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ABSTRACT

Background Routine monitoring by patients and
healthcare providers to manage chronic disease is vital,
though this can be challenging in low-resourced health
systems. Mobile health (mHealth) has been proposed as
one way to improve management of chronic diseases.
Past mHealth reviews have proposed the need for a
greater understanding around how the theoretical
constructs in mHealth interventions actually work.

In response, we synthesised evidence from primary
studies on monitoring of chronic diseases using two-way
digital text or voice communication between a patient
and health worker. We did this in order to understand
the important considerations for the design of mHealth
interventions.

Method Articles retrieved were systematically screened
and analysed to elicit explanations of mHealth monitoring
interventions. These explanations were consolidated into
programme theory and compared with existing theory
and frameworks. We identified variation in outcomes to
understand how context moderates the outcome.

Results Four articles were identified—monitoring

of hypertension and HIV/AIDS from: Kenya, Pakistan,
Honduras and Mexico and South Africa. Six components
were found in all four interventions: reminders, patient
observation of health state, motivational education/advice,
provision of support communication, targeted actions and
praise and encouragement. Intervention components were
mapped to existing frameworks and theory. Variation in
outcome identified in subgroup analysis suggests greater
impact is achieved with certain patient groups, such as
those with low literacy, those with stressful life events or
those early in the disease trajectory. There was no other
evidence in the included studies of the effect of context on
the intervention and outcome.

Conclusion mHealth interventions for monitoring chronic
disease in low-resource settings, based on existing
frameworks and theory, can be effective. A match between
what the intervention provides and the needs or social
factors relevant to specific patient group increases the
effect. It was not possible to understand the impact of
context on intervention and outcome beyond these patient-
level measures as no evidence was provided in the study
reports.
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Key questions

What is already known about this topic?

» The burden of chronic diseases is an escalating
problem globally. Evidence reviews suggest
mHealth interventions delivered in low-income
and middle-income countries can be effective in
improving health outcome for people living with
chronic disease.

What are the new findings?

» Effective interventions using two-way digital
communication between healthcare providers and
patients living with long-term conditions are based
on established frameworks and behaviour change
theory.

» Outcome is improved for patients with low literacy,
stress-inducing life events and being recently
diagnosed.

» Contextual factors beyond those measured at
patient level were not reported in the studies.

Recommendations for policy

» mHealth interventions for improving the
monitoring of chronic disease, when based on
existing frameworks and theory, have potential
for improving patient care and health outcome,
particularly when tailored to the needs of specific
patient groups.

INTRODUCTION

The burden of chronic diseases is an esca-
lating problem in low-income and middle-in-
come countries (LMICs).! The Sustain-
able Development Goals state that by 2030,
improving the prevention and management
of chronic communicable and non-communi-
cable diseases is a priority for primary care in
public health systems.”* Chronic diseases are
long-term, disruptive and often intrusive to
individuals’ everyday lives.* The management
of chronic diseases is a dynamic process that
varies over time, depending on the disease
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Figure 1
LMIC, low-income and middle-income countries.

aetiology and physiology.” Chronic disease involves
regular self-care” ’ and routine monitoring by patients
and health workers to check disease progress or regress.
Long-term monitoring encompasses adhering to treat-
ment and capturing vital signs or clinical indicators. The
purpose is to improve outcomes and quality of life’ by
reducing acute exacerbations and premature death'’ and
to maximise health.

The monitoring of chronic diseases can be chal-
lenging, particularly in low-resourced health systems
limited by long distances to health facilities and low staff
capacity.' In this environment, mobile health (mHealth)
has been proposed as an approach to improve manage-
ment of chronic diseases '*'* including assistance with
monitoring. mHealth technologies used in LMIC include
portable wireless devices, including mobile phones
and tablets.'” mHealth can involve one-way or two-way
communication between the health worker and patient,
using any digital channel that allows the users to be
mobile. Vasudevan et al'® suggest that strides are being
made in strengthening the global mHealth evidence base
along with the key ‘best practices’ in scaling mHealth for
achieving universal health coverage.

A systematic search for mHealth reviews in seven data-
bases found several mHealth reviews thatincluded aspects
of monitoring such as adherence studies,'” behaviour
change'® and attendance reminders.'? *’ Review authors
described how the effectiveness of mHealth evidence
is mixed. They suggest there is a lack of understanding
of why mHealth interventions for chronic disease
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desired outcome.

Monitoring is not improved as the intervention

mHealth example of a CMOc summarised from the reviews. CMOc, Context-Mechanism-Outcome configuration;

management should work (or not) in LMICs.!7 18 20-27

One of these reviews proposed that future studies should
explicitly describe the theoretical constructs that mHealth
interventions are targeting.”® They argue this will make
it clearer how and why the intervention is intended to
work and in what circumstances.”® A stronger theoret-
ical understanding is likely to strengthen the mHealth
evidence base.”’ However, this search revealed that there
is no systematic review set in LMICs specifically focusing
on one-way and two-way mHealth communication for
monitoring of chronic disease.

This paper responds to the challenge identified in the
systematic reviews, by examining the theoretical founda-
tions and mechanisms by which mHealth interventions
work (or not), to support chronic disease monitoring in
LMICs.

We focus on understanding how monitoring of chronic
diseases may be improved using two-way digital communi-
cation between a patient and health worker (community
health worker/nurse/doctor) in a low-resourced setting
to potentially guide future intervention design.

METHOD

The realist method and initial search

A ‘realist review’, also known as a ‘realist synthesis’,
makes sense of heterogeneous evidence about complex
interventions applied in diverse contexts.”” * It draws on
substantive theory and empirical research from across
multiple disciplines® to understand how interventions
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Table 1 Databases, search terms and inclusion and exclusion criteria for identifying empirical studies
Databases Cochrane Register of Controlled Trials, Medline (Ovid), PubMed, Web of Science, Psych Info,
searched Google Scholar, Knowledge for Health

Search terms

Patient* AND low- and middle- income countr* OR LMIC OR developing* AND chronic disease* AND

mobile phone* OR text messag* OR SMS OR voice AND monitor* OR self-monitor* OR self-manage*

Inclusion criteria

Population: Patients with any chronic disease and all cadres of health workers in a public health system.

Context: Low-resourced settings of any LMICs.

Intervention design: The study interventions include two-way exchange of digital information necessary
for monitoring initiated by the patient or health worker. The mHealth resource is either voice call or text
message based mobile phone communication to improve monitoring of chronic disease.

Monitoring: monitoring of side effects of medication, monitoring of physiological measures such as blood
pressure or monitoring of how well the patient feels and offering relevant information and support and
reminding them about future appointments or medication compliance.

Study design: Empirical research evaluating the effectiveness of the intervention (any design). The study

includes a description of the intervention.

Outcomes: Impact/health and process outcomes (primary and secondary).

Exclusion criteria  » Studies set in high-income countries.

» Studies using only landline telephones or computer-based communication.
» Protocols or reports of intervention development with no published evidence outcome.

» Studies not published in English.

» Feasibility and pilot studies with no outcome for the intervention.

» Reviews and reviews of reviews.

LMICs, low-income and middle-income countries.

work and for whom. By using the methods of a realist
1review,32_34 we questioned what works, compared with
what, how well, with what exposure, with what behav-
iours, for how long, for whom, in what settings and why”’?
We went through the following realist stages: (1) identi-
fying programme theory, how the study authors intended
their interventions to work; (2) testing this programme
theory against empirical evidence and established high-
level theory and (3) providing guidance for future inter-
vention development.

We did a preliminary systematic search for systematic
reviews of mHealth. From the 10 relevant reviews iden-
tified,'” '8 2% we extracted examples of how the review
authors thought the interventions worked from their
included papers. We mapped these on to the layout of
the realist Context-Mechanism-Outcome configuration
(CMOc) and adapted the diagram designed by Dalkin®®
(figure 1) using the example of mHealth monitoring.
Figure 1 illustrates how mechanisms are defined as the
reactions or responses to the resources available within
an interaction process that leads to outcomes.” Mecha-
nisms are the responses to the intervention or patients’
resources and are contingent and conditional, only firing
in particular contexts.” The outcomes are the desired
response to the resources resulting from the participants’
reasoning™ within a particular context.

Main search to identify empirical papers

To identify relevant empirical studies, we conducted the
main search to systematically find papers on the moni-
toring of chronic disease using two-way text message or
voice call interventions in LMICs, written in English,
published from January 2000 to March 2017. We limited
the search to the year 2000 or later as mobile phones

were not widely available before then.*® Seven appro-
priate databases and 12 search terms were used. Titles
and abstracts were screened against the inclusion and
exclusion criteria, as detailed in table 1. Each reference
list of the final included papers in this review was checked
to identify further relevant primary research studies.

Data extraction from empirical papers

From the included studies, we extracted data (table 2) on:
Research design, participant sample, setting, outcome
measures; intervention description, components and
study duration; Intervention effect; Authors’ programme
theory where stated and our interpretation of whether
the study worked as intended.

Where authors did not describe how they thought their
intervention would work, we worked this out from careful
reading of the description of the intervention. We also
referred to related study protocols, if available, or other
accompanying papers such as process evaluations of
the trial. JAW, FG and KD extracted data independently
and then compared data to resolve any inconsistencies.

Identifying established theory to test the programme theory

We used the CMOc in the diagram in figure 1 and applied
this to each empirical study on chronic disease moni-
toring found in the search.™ We developed a summary of
how the interventions were intended to work according
to the study authors. We then searched for relevant estab-
lished high-level theory related to study intervention
components and through further literature searching. As
most of the mechanisms were behaviour-based, we looked
mostly to psychology for the theory. We aimed to match
established theory to each intervention component type
(table 3) to help us reach our final CMOc. The theories

Anstey Watkins J, et al. BMJ Glob Health 2018;3:2000543. doi:10.1136/bmjgh-2017-000543 3

ybuAdoo Aq paraslold 1senb Aq £z0z ‘0T IMdy uo /wod wg yby/:dny woly pspeojumoq "8TOZ YdIeW 9 U0 £75000-2T0Z-UBIWa/9ETT 0T Se paysiiand 1s1y :yieaH qoio (NG


http://gh.bmj.com/

BMJ Global Healt

BMJ Glob Health: first published as 10.1136/bmjgh-2017-000543 on 6 March 2018. Downloaded from http://gh.bmj.com/ on April 10, 2024 by guest. Protected by copyright.

panuizuo)

£lou Jo papuajul se (uonounyjuonuanivlul/WISIUBYOSW MBSIAISNO pUB SaWO02INO0 Ssad04d pue uone.unp Apnjs pue sjusuodwod awoo)no Alepuodas  Anunoo pue

)}JOM uonuUaAIB}UI 3Y} PIg Aoy Buipnjoul) uonuaniaqul Jo  Alepuodes ‘Alewlid UO 10919 UOUBAIBU| uonuaniaul ‘uondiosap uonuaILu| puUE aINSEawW awo2lno  J1eak “oyiny
uondiosap uo paseq ‘A10ay) sawweiboad ulew ‘Gumes ‘s|dwes
a|geqo.d .10 (pajels 1) uonuaidul juedioied ‘ubisap youeasay

ay} Joy Aioay) swweiBoad sioyiny

Anstey Watkins J, et al. BMJ Glob Health 2018;3:2000543. doi:10.1136/bmjgh-2017-000543


http://gh.bmj.com/

BMJ Glob Health: first published as 10.1136/bmjgh-2017-000543 on 6 March 2018. Downloaded from http://gh.bmj.com/ on April 10, 2024 by guest. Protected by copyright.

panuiuo)

*sdnoJb |043u00

oy} Jono Aleinbal siow
uoljealpaw 8y} bunos||0o
a1am sdnoib uoiuanIBul
OM} 8Uj} :SJapulWal 8y} JO
9sneosaq Uoljed|paw 418y}
109]|00 0} Bueqwiawal
aJem Aayy 1ey] Bunnsebbns
sdnoJb uonuandiul

yioq ul Jaybiy sem
(uoneoipaw 0} 9oUBIEYPE)
PaJaA0D UO[}BDIPaW

o sAep jo uojodoid
*anosdwi pip sawooIno
Kiepuooas ayy—sap
‘(duleseq

e 9|gels a1em way} jo Auew
asneodaq Ajped) Juswiealy
uo pue 4g ybiy pasoubelp
UM S}Npe Ul |0J3uod
ainssaid poo|q 8onpaJ 0}
djay j0u pIp (9AnOBISIUI pUB
uoljew.ojul) ebessaw 1xa}
ayy Bunsabbns pouad [euy
ay} Buunp asesiosp jou pIp
sdnoJb uonuanialul yjoqg

ul s|jaAs| ainssaid poolg
‘anoiduwi jJou pip

awooino Aewnd ayy—oN

‘leayp ebuey) Jnoineysg

S,91Y2I\ Uo paseq aJe yoiym poddns
[eloos pue Bujuue|d pue sjeob ‘uonnyisqns
pue uoijjedas se yons senbiuyosy

Ja1sn|o abueyod Jnoireysaq sapnjoul
uoluanIalul 8y :senss| ubisap Apnig
yuiq

J0 Aep J18y} Uo ‘@o1M8s yieay sy} Aq Joy
paJed |98} Juaiyed 8y} sexew siy} abessaw
Aepyuig AddeH, e Buinieoal Ag "poddns jo
s|euueyd pue abpajmous| pasealoul Jusied
By} SeAIb uoljedipaw 8y} JO S}08ys apIs
Aue 1noge pauJaduod JO palIom aie Asy}

11 10BIUOD UBD ABY} OYM INOCE Siapulwey
‘Usym pue aq 0} paau Aay} aieym noge
jusiied ayj puiwais syuswiuiodde ojulo
passiw Jo BujwooyHo} IN0ge UoljewlIojul
yum sebessaw Japujway aufinos Ajrep
J1oy} 0} @edoidde 1sow s| swiy Siy) pue
abessal 8y} 8AI9984 0} USYM USSOYD aABY
Aoy} esneoaq jusiyed sy} abeinoous o} djay
pInoys uoljesipaw aye} 0} sidwoid pue
way} 0} JueAsal si 1ey} awi} e je sjdoad

0} uonewJoyu; buen "ainssaid poo|q
ybiy yum synpe jo uolyejndod jusizedino
[esouab e ul aJed [ensn yym pasedwoo se
ainssaid poojq uo joedw |[ews e aney Aew
pue SauloIpaW JO UOI308||00 aroidwl pjnod
sy} ‘Yoddns se abessaw 1xa) BIA pPaJanlep
uoljuanIBlUl [einolABYSQ B Bulnleoal Ag

*(sreah Q| >) uoisuapadAy jo uolelnp Jepoys e
yum asoy} Buowe pue (6 ww Ot |>) suljeseq
e |0J1u0D Janaq ul sjuaed ‘(sieah Gg) syusned
Jap|o Buowe aA1}08e 810W 8I9M SUOIJUSAISIUL
SAI}OB JBy} UOIIEDIPUI UB SBM 8J8Y} PUe S}08)8
juswieal} sy} Ul Aysusbouislay jueoyubls
Ajleonsiyels ou sem asay] :sisAjeue dnoibgng
'sdno.b usamiaq Jayip Jou pip sabueyo
uoledIpPaW Ul SBOUBISYIP PUE SUOISSIWPE
[endsoy ‘eousiaype pauodai-jas ‘ebpajmouy
uoisuapadAy ‘uolioeysiyes dluljd pue JusWwesi}
‘aJed [eoJul|0 Ul UolUa}a) ‘sjuswiuiodde

2|UI|O Je 9ouBpUS)E ‘S8I00s 0G-DT “poued
yjuow-g| e Joj uonesipaw Bupemol ainssaid
pooiq 404 paIanod sAep jo uoipodoud jo

%08 pey ‘dnoib aied [ensn 8y} WOl %6l

pue dnoib uouaridiul abeSsSaW BAIoBISIU|
8y} 40} %09 ‘dnoib uonuanisiul abessaw

AJuo uoljeWIOUI BY} WO %E9 ‘O|q.|leA.

elEP 9ouaIaype pey (e} sy} ‘sjusiyed jo

998 8y} 4O INO :SeWwooino Alepuooss
(91°0=d ‘9’0 0} 2'¢-) BH Ww 9’ |- 24e2 [ENSN
ym pasedwod dnolb abessaw aAoeI8)ul 8}
Joj pue (9¥0°0=d ‘¥0'0~ 0} "—) BH Ww g'g-
ainssaid poojq 21|0}sAS sem aJed [ensn yum
pasedwod dnoib abessaw Ajuo-uoljew.oul
8y} Joj abueyd Ul 8oUBISYIP palshipe

(enrea d ‘|9 %G6) ueaw ay] :2wooiNo yoeduw|

*(syjuow g | pue syuow 9 je

dn-moj|o} ‘auljeseq) syiuow g | :uolelnp Apnis
suoljoe payebie] «

slepuiwey <

:sjusauodwod UoiUBAIBIU|

“uedoiped pue

9SINU USBM}BQ }0BJUOD [BUOSIad OU S| 18y |
a1episod ‘sinoy gy Juswiulodde passiw

e jnoge sjuedioiped pse Jo juswiuiodde
J18y} Buipusiie Joy syuedioiped yueyy Jayye

0} Juas aJam abessaw 1xa) B pPaAlgdal os|e
sjualied ‘sebessaw 1xa} ay} Jo abenbue| pue
Buiwiy eyy ebueyo Jo juswiuiodde ue abueyo
Jo |9oued o} suondo sjuediolued [euy Buuayo
(esuodsau |[eo suoyd e Jou JoxIom yjesy e
jou) walsAs Aianijep abessaw 1xa} 8y} Woy
sasuodsal Jo sales pajewolne ue pajesousb
sisanbai asay] ‘sisenbai B|N\-|[eD-9SB9|d,
Jasn-0}-aaJ) Buisn sebessaw pajos|es 0}
puodsai os[e p|nod pue poddns souaisype
aAljoBISIUI BY}] O} pajedo|e sabessaw 109|9s
os[e p|nod sjuedioied SNd uonuaaiaiul Ajluo
-UOIew.oU| :UojUBAIBIUI 8bBSSaW BAljoBIgU|
‘AreJq)| ebessaw 8y} WoJy Wopuel-1e-pajos|es
abessaw e Jo (juswiuiodde psjnpayos o}
Joud sinoy gyy) Juswiuiodde Bujwoodn ue
pusye 0} Japulwal B Jayye ‘Yeam Jad abessaw
QU0 panleoal sjuedioiued “uedioiped ayy Aq
paulepaid swi} e 18 ‘Apeem— AlALOBISIU|
"abessaw JO pus 8y} Je SWEU SJaX3I0M y}eay
yum sebessaw pauepald yum abessaw

X8 8y} Jualjed 8y} spuss WalsAs pajewoiny
:uonuaidul abessaw Ajuo-uoneuliojul

‘abpajmouy uoisuapadAy
olseq jo Buipuejsiapun pue
(uorreoipaw J1dY} 3081100 Asy}
PIp) UOIedIpPaW 0} doUBIBYPE
papodai-jjes ‘suoissiwpe
leydsoy ‘esed pue saoiAIes
O[UIO YHM UOIOB)SIIES

‘aJed [eDJUl|O Ul UOJUS}aI
‘papusiie syuswiulodde ojulo
pa|npayds jo uoipodoud
‘(ag-03) aireuuonsenp
poday-j|es uoisuawig-S
dnoJ |npoin3 Buisn
painseaw snyejs yyesH
:awo93no Alepuooes

*901A8P O1}BWIO|[IDSO PajepleA
B YJM painsesw auljaseq
woJ} syuow g | e ainssaid
poojq 21101sAs ul abueyd
19JNSeal SWOIIN0 UlB|A
*oJul[0 821M8S yieay oljgnd
abue| uequn auQ :Bumes
‘(301881 | =U "SJeaA | g Jano
(6H wwoz1>dgq e pue 6H
ww 0gz>dgs) uoisuspadAy
UM sjualjed :o|dwes

104 :uBiseq

eoLY

UInos 1, 9102
‘/e 1@ moiqog

£10U 10 papuajul se
3J0M uonuaAIBul 3Y} pId

(uondunjuonuaidul/WISIUBYIDW

Ajy1] Buipnjoui) uonuaaiaul Jo
uonduosap uo paseq ‘Aioay) awwelboid
9a|qeqo.d Jo (pajels i) uoruaAiIdul

ayy 10} Auoay} sawwesboad sioyiny

MBOIAISNO PUB SBWO02)N0 ssa9204d pue
Aiepuodas ‘Aiewiad uo 19949 uouUdAIRU|

uoneinp Apnis pue sjusuodwod
uonuaiaul ‘uondiiosep uonuaAIalu|

2wo91no Alepuodas

pue ainseaw SWOIN0

ulew ‘Guipas ‘sjdwes
juedioned ‘ubisep youeasay

Anunos pue
Jeak Yoyiny

panupuo)  Z 9jqeL

Anstey Watkins J, et al. BMJ Glob Health 2018;3:2000543. doi:10.1136/bmjgh-2017-000543


http://gh.bmj.com/

BMJ Glob Health: first published as 10.1136/bmjgh-2017-000543 on 6 March 2018. Downloaded from http://gh.bmj.com/ on April 10, 2024 by guest. Protected by copyright.

panuiuo)

‘sjualjed o}

uoneonps juswabeuew-}es
pue uolrew.oyul Buipiroad
Uo PasNo0} UOUSAIBIUI
8y 'dg uby pue Aoeiay|
mo| yum sdnoabgns ayy
10} Aenoiued —sap

‘uoljewojul daipoddns [euoippe panjea
pue spaau uonewlojul ybiy Jo Aoeisy| moj
pey Asy1 asneosaq uoleonpa pue abpajmou|
paiejai-uoisuspadAy Joy pasu Jajeaib e
papodas oym sjuaied uo joedw Joyeaib
PEBY UOIUSAISIUI PaSEd-UoIjewoul 8y |
Juswabeuew asessip

21uoJy J1vy1 Jo ped sem uosiad Jayjouy
'9S| SUOBWIOS 0} B|JEBIUNOIJE Sem jualjed
8y} uesw ssao04d siy] uspoddns juswieail
aUj} 0} USAID 91oM 84eD-J|9S PUE Snjels Yieay
pauodai-}8s s,jusned syl ey} Jueaw pusiy
J0 Jaquisw Ajjwey e Jjo poddns ay] (g)
‘alaype

0] SAI}USOU| UB Pajesid SIY] Uoleoipa

dg Z18y; oxey 03 payiey Aoy} i pepodal 8q 0}
Bulob a1em synsai 418y} Jeyi mauy sjuaned
8y} ‘@I0joJay] "USXE]} JOU SBM UOIEDIpaL

11 Jo pabueyd ainssaid poojq sjusied e Ji
|lEWS BIA PaLIS|E 949M SI93IOM yleay ay] (g)
‘aseasip

21UOJYD J18Y} ssnosip Ajequan Auenbas

pue juswabeuew Jiayy jo dol uo dasy o}
pey 1uaied ay} Jueaw ul-buinosyo Jeinbal
Sy "Spooy A}jes Jo 8yejul pue ‘@dousiaype
uoleoipaw ‘ebuel [BuLIOU 8Y} MOJaq pue
aA0ge san|eA 91|0}sAS Juadal Jnoge payse
aJem pue Apenbal 4g Jisyl %08yo o}
papulwai a1om sjusiied sjjeo syl buung (1)
papN|oul UOI}O. JO SWSIUBYOaW 8y |

‘uoioe 0} 8bpnu e S}oe Sy} 3oem

Jad sawi [esanss sbuipeas ainssaid poo|q

(60°0=d :2°0 01 1'6 1D %G6) Siuaned [03u0d
uey} abelane uo Jamo| BH ww g a1am ey}
sdgs pey dn-mojjo} e sjuaiied uonuanIsiu|

‘abuel 9|qeldesoe ay} ul sdg Buiney siusied

]0J3U09 UeY} uonuaAIalUl Jo uoipodoud Jareaib

Apueoyiubis e yum paniasqo sem 4gs abesane

ul uononpal BH ww g'g ‘spasu uolyewoyul
ybiy 1o Aoeisy| moj yum sjusied jo dnoibgns
oy} u| "susned uonuanieul buowe 495

ul 9sea.09p aAlejal BH ww z'y (60°0=d)
jueoiiubls Ajjeonisijels-uou e sem aloy}
‘g|dwes |[eJan0 8U} U] :MBIAISAO SWO0INO
"(c00°0=d ‘'e- 01 271 1D %S6) SI0HU0D

01 Alje|a) 4dS Ul uoizonpal BH ww g'g Jo
abelane ue pey Aay] "uswibai uolesipaw
JI9Y} IN0ge PasNJUOD SI9M JO SYUOW g UBY}
aIoW Ul 49 J18Y} Inoge ueoiuljo e ypm usyods
Jou pey Jo uoisuauadAy pey Asy} p|o} ussq
JaAsU pey ‘uoljewlioul uapum Buipuelsispun
Aynoiyip 1o asneodaq swajqoid yieay Jivy
1noge Buiuies| swajqoid Yym asoy} :spasu
uonewJojul Juswabeuew 4g ybiy Jo Aoeisy|
MO| UM sjuaned :sisAjeue dnoibgng
‘uoisuspadAy

0} pajejal-aied YIM uoljoeysiies Jayealb

SeM aJay} pue papodal sem yieay |[esong
"uoljeodIpalW JIdy} JO S108)8 8y} Inoge ALom
‘g)dwexa Jo} swa|qo.id pajejal-uoliesipaw
JoMa} pue S8100s aAIssaidap Jamo| pey
sjuafed ‘dn-moj|o} 1y :S8Wo09oIN0 Alepuodss
RUETERNEY

sem awwelboid ay) 1ey) pauodal 949/ pue
UoUaAIBIUI BY} YIM palsiies Aian Buiaq
pauodai sjusijed UOIUSAISIUL JO %16 ‘|[BIOAD
‘uoisuspadAy Jiey) Buibeuew 4o} uolewIoUl
|NyosN papn|oul s||ed pajewolne ay} jeuy}
pauodal 9% Ee pue ‘@sn pue uJes| 0} Ases sem
walsAs Buljeo parewolne ayj eyl papodal
sjuaied JO 94,88 UBLj} 80|\ :8WOJ}N0 SS820.d
"(900°0=d)

dnoub uosuedwod 8y} JO %8¢ Yyum pasedwod
dn-moj|0} 18 49 paj|0J1uod pey sjuaned
uonuaAIBIUL JO %/G *(200°0=d ‘'€~ 0} gV |-)
BH ww g'g pasealosp s4gs abeiane siusied

‘(uoisualxa yuow g

e Jo uondo yum) syeamg :uoneinp Apnis
UO[1BWLIOJUl 8DIAPE/UOEONPS BuljenilolN <«
slopuiwey <

uonensssqo o

:SjuUsUOdWOD UOIUSAISIU|

‘AloAoays

aJow abeuew-}es juaned ay: djgy pjnod
JanIBaIed 1Byl Moy pue aied-}|es uoisuauadAy
suaiied ay} Inoge uolrewoul Buipnjoul ‘Yaam
yoea sniels yyeay papodai-jjes s jusied syl
Buipsebai a1epdn suoyds|e} pajewoine jaug e
PaAIgaI oYM ‘pusly 0 Jaquuswl Ajie) e yum
Buijjoius Jo uondo sy pey siusired ‘Alddns
399M g B UBY} SS9 IO UOIedIpaw 44 Jay Jo siy
Bupfey Janau Jo Ajases pauodal usied sy Ji 1o
(syuened |[e) BH ww Q| Jo (siuened dneqerp)
BH wwog| 1 ‘(se1egeip-uou yum sjusied)

BH ww oy L 498 ue pey Aeys xeem Joud ayy
ul 8wl 8y} ey 1ses) 1e jey} papodas sjuaied
uaym Ajjesnewoine pajelausb aiom siaxyiom
yjeay Joj SH[e [lews painionils dg Moj Jo
ybiy Ajgerdeooeun ssalippe 0} S||i}d) uolesipaw
10 UolUslE [Bolpaw »aas o} sydwoud pue |[eo
8y} Buunp uolewIOU| 810-}|8S [eUOIHPPE
paJayo usayl asam siusiied ayi ‘pies Aayl reym
uo paseq 'spoo} A}[es Jo 8yejul pue aoualaype
uoljeodipaw ‘ebuel [ewllou 8y} Mojaq pue anode
San|eA 01|0}SAS JUS98aJ JNOCE PAYSE a1am pue
d€g 419y} %98yd 0}—S|[EO pajewolne Jo S|[ed
9010/ SAI}OBIS}UI BIA Sudljed 0} uoieonpa
juswabeuew-}j9s pue uoljewJoul buipiroad
uo Ajurew pasnooy} uoiuaAIalul 8y “Buluresy
uanIb alam pue Joyuow ainssald poo|q

awoy e paAlgdal uoisuauadAy yum siusiied
‘sasuodsal s,Juajied ay} Uo paseq aoIApe
paJojiey apinoid 0} pue }aIp pue aoualaype
uoneolpaw ‘Buioyuow-yes 49 ‘dg s.1usned syl

‘uoisuspadAy o}

pale[el 81e9 YlIM UoloeSIes
pue (o[eog AsUON sy}

Buisn painseaw aouaisype)
swe|qoid pajejai-uoiyesipawl
‘(a/eos uoissaidag-salpnis
|eoaibojoiwapid3 1oy aius)
woy-0| ysiueds parepiiea

€ Buisn) swoldwAs
anIssaidap ‘snieis yiesy
|esouab panigasad sjusiied
:S9W0921N0 Alepuoossg

(BH ww g >pue

BH ww 9t sdgs) ainssaid
poo|q 21j03sASs ul abuey)
:2INSeaW SWOIN0 UlB|A|
"0OIX3\ Ul SOIUIjO OM}

pue seinpuoH ui solulo olgnd
om} pue a1eaud ino4 :Buies
*Apn1s sIy} Ul painseaw
Buieqg jou sem asoon|b pooig,
*(g6=U) (2180 pIEpUE]S)

dnoub j01u0) *(8=U) Spasu
uoljewojul Juswabeuew

dg ubiy Jo Aoessy| moj yum
sjualjed :sisAjeue dnoibgns
pauuejdaid pue (abessaw
1xa}) dnoib uonuanialu| "abe
Jo sieakpg-g| (onegelp J

BH wwog L) «se1eqelp pue

‘pouad dn 98yd 01 sispulwal se sjusijed anisuspadAy UOIUSAJIBIUI ‘SPaaU uonewIoul ybiy yum 1noge uonewuolul Buusyieb 1e pawie aiam s|jed  uoisuapadAy Jo (d138geip-uou 00IX3IN

-MOJ|0} HOUS B JSAO SAI}081D 10} S8W091N0 dA0Idwi UBD SIyl ‘I dnoiBbgns au1r U] “(60°0=d {£°001 L'6 1D%G6) 9yl "siuaned anisuspadAy Buowe Buuopuow i BH ww of | 1) uoisuapadAy pue seinpuoH
aJe s||eD ‘paseasoap HBuuoyuow ainssaid poojq swoy snid ‘sjjeo S|0J]U0D 0} BAlleja) BH Ww gt pasealosp dg awoy snid s|jeo abueyo-inoineyaq Uum sjuaned :ajdwes A 0
ainssaid poojg—saA  luswabeuew-as pajewolne Buinieoal A sddgS Siusied uoiuaAIsiu| :8wooino 1oedw| pue Bulojuow suoyds|el parewoIny 190Y :ubiseqg ‘le 18 anald

£lou Jo papuajul se (uonounyuoRUAAIB}UI/WSIUBYIDW M3IAIBAO0 puB SaWO09}N0 ssad0.id pue uoneunp Apnjs pue sjuauodwod awoo)no Aiepuodsas  A1unood pue

J0OM UonUAAIBIUI BY} PIG

A19y1] Buipnjoul) uonuaialul Jo
uonduosap uo paseq ‘“A1oay} sawwesboud
a|geqo.d .10 (pajels 1) uonuaidul

2y} 40} A1oay) swweaboud sioyiny

Kepuooas ‘Aiewiad uo 10349 UoUBAIBIU|

uonuaAIaul ‘uondiIosap uoUAAIRU|

pue ainseawl dWO2}N0  1edA Yoyiny
ulew ‘Bumes ‘sjdwes

wedioied ‘ubisap yoieasay

psnuiuod g 9jqeL

000543

Anstey Watkins J, et al. BMJ Glob Health 2018;3:€000543. doi:10.1136/bmjgh-2017


http://gh.bmj.com/

BMJ Glob Health: first published as 10.1136/bmjgh-2017-000543 on 6 March 2018. Downloaded from http://gh.bmj.com/ on April 10, 2024 by guest. Protected by copyright.

‘ainssaid poo|q 01|01SAS 4GS HiSiH 9AlBIeY ‘HY ‘[el1 pa||0Jiu0d pasiwopuel ‘| Oy ‘ainssaid poo|q oljoiselp ‘dgq ‘@inssaid poo|q dg ‘Adeisyi [e4In0i@IIUE ‘| HY

"Aiosy 1 8AUB0D [e100S pUE [9PO Jolleg

yeaH 8y uo paubisep ale sabessaw

uoljuanIdul jo abenbue| pue JusuoD

:senss| ubisep Apnig

"juswabeinoous

pue asiesd Buialb yum Buoje uoiyesipaw

J19y}1 e} 0} Jusfed sy} a21jud 0} Ajoyl| 1om

JNOIABYSQ INOQE SI9pUIWBY "Ssuoljedlpawl

9)e} 0} SINOIABYSQ Jopulwai pue Buibpnu

‘Buino Jayjo pue sebessaw abueyd jalleq

pue abpajmouy Buipiroid Aq @ousisype

-UOU [BUOIJUS}UI-UOU PUB 8dUdJ8YpEe-Uou

Jeuonuajul yjoq paiebie} sebessaw

asay] ‘uosJtad ay} o} sreudoidde swiy e

Je paAladal aJiem Asy) asneoaq Uoljoe ue

payebiey Buiwi siy | "eoualsype Buiseaioul

ul Juepodw| sem anpayds Buisop s,jusied

ay} 03 Buiploooe 1o juss sabessaw ay} Jo

Buiwiy sy} ‘os|y ‘sesed a|buls se a10jaiay}

pajea} Buleg asem sjuaijed ay] ‘(sebessaw

Jaysue) abpajmouy ajdwis Buiaieoai 3snf

yum pasedwod) uonduosaid uonedipaw

J18y} uo Buipuadep jusired yoes Joy

'dg9q@ ui uononpal ybiis B pas|wolsno asom sabessaw 1xa] "asuodsal
os|e sem aiay] "panosdwi ajdwis Aan B yum Aldas 0} payse aiem Aayy
aoualaype ‘paipnys SE JOe 0} Palslies aiow aq 0} Ajoyl| ase
syuow g ay} ui—sajp  sjualjed ayj ‘sebessaw ayy Buisiwoisnd Ag

‘punoy} 8dualBype

uoledIpaW JO [9A8] 8y} 0} paje|as AjaAalysod
atam ‘Aousnbauy Buisop Jaybiy e yum pue
pajeonpa Bulaq ‘paiojdwaun Jo/pue paifal
Bulaq ey; punoj Sem }| "UoI}eIIPBW B30J)S O}
aouaiaype s,dnolb uouaAIS}UL B} Ul pUNo}
SeM J08yJE JUBDIUBIS Y/ :8WO02IN0 MBIAIBAQ
*UOIUBAJSIUI BY} O} Wi}

ainsodxa pajwi| Algeuoseal 0} anp ainssaid
poo|q 21|01SAS UO PanIasqo SEM }08}d Jofew
ON dgq@ Ul uojjonpay :8woono Alepuodss
‘pouad

Yjuow-z 8y} Jaye %96 SeM ‘aLo9)Nno [eDdlul|D
anoidwi 0} sebessawl 1x8) Buisn Ayjigeideooe
puUB UOIJOBJSIIES JUudlied :8WO0DIN0 SS820.d
"(L0'05d 'G8°0 03 22°0 1D % S6) S0

sem (aJed [ensn) dnoub [013u00 8y} pue dnoib
UOIJUSAJIBIUI BY} USSM]BQ 8J0IS SoUaIaype

Ul 92UBJBHIP Ues| :8Wwoo3no joedw|

dgQ pue ojjojshs

ul ebueyd 30838p 0} Joyenby
adoosejeq Aelpuipy ayy Buisn
painseaw sem ainssaid
poo|g :8Wwo9Ino Alepuodss
‘(eleos

A>suo 8y} Buisn) ebessaw

*dNn-moj|04 SyjuoW g ‘euljeseg :uoieinp Apnig  1xa} 8y} BulAieoal Jo syuow g
juswabeinoous pue asield <« Jolje eousIBYpE UOIIeDIpaW
UOIJBWIOJUI 9DIAPE/UOIIEONPS BUTBAIION < 9X0JiS papodal-jies ul ebuey)

siopuiwey <«
:SjuBUOdWOD UoHUBAIBIU|

:2INSeal SWOIN0 UlB|A
Hun 8oJ1s pue ABojoinau

'sebessaw Japuiwal YUm apljjoo  s,eydsoy uequn auQ :Bumes
jJou pIp sebessaw yjeay yeyy os uoiduosaid
8y} 0} Buipioooe paplosp sem abessaw 8y} Jo  *(£8=U) 8X041S JO SI0}0B} XSl
Buiwiy ey -usiyed Atene jo ajiyoid Brup pue |0J3u00 0} saAlsuapadAynuUe
|eoipaw 0} BuIpI0ooE Juss aiom sebessaw 1xe}
uolBWIoUl Ueay Ay eem-a01m) pasiwosnd (03 paywi| Jou INQ) se yons
‘0s|Y *,ON, 40 S8\, Bulk|dal Ag sauioipawl Jivyy
uaey pey Aeyj 4l Buijels ‘obessaw }xe) 8Y} 0} "9Y0J}S JO 9posIde 1Se| 8oUlS
puodsai 0} palinbal aiem sjusfed ‘uoiduosaid Yluow | < UOAO pue sieshg| ueisiied
[enpIAIpul s,jusljed yoes 0} PASIWOISNO  @043S UYlIM sjuslied :ojdwes 12,5 +02
slapulwal abessalw 1xa] pajewoiny

“(62=u) dnoub jonuo

pue suiels ‘siejereldiue

sBnJp omj 1ses| je Jo asn

104 :uBlseq ‘e jo [ewey

£10U 10 papuajul se
3J0M uonuaAIBlul Y} pIg

(uondunjuonuaivlul/WISIUBYIOW

A19y1] Buipnjoul) uonuaialul Jo
uonduosap uo paseq ‘Aioay) awwelboid
9|qeqo.d Jo (pajels JI) uoluaAiIdul

ayy 10} Auoay} sawwesboad sioyiny

MBSIAISNO PUB SSWO02)N0 SSa9d0.4d pue
Aiepuooas ‘Aiewiad uo 10949 UoIUdAIBIU|

uoneinp Apnis pue sjusuodwod
uonuaaaul ‘uondlIosap uonuaAIB U]

awo92Ino Aiepuodsas  Anunod pue

pue ainseaw awo2lno  Jeak ‘oyiny
ulew ‘Guipas ‘sjdwes
juedioiped ‘ubisap youeasay

panupuo)  Z 9jgeL

Anstey Watkins J, et al. BMJ Glob Health 2018;3:2000543. doi:10.1136/bmjgh-2017-000543


http://gh.bmj.com/

BMJ Glob Health: first published as 10.1136/bmjgh-2017-000543 on 6 March Downloaded from http://gh.bmj.com/ on April 10, 2024 by guest. Protected by copyr

*SUOIJEPUSLULLIODDI

ybnouyy sebessaw Bujuies| Jo Jspujwal UolyeuLIoul

"Jealy} Jey} 8o0Npal 0} UOIIBPUSWILIODS) a|igow ybBnoiyy ebpajmouy jusiyed Buiseslou| -oBpajmouy

B MO||0} 0} pue Wajqoid snowss E s} Jolleq ay} Buisesiou] e pawie UoIFeWIoU| Olj10ads-aSEasIp
BAS|S) ©NSS| U}eay 8y} 93ell O} UOIBAIIOW JUSIoINS SUIBIUOD |[BD 9D10A IO 9BeSSaW 1X8) 8U ] ‘UojBULIoMU| uonBWIOMI BUIPINOIY 2
spaau jusiied e Aqaisum ;o /opoj Jaljag YieeH g *9UOBWIOS 0} 8|JBIUNOIOE MOU 8Je Asy} ’ uone. \.cwmno v

*0} 9|ejuN0ooe se Buojuow urejulew o} uoisensiad se S}Oe Sy} PaAISSqo
199} Aoy} wiym |opow 0. e Aq papensiad aq ued Bulaq si uaned ay} §| “sbuipeas [eojulo puss Alenbas 110}
apeld Yejser] :uojeniesqO  Jusiied ey} Ageleym : . UoISensied J0f UORBOIUNWILIOD * 1SNW pue A[joaiipul PaAIasqo S| Juslied ‘UOJBAIBSGO PasN S| [BUUBYD UOIEDIUNWIWIOD JBY} SBIHAIOY

Anstey Watkins J, et al. BMJ Glob Health 2018;3:2000543. doi:10.1136/bmjgh-2017-000543

uouaAILuI YijeaHw sjuauodwod uonuanIdul suonuaniadul Apms uonuaAiaul ay} Jo spusuodwo)
219y} Jo ubisap ay} ui Joyine Apnis yoea Aq 3y} Jo aiow Jo auo 0} sajejal Jeyy A1oay) paysijqelsg  wouy sjuauodwod uonuanidlul 3y} uiejdxa o} ajdwexy
pasn spuauodwod uonuaidul Jo sadAp

BMJ Global Health



http://gh.bmj.com/

8 BMJ Global Health

helped us to understand how and why each study’s inter-

vention design and possible components of the interven-

tion may have contributed to the study being effective or
not. These theories were then used to help us search for
higher-level frameworks (table 4) based on similar theo-

ries to those described in table 3.

We found two frameworks to use in our analysis that
brought together mechanisms and theories:

» COM-B framework,*" designed for Behaviour change,
describes the three domains of: Capability: physical
skills, knowledge, behavioural regulation and mem-
ory, attention and decision process; Opportunity: en-
vironmental context, resources and social influences;
Motivation: beliefs about consequences, optimism
and beliefs about capabilities and reinforcement and
emotion.

> RFV framework,*" designed for the successful imple-
mentation of telecommunications technology health
interventions, describes the three domains of: Rela-
tionships: with health workers and peer as a means of
providing support for behavioural change, feedback
and reinforcement; Fit: integration of mHealth into
routine and its ease of use into the existing environ-
ment and Visibility: to engage in information to medi-
ate and motivate self-management tasks and enable
enhanced awareness.

COM-B domains provide a framework for under-
standing patient behaviours. RFV domains provide a
framework to understand how mHealth interventions
have been designed to be implemented. The domains of
these frameworks include theory relevant to the mech-
anisms of action of the interventions in our review. We
used these theoretical frameworks to understand what
mechanisms, in what context will result in a behaviour
change.

The Realist and Meta-Narrative Evidence Syntheses
(RAMESES I) reporting standards for realist reviews were
followed.”

RESULTS

Search results

The process of screening and paper selection resulted in
57 references (PRISMA diagram in figure 2). Of those, 29
papers were assessed for full text eligibility and a total of
four studies were eligible for inclusion (table 2).

The studies and their design

The four papers included studies conducted in Paki-
stan (Kamal),” Honduras and Mexico (Piette),* Kenya
(Lester)™ and South Africa (Bobrow).”” The studies
focused on specific diseases: stroke (Kamal), hyperten-
sion (Bobrow and Piette) and HIV (Lester). Patients
were all over 18 years of age. All four study designs
were randomised controlled trials with control groups
receiving usual standard care, all set in urban health-
care settings. Two studies primarily measured clin-
ical outcomes (Bobrow and Piette) and two measured

self-reported adherence (Lester and Kamal). The inter-
ventions were designed to facilitate communication via
mobile phones between the patient and health worker.
All interventions involved medication adherence. Two
studies had specific subgroup analyses; Piette’s subgroup
was low-literate patients with information needs for how
to manage high blood pressure; Bobrow’s subgroup was
patients over 55 years of age who had good control of
blood pressure at the baseline measure and patients on
treatment for hypertension for less than 10 years.

The intervention design in three studies was text
messages sent weekly to patients (Lester, Bobrow,
Kamal). The other study’s intervention was weekly auto-
mated phone calls (Piette) (table 2). In two studies,
data submitted by patients were interpreted using an
automated system (Kamal and Bobrow), whereas in the
other two studies, there was engagement with a real
health worker (Piette and Lester). In Bobrow’s study,
there was an option for the patient to use their phones
to initiate a free to user ‘Please Call Me’ request. A
health worker did not actually phone the patient back.
There was no verbal communication in this instance;
instead, this request generated an automated series of
responses from the text message delivery system. This
design offered trial participants several options including
cancelling or moving an appointment, and changing
the timing and language of the incoming text messages,
whereas in Bobrow’s and Kamal’s studies, the participants
predefined when they wanted to receive the message to
their phone. This gave them patient choice, as the other
studies contacted the patient at a time decided on by the
intervention team. In the case of Kamal’s study, when
the intervention was described as automated, we had to
assume that a health worker was reading the patient’s
responses and taking action, especially when the patient
had a problem. This was not made explicit in the paper
and so it was unclear what the health worker’s role was.

Two studies (Lester and Bobrow), used standardised
text messages whereas the other two (Kamal and Piette),
used customised messages for each patient (table 2). In
Kamal’s study, each patientreceived tailored text messages
with information content about the patients’ individual
prescriptions. Likewise, in Piette’s study, the automated
calls could be tailored as patients were directly asked
to provide blood pressure measurements by using the
home monitoring kit, in addition to the patient’s mobile
phone. In Lester’s study, they used very indirect ways of
assisting patients to monitor as the content of the text
messages were aimed at enquiring how they were feeling,
without any reference to HIV, whereas in Bobrow’s trial,
the information messages did include the words related
to the patient’s chronic disease: ‘high blood pills’.

Intervention components and their intended purpose

Intervention components were similar across the studies,
but the combinations of varying components used were
different. Intervention components included reminders,
patient observation of health state, motivational
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Records identified through
database searching: Ovid=1,
PubMed=3, Cochrane Library=0,
Psych Info=0, Web of Science= 24,
Google Scholar=26, K4Health=3
Total=57 |

Additional records identified
through other citation searches
(n=3)

.

Identification

(n=56) (4 duplicates)
|

Records after duplicates removed

I

Screening

(n=27)

Records excluded based on
title and abstract screening

Full text articles excluded and
reason: (n=25)

-Protocol (n=4)

-Feasibility study (n=7)

eligibility (n=29)

Full-text articles assessed for

-Intervention aimed at
Community health worker (n=1)

Eligibility

-Study was undertakenin a
High income (n=3)

-The intervention did not use

review (n=4)

Studies included in the

mobile technology (n=5)

-The intervention was only one-
way communication (n=5)

Figure 2 PRISMA.

education/advice, provision of support communica-
tion, targeted actions and praise and encouragement.
Given the extracted results in table 2, in table 3, we then
describe how each intervention’s components relate to
theory. We found this midway process useful in helping
to define the programme theory.

All except Bobrow’s study required a response from
the patient. Instead, the two information groups received
information-only messages and the second intervention
group also had to the option to interact with the auto-
mated message, if desired.

Programme theory: how the intervention was intended to
work

Only Bobrow’s study provided a clear statement of the
programme theory and how the authors intended their
intervention to work (described in full, in another publi-
cation’®). It was supported by a process evaluation of the
study in a paper by Leon.”” The other studies mentioned
the theories on which they based their intervention
design but did not explicitly explain why they felt their
intervention worked. For Kamal and Lester’s studies, we
used related published study protocols or supplementary

material to work out their programme theory. The

programme theories are reported in table 2.

Programme theory summary from across the four
included studies:

» All four studies used weekly messages/ calls. This was
intended to make the patient feel cared for. These in-
cluded non-health related information such as ‘Hap-
py Birthday’ messages (Bobrow).

» In three studies (Lester, Piette and Kamal), a non-re-
sponse from the patient or the reporting of poor
blood pressure readings triggered a health worker to
follow-up the patient. This process of follow-up acted
as incentive to the patient to always respond in the
specified period (Piette).

» In two studies (Bobrow and Kamal), patients were
asked, when they wanted to receive the message at a
time of day that was relevant to them. This prompted
the patient to take action as they had chosen to re-
ceive the communication at that specified time.

» In Piette’s study, patients had to take their blood pres-
sure measurements after a cue to action. The other
three studies did not require the patient to take clin-
ical measurements as home-monitoring kit was not
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provided. Also, in Piette’s study, the patient’s report
was also sent to a predefined treatment supporter.
This was intended to make the patient feel they were
accountable to somebody who cares for them. This
was the only study to use an external person beyond
the patient-health worker.

» Two studies (Piette and Kamal) customised the mes-
sages to ensure the patient felt more satisfied and to
prompt them into action.

» In two studies, the text messages required simple
quick responses such as ‘Yes or No’ (Kamal) or ‘I am
fine’ (Lester). These responses were appropriate as
the patient did not have to spend much time replying.

Mechanisms of action
All four studies used the domains of RFV and COM-B as
mechanisms of change to some degree (table 4).

RFV

Relationship

There needs to be personal contact within the relation-
ship between the patient and health worker to motivate
the patient or the text messages need to be tailored to
make the patient feel like someone cares. Fit: The level of
how well the mHealth intervention fits into the patient’s
daily life is crucial to how they will respond. Visibility: It
appears that visibility acts as a mechanism in the studies
because the mHealth component’s purpose is to improve
monitoring and to therefore make the disease more
visible in the patients’ lives, at least once a week.

COM-B

Capability, Opportunity, Motivation=Behaviour

The interpersonal relationship between the patient
and health worker created when the mHealth interven-
tion is not automated improves the patient’s motiva-
tion to feel capable of responding or adhering to their
treatment regimen. When the patient feels cared for
by the real person who is involved, this leads to change
in the patients’ behaviour. When the patient is offered
the opportunity to be given information that provides
education and advice, this may allow them to engage
with the information. This in turn may improve the way
they manage their disease, as they feel more capable of
doing so. Even automated communication can motivate
patients to engage.

In all four studies, the patients engage with the inter-
vention components (mHealth resources) by using their
own reasoning. Their reasoning is made up of their
own motivation and empowerment to respond to the
resources. It is this engagement that leads to change
and thus improvements in the study’s primary and/
or secondary outcomes (table 2, final column). Table 4
summarises the combinations of mechanisms for each
intervention.

In Lester’s study, the mHealth components of provi-
sion of supportive communication, self-observation and
reminders prompted engagement with a health worker

(relationship). This personal contact with the nurse
resulted in the patient being motivated to collect their
medication from the clinic; otherwise a nurse will
check-up on them. This personal contact with the nurse
and feeling more supported resulted in the patient being
motivated to take their treatment (table 4) and keep on
top of their disease management. However, this did not
lead to improved adherence in treatment.

In Bobrow’s study, the mHealth components were
reminders, opportunity to make changes to appointment
times so the patient was able to fit the intervention into
their daily life. The text messages increase disease aware-
ness and thus its visibility. The mHealth intervention
allowed the patient to feel cared for by the nurse and to
take more control of their management by having the
option to change appointments from their phones. This
did not lead to a decrease in blood pressure; however,
adherence to medication improved.

In Piette’s study, reminders and motivating educa-
tion/advice information prompted engagement with a
health worker and treatment supporter (relationship).
The patient felt they had empathetic support, especially
when the patient had problems. Disease management
was made more visible as the patient had to log onto the
home-monitoring kit every day. Information messages
prompted change in lifestyle. This regular interaction
resulted in the opportunity to engage with social support
when they needed it. By reading powerful practical
messages, this motivated them to reduce salt intake for
example. This led to a decrease in blood pressure, partic-
ularly in the subgroup.

In Kamal’s study the reminders and motivating educa-
tion/advice information were tailored to the individual
patients making the patient feel they had a relationship
with their health worker, even though the intervention
did not have any direct patient-health worker commu-
nication. By having to respond to the health worker,
this resulted in the quick ‘Yes’ or ‘No’ response message
becoming routinised and did not take much of the
patient’s time. This led to improved adherence to medi-
cation and a slight reduction in diastolic blood pressure.
Table 4 summarises which combinations of mechanisms
help to determine what is the outcome of the mHealth
intervention.

Study outcomes

All studies, except Bobrow’s study, achieved their primary
outcome. Two studies (Piette and Kamal) had short
follow-up periods of 6-8 weeks, respectively. Piette’s inter-
vention was effective in decreasing blood pressure and
Kamal’s intervention was effective in increasing adher-
ence to personalised stroke medication. Two studies
(Lester and Bobrow) collected follow-up data at 6 months
and 12months. Lester’s study showed effectiveness of
self-reported HIV adherence at both 6 and 12 months and
improved viral load suppression at 12months. Bobrow’s
study found a non-significant reduction in systolic blood
pressure control compared with usual care at both 6 and
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12months. There was significant improvement in their
secondary outcome of adherence to collecting medica-
tion from the clinic.

Variation in outcomes by context-related patient factors

In Bobrow’s and Lester’s studies, the interventions were
more effective for patients early in their disease trajectory.
The interventions are likely to have given the patients
opportunity to establish disease management routines. In
Piette’s study, the intervention was designed to meet the
needs of patients with low literacy and the intervention
did have greater effect on this subgroup of patients. The
intervention is likely to have increased patient knowledge
(from a low level) and so increased opportunity for the
patient to engage with managing their disease. The inter-
vention is likely to have challenged beliefs about disease
consequences and about their capability to manage
their disease leading to increased motivation. Bobrow’s
study found that patients who benefited the most from
the mHealth intervention were those with high personal
stress caused by multiple psychosocial stressors. The
intervention is likely to have provided a structure to their
disease management that was lacking in other aspects
of their life, increasing their motivation to engage
with disease management yet without intruding into
other aspects of life. We acknowledge there are certain
subgroups that respond particularly well to mHealth
interventions (and were under subanalyses within the
studies) and where their monitoring improves and why
this may be so. Patients with low literacy/high informa-
tion needs who require knowledge and support (any
information is better than nothing) and older patients
who have good blood pressure control and/or have been
diagnosed within the past 10 years.

DISCUSSION

All the interventions were effective in terms of improving
adherence to monitoring of the long-term condition for
which they were designed (HIV, hypertension and stroke
management). The interventions in the four studies
included different combinations of intervention compo-
nents but each one included a reminder. We were able to
map all intervention components to RFV and/or COM-B
mechanisms. Some interventions focused more on the
relationship aspect of care provision and others on moti-
vating the patient. Subgroup analysis within three studies
suggests that contextual factors moderate the impact of
the interventions. In the studies that we reviewed, these
factors were patient related: low literacy, high personal
stress and time since diagnosis. We found no evidence of
moderation by non-patient contextual factors.

Our findings are consistent with those of other inter-
national reviews (some within high-income settings).
Three systematic reviews found reminders for disease
monitoring improve healthcare processes but with
education through voice call and text messages, both
health outcomes and care processes improve.'® ** * A

realist review of mobile phone-based health interven-
tions for non-communicable disease management in
sub-Saharan Africa* found that patient related contex-
tual factors influenced the impact of interventions.
Similarly, text messaging used to improve adherence to
antiretroviral therapy had more effect for those with at
least primary education.” Taking account of sociocul-
tural factors has been shown to influence scale-up and
sustainability of mHealth interventions.”” Reviews have
found variation in effect depending on how mechanisms
were operationalised. For example, weekly reminders
worked better than daily reminders, and messages
had more impact when they were linked with patient-
health worker interaction.'” *” * *1=% In our review, we
were unable to identify variation in impact related to
how the mechanisms were operationalised. Our review
found no studies where patients received test results
or instructions to adjust medication. In high-income
countries, interventions have included these aspects
of care.'”® #* Most reviews of use of digital communi-
cation with patients in sub-Saharan Africa, comment
on the problems of implementation of the communi-
cation system, particularly technical and maintenance
issues. 2028998 1y our included studies, implementation
issues had been resolved.

Strengths and limitations

A realist approach was methodologically appropriate
for our research question. However, we were limited by
the design and reporting of the included studies. We do
not know whether all of the study authors were aware if
their intervention designs included domains of RFV and
COM-B as mechanisms of change. Among our included
studies, there were no interventions of sufficient simi-
larity to allow comparison of outcomes when used in
different contexts. Within each study, the authors did
not describe variation in the context in which the inter-
vention was delivered. This limits our ability to critically
examine the programme theory and could weaken the
explanatory power of our conclusions.

The lack of detail in the included study interventions
may mean we incorrectly interpreted how and why the
intervention worked. Only one of the three studies
included a process evaluation. Interviews with the study
authors would have clarified their programme theory for
their intervention. This would possibly deepen our anal-
ysis by accounting for the socioecological dimensions of
behaviour rather than being individually focused. The
studies had limited follow-up over time, so sustainability
of intervention use and sustainability of effect is unclear.
The lack of evidence on sustainability is recognised as
a serious problem in mHealth pilots in low-resource
settings.” The only contextual factors we identified
were those measured as patient characteristics and used
in subgroup analyses. Also, we may have missed papers
for inclusion if we had included non-English papers and
extended our search to nursing databases.

Anstey Watkins J, et al. BMJ Glob Health 2018;3:2000543. doi:10.1136/bmjgh-2017-000543 13

ybuAdod Aq parosioid 1senb Ag 120z ‘0T Iudy uo /wod fwqg yhy//:dny woly papeojumod "8T0Z U2JBIN 9 U0 £4S000-2T0Z-UBIWa/9eTT 0T Se paysiignd 11l :yieaH qo|o (NG


http://gh.bmj.com/

BMJ Global Health 8

Policy and practice implications and future research

Our review suggests there is potential for improving the
monitoring of chronic disease in LMICs using two-way
digital communication, although close connection with
local care provision is important. Behavioural theory
can guide the design of mHealth interventions aimed
at changing health behaviours.”” Wong et af” states that
realist reviews reveal ‘what policy makers or practitioners
might put in place to change the context or provide
resources in such a way as to most likely trigger the right
mechanism(s) to produce the desired outcome’. It is
important to target interventions where impact is most
likely, for example, when a patient has more recently
been diagnosed. Other contexts which information
based mHealth may contribute are when patients have
low literacy and low knowledge about their disease.
Patients who are under stressful life situations such as
poverty, family bereavement or managing multiple long-
term conditions may also be amenable and respond well
to mHealth support.

Further research is needed on the tailoring of mHealth
interventions to the needs and sociocultural context of
the patient. For example, the *STAR2D study®' underway
has found that tailoring dietary advice to patient context
is appropriate.46

CONCLUSION

Although chronic disease management is a major burden
on healthcare providers in low-resource contexts, there is
very little evidence for the use of mHealth for improving
chronic disease monitoring in these settings and what
exists is mainly on medication adherence. The interven-
tions that have been evaluated mapped to established
behaviour theory though this was not always explicit in
their description of their mHealth design. There was
little evidence of how context moderated the effect of
the intervention, except for contextual factors reflected
in patient characteristics such as low literacy, under stress
or being early in the disease trajectory.
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