study was conducted between October and December 2011.

Ramirez 2017

Country USA
Resources High-income country
Data collection Interviews
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Ramirez 2017 (Continued)

Health worker category

Lay health workers (LHWs), care managers and doctor

Health issue

Stroke survivors

mHealth system

The LHWs used the tablets, issued to them, to screen clients during home visits. They also captured
other health information that was used for treatment planning.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.3 Screen clients by risk or other health status
Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-

ducted between April and June 2015.

Rothstein 2016

Country

Ghana

Resources

Lower middle-income country

Data collection

Interviews and focus group discussions

Health worker category

Community health nurses (CHNs), district health information officers, and district health directors

Health issue

Maternal and child health

mHealth system

The CHNs used mobile phones, issued to them, to support their client care. They were able to track
pregnant women and mother-infant pairs, and received reminders of upcoming and missed appoint-
ments of their clients.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan
2.3 Healthcare provider decision support
2.3.1 Provide prompts and alerts according to protocol
Notes The mHealth study was conducted in 2011 and 2013.

Schoen 2017

Country

Brazil

Resources

Upper middle-income country

Data collection

Interviews and focus group discussions

Health worker category

Lay health workers (LHWs)

Health issue

Routine health information
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Schoen 2017 (continued)

mHealth system

LHWs used mobile phones to collect health and demographic data of community members that could
be used for healthcare planning. It is unclear if the phones were issued to the health workers.

WHO taxonomy 4.3 Location mapping
4.3.3 Map location of clients and households
Notes The mHealth study was conducted between 2009 and 2015.
Shao 2015
Country Tanzania
Resources Low-income country

Data collection

Interviews and focus group discussions

Health worker category

Primary health workers (PHWs)

Health issue

Child health

mHealth system

The PHWs used smartphones and tablets, issued to them, to collect client clinical data. This was used
to follow-up clients with problems.

WHO taxonomy 4.3 Location mapping
4.3.3 Map location of clients and households
Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-

ducted February - October 2012.

Shieshia 2014

Country

Malawi

Resources

Low middle-income country

Data collection

Mixed methods: questionnaires, inventory assessment

forms, and interviews

Health worker category

Lay health workers (LHWs)

Health issue

Supply chain

mHealth system

The intervention (cStock) was an SMS and web-based reporting and resupply system that was used by
the LHWSs to report stock data via SMS through their personal mobile phones.

WHO taxonomy 3.2 Supply chain management
3.2.2 Notify stock levels of health commodities
Notes Baseline and follow-up evaluations were done in May 2010 and February 2013.
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Surka 2014
Country South Africa
Resources Upper middle-income country

Data collection

Focus group discussions

Health worker category

Lay health workers (LHWs)

Health issue

Cardiovascular diseases

mHealth system

LHWs used mobile phone, issued to them, to screen clients.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.3 Screen clients by risk or other health status
Notes Itis unclear when the mHealth and qualitative studies were conducted.
Tewari 2017
Country India
Resources Lower middle-income country

Data collection

Interviews and focus group discussions

Health worker category

Lay health workers (LHWs) and care doctors

Health issue

Common mental disorders

mHealth system

LHWSs and doctors use smart phones and tablets to screen, diagnose and manage clients.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan
2.3 Healthcare provider decision support
2.3.3 Screen clients by risk or other health status
Notes The mHealth study was conducted between May 2014 and April 2016.
Toda 2017
Country Kenya
Resources Lower middle-income country
Data collection Interviews
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Toda 2017 (Continued)

Health worker category

Subcounty disease co-ordinators, who were the first level responders for disease surveillance activities,
and health workers responsible for disease surveillance reporting tasks

Health issue

Notifiable diseases

mHealth system

The health workers used mobile phones (issued to them), to report disease outbreaks.

WHO taxonomy 4.1 Data collection, management, and use
4.1.1 Non-routine data collection and management
Notes The mHealth study was conducted between 2013 and 2014.

Valaitis 2005

Country

Canada

Resources

High-income country

Data collection

Focus group discussions

Health worker category

Public health nurses (PHNSs)

Health issue

School health

mHealth system

PHNs use personal digital assistants (PDAs) and tablet computers (issued to them), support calendar-
ing, contact lists, and electronic documentation to provide health care in schools.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan
2.3 Healthcare provider decision support
2.3.1 Provide prompts and alerts according to protocol

Notes The mHealth study was conducted in 2002.

van der Wal 2016
Country Myanmar
Resources Lower middle-income country

Data collection

Interviews and focus group discussions

Health worker category

Auxiliary midwives (AMWSs) and their supervisory midwives

Health issue

Maternal and child health

mHealth system

The AMWs and supervisory midwives used smartphones, issued to them, for client registration and clin-
ical decision support.

WHO taxonomy

2.1 Client identification and registration
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van der Wal 2016 (continued)

2.1.2 Enrol client for health services/clinical care plan
2.3 Healthcare provider decision support

2.3.1 Provide prompts and alerts according to protocol

Notes

The mHealth study was conducted in 2014.

van Heerden 2017

Country

Kenya

Resources

Lower middle-income country

Data collection

Focus group discussions

Health worker category

Lay health workers (LHWs)

Health issue

Maternal and child health

mHealth system

Software was loaded onto the LHW's mobile phones, which include a child growth and development
assessment function. The recorded data were stored on a central server to inform training and supervi-
sion needs, and adjustments to programme implementation.

WHO taxonomy 2.3 Healthcare provider decision support
2.3.2 Provide checklist according to protocol
Notes The study was conducted between May and September 2014.
Vedanthan 2015
Country Kenya
Resources Lower middle-income country

Data collection

Focus group discussions

Health worker category

Nurses and doctors

Health issue

Hypertension

mHealth system

The health workers used tablets, issued to them, to provide health care to clients. An algorithm was
loaded on the tablets with appropriate prompts and reminders to guide the workers’ health care.

WHO taxonomy

2.1 Client identification and registration

2.1.2 Enrol client for health services/clinical care plan
2.3 Healthcare provider decision support

2.3.1 Provide prompts and alerts according to protocol

2.7 Health worker activity planning and scheduling
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Vedanthan 2015 (continued)

2.7.2 Schedule healthcare provider's activities

Notes

Itis unclear when the mHealth and qualitative studies were conducted.

Watkins 2018

Country

South Africa

Resources

Upper middle-income country

Data collection

Interviews

Health worker category

Nurses and doctors

Health issue

Chronicillnesses, maternal and child health

mHealth system

There was no mHealth platform developed. The health workers used their personal mobile phones to
access healthcare information and to communicate with colleagues.

WHO taxonomy 2.5 Healthcare provider communication
2.5.5 Peer group for healthcare providers
Notes The implementation date of the mHealth programme was not reported. The qualitative study was con-

ducted between January and June 2014.

Westergaard 2017

Country

USA

Resources

High-income country

Data collection

Interviews

Health worker category

Lay health workers (LHWs)

Health issue

HIV/AIDS and substance use

mHealth system

The LHWs used smart phones, issued to them, to screen clients for barriers to care and medication ad-
herence.

WHO taxonomy 2.1 Client identification and registration
2.1.2 Enrol client for health services/clinical care plan
2.3 Healthcare provider decision support
2.3.3 Screen clients by risk or other health status
Notes The mHealth study was conducted between September 2013 and November 2014.
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Wolff-Piggott 2018

Country South Africa

Resources Upper middle-income country

Data collection Interviews and observations

Health worker category Facility managers, nurses, any other staff

Health issue Maternal and child health

mHealth system Nurses used their personal mobile phones to register pregnant women and mothers with infants. Once

they were registered, these women received healthcare information on their personal phones.

WHO taxonomy 1.1 Targeted client communication

1.1.1 Transmit health event alerts to specific population group(s)

Notes The mHealth study began in August 2014 and is ongoing.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Adokiya 2015 Wrong technology
Beauregard 2017 Mobile devices not used to deliver primary healthcare services
Beisel 2016 Wrong technology
Boddy 2009 Wrong technology
Bouskill 2018 Wrong technology
Cai 2017 Wrong participants
Campbell 2014 Not primary health care
Crilly 2019 Wrong technology
Dev 2019 Wrong participants
Diese 2018 Hypothetical use of mobile devices
Donald 2016 Wrong technology
Doyle 2012 Wrong study type
Duclos 2017 Hypothetical use of mobile devices
Duggal 2018 Hypothetical use of mobile devices
English 2016 Not primary health care
Fairbrother 2013 Wrong participants
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Study Reason for exclusion
Farrell 2016 Not primary health care
Garrett 2008 Hypothetical use of mobile devices

Golsteijn 2017

Wrong participants

Griffiths 2017

Not primary health care

Gururajan 2014

Wrong study type

Haimi 2018

Wrong technology

Halje 2016

Not primary health care

Hallberg 2018

Wrong participants

Hanna 2013 Wrong participants
Harle 2014 Wrong technology
Harris 2013 Wrong participants

Holzman 2018

Wrong technology

Johansson 2010

Not primary health care

Kuiper 2010

Wrong study type

Larsen 2012

Wrong technology

Mares 2016

Not primary health care

Mather 2015

Not primary health care

McAlearney 2004

Not primary health care

Mehta 2018 Wrong technology
Melby 2014 Wrong technology
Mirsky 2016 Wrong technology

Mukasa 2017

Wrong technology

Neville 2006

Wrong technology

Ng 2017

Wrong participants

Nygren 2014

Wrong study type

Pahwa 2018

Not primary health care

Pimmer 2014

Not primary health care

Popeski 2015

Wrong technology

Health workers’ perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative

evidence synthesis (Review)
Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.

74



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health. Cochrane Database of Systematic Reviews

Study

Reason for exclusion

Salbach 2011

Wrong technology

Sampson 2016

Wrong technology

Sanabria 2012

Wrong study type

Seward 2018

Not primary health care

Smillie 2014 Hypothetical use of mobile devices
Sureshkumar 2016 Wrong participants

Varsi 2015 Not primary health care

Verwey 2012 Wrong participants

Willcox 2015 Wrong participants

Wittmann-Price 2012

Not primary health care

Wong 2013

Wrong technology

Wools-Kaloustian 2009

Wrong study type

Characteristics of studies awaiting assessment [ordered by study ID]

Abejirinde 2018

Notes

This study explored how using mHealth for non-invasive screening of pre-eclampsia, gestational di-
abetes and anaemia at the point-of-care, impacted health worker-client relationships. The study
was conducted in Ghana.

Abejirinde 2018a

Notes This study explored the experiences and perceptions of health workers of using an mHealth inte-
grated diagnostic kit to support antenatal care service delivery in Ghana.
Abidi 2018
Notes This study explored health workers' perceptions and experiences in developing and evaluating an
mHealth decision support platform used by health workers to support diabetes clients. The study
was conducted in Canada.
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Alam 2019

Notes This study explored health workers' perceptions and experiences when using mHealth to provide
weekly voice or text messages to pregnant women, new mothers, and family members on various
aspects of maternal, neonatal, and infant health. The study was conducted in Bangladesh.

Amoakoh 2019

Notes This study explored the 'how and why' of an mHealth intervention to support clinical decision mak-
ing by health workers of maternal and neonatal healthcare services in Ghana.

Anastasiadou 2019

Notes This study explored health workers' and mHealth experts' attitudes toward mHealth tools in gener-
al, and the acceptability and feasibility of a specific mHealth tool for clients with an eating disorder
in Spain.

Asgary 2019
Notes This study explored the acceptability and feasibility of smartphone-based training of low- to mid-

level health workers in cervical cancer screening. The study was conducted in Ghana.

Austin 2020
Notes This study explored health workers' perceptions and experiences when using mHealth to collect
daily patient-generated health data in the UK.
Barsky 2019
Notes This study explored health workers' perceptions and experiences when using an SMS text messag-
ing-based system for blood pressure and hypertension management in Canada and Tanzania.
Bauer 2018
Notes This study explored health workers' perceptions and experiences when using mHealth to facilitate
collaborative care to support clients with mental health problems. The study was conducted in the
USA.
Bennett-Levy 2017
Notes This study explored health workers' perceptions and experiences when using mHealth to provide

mental health services in Australia.
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Bessat 2019

Notes This study explored health workers' perceptions and experiences when using mHealth-based clin-
ical decision algorithms for client management to improve the quality of care and rational use of
antimicrobials. The study was conducted in India.

Bhatt 2018
Notes This study explored health workers' perceptions and experiences when using mHealth-supported
screening intervention for servical cancer in India.
Bolan 2018
Notes This study explored the feasibility, acceptability, and potential effect of mHealth on health work-
ers' practices in basic emergency obstetric and newborn care. The study was conducted in the De-
mocratic Republic of the Congo.
Bonnell 2018
Notes This study explored the feasibility of lay health workers to use mHealth for improving the identifi-
cation of pregnancy-related complications and access to care for hard-to-reach pregnant women.
The study was conducted in the Dominican Republic.
Boyce 2019
Notes This study explored health workers' perceptions and experiences when using mHealth to deliver

lifesaving services for children in Malawi.

Chirambo 2019

Notes This study explored health workers' perceptions and experiences of factors that affected the sus-
tainability of the use of mHealth decision-making tools in delivering healthcare services to children
in Malawi.

de Vries 2017

Notes This study explored health workers' perceptions and experiences of factors that may influence
them and clients to use mHealth for two-way risk communication. The study was conducted in
Spain, the Netherlands, and UK.
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Dharmayat 2019

Notes This study explored the barriers and facilitators for the wider implementation of an mHealth inter-
vention for community case management of childhood illnesses in Malawi.

DiCarlo 2018

Notes This study explored health workers' perceptions and experiences of a combination of interven-
tions, which included mHealth, to decrease the attrition among HIV-positive women who initiat-
ed prevention of mother-to-child transmission (PMTCT) services, and their infants, through to 6
months postpartum. The study was conducted in Kenya.

Dodson 2019
Notes This study explored health workers' perceptions and experiences when using mHealth-based clini-
cal decision support tools.
Donaghy 2019
Notes This study explored health workers' perceptions and experiences when using mHealth to facilitate

remote consultation between health workers in Scotland.

Dusabe-Richards 2016

Notes This study explored health workers' perceptions and experiences when using mHealth to provide
primary healthcare services in Ethiopia.

Ferrari 2016

Notes This study explored health workers' perceptions and experiences when using mHealth for self-as-
sessment completed by clients while waiting for consultation with a health worker. The study was
conducted in Canada.

Fischer 2019

Notes This study explored health workers' perceptions and experiences when using mHealth to provide
maternal and child healthcare services in South Africa.

Gopalakrishnan 2020

Notes This study explored health workers' perceptions and experiences when using mHealth to record
and report their daily activities in providing maternal and child healthcare services in India.
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Grant 2019

Notes This study explored health workers' perceptions and experiences when using mHealth for blood
pressure measurement in the UK.

Hackett 2018
Notes This study explored health workers' perceptions and experiences regarding data security and pri-
vacy in using mHealth to improve women's uptake of maternal health services in Tanzania.
Hackett 2019
Notes This study explored the performance and quality of care of health workers when using mHealth to
provide maternal and child healthcare services in Tanzania.
Hans 2017
Notes This study explored health workers' perceptions and experiences when using mHealth to capture
client-reported measures to support self-management in Canada.
Henkemans 2018
Notes This study explored health workers' perceptions and experiences when using mHealth for conver-
sational support, tailored education and information on social services, to parents in the Nether-
lands.
Hutchinson 2017
Notes This study explored health workers' perceptions and experiences of using mHealth to incorporate a

rapid diagnostic test for malaria, into routine practice in Tanzania.

Ide 2019
Notes This study explored health workers' acceptance of mHealth to provide child healthcare services in
Malawi.
Ismail 2019
Notes This study explored health workers' perceptions and experiences when using their personal
mHealth devices in delivering healthcare services in India.
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Johnson 2019

Notes This study explored medical students' perceptions and experiences when using mHealth during a
clinical practicum in rural areas in the USA.
Kapoor 2019
Notes This study explored health workers' perceptions and experiences when using mHealth for sub-

stance use screening and interventions in the USA.

Kaunda-Khangamwa 2018

Notes

This study explored health workers' perceptions and experiences when using mHealth to improve
their adherence to case management guidelines for malaria and other diseases in Malawi.

Kawakyu 2019

Notes This study explored issues to improve health workers' experiences with using mHealth to identi-
fy cascade inefficiencies and solutions to prevent mother-to-child HIV transmission in Kenya and
Mozambique.
Klocek 2019
Notes This study explored health workers' perceptions and experiences when using mHealth to provide

healthcare services in the Czech Republic.

Kolltveit 2018

Notes This study explored health workers' perceptions and experiences when using mHealth for remote
diabetes foot ulcer care in Norway.
Kurumop 2013
Notes This study explored the feasibility and acceptability of a text message reminder service that sup-
ported health workers to
adhere to a revised malaria treatment protocol. The study was conducted in Papua New Guinea.
Laar 2019
Notes This study explored the feasibility of health workers' use of mHealth for the provision of maternal
and child health services in rural settings in Ghana.
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Larsen-Cooper 2015

Notes This study explored the benefits and limitations associated with intermediaries to provide access
to, and increase utilisation of, an mHealth intervention amongst people without personal phones.
The study was conducted in Malawi.
Lemay 2012
Notes This study explored health workers' perceptions and experiences when using mHealth to improve

their use and knowledge of reproductive health and HIV/AIDS. The study was conducted in Malawi.

Lindberg 2019

Notes This study explored health workers' perceptions and experiences of integrating mHealth into deliv-
ering home care in rural areas in South Africa.
MacDonald 2019
Notes This study explored contextual factors that improved the use of mHealth among healthcare work-
ers to enhance maternal healthcare in rural Senegal.
Maraba 2018
Notes This study explored the feasibility, acceptability, and potential of an mHealth application to reduce

the initial loss to follow-up in a tuberculosis programme. The study was conducted in South Africa.

Martinez-Brockman 2019

Notes This study explored health workers' perceptions and experiences when using mHealth in a breast-
feeding peer counselling intervention in the USA.
Mather 2019
Notes This study explored health workers' perceptions and experiences when integrating mHealth into

their daily workflow at point-of-care in Australia.

McBride 2018

Notes This study explored health workers' perceptions and experiences when using mHealth to improve
access to maternal, newborn and child health services in Vietnam.
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McHenry 2018

Notes This study explored health workers' perceptions and experiences when using mHealth for disclo-
sure-related counselling with HIV-infected children and their caregivers in Kenya.

Mengesha 2018

Notes This study explored health workers' perceptions and experiences when using mHealth to improve
the timeliness, quality, and use of health data in Ethiopia.

Musabyimana 2018

Notes This study explored health workers' perceptions and experiences when using mHealth to provide
maternal and child health services in Rwanda.

Nes 2018
Notes This study explored health workers' perceptions and experiences when using mHealth to support
diabetes type 2 clients.
Ngor 2018
Notes This study explored health workers' perceptions and experiences when using mHealth for the sur-

veillance and early treatment of malaria in Cambodia.

Nichols 2019

Notes This study explored health workers' perceptions and experiences when using mHealth to improve
blood pressure monitoring and facilitate adherence to antihypertensive medication. The study was
conducted in Ghana.

Orchard 2019

Notes This study explored the perceptions and experiences of health workers who used mHealth in an
atrial fibrillation screening and management programme in Australia.

Palazuelos 2013a

Notes This study explored health workers' perceptions and experiences when using mHealth for medicine
dosing in Mexico and Guatemala.
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Patel 2018

Notes This study explored health workers' perceptions and experiences when using mHealth to support
pregnant women in Kenya.

Pimmer 2017
Notes This study explored health workers' perceptions and experiences when using mHealth to improve
healthcare services in rural Malawi.
Pimmer 2018
Notes This study explored health workers' perceptions and experiences when using mHealth to access
counselling information during health education sessions with clients in Malawi.
Ramukumba 2019
Notes This study explored health workers' perceptions and experiences when integrating mHealth into
their healthcare services in South Africa.
Rassi 2018
Notes This study explored the feasibility, acceptability and outcomes of an mHealth intervention to in-
crease the coverage of intermittent preventive treatment of malaria in pregnancy. The study was
conducted in Uganda.
Rose 2019
Notes This study explored health workers' perceptions and experiences when using mHealth for the

proactive assessment of obesity risks during infancy in England.

Saleem 2018

Notes This study explored health workers' needs when integrating mHealth with client electronic health
records. The study was conducted in the USA.

Steege 2018
Notes This study explored health workers' perceptions and experiences when using mHealth to provide
TB and maternal healthcare services in Ethiopia.
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Stalberg 2018

Notes This study explored health workers' perceptions and experiences when using mHealth as a facilita-
tor in healthcare situations with children.

Terio 2019

Notes This study explored health workers' perceptions and experiences when using mHealth to provide
post-stroke healthcare in Uganda.

Thobias 2018

Notes This study explored health workers' perceptions and experiences when using mHealth to improve
mothers’ knowledge of reproductive and child health in Tanzania.

Thomsen 2019

Notes This study explored health workers' perceptions and experiences when using mHealth to improve
the quality of care and potentially save the lives of mothers and newborns in Ethiopia.

Vamos 2019

Notes This study explored health workers' perceptions and experiences when using mHealth to promote
oral health during prenatal care visits in the USA.

Vasalampi 2017

Notes This study explored health workers' perceptions and experiences when using mHealth to provide
home-based care services in Finland.

Venables 2019
Notes This study explored health workers' perceptions and experiences when using mHealth for HIV
counselling and treatment adherence in Zimbabwe.
Verwey 2014
Notes This study explored health workers' perceptions and experiences when using mHealth to stimulate
the physical activity of chronically ill clients in the Netherlands.
Health workers’ perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative 84

evidence synthesis (Review)
Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.

Cochrane Database of Systematic Reviews

Vroom 2017
Notes This study explored health workers' perceptions and experiences when using mHealth for report-
ing house-to-house mass drug administration data for the treatment and management of lymphat-
ic filariasis. The study was conducted in Ghana.
Vélez 2014
Notes This study explored health workers' perceptions and experiences when using mHealth for manag-
ing maternal client care and decision-making, in Ghana.
Ware 2018
Notes This study explored health workers' perceptions and experiences regarding the sustainability and
scaling-up of an mHealth programme that was part of standard care in a specialty heart function
clinicin Canada.
Ware 2018a
Notes This study explored health workers' perceptions and experiences when using mHealth as part of

standard care in a specialty heart function clinic in Canada.

Watson 2015

Notes This study explored health workers' perceptions and experiences when using mHealth to provide
appropriate medical treatment to reduce maternal mortality in Papua New Guinea.
Webb 2018
Notes This study explored health workers' perceptions and experiences when using mHealth to screen
young people for mental health disorders and health compromising behaviours in Australia.
White 2018
Notes This study explored health workers' perceptions and experiences when using mHealth during con-
tact investigation for tuberculosis in Uganda.
White 2019
Notes This study explored health workers' perceptions and experiences when using mHealth to improve

the uptake and completion of pulmonary rehabilitation in the UK.
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Xiao 2019
Notes This study explored health workers' perceptions and experiences when using mHealth for home
blood pressure monitoring. The study was conducted in China.
Zeleke 2019
Notes This study explored health workers' perceptions and experiences with comparing mHealth with pa-
per-pen data capturing for demographic surveillance. The study was conducted in Ethiopia.
Zhang 2016
Notes This study explored health workers' perceptions and experiences about the risks of adding bio-

medical sensors to mHealth healthcare services. The study was conducted in Peru.

ADDITIONAL TABLES

Table 1. Studiesincluded but not sampled: methodological limitations

Study ID

Title

Methodological limitation concerns

Bardosh 2017

Operationalizing mHealth to improve
patient care: a qualitative implementation
science evaluation of the WelTel texting
intervention in Canada and Kenya

Serious concerns due to insufficient information on study
context, poorly described sampling and data analysis. The
results are often written as generalisations, without being
ascribed to particular participants, or particular participant
groups. There was no reference to author reflexivity.

Braun 2016 An evaluation of a family planning mobile Serious concerns due to insufficient information on the
job aid for community health workers in study context, sampling, data collection and analysis, and
Tanzania too few participant quotes to support their findings. There

was no reference to author reflexivity.

Hamoy 2016 Real-time Regular Routine Reporting for Serious concerns due to no explanation on their sampling,
Health (R4Health): lessons from the imple-  poorly described data collection and analysis, and no refer-
mentation of a large scale mobile health ence to author reflexivity.
system
for routine health services in the Philip-
pines

Kabakyenga 2016 A demonstration of mobile phone deploy- Serious concerns due to no description of data analysis, au-
ment to support the treatment of acutely thor reflexivity, and insufficient information on the partici-
ill children under five in Bushenyi district, pants. It appears as if the study findings are more support-
Uganda ed by the quantitative data than the qualitative data.

Knoble 2015 Electronic diagnostic algorithms to assist Serious concerns due to a very poor methods section,
mid-level healthcare workers in Nepal: a which made it impossible to appraise the study's method-
mixed-method exploratory study ology.

Missal 2016 Building capacity to use m-Health in ma- Serious concerns due to insufficient information on study
ternal, newborn and child health interven-  context, sampling, data collection and analysis, and no ref-
tions erence to author reflexivity.
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Table 1. Studies included but not sampled: methodological limitations (continueq)

Modi 2015

Development and formative evaluation of
an

innovative mHealth intervention for im-
proving

coverage of community-based maternal,
newborn

and child health services in rural areas of
India

Serious concerns due to insufficient information on data
analysis, author reflexivity, and poor data to support the
study findings.

Jalloh-Vos 2013

Mobile health: connecting managers, ser-
vice providers and clients in Bombali dis-
trict, Sierra Leone

Serious concerns due to insufficient information on sam-
pling, data collection and analysis, and no reference to au-
thor reflexivity. It is also a serious concern not knowing if
the cited data refer to mid- or end-intervention time points.

Shieshia 2014

Strengthening community health supply
chain

performance through an integrated ap-
proach:

using mHealth technology and multilevel
teams in Malawi

Serious concerns due to insufficient information on partici-
pant demographics, sampling, data collection and analysis,
and no reference to author reflexivity.

van Heerden 2017

App-supported promotion of child growth
and development by community health
workers in Kenya: feasibility and accept-
ability study

Serious concerns due to insufficient information on data
collection, and no reference to author reflexivity. There is
insufficient data to support the study findings.
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Table 2. Methodological limitations of the included studies

Study Was the Was the Was the Was the Were the Is there Have eth- Arestudy Anyother Overallas-
con- sampling  data col- data findings evidence icalissues limita- concerns? sessment of
text de- appro- lection analysis reported of re- beentaken tions dis- methodolog-
scribed? priate strate- appro- support- searcher into consid- cussed? ical limita-

and de- gy appro-  priate ed by evi-  reflexivi- eration? tionse
scribed? priate and de- dence? ty?

and de- scribed?

scribed?

Ayiasi 2015 Yesd Mostlyb Yes Mostly Mostly No No Insuffi- Nod Moderate

cient¢

Bacchus 2016 Mostly Yes Yes Yes Yes Yes Yes Yes No No/very minor

Barnabee 2014 Yes No Yes Yes Mostly Yes Yes Yes No Minor

Chang 2011 No No Insuffi- Insuffi- Yes No Insufficient Insuffi- No Moderate

cient cient cient

Cherrington 2015 Yes Yes Mostly Yes Yes No Insufficient Mostly Yes Minor

Coetzee 2017 Mostly Mostly Yes Yes Yes Mostly Yes Yes No No/very minor

Garg 2016 Mostly Mostly Mostly Yes Yes Insuffi- Mostly Yes Yes No/very minor

cient

Ginsburg 2016 Yes Yes Yes Yes Yes Insuffi- Mostly No No Minor

cient

Hampshire 2016 Yes Yes Yes Mostly Yes No Yes No No Moderate

Hao 2015 Yes Yes Yes Yes Yes No Yes No No Moderate

Henry 2016 No No Insuffi- No No No Insufficient Insuffi- Yes Serious

cient cient
Hirsch-Moverman 2017 No No Insuffi- Insuffi- Insuffi- No No No No Serious

cient cient cient
Huq 2014 Yes Yes Yes Yes Yes Yes Yes No No No/very minor
Ilozumba 2018 Yes Mostly Mostly Yes Yes Yes Yes Mostly No Minor
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Table 2. Methodological limitations of the included studies (continued)

Jennings 2013 Yes Mostly Yes Yes Yes No Insufficient Yes No No/very minor
Jones 2012 Yes Yes Mostly Mostly Yes No Insufficient No No Minor
Khan 2015 Yes Yes Mostly Insuffi- Yes No Insufficient No No Moderate
cient
Kolltveit 2017 Yes Yes Yes Yes Yes No Yes Yes No No/very minor
Lodhia 2016 Mostly Yes Yes Yes Yes No Mostly Yes No Minor
Madon 2014 Mostly Yes Yes Yes Yes Insuffi- Insufficient Mostly No Moderate
cient
Medhanyie 2015 Insuffi- Insuffi- No Insuffi- No No Insufficient Yes No Serious
cient cient cient
Messinger 2017 Yes Yes Yes No Yes No Yes No No Moderate
Mitchell 2012 No Mostly Insuffi- Mostly Mostly No No Yes No Serious
cient
Murray 2011 Insuffi- Mostly Insuffi- Yes Yes Insuffi- Yes Yes No Minor
cient cient cient
Murray 2015 Mostly Yes Yes Insuffi- Yes No Insufficient No No Moderate
cient
Mwendwa 2016 Yes Yes Yes Mostly Yes Insuffi- Yes No No Minor
cient
Nguyen 2015 Mostly Mostly Yes Yes Yes No No Mostly Yes Moderate
Orchard 2014 No No No No No No Insufficient No No Serious
Praveen 2014 Yes Yes No Yes Yes No Yes No No Minor
Quinn 2013 Mostly Yes Mostly Mostly Yes No Yes No No Moderate
Ramirez 2017 Insuffi- Yes Yes Yes No Mostly No Yes No Moderate
cient
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Table 2. Methodological limitations of the included studies (continued)

Rothstein 2016 Yes Yes Yes Yes Yes Mostly Mostly Yes No No/very minor
Schoen 2017 Mostly No Yes Yes Yes No Insufficient Mostly Yes Minor
Shao 2015 Yes Yes Yes Yes Yes Yes No Yes No Minor
Surka 2014 Mostly Yes Yes Insuffi- Mostly No No No No Serious

cient
Tewari 2017 Yes Yes Yes Yes Yes No Mostly No No Minor
Toda 2017 Yes Mostly Mostly Yes Yes No Mostly Yes No Moderate
Valaitis 2005 Yes Yes Mostly Yes Yes Mostly Insufficient Mostly No No/very minor
van der Wal 2016 Yes Yes Yes Yes Yes Yes Yes Yes No No/very minor
Vedanthan 2015 Yes Yes Yes Mostly Yes No Mostly Yes No Moderate
Watkins 2018 Mostly Yes Yes Yes Yes Yes Yes Yes Yes No/very minor
Westergaard 2017 Yes Yes Yes Mostly Yes No Mostly Yes Yes Moderate
Wolff-Piggott 2018 Yes Mostly Yes Mostly Yes Mostly Yes Yes No Minor

aYes: the component was sufficiently, clearly, and appropriately described in the study.
bMostly: the component was mostly described in the study, but would have been further strengthened with more detail.
CInsufficient: the study only offered a limited description of the component.

dNo: the component was not described in the study.
eNo or very minor concerns/minor concerns/moderate concerns/serious concerns.
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Appendix 2. mHealth technologies (source: Wikipedia)
Electronic mail (Email)

Email is a method of exchanging digital messages from an author to one or more recipients. Modern email operates across the Internet
or other computer networks.

Personal digital assistant (PDA)

Also known as a handheld personal computer or personal data assistant, a PDA is a mobile device that functions as a personal information
manager. Nearly all PDAs have the ability to connect to the Internet. A PDA has an electronic visual display, enabling it to include a web
browser. It also has audio capabilities enabling use as a portable media player, and also allowing most to be used as mobile phones. Most
PDAs can access the Internet, intranets or extranets via Wi-Fi or Wireless Wide Area Networks. Most PDAs employ touch screen technology.

Portable media player

Also known as MP3 and MP4 players, it is a portable digital consumer electronics device capable of storing and playing digital media such
as audio, images, and video files. The data are typically stored on a CD/DVD, flash memory, micro drive, or hard drive.

Text messaging

Also known as texting, is the act of composing and sending brief, electronic messages between two or more mobile phones, or fixed or
portable devices over a phone network. The term originally referred to messages sent using the Short Message Service (SMS). It has grown
to include messages containing image, video, and sound content Multimedia Message Service (MMS). BlackBerry Messenger (BBM) is a
proprietary Instant Messenger application available for BlackBerry and Android mobile phones.

Web application

It is any software that runs in a web browser.

Web browser

Commonly referred to as a browser, it is a software application for retrieving, presenting and traversing information resources on the World
Wide Web.

WhatsApp Messenger

It is an instant messaging app for smartphones that operates under a subscription business model. The proprietary, cross-platform app
enables users of select feature phones to use the Internet to communicate.

Other technologies
Handheld video game consoles, e.g. Playstation Portable, Nintendo DS; and handheld computers, e.g. tablets, Ipad and Smartbooks.

Appendix 3. Search strategies

MEDLINE Epub Ahead of Print, In-Process & Other Non-Indexed Citations, MEDLINE Daily and MEDLINE 1946 to Present, Ovid and
Embase 1974 to 2018 January 11, Ovid (searched 12 January 2018)

# Searches Results
1 Telemedicine/ 36076
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2 Smartphone/ 5904
3 Cell Phones/ 19935
4 "Cell Phone Use"/ 9
5 Text Messaging/ 5112
6 Electronic Mail/ 18265
7 Computers, Handheld/ 4540
8 MP3-Player/ 346
9 Mobile Applications/ 7190
10 Medical Informatics Applications/ 20613
11 Health Information Exchange/ 10178
12 Health Smart Cards/ 249
13 (mobile health* or mobile care or mhealth* or m health*).ti,ab,kf. 7124
14 (electronic health* or electronic care or ehealth* or e health*).ti,ab,kf. 33692
15 (telemedicine or tele medicine or telehealth or tele health or telecare or tele 29955
care or telemonitoring or tele monitoring).ti,ab,kf.
16 (mobile device? or mobile electronic device?).ti,ab,kf. 4762
17 (mobile adj (phone* or telephone*)).ti,ab,kf. 14543
18 (wireless adj (phone* or telephone*)).ti,ab,kf. 249
19 (cell* phone* or cellphone*).ti,ab,kf. 7059
20 ((mobile or cellular) adj (technology or technologies)).ti,ab,kf. 3135
21 ((mobile or phone or telephone) adj (app? or application?)).ti,ab,kf. 5575
22 (portable electronic adj (app? or application?)).ti,ab,kf. 6
23 (smartphone* or smart phone*).ti,ab,kf. 14737
24 mobile communication.ti,ab,kf. 947
25 mobile telecommunicat™*.ti,ab,kf. 381
26 personal digital assistant?.ti,ab,kf. 2185
27 patient monitor* device?.ti,ab,kf. 68
28 smart card*.ti,ab,kf. 724
29 text messag*.ti,ab,kf. 6390
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(Continued)
30 (electronic mail? or email? or e mail?).ti,ab,kf. 34566
31 short messag* service?.ti,ab,kf. 1812
32 (sms adj (messag* or service*)).ti,ab,kf. 425
33 ((multi media or multimedia) adj messag* service?).ti,ab,kf. 91
34 (mms adj (messag* or service*)).ti,ab,kf. 29
35 web messag*.ti,ab,kf. 51
36 (whatsapp or whats app).ti,ab,kf. 361
37 (instant messaging or instant messenger).ti,ab,kf. 463
38 ((handheld or hand held) adj computer?).ti,ab,kf. 1452
39 (computer tablet? or pc tablet? or palmtop computer? or palm top computer? 1949
or pda computer? or pocket pc? or pda phone or blackberry or palm pilot? or
pilot palm?).ti,ab,kf.
40 ((handheld or hand held) adj3 console?).ti,ab,kf. 27
41 (mp3player? or mp3 player? or mp4player? or mp4 player?).ti,ab,kf. 276
42 (ipod oripods ori pod ori pods).ti,ab,kf. 866
43 portable media player?.ti,ab,kf. 36
44 pager?.ti,ab,kf. 901
45 global position? system?.ti,ab,kf. 108
46 ((3G or 4G) adj system?).ti,ab,kf. 26
47 (bluetooth technolog* or blue tooth technolog*).ti,ab,kf. 90
48 (videoconsult* or video consult*).ti,ab,kf. 403
49 or/1-48 198819
50 (qualitative or themes).mp. 514385
51 49 and 50 9970
52 51 use ppez 4357
53 remove duplicates from 52 3882
54 telehealth/ 22014
55 exp telemedicine/ 54001
56 mobile phone/ or mobile phones/ 21671
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57 cell phone/ or cell phones/ 21816
58 "cell phone use"/ 9
59 smartphone/ or smartphones/ or smart phone/ 5932
60 text messaging/ 5112
61 e-mail/ 18265
62 microcomputer/ 29741
63 mp3 player/ 346
64 mobile application/ 8062
65 medical informatics/ 29303
66 medical information system/ 18336
67 smart card/ 249
68 (mobile health* or mobile care or mhealth* or m health*).ti,ab,kw. 7930
69 (electronic health* or electronic care or ehealth* or e health*).ti,ab,kw. 35444
70 (telemedicine or tele medicine or telehealth or tele health or telecare or tele 31930
care or telemonitoring or tele monitoring).ti,ab,kw.
71 (mobile device? or mobile electronic device?).ti,ab,kw. 4821
72 (mobile adj (phone* or telephone*)).ti,ab,kw. 14601
73 (wireless adj (phone* or telephone*)).ti,ab,kw. 253
74 (cell* phone* or cellphone*).ti,ab,kw. 7375
75 ((mobile or cellular) adj (technology or technologies)).ti,ab,kw. 3151
76 ((mobile or phone or telephone) adj (app? or application?)).ti,ab,kw. 5489
7 (portable electronic adj (app? or application?)).ti,ab,kw. 4
78 (smartphone* or smart phone*).ti,ab,kw. 14921
79 mobile communication.ti,ab,kw. 966
80 mobile telecommunicat*.ti,ab,kw. 385
81 personal digital assistant?.ti,ab,kw. 2206
82 patient monitor* device?.ti,ab,kw. 69
83 smart card*.ti,ab,kw. 753
84 text messag™*.ti,ab,kw. 6459

Health workers’ perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative
evidence synthesis (Review)

Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

95



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

(Continued)
85 (electronic mail? or email? or e mail?).ti,ab,kw. 34652
86 short messag* service?.ti,ab,kw. 1845
87 (sms adj (messag* or service*)).ti,ab,kw. 428
88 ((multi media or multimedia) adj messag* service?).ti,ab,kw. 94
89 (mms adj (messag* or service*)).ti,ab,kw. 29
90 web messag*.ti,ab,kw. 51
91 (whatsapp or whats app).ti,ab,kw. 363
92 (instant messaging or instant messenger).ti,ab,kw. 466
93 ((handheld or hand held) adj computer?).ti,ab,kw. 1503
94 (computer tablet? or pc tablet? or palmtop computer? or palm top computer? 1977

or pda computer? or pocket pc? or pda phone or blackberry or palm pilot? or

pilot palm?).ti,ab,kw.
95 ((handheld or hand held) adj3 console?).ti,ab,kw. 27
96 (mp3player? or mp3 player? or mp4player? or mp4 player?).ti,ab,kw. 286
97 (ipod oripods or i pod or i pods).ti,ab,kw. 879
98 portable media player?.ti,ab,kw. 36
99 pager?.ti,ab,kw. 902
100 global position? system?.ti,ab,kw. 109
101 ((3G or 4G) adj system?).ti,ab,kw. 26
102 (bluetooth technolog* or blue tooth technolog®).ti,ab,kw. 90
103 (videoconsult* or video consult*).ti,ab,kw. 412
104 or/54-103 253880
105 qualitative.mp. 455465
106 104 and 105 9450
107 limit 106 to (conference abstract or conference paper or conference pro- 5375

ceeding or "conference review") [Limit not valid in Ovid MEDLINE(R),Ovid

MEDLINE(R) Daily Update,Ovid MEDLINE(R) In-Process,Ovid MEDLINE(R) Pub-

lisher; records were retained]
108 107 use oemezd 1388
109 remove duplicates from 108 1382
110 53 or 109 5264
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111 remove duplicates from 110 5232
112 111 use oemezd [Embase] 1369
113 111 use ppez [MEDLINE] 3863

CINAHL 1981 to present, EbscoHost (searched 11 January 2018)

# Searches Results

S47 S44 OR S45 870

Limiters - Exclude MEDLINE records

S46 S44 OR S45 1,788

S45 S10RS20RS30ORS40RS50RS60RS7ORS80RS90ORS100RS110RS12 768
ORS130RS140RS150RS16 ORS17 ORS18 OR S19 OR S20 OR S21 OR S22
OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32
OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42
OR S43

Limiters - Clinical Queries: Qualitative - High Specificity

S44 (S1ORS20ORS30ORS40RS50RS60RS70ORS80RS9ORS100RS110RS12 1,468
ORS130RS140ORS150RS16 ORS17 OR S18 OR S19 OR S20 OR S21 OR S22
OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32
OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42
OR S43) and qualitative

S43 Tl ( videoconsult* or video WO consult* ) OR AB ( videoconsult* or video W0 28
consult*)
S42 TI ( bluetooth W0 technolog* or "blue tooth" WO technolog* ) OR AB ( blue- 10

tooth WO technolog* or "blue tooth" WO technolog* )

S41 TI( (3G or 4G) WO system™ ) OR AB ( (3G or 4G) W0 system™ ) 133
S40 Tl global WO position* W0 system™* OR AB global WO position* WO system* 382
S39 TI ( pager or pagers ) OR AB ( pager or pagers ) 183
S38 Tl ( "portable media player" or "portable media players" ) OR AB ( "portable 7

media player" or "portable media players")

S37 Tl (ipod oripods or "i pod" or "i pods" ) OR AB (ipod or ipods or "i pod" or "i 151
pods")
S36 Tl ( mp3player* or mp3 WO player* or mp4player* or mp4 WO player* ) OR AB 63

( mp3player* or mp3 WO player* or mp4player* or mp4 WO player™)

S35 ((handheld or "hand held") N3 console* ) OR ( (handheld or "hand held") N3 3
console*)
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S34 Tl ("computer tablet" or "computer tablets" or "pc tablet" or "pc tablets" or 172
"palmtop computer" or "palmtop computers" or "palm top computer" or
"palm top computers" or "pda computer" or "pda computers" or "pocket pc"
or "pocket pcs" or "pda phone" or "pda phones" or blackberry or "palm pilot"
or "palm pilots" or "pilot palm" or "pilot palms" ) OR AB ( "computer tablet"
or "computer tablets" or "pc tablet" or "pc tablets" or "palmtop computer"
or "palmtop computers" or "palm top computer" or "palm top computers" or
"pda computer" or "pda computers" or "pocket pc" or "pocket pcs" or "pda
phone" or "pda phones" or blackberry or "palm pilot" or "palm pilots" or "pi-
lot palm" or "pilot palms" )
S33 ( (handheld or "hand held") WO computer*) OR ( (handheld or "hand held") W0 278
computer*)
S32 TI ("instant messaging" or "instant messenger" ) OR AB ( "instant messaging" 98
or "instant messenger" )
S31 Tl (whatsapp or "whats app" ) OR AB ( whatsapp or "whats app" ) 33
S30 Tl "web messag*" OR AB "web messag*" 10
S29 TI (mms WO (messag* or service*) ) OR AB ( mms W0 (messag* or service*)) 0
S28 T ( ("multi media" or multimedia) WO (messag* WO service*) ) OR AB ( ("multi 11
media" or multimedia) WO (messag* WO service*) )
S27 Tl (sms WO (messag* or service*) ) OR AB ( sms WO (messag* or service*)) 34
S26 Tl short WO messag™ WO service® OR AB short WO messag™ WO service* 195
S25 Tl ( electronic WO mail* or email* or e WO mail* ) OR AB ( electronic WO mail*or 5,126
email* or e WO mail*)
S24 Tl text WO messag* OR AB text WO messag* 887
S23 Tl (patient WO monitor* WO device* or smart WO card*) OR AB (patient WO 68
monitor* WO device* or smart WO card*)
S22 TI ( "personal digital assistant" or "personal digital assistants" ) OR AB ( "per- 442
sonal digital assistant" or "personal digital assistants" )

S21 Tl mobile WO telecommunicat* OR AB mobile W0 telecommunicat* 18
S20 Tl (mobile WO communication* or wireless WO communication*) OR AB (mo- 152
bile WO communication* or wireless WO communication*)

S19 Tl (smartphone* or smart WO phone* ) OR AB ( smartphone* or smart WO 1,620
phone*)

S18 Tl ("portable electronic" WO (app or apps or application*) ) OR AB ( "portable 615
electronic" WO (app or apps or application*))

S17 TI ( (mobile or phone or telephone) WO (app or apps or application*) ) OR AB 758
( (mobile or phone or telephone) WO (app or apps or application*))

S16 TI ( (mobile or cellular) WO (technology or technologies) ) OR AB ( (mobile or 424

cellular) WO (technology or technologies) )

Health workers’ perceptions and experiences of using mHealth technologies to deliver primary healthcare services: a qualitative
evidence synthesis (Review)

Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

98



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.

Better health. Cochrane Database of Systematic Reviews

(Continued)
S15 Tl (cell* WO phone* or cellphone*) OR AB (cell* WO phone* or cellphone*) 938
S14 Tl ( mobile WO phone* or mobile WO telephone* or wireless WO phone* or wire- 1,147
less WO telephone* ) OR AB ( mobile WO phone* or mobile WO telephone* or
wireless WO phone* or wireless WO telephone*)
S13 Tl (mobile W1 device* or wireless W1 device*) OR AB (mobile W1 device* or 741
wireless W1 device*)
S12 Tl (telemedicine or "tele medicine" or telehealth or "tele health" or telecare 3,925
or "tele care" or telemonitoring or "tele monitoring" ) OR AB ( telemedicine or
"tele medicine" or telehealth or "tele health" or telecare or "tele care" or tele-
monitoring or "tele monitoring" )
S11 Tl ( "electronic health*" or "electronic care" or ehealth* or "e health*" ) OR AB 5,185
("electronic health*" or "electronic care" or ehealth* or "e health*")
S10 Tl ( "mobile health*" or "mobile care" or mhealth* or "m health*" ) OR AB 728
("mobile health*" or "mobile care" or mhealth* or "m health*")
S9 (MH "Wireless Communications") 6,949
S8 (MH "Health Informatics+") or (MH "Smart Cards") 6,886
S7 (MH "Mobile Applications") 1,847
S6 (MH "Computers, Hand-Held") 2,698
S5 (MH "Electronic Mail") 21
S4 (MH "Text Messaging") 787
S3 (MH "Smartphone") 786
S2 (MH "Cellular Phone") 495
S1 (MH "Telehealth+") 10,296

Science Citation Index and Social Sciences Citation Index 1987-present, and Emerging Sources Citation Index 2015-present, Web
of Science (searched 12 January 2018)

# Searches

#1 TS=("mobile health*" or "mobile care" or mhealth* or "m health*")
#2 TS=(qualitative)

#3 #1 and #2

Global Health 1973 to 2015 Week 48, Ovid (searched 08 December 2015)
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# Searches Results
1 (mobile health or mobile care or mhealth* or m health*).mp. 287
2 (electronic health or electronic care or ehealth or e health).mp. 971
3 (telemedicine or tele medicine or telehealth or tele health or telecare or tele 896

care or telemonitoring or tele monitoring).mp.

4 (mobile device? or mobile electronic device? or wireless device*).mp. 107
5 (mobile adj (phone* or telephone*)).mp. 1501
6 cell* phone*.mp. 549
7 ((mobile or cellular) adj (technology or technologies)).mp. 127
8 ((mobile or phone or telephone) adj (app? or application?)).mp. 110
9 (portable electronic adj (app? or application?)).mp. 0
10 (smartphone* or smart phone?).mp. 256
11 (mobile communication? or wireless communication?).mp. 115
12 mobile telecommunicat*.mp. 35
13 personal digital assistant?.mp. 129
14 patient monitor* device?.mp. 1
15 text messag*.mp. 518
16 (electronic mail? or email? or e mail?).mp. 1213
17 short messag* service?.mp. 145
18 (sms adj (messag* or service*)).mp. 34
19 ((multi media or multimedia) adj messag* service?).mp. 2
20 (mms adj (messag* or service*)).mp. 0
21 web messaging.mp. 0
22 (whatsapp or whats app).mp. 2
23 (instant messaging or instant messenger).mp. 18
24 ((handheld or hand held) adj computer?).mp. 82
25 (computer tablet? or pc tablet? or palmtop computer? or palm top computer? 311

or pda computer? or pocket pc? or pda phone or blackberry or palm pilot? or
pilot palm?).mp.

26 ((handheld or hand held) adj3 console?).mp. 0
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27 (mp3player? or mp3 player? or mp4player? or mp4 player?).mp. 12

28 (ipod oripods or i pod or i pods).mp. 23

29 portable media player?.mp. 1

30 pager?.mp. 19

31 global position? system?.mp. 12

32 ((3G or 4G) adj system?).mp. 0

33 (bluetooth technolog* or blue tooth technolog*).mp. 1

34 (videoconsult* or video consult*).mp. 9

35 or/1-34 5634

36 qualitative.mp. 28243

37 35and 36 271
Other resources

For related systematic reviews:

Cochrane library: http://www.cochranelibrary.com (searched 21 February 2018)
- mHealth AND healthcare worker

- mHealth AND health provider

- mHealth AND perceptions

- mobile health

PDQ: http://www.pdg-evidence.org (searched 21 February 2018)

- mHealth AND healthcare worker AND perceptions

- mHealth AND healthcare worker

- mHealth AND healthcare worker

- mHealth

- mobile devices

- mHealth with 2015-2018 as time range

- mHealth with last 5 years filter and primary studies

McMaster Health Evidence: https://www.healthevidence.org

2018search

- mHealth AND primary health care provider with 2015-2018 as time range

- mobile health AND primary health care provider with 2015-2018 as time range

- mobile phone AND health care provider with 2015-2018 as time range
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- mobile phone based AND health care provider with 2015-2018 as time range

Grey literature:

Eldis: www.eldis.org (searched 16 February 2018)

- Topic: Digital development with search term: mobile health

- Topic: Digital development with search term: mobile phone

- Topic: Digital development with search term: health workers

- Topic: Health with search term: mHealth

- Topic: Health system with search term: mHealth

Google Scholar: https://scholar.google.co.za (searched 21 February 2018)

- "mHealth" OR "mobile health" OR "mobile phones" AND "health workers" OR "healthcare worker"
- "mHealth" OR "mobile health" OR "mobile phones" AND "health workers" OR "health worker" AND "perceptions" OR "experiences"
- For the 2020 search: some strategy with time limit between 2018-2020

mHealth Database: www.africanstrategies4health.org/mhealth-database.html (searched 05 March 2018)
2018 search

- Screen the 2016 compendium

mHealth Evidence: www.mhealthevidence.org (searched 21 February 2018)

2018search

- qualitative study

mHealth Knowledge: http://mhealthknowledge.org (searched 05 March 2018)

2018search

- Searched mHealth Alliance link

- Searched Communities of practice link

- Searched Capacity and learning link

- Searched Project repository > Examples from LMIC link

- Searched Project repository > Group inventory link

mPowering: https://partnerships.usaid.gov/partnership/mpowering-frontline-health-workers (searched 05 March 2018 )
2018search

- Searched 'Resources’

- Searched Resources > External links

- Searched 'mHealth’

OpenGrey: www.opengrey.eu (searched 16 February 2018)

- "mobile health"

- "mobile health" > "health" > "2011"

- "mHealth"

- "mobile health" AND "health workers"
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The Grey Literature Report: www.greylit.org (searched 21 February 2018)

-mHealth
-mobile health

- mobile health with adding 'health workers' in refining criteria
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Appendix 4. GRADE-CERQual evidence profiles

Finding 1 Barnabee 2014;  Minor con- No or very mi- ~ Minor con- Moderate Moderate Due to no/very

Chang2011; cerns regarding norconcerns  cernsregard-  concernsre- confidence minor concerns
Through being connected to other Hampshire methodological regarding co-  ingadequa- garding rel- regarding coher-
health workers and across various 2016; Henry limitations be- herence cy because evance be- ence, minor con-
healthcare services, health workers ap- 2016; Huq 2014;  cause the ma- of thin data cause of the cerns regarding
preciated that mobile devices allowed Khan 2015; jority of studies found in the limited range adequacy, and
them to better co-ordinate the delivery | odhia 2016; had no to minor studies of contexts methodological
of care. Madon 2014; methodological in which the limitations, and

Messinger 2017;  limitations studies were moderate con-

Murray 2011; conducted cerns regarding

Mwendwa 2016; relevance

Quinn 2013;

Ramirez 2017;

Rothstein 2016;

Schoen 2017;

Toda 2017; van

der Wal 2016;

Watkins 2018
Finding 2 Ayiasi 2015; Moderate con- No/very mi- No/very mi- No/very mi- Moderate Due to no/very

Chang 2011, cerns regarding nor concerns norconcerns  norconcerns  confidence minor concerns
Lower-level health workers valued being Cherrington the methodolog-  regardingco-  regardingad-  regardingrel- regarding coher-
able to reach higher-level health work- 2015; Hamp- ical limitations herence equacy evance ence, relevance,
ers via mobile devices, and perceived shire 2016; because the ma- and adequacy,
the advice and support they received as g 2014; jority of studies but moderate
improving their care and as satisfyingto  khan 2015; had insufficient concerns regard-
clients. When higher-level professionals | odhia 2016; information on ing methodologi-
responded in anger, it made lower-level  Madon 2014; the data collec- cal limitations
health workers reluctant to call them. Messinger 2017;  tion and analysis

Mwendwa 2016; methods, and au-

Quinn 2013; To-  thor reflexivity

da 2017;van

der Wal 2016;

Watkins 2018
Finding 3 Cherrington Minor concerns No/very mi- Moderate No/very mi- Moderate Due to no/very
When higher-level health workers failed ~ 2015; Huq 2014;  regarding the norconcerns  concerns re- nor concerns  confidence minor concerns
to respond and support lower-level Mwendwa 2016; methodological regardingco-  garding ad- regarding rel- regarding co-
workers through mobile devices, low- Quinn 2013; To-  limitations be- herence equacy be- evance herence and rel-
er-level staff had negative perceptions da2017;van cause a few stud- causeitis evance, minor
of these devices. One study emphasised  der Wal 2016 ies had insuffi- supported concerns regard-
the importance of having health profes- cientinforma- by only a few ing methodolog-

sionals' buy-in with mobile health to en-

tion on the da-

ical limitations,
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(Continued)
sure that mobile devices were optimally ta collection and studies with but moderate
used to support lay health workers. analysis methods thin data concerns regard-
ing adequacy
Finding 4 Barnabee 2014;  Minor con- No orvery mi-  Moderate Minor con- Moderate Due to no/very
The use of mobile devices allowed Hampshire cerns regarding nor concerns concerns re- cernsregard-  confidence minor concerns
some health workers to feel connected 2016; Hen- methodological regarding co-  garding ad- ing relevance regarding coher-
to their peers within their own organisa-  ry 2016; Jen- limitations dueto  herence equacy be- because da- ence, minor con-
tions. However, others preferred face- nings 2013; inconsistency re- cause the ta from four cerns regarding
to-face communication with their peers.  Madon 2014; garding method- richness of studies are methodological
Valaitis 2005; ological reporting the data are pilot studies limitations and
van der Wal in a few studies inconsistent with its as- relevance, and
2016; Watkins across the sociated fo- moderate con-
2018 studies cused sup- cerns regarding
port to partic- adequacy
ipants which
isnot true to
real life
Finding 5 Barnabee 2014;  Moderate con- No/very mi- Minor con- Minor con- Moderate Due to no/very
Some health workers relayed that mo- Chang 2011, cerns regarding nor concerns cernsregard-  cernsregard-  confidence minor concerns
bile devices improved their reportingto ~ Jennings 2013;  the methodolog-  regardingco-  ingadequacy ingrelevance regarding coher-
supervisors and encouraged themtore-  Madon 2014; ical limitations herence because some because the ence, minor con-
port more truthfully. Others compared Medhanyie because of incon- of the data perceptions cerns regarding
mobile device-facilitated supervision 2015; Mwendwa  sistent support of are supported  are most- relevance and
to "big brother watching". Some super- 2016; Schoen the included data by one study ly from lay adequacy, and
visors thought that mobile devices al- 2017; Toda for this finding only health work- moderate con-
lowed them to better identify staff who 2017; Valaitis ers cerns regarding
needed support. 2005; van der methodological
Wal 2016 limitations
Finding 6 Hampshire Serious con- No/very mi- Serious con- Moderate Very low con-  Due to serious
Health workers had positive experi- 2016; Henry cerns regard- nor concerns cernsregard-  concerns re- fidence concerns regard-
ences with using instant messaging 2016; Schoen ing the method- regardingco-  ingadequacy  gardingrel- ing methodolog-
through WhatsApp. This applicationwas 2017 ological limita- herence because the evance be- ical limitations
seen as cheap and suitable for a range of tions because findingissup-  causethe and adequacy,
activities, such as communicating with the study con- ported byon-  findingis moderate con-
peers and posting photos as evidence of tributing most to ly three stud- based on on- cerns regarding
work done. the finding had ies ly three stud- relevance, and
a poor descrip- ies, with two no/very minor
tion of the con- of them being concerns regard-
text, sampling of from Sub-Sa- ing coherence

participants, da-
ta collection and
analysis.

haran Africa
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(Continued)
Finding 7 Cherrington Minor con- No/very mi- Moderate Moderate Low confi- Due to moderate
Even when health workers received 2015; llozum- cerns regarding nor concerns concerns re- concerns re- dence concerns regard-
messages that were automated, rather ba 2018; Jones methodological regarding co-  garding ad- garding rel- ing relevance and
than sent directly from a managerorsu-  2012; Mwendwa limitations be- herence equacy be- evance be- adequacy, minor
pervisor, this was still experienced and 2016 cause though all causeitisthin  cause most concerns regard-
responded to, as a kind of supervision. research com- data of the da- ing methodolog-
Some lower-level health workers expe- ponents are pre- tarelate to ical limitations,
rienced it as supportive to their work, sented itis not lay health and no/very mi-
while others felt guilty for not providing described in suffi- workers only, nor concerns re-
correct care as per these messages. cient detail mostly from garding coher-
one study ence
Finding 8 Barnabee 2014;  Moderate con- No/very mi- No/very mi- No/very mi- Moderate Due to no/very
The task optimisation enabled through Chang 2011, cerns regard- nor concerns nor concerns nor concerns confidence minor concerns
mHealth interventions was widely val- llozumba 2018;  ingthe method- regardingco-  regardingad-  regardingrel- regarding coher-
ued by health workers. Khan 2015; ological limita- herence equacy evance ence, relevance,
Kolltveit 2017; tions because and adequacy,
Lodhia 2016; in two support- but moderate
Praveen 2014 ing studies it concerns regard-
was not clear ing methodologi-
how participants cal limitations
were selected,
poor data collec-
tion description,
and limited re-
searcher reflex-
ivity. In addition,
we have only pos-
itive perceptions,
which raises a
concern about
possible bias
Finding 9 Bacchus 2016; Minor con- No/very mi- Serious con- Minor con- Low confi- Due to no/very
Hampshire cerns regarding norconcerns  cernsregard-  cernsregard-  dence minor concerns
At times, health workers used theirmo-  2016; Schoen methodological ~ regardingco-  ingadequa- ing relevance regarding coher-
bile devices to access the Internet for 2017; Watkins limitations asthe  herence cybecauseof  duetoalim- ence, minor con-
health information, and found it use- 2018 majority of stud- verythindata ited number cerns regarding
ful when they were with clients who ies had no to mi- of countries methodological
needed the information. This interac- nor methodologi- in which the limitations and
tion also included health workers pro- cal limitations studies were relevance, and
viding clients with additional informa- conducted serious concerns

tion beyond the healthcare intervention.
But, if the only way that health work-
ers could access online information, re-

regarding ade-
quacy
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(Continued)
quired them to use their own money to
purchase data, then this could be pro-
hibitive to them accessing such informa-
tion.

Finding 10 Ayiasi 2015; Minor con- Minor con- No/very mi- No/very mi- High confi- Due to no/very

Barnabee 2014;  cernsregarding cernsregard-  norconcerns  norconcerns  dence minor concerns
mHealth held the promise of increasing  chang 2011; methodological ~ ingcoherence regardingad-  regarding rel- relevance and ad-
service efficiency for many health work- Cherrington limitations be- given there equacy evance equacy, and mi-
ers, but the experience of whether this 2015; Coet- cause 10 of the were only two nor concerns re-
promise was borne out in practice,var- ;66 2017;Garg  studieswere pi-  studies re- garding method-
ied in the accounts of health workers. 2016; Ginsburg  lot studies, which  porting neg- ological limita-
It was experienced as efficient if it im- 2016; Hamp- could bias the ative percep- tions and coher-
proved feedback, speed and workflow, shire 2016; perceptions giv- tions ence
but inefficient when the technology was 30 2015; Huq en the intensified
slow and time consuming. Some were 2014; Jennings  support that is
concerned that if mHealth was too effi- 2013; Jones standard in pilot
cient, making work faster, that this may 2012; Kolltveit studies
justify staff cutbacks. 2017; Lodhia

2016; Madon

2014; Med-

hanyie 2015;

Messinger 2017;

Mwendwa 2016;

Praveen 2014,

Ramirez 2017;

Rothstein 2016;

Schoen 2017

Schoen 2017;

Toda 2017;

Valaitis 2005;

van der Wal

2016; Watkins

2018
Finding 11 Chang 2011, Minor con- No/very mi- No/very mi- Minor con- High confi- Due to no/very

Hampshire cerns regarding nor concerns norconcerns  cernsregard-  dence minor concerns
Health workers frequently reported mo-  016; Hirsch- methodological regardingco-  regardingad-  ingrelevance regarding coher-
bile devices as overcoming the difficul- Moverman limitations be- herence equacy as the finding ence and ade-
ties of rural and geographically chal- 2017; Lodhia cause more than is primarily quacy, and minor
lenging contexts when it made it possi- 2016; Messinger  half of the stud- applicable to concerns regard-
ble for them to provide health care with-  017; Mwend- ies had poorly only rural and ing methodolog-
out having to travel. Some reported that 3 2016; Quinn  described data geographical- ical limitations
reducing travel time allowed them more 2013; Roth- collection and ly challenging and relevance
time with their clients. stein 2016; To-  analysis methods contexts
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(Continued)
da 2017; Valaitis
2005
Finding 12 Hampshire Moderate con- Noorverymi- Noorverymi- Noorverymi- Moderate Due to no/very
2016; Murray cerns regarding norconcerns  norconcerns  norconcerns  confidence minor concerns
Health workers appreciated the porta- 2011; Nguyen the methodolog-  regardingad-  regardingad-  regarding rel- regarding coher-
bility and work schedule flexibility of 2015; Orchard ical limitations equacy equacy evance ence, relevance,
mobile devices. 2014; Ramirez because the ma- adequacy, but
2017; Schoen jority of studies moderate con-
2017; Toda had insufficient, cerns regarding
2017; Valaitis poorly described methodological
2005; van der methods and da- limitations
Wal 2016 ta collection; the
data in one study
was hand record-
ed, and no ethical
approval was de-
scribed in anoth-
er
Finding 13 Ginsburg 2016; Minor con- No/very mi- No/very mi- No/very mi- High confi- Due to no/very
llozumba 2018;  cernsregarding norconcerns  norconcerns  norconcerns  dence minor concerns
Through mHealth, health workers were Lodhia 2016; methodological regardingco-  regardingad-  regardingrel- regarding coher-
able to use treatment and screening al- Mitchell 2012; limitations given ~ herence equacy evance ence, relevance,
gorithms that were loaded onto mo- Mwendwa 2016;  that the majority and adequacy,
bile devices. Their perceptions of using  Nguyen 2015; of studies had no and minor con-
these electronic algorithms ranged from  Orchard 2014;  or minor limita- cerns regarding
finding it easy and useful, to threatening  Ramirez 2017; tions methodological
their clinical competency, and an infor- Rothstein 2016; limitations
mation overload. There were also some Shao 2015; Sur-
concerns that erroneous data entry may k3 2014; Tewari
lead to wrong treatment guidance. 2017; van der
Wal 2016
Finding 14 Khan 2015; Moderate con- No orvery mi-  Noorverymi- Noorverymi- Moderate Due to no/very
Lodhia 2016; cerns regarding nor concerns nor concerns nor concerns confidence minor concerns
Using mobile devices to record routine Madon 2014; methodological regardingco-  regardingad-  regardingrel- regarding coher-
client or surveillance data, was mostly Murray 2011; limitations be- herence equacy evance ence, relevance,
perceived by health workers and their Nguyen 2015; cause half of the and adequacy,

managers as helpful for decision mak-
ing, and increasing community and
health worker appreciation of these da-
ta.

Ramirez 2017;
Rothstein 2016;
Schoen 2017;
Toda 2017

studies had insuf-
ficient informa-
tion on the con-
text, data collec-
tion and analy-
sis methods, and

but moderate
concerns regard-
ing methodologi-
cal limitations
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(Continued)
potential bias be-
cause of how the
data were collect-
ed
Finding 15 Bacchus 2016; Minor con- No/very mi- No/very mi- No/very mi- High confi- Due to no/very
Coetzee 2017; cerns regarding norconcerns  norconcerns  norconcerns  dence minor concerns
In most cases health workers perceived Ginsburg 2016; methodological regarding co-  regardingad-  regarding rel- regarding coher-
mobile health as more advantageous Madon 2014; limitations given ~ herence equacy evance ence, relevance,
than paper. However, some continued Mitchell 2012; that the majority and adequacy,
to prefer paper. Mwendwa 2016;  of studies had no and minor con-
Nguyen 2015; or minor limita- cerns regarding
Rothstein 2016;  tions methodological
Schoen 2017; limitations
Surka 2014;
Toda 2017;
Valaitis 2005;
van der Wal
2016; Vedan-
than 2015;
Watkins 2018
Finding 16 Hirsch-Mover- Serious concerns  Moderate Serious con- Moderate Very low con-  Due to serious
man 2017; Med-  regarding the concerns re- cernsregard-  concerns re- fidence concerns regard-
mHealth interventions sometimes re- hanyie 2015; methodological ~ garding co- ingadequacy  garding rel- ing methodolog-
quired health workers to perform tasks Murray 2015; limitations be- herence be- because of a evance be- ical limitations
that were peripheral to regular service Wolff-Piggott cause two of the cause part of limited num- cause of the and adequacy,
delivery, such as registering clients on- 2018 included studies  the finding ber of studies  limited num- and moderate
to the system. These more menial tasks had poor descrip-  is not coher- with very thin  ber of settings concerns regard-
were sometimes regarded as undermin- tions of the con- entacrossthe data in which the ing coherence
ing to professional staff. text, data collec- supporting studies were and relevance
tion and analysis  studies conducted
methods
Finding 17 Chang 2011, Minor consider- No/very mi- No/very mi- No/very mi- High confi- Due to no/very
Hao 2015; ations regarding nor concerns nor concerns nor concerns dence minor concerns
Some health workers experienced the Kolltveit 2017; methodological regarding co-  regardingad-  regarding rel- regarding coher-
use of mHealth as generating an extra Lodhia 2016; limitations asthe  herence equacy evance ence, relevance
workload when, for instance, it resulted Murray 2015; majority of stud- and adequacy,

in reaching more clients needing care, or
having to maintain both a mobile health
and paper system. Some workers dis-
liked this, particularly when their superi-
ors did not perceive their mobile health
work as part of their job description.
Others did not object to the additional

Mwendwa 2016;
Praveen 2014;
Rothstein 2016;
Shao 2015;
Wolff-Piggott
2018

ies had no to mi-
nor methodologi-
cal limitations

and minor con-
cerns regarding
methodological
limitations
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(Continued)
work, yet others wanted to be remuner-
ated.

Finding 18 Barnabee 2014;  Minor con- No/very mi- Moderate No orvery mi-  Moderate Due to no/very
Through mobile devices, health workers ~ Chang2011; cerns regarding nor concerns concerns re- nor concerns confidence minor concerns
and clients could communicate direct- Cherrington methodologi- regarding co-  garding ad- regarding rel- regarding co-
ly with each other, which health work- 2015; Garg cal limitationsas  herence equacy be- evance herence and rel-
ers reported as improving care and their ~ 2016; Hirsch- only one of the cause ev- evance, minor
relationship with clients. When clients Moverman studies had seri- idence on concerns regard-
initiated the contact, health workers 2017; Huqg 2014;  ous methodolog- clients appre- ing methodolog-
felt that clients took ownership of their Jennings 2013; ical limitations ciation and ical limitations,
health. Health workers felt that some Lodhia 2016; because of poorly perceived im- and moderate
clients still warrant face-to-face contact. =~ Messinger 2017;  described meth- pact on health concerns regard-
Schoen 2017; ods and study worker-client ing adequacy
van der Wal context relationship
2016; Watkins was limited
2018
Finding 19 Bachus 2016; No/very minor No/very mi- No/very mi- No/very mi- High confi- Due to no/minor
Health workers were aware of the im- Coetzee 2017; concernsregard-  norconcerns norconcerns  norconcerns  dence concerns regard-
portance of protecting confidential Garg 2016; ing methodologi-  regardingco-  regardingad-  regardingrel- ing methodolog-
client information when using mobile Hirsch-Mover- cal limitationsas  herence equacy evance ical limitations,
devices, and the confidentiality risks in man 2017; most of the stud- coherence, rele-
cases of stolen phones and using their Lodhia 2016; ies had no to mi- vance, and ade-
SIM cards in colleagues' phones. Health Murray 2015; nor methodologi- quacy
workers were alert to clients' concerns Mwendwa 2016; cal limitations
when they shared personal information Rothstein 2016;
concerning stigmatised issues, such as Valaitis 2005;
HIV/AIDS and interpersonal violence, Wolff-Piggott
and suggested ways to keep the infor- 2018
mation confidential. They emphasised
building a trusting relationship with
clients prior to using the devices.
Finding 20 Bacchus 2016; Minor con- No/very mi- Serious con- Moderate Low confi- Due to serious
Health workers were concerned that Schoen 2017; cerns regarding nor concerns cernsregard-  concerns dence concerns about
concentrating too much on the mobile Vedanthan 2015 methodologi- regarding co-  ingadequa- regarding adequacy, mod-
technology during client consultations cal limitations herence cy because relevance: erate concerns
could be to the detriment of their ser- because two of the finding is though there regarding rel-
vice and interaction with clients. the three studies basedononly isarange evance, minor
had no to minor three studies from contexts concerns regard-
methodological where the ing methodolog-
limitations studies were ical limitations,
conducted, and no/very mi-
the finding is nor concerns re-
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(Continued)
based on only garding coher-
three studies, ence
representing
limited set-
tings
Finding 21 Chang 2011, No or very minor ~ No/very mi- Moderate Minor con- Moderate Due to no/very
Health workers had differing reactions Cherrington concernsregard-  norconcerns concerns re- cernsregard-  confidence minor con-
to being contactable via mobile devices ~ 2015; Hamp- ing methodologi-  regardingco-  garding ad- ing relevance cerns regarding
during and outside of working hours: shire 2016; Hugq  cal limitations herence equacy be- because the methodological
some felt it was useful, some were am- 2014; Jennings causeofalim- supporting limitations and
bivalent about it, and others objected 2013; Schoen ited number data are lim- coherence, minor
to it. Workers suggested setting bound- 2017; Valaitis of studiesand itedin the concerns regard-
aries to protect themselves from this. 2005 thin data range of spe- ing relevance,
cific health is- and moderate
sues concerns regard-
ing adequacy
Finding 22 Ayiasi 2015; Minor con- No/very mi- No/very mi- No/very mi- High confi- Due to no/very
Health workers experienced the use of Barnabee 2014;  cernsregarding nor concerns nor concerns nor concerns dence minor concerns
mobile technology to provide health Cherrington methodological regarding co-  regardingad-  regardingrel- regarding coher-
care, as being met with both trust and 2015; Coetzee limitationsason-  herence equacy evance ence, relevance,
skepticism from clients and the com- 2017; Ginsburg ly a few studies and adequacy,
munities they served. They described 2016; llozum- had insufficient and minor con-
how trust or skepticism in the device ba 2018; Jones information on cerns regarding
was translated into trust or skepticism 2012; Khan author reflexivity, methodological
of their service when using the device. 2015; Lodhia participant selec- limitations
Some found that using mobile devices 2016; Madon tion, study limita-
raised their social status with clients, 2014; Mitchell tions, and ethical
and even their families. Others were 2012; Mwendwa  considerations
concerned that using expensive equip- 2016; Valaitis
ment would emphasise inequity be- 2005; van der
tween themselves and clients. Wal 2016
Finding 23 Bacchus 2016; Moderate con- No/very mi- No/very mi- No/very mi- Moderate Due to no/very
Garg 2016; cerns regarding nor concerns nor concerns  norconcerns  confidence minor concerns
Health workers experienced clients as Ginsburg2016;  the methodolog-  regardingco-  regardingad-  regardingrel- regarding coher-
having an opinion not only about their llozumba 2018; icallimitations, herence equacy evance ence, relevance

use of mobile devices, but as having
an opinion on the devices themselves,
which influenced how they responded
to care delivered with the support of
these devices. Health workers ascribed
clients' enthusiasm for mobile devices
as due to these clients' perception of

the devices as prestigious, offering trust-

Jones 2012;
Khan 2015;

Messinger 2017;

Mitchell 2012;
Schoen 2017;
Shao 2015;

Valaitis 2005;

as the majority
of studies had

no or very minor
methodological

concerns, how-

ever substantial

supporting da-

and adequacy,
but moderate
concerns regard-
ing methodologi-
cal limitations
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(Continued)
worthy information, and providing con-  van der Wal ta came from a
fidentiality. They perceived clients as 2016; Vedan- study with seri-
more receptive when these clients were  than 2015; ous methodologi-
familiar with the devices used. There Westergaard cal concerns
were concerns that clients who felt that 2017
the use of these devices during care was
too time consuming, and would respond
negatively to its use.
Finding 24 Chang 2011, Minor con- No/very mi- Minor con- Moderate Moderate Due to no/very
Some interventions required clients Hirsch-Mover- cerns regard- nor concerns cernsregard- ~ concerns re- confidence minor concerns
to have phones as well as health work- man 2017; Huq ing method- regarding co-  ingadequa- garding rel- regarding coher-
ers. Health workers described this as 2014; Murray ological limita- herence cy because evance be- ence, minor con-
challenging for multiple reasons, includ-  2015; Tewari tions, as only one of the limit- cause of the cerns regarding
ing clients not having phones, chang- 2017; van der study had serious ed numberof  limited range methodological
ing their phone numbers regularly, not Wal 2016; Wolff-  methodological studies and of settings limitations and
knowing how to use a phone, being a Piggott 2018 limitations with thin data and health adequacy, and
target of crime because of possession of inadequate de- worker cate- moderate con-
the phone, and women being prohibit- scriptions of con- gories cerns regarding
ed from accessing phones. Health work- text, data collec- relevance
ers suggested competitive pricing to in- tion and analysis
crease clients' access to phones, and to methods
issue clients with phones.
Finding 25 Bacchus 2016; No/very minor No/very mi- Serious con- Moderate Low confi- Due to serious
Health workers were ambivalent about Coetzee 2017 concernsregard-  norconcerns cernsregard-  concerns re- dence concerns regard-
interventions that required clients to ing methodologi-  regardingco-  ingadequa- garding rele- ing adequacy,
use the health workers' mobile devices cal limitations herence cy because vance as none moderate con-
during consultations. Their optimism the finding is of the two cerns regarding
was tempered by concern that there was basedononly studieswere relevance, and
a loss of meaningful engagement with two studies conducted in no/very minor
clients. low- and low- concerns regard-
er-middle-in- ing methodolog-
come coun- ical limitations
tries, and only and coherence
reported lay
health work-
ers' percep-
tions
Finding 26 Chang 2011, Moderate con- No or very mi-  Serious con- Serious con- Very low con-  Due to serious
van der Wal cerns regarding nor concerns cernsregard-  cernsregard-  fidence concerns regard-
Health workers reported that their ac- 2016 the methodolog-  regardingco-  ingadequa- ing relevance ing relevance
cess to mobile devices was beneficial to ical limitations herence cy because because the and adequacy,
clients and communities who were too because of poor- the findingis  findingis moderate con-

poor to own mobile phones.
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(Continued)
ly described da- based onvery  based on on- cerns regarding
ta collection and thin data ly two stud- methodological
analysis meth- ies, which al- limitations, and
ods in the one so limits the no/very minor
study contribut- study con- concerns regard-
ing most of the texts ing coherence
data
Finding 27 Bacchus 2016; No/very minor No/very mi- Moderate No/very mi- Moderate Due to no/very
Health workers felt that health pro- Barnabee 2014;  concernsregard-  norconcerns concerns re- nor concerns confidence minor con-
motion and educational messaging di- Chang 2011, ing the method- regarding co-  garding ad- regarding rel- cerns regarding
rected at clients using mobile health Coetzee 2017; ological limita- herence equacy as evance methodological
interventions, impacted positively on Ginsburg 2016;  tions because the some studies limitations, co-
clients' health behaviours, but cau- Huq 2014; majority of stud- had thin data herence, and rel-
tioned against repetitive showing of llozumba 2018;  ies had noto mi- with limited evance, but mod-
health promotion videos. In one in- Jones 2012; nor methodologi- discussion of erate concerns
stance, issuing clients with mobile Lodhia 2016; cal limitations health worker regarding ade-
phones led to increased use of health- Madon 2014; perceptions quacy
care services. Murray 2011;
Praveen 2014,
van der Wal
2016
Finding 28 Hampshire Minor con- No/very mi- No/very mi- No/very mi- High confi- Due to no/very
Some health workers accepted bear- 2016; Khan cerns regarding nor concerns nor concerns nor concerns dence minor concerns
ing the costs of mHealth interventions 2015; Messinger  methodological regarding co-  regardingad-  regarding rel- regarding rele-
themselves, but were dissatisfied when 2017; Quinn limitations be- herence equacy evance vance and ade-
phone credit to use the phones was not 2013;van der cause most of the quacy, and minor
paid on time. Health workers felt that Wal 2016; studies has no or concerns regard-
clients appreciated it when health work- ~ Watkins 2018; minor concerns ing methodolog-
ers called them, as it saved them costs. Wolff-Piggott ical limitations
2018 and coherence
Finding 29 Bacchus 2016; Moderate con- No/very mi- No/very mi- No/very mi- Moderate Due to no/very
Cherrington cerns regarding nor concerns nor concerns  norconcerns  confidence minor concerns
Health workers' digital literacy impact-  2015; Coetzee methodologi- regardingco-  regardingad-  regarding rel- regarding coher-
ed on their experience and perceptions 2017; Ginsburg  cal limitations herence equacy evance ence, relevance,

of the use of mobile devices in health
service delivery: being digitally literate
resulted in positive experiences and
perceptions, whilst low digital literacy
caused concerns about job security and
embarrassment when making mistakes
in front of clients. For some workers, pri-
or exposure to mobile devices did not af-
fect their perceptions and use of mobile

2016; Hao 2015;
Hirsch-Mover-
man 2017;
Illozumba 2018;
Kolltveit 2017;
Madon 2014,
Mitchell 2012;
Murray 2011;

because half of
the studies had
moderate con-
cerns of which
three had seri-
ous methodolog-
ical limitations.
The limitations

and adequacy,
but moderate
concerns regard-
ing methodologi-
cal limitations
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(Continued)
health. Some turned their lack of digital
literacy into building a relationship with
clients by asking clients to show them
how to use the devices. Not using the
devices often enough, resulted in loss in
digital literacy

Mwendwa 2016;
Nguyen 2015;
Praveen 2014,
Quinn 2013;
Shao 2015;
Surka 2014;
Valaitis 2005;
van der Wal
2016; Watkins
2018

included poor-
ly described da-
ta collection and
analysis meth-
ods, and in one
study there were
concerns that the
data collection
method could
have biased par-
ticipant respons-
es

Finding 30 Coetzee 2017; Minor con- No/very mi- No/very mi- No/very mi- High confi- Due to no/very
Ginsburg 2016; cerns regarding nor concerns nor concerns nor concerns dence minor concerns

Health workers expressed a need for llozumba 2018;  methodological regarding co- regardingad-  regarding rel- regarding coher-

training and familiarity with mobile de- Kolltveit 2017; limitations be- herence equacy evance ence, relevance,

vices to overcome their initial anxiety Lodhia 2016; cause the ma- and adequacy,

in using the devices. Peer training from Madon 2014; jority of studies and minor con-

technologically proficient colleagues Murray 2011; had no or minor cerns regarding

was experienced as valuable. In several Mwendwa 2016; methodological methodological

cases, health workers wanted refresher  Nguyen 2015, limitations limitations

training and pointed to the importance Praveen 2014;

of training replacement staff. Not having  Rothstein 2016;

mentors who used mobile devices, im- Tewari 2017;

pacted negatively on lower-level work- Toda 2017; van

ers' ability to learn how to use these de-  derwal 2016;

vices. Vedanthan 2015

Finding 31 Cherrington Minor con- No/very mi- No/very mi- No/very mi- High confi- Due to no/very
2015; Garg cerns regarding nor concerns nor concerns nor concerns dence minor concerns

All categories of health workers re- 2016; Hao 2015; methodologi- regardingco-  regardingad-  regardingrel- regarding coher-

quired technical support to solve user llozumba 2018;  cal limitations herence equacy evance ence, relevance,

problems. At times, face-to-face sup- Kolltveit 2017; as most studies and adequacy,

port was provided, but technical sup- Lodhia 2016; had no to minor and minor con-

port from proficient colleagues was Madon 2014; methodological cerns regarding

useful too. Having technical problems Murray 2011; limitations methodological

solved through real-time improvements  pwendwa 2016; limitations

worked well for some health workers, Rothstein 2016;

while others suggested a help function Toda 2017; van

be added to the devices. der Wal 2016

Finding 32 Ginsburg 2016; Minor con- No/very mi- No very minor  No/very mi- High confi- Due to no/very
Khan 2015; cerns regarding nor concerns concerns re- nor concerns dence minor concerns

Health workers highlighted that mobile
technology applications should be user-

Kolltveit 2017;

methodological

regarding coher-
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(Continued)
friendly, easy to learn, and improve the Lodhia 2016; limitations be- regarding co-  garding ade- regarding rel- ence, relevance,
quality of their care. When the applica- Mwendwa 2016;  cause only a few herence quacy evance and adequacy,
tions were not easy to use, health work- Praveen 2014; studies had in- and minor con-
ers became frustrated and reluctant Ramirez 2017; sufficient infor- cerns regarding
users of mobile devices. Rothstein 2016;  mation about methodological
Schoen 2017; the data collec- limitations
Toda2017;van  tionand analysis
der Wal 2016 methods, and au-
thor reflexivity
Finding 33 Schoen 2017; Minor concerns No/very mi- Serious con- Serious con- Very low con-  Due to serious
Shao 2015 regarding the nor concerns cernsregard-  cernsregard-  fidence concerns regard-
Health workers held mixed views on methodological regarding co-  ingadequa- ing relevance ing relevance and
choosing between tablets and smart- limitations be- herence cy because because the adequacy, minor
phones. Some felt that the type of con- cause of limited thefindingis  findingis concerns regard-
tent on the device was more important description of the based ononly  based on only ing methodolog-
than the device itself. However, other data analysis two studies two contexts ical limitations,
health workers preferred tablets over and no/very mi-
smartphones, mainly because the big- nor concerns re-
ger size of the screen was perceived as garding coher-
easier for client engagement. ence
Finding 34 Ginsburg 2016; No/very minor No/very mi- Serious con- No/very mi- Low confi- Due to serious
Kolltveit 2017; concernsregard-  norconcerns cernsregard-  nor concerns dence concerns regard-
Some health workers felt that sustain- Lodhia 2016 ing methodologi-  regardingco-  ingadequa- regarding rel- ing adequacy,
able, at scale mHealth programmes re- cal limitations herence cy because evance and no/very mi-
quired approval and stewardship from the finding is nor concerns re-
political leaders, such as ministries of based on only garding method-
health. Leadership interest in mHealth four studies ological limita-
interventions was described as moti- tions, coherence
vating to health workers. Health work- and relevance
ers suggested that such leaders should
be engaged early and continuously
throughout the programme, and be pro-
vided with evidence of effectiveness, so
as to secure their support. The lack of
high-level stewardship impacted nega-
tively on the mHealth programme.
Finding 35 Chang 2011, No/very minor Moderate Moderate No/minor Moderate Due to no/very
Health worker accounts pointed to the Huqg 2014; Khan  concernsregard-  concernsre- concerns re- concerns re- confidence minor con-
strong influence of the health systems 2015; Kolltveit ing methodologi-  garding co- garding ad- garding rele- cerns regarding
and social context in which the inter- 2017; Lodhia cal limitations herence be- equacy be- vance methodological
vention was embedded. Contextualand  2016; Praveen causewe may  cause some of limitations and
systems issues such as differenceinlan-  2014; Rothstein be over-inter-  the support- relevance, but
guage use between clients and health 2016; Shao preting health  ing quotes moderate con-
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(Continued)

workers, gender discrimination, dis- 2015; Tewari workers' per- speak indi- cerns regarding
comfort with professional hierarchies, 2017; Toda ceptions rectly to the coherence and
poverty, resource constraints, staff attri- ~ 2017; van der finding adequacy

tion, and more, all of which were exter- Wal 2016; Wolff-

nal to the technology and the physical Piggott 2018

device, influenced how health workers

experienced mHealth and the use of mo-

bile devices for service delivery, in their

different contexts.

Finding 36 Garg 2016; Gins-  No/minor con- No/very mi- Moderate Moderate Moderate Due to no/very

burg 2016; cerns regarding norconcerns  concerns re- concerns re- confidence minor con-

It was important for health workers that methodological regarding co-  garding ad- garding rel- cerns regarding
mobile health interventions be integrat-  Lodhia 2016; limitations herence equacy be- evance be- methodological
ed with other existing electronic health cause one cause two of limitations and
information systems. This interoperabil- ~ Rothstein 2016 study had the four stud- coherence, but
ity made it more likely that mobile de- thin data,and  ies were con- moderate con-
vices would be integrated into standard thefindingis  ductedin the cerns regarding
care practices, while the absence of inte- based ononly  same country relevance and ad-
gration frustrated health workers. four studies equacy

Finding 37 Bacchus 2016; Moderate con- No/very mi- No/very mi- No/very mi- High confi- Due to no/very

Barnabee 2014;  cernsregarding norconcerns  norconcerns  norconcerns  dence minor concerns

Health workers offered programmat- Ginsburg2016;  methodologi- regardingco-  regardingad-  regarding rel- regarding, coher-
ic and implementation recommenda- Hao 2015; Khan  cal limitations: herence equacy evance ence, relevance,
tions to improve mobile health interven-  5015; Kolltveit  though the ma- and adequacy,
tions. The most cited of thesewas that  7017; Lodhia jority of studies and moderate
the interventions be expanded to oth- 2016; Madon had no to minor concerns regard-
er settings and services, beyond what 2014; Med- methodological ing methodologi-
they were using it for as described inthe  hanyie 2015; limitations, there cal limitations
studies. Other recommendations includ-  pitchell 2012; were three stud-

ed raising community awareness about  Myrray 2015; ies with moder-

mHealth programmes, being involved in  Mwendwa 2016;  ate limitations

developing programmes, and appoint- Rothstein 2016;  and two with seri-

ing a 'mobile health champion'. Workers  schoen 2017; ous limitations

also suggested that those collectingsur-  Toda 2017; van

veillance data, must be informed ofhow 4o wal 2016

the data are used.

Finding 38 Coetzee 2017; Minor con- No/very mi- Minor con- Moderate Moderate Due to no/very
Health workers had several technical Henry 2016; cerns regarding nor concerns cernsregard- ~ concerns re- confidence minor concerns
recommendations to improve mobile Lodhia 2016; methodological regarding co-  ingadequa- garding rel- regarding coher-
health devices, for instance solar panels ~ Praveen 2014; limitations be- herence cy because evance be- ence, minor con-
to counter poor electricity access and Quinn 2013; cause the ma- of thin data cause of the cerns regarding
using photos to track clients' recovery Schoen 2017 jority of studies found in the limited range adequacy, and
from illness. Other recommendations had no to minor studies of contexts methodological
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(Continued)
included using sturdier devices, bigger methodological in which the limitations, and
screens, and having common applica- limitations studies were moderate con-
tions, such as work scheduling on the conducted cerns regarding
devices. relevance
Finding 39 Chang 2011, Minor con- No/very mi- No/very mi- No/very mi- High confi- Due to no/very
Ginsburg 2016;  cernsregarding nor concerns nor concerns  norconcerns  dence minor concerns
The main challenges health workersex-  Hampshire methodological regarding co-  regardingad-  regarding rel- regarding coher-
perienced in using mobile devices, were  2016; [lozum- limitations asthe  herence equacy evance ence, relevance,
poor network connectivity, access to ba 2018; Khan majority of pa- and adequacy,
electricity, and the costs to recharge de- 2015 | odhia pers had no to and minor con-
vices. Solutions offered, included us- 2016; Madon minor method- cerns regarding
ing solar panels, using the powered-up 2014; Mwendwa  ological limita- methodological
phone of a colleague, or reverting back 2016; Nguyen tions limitation
to the paper-based system. Sometimes 2015; Praveen
poor connectivity resulted in client dis- 2014; Quinn
satisfaction because it created delays in 2013; Schoen
receiving health care. Health workers' 2017; Toda
commitment to their clients motivated 2017; van der
them to cope with these and other chal- 3] 2016;
lenges. Watkins 2018
Finding 40 Bacchus 2016; Minor concerns No / very mi- Serious con- Moderate Low confi- Due to serious
Health workers expressed dissatisfac- regarding the nor concerns cernsregard-  concerns re- dence concerns regard-
tion with mobile devices when technol- Hao 2015; methodological regarding co-  ingadequa- garding rel- ing adequacy,
ogy changes were too rapid, showed a limitations be- herence cy because of  evance be- moderate con-
dislike for typing, and were concerned Schoen 2017; cause only one a small num- cause the cerns regardin
yping, y g g
that mHealth impersonalised theirinter- i 5005 study had poorly ber of studies  supporting relevance, minor
action with clients. Since these dissat- described meth- and very thin data come concerns regard-
isfactions were only infrequently raised ods data.Inaddi-  from a limit- ing methodologi-
within the data set, it is unclear if these tion, eachrea- ed number of cal concerns, and
perceptions reflect wider experience. son for dissat-  contexts no/very minor
isfaction was concerns regard-
only reported ing coherence
in one study
Finding 41 Chang 2011, Minor concerns No/very mi- Moderate No/very mi- Moderate Due to no/very
Cherrington regarding the nor concerns  concerns re- norconcerns  confidence minor concerns
Health workers discussed challenges, 2015; Coetzee methodologi- regarding co-  garding ad- regarding rel- regarding co-
beyond network and electricity issues, 2017; Hamp- cal limitations herence equacy be- evance herence and rel-
that sometimes were just an annoyance  shire 2016; Hao  because a few cause some evance, minor
ora concern, but at other times also im-  5015; |lozum- studies had poor studies lack concerns regard-
peded their mHealth activities, and their 1,3 2018; Lod- descriptions of depth in the ing methodolog-
ability to provide a service assisted by hia2016;Med-  the data collec- discussion, ical limitations,
the use mobile devices. These included hanyie 2015; and moderate

damaged devices, loss and theft of de-
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(Continued)

vices, having to carry two devices, not

Murray 2015; tion and analysis

and had very

concerns rega rd-

being able to readily buy phone cred- Mwendwa 2016;  methods thin data ing adequacy
it when needed, not being able to send Praveen 2014;
long messages because of character lim-  Quinn 2013;
itations, and the limitations of the lan- Rothstein 2016;
guage capabilities of their devices. Toda 2017;
Valaitis 2005;
van der Wal
2016
Finding 42 Orchard 2014; Moderate con- No/very mi- Serious con- Serious con- Very low con-  Due to serious
Health workers complained when the cerns regarding nor concerns cernsregard-  cernsregard-  fidence concerns regard-
tasks asked of them in mHealth inter- Praveen 2014 the methodolog-  regardingco-  ingadequa- ing relevance ing relevance
ventions were felt to be beyond their ical limitations herence cy because as the data and adequacy,
clinical capacity, and when support because one of of the limit- contributing moderate con-
from higher-level workers was absent. the supporting ed numberof  tothe findings cerns regarding
studies had seri- studies and were conduct- methodological
ous concerns be- thin data in edin a high- limitations, and
cause the meth- one study and a middle- no/very minor
ods were poorly income coun- concerns regard-
described try, respec- ing coherence
tively. In one

study, the par-
ticipants were
receptionists,
whom we do
not assume to
act as health
workers in
general
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