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28 ABSTRACT 
29 Introduction: Timely antenatal care (ANC) and postnatal care (PNC) attendance decrease 

30 maternal and child mortality by improving maternal and child health (MCH) outcomes. Mobile 

31 health or mHealth has been identified as an effective way of improving the uptake of MCH 

32 services. The MomConnect is a mHealth initiative launched by the National Department of 

33 Health of South Africa in August 2014 to support MCH. Although widely used in South Africa, 

34 there is a limited understanding of how, why, for whom and under which health system 

35 conditions, the implementation of MomConnect improves the health-seeking behaviours of 

36 pregnant women and mothers of infants in ANC and PNC facilities. This paper describes the 

37 protocol for a realist evaluation of the MomConnect programme. 

38 Method and analysis: The study will use the realist evaluation approach through its research 

39 cycle conducted in three phases. In phase one, a multi-method elicitation study design will be 

40 used, including document review, key informant interviews and a scoping review to formulate 

41 an initial programme theory of the MomConnect intervention. Content and thematic analytic 

42 approaches will be used to analyse the data that will be fitted into a realist framework to 

43 formulate the initial programme theory. In phase two, a multi-case study design will be applied 

44 using a multimethod approach in two South African provinces. In each case, a theory-testing 

45 approach underpinned by the hypothetico-deduction analytic model will be used to test the 

46 initial programme theory. Surveys, interviews and focus group discussions will be collected 

47 from various programme actors and analysed using appropriate approaches. Phase three will 

48 focus on refining the tested/modified programme theory through cross-case analysis.

49 Ethics and dissemination: Ethics approval was granted by the Stellenbosch University ethics 

50 committee (S18/09/189). The protocol has been designed and the study will be conducted in 

51 line with the principles of the Declaration of Helsinki (1964).
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60 Strengths and limitations of the study
61  It provides a blueprint on how our understanding of how and why the MomConnect 

62 programme works (or not) within the South African context.

63  The proposed study will employ a multi-case study approach applying a mixed-

64 methods approach, which allows for valid theories to be elicited, tested and refined. 

65  Although cross-case analysis and abstraction allows for theory refining, the cross-case 

66 analysis of four or more cases can be very challenging.

67  The identification of what constitute a mechanism and context in some cases can be 

68 confusing.

69 Key words: mHealth, maternal health services, antenatal care, postnatal care, realist evaluation
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88 INTRODUCTION
89 In recent decades, there has been greater use of antenatal (ANC) and postnatal care (PNC) 

90 services in South Africa, with higher rates of delivery assisted by professional healthcare 

91 providers.[1] ANC facilitates timely follow-up of pregnant women, to prevent complications 

92 such as premature delivery and pre-eclampsia, as well predict the type of delivery, thereby 

93 reducing pregnancy-related morbidity and mortality.[2–4] Early PNC is important for the 

94 wellbeing of both mothers and new-borns, since it allows clinicians to screen for psychological 

95 and physical changes in the first days following birth.[4] However, despite increasing 

96 utilization in the country as a whole, access to early ANC and PNC services remains limited in 

97 certain provinces.[1]

98 The maternal mortality ratio in South Africa declined from 2014 to 2017, [5] with an 

99 institutional maternal mortality rate (iMMR) of 134/100 000 live births being reported in 2016. 

100 The case fatality rate (CFRs) for excessive bleeding associated with caesarean delivery 

101 (BLDACD) dropped from 33.1 (2011 - 2013) to 31 (2014 - 2016) deaths per 100 000 caesarean 

102 deliveries.[5] In total, almost all (98%) of these cases occurred at tertiary hospitals in the public 

103 sector, where the majority of caesarean deliveries were performed. Most deaths occurred at 

104 provincial tertiary hospitals, attributable to referral from district hospitals after caesarean 

105 delivery with unresolved bleeding.[5] Complications of hypertension in pregnancy and 

106 obstetric haemorrhaging are still major causes of maternal mortality which can be prevented 

107 through early uptake of ANC and PNC services.[5]

108 South Africa is striving to achieve the health outcomes enshrined under the Sustainable 

109 Development Goals (SDGs), which include addressing the challenges faced by maternal and 

110 child health (MCH) service delivery.[4, 6, 7] In keeping with SDG-3 targets, South Africa 

111 developed a strategic plan for MCH to reduce maternal and child mortality by improving the 

112 uptake of ANC and PNC services. The plan included integrating mobile health technology 

113 (mHealth) into the healthcare system as a strategy to overcome barriers to universal health 

114 coverage.[7]

115 The present paper presents a protocol developed for evaluating the MomConnect programme 

116 implemented in South Africa. Towards this end, a realist evaluation is proposed to understand 

117 how, why, for whom and under what health systems conditions the MomConnect intervention 

118 achieves its goal of improving the uptake of MCH services.

119

Page 4 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

5

120 BACKGROUND
121 mHealth is an element of electronic health (eHealth) used for the provision of healthcare 

122 services using information and communication technology (ICT).[8] mHealth places specific 

123 focus on the use of mobile phone technology based on text messages, regarded as a quick and 

124 cost-effective form of communication.[9] Since mobile phone broadband coverage reaches 69 

125 % of the global population, the growing accessibility of mobile phones has supported the use 

126 of mHealth in public health.[10] Even people living in rural areas in Low and Middle-income 

127 Countries (LMICs) have access to smart phones with internet connectivity [11, 12] and about 

128 eight out of every ten people living in LMICs own a mobile phone.[13] In 2017, South Africa 

129 reached a mobile-cellular subscription rate of 162%.[14]

130 There is interest in the use of mHealth in MCH, since health facilities in LMICs are sometimes 

131 difficult to access due to long distances. The use of mHealth in LMICs may support MCH [12] 

132 by promoting healthier lifestyle habits, enhancing medication adherence, and enforcing regular  

133 attendance of  follow-up visits, thereby helping to prevent perinatal complications.[15–17] In 

134 addition, the use of mHealth facilitates improves the communication between health care 

135 service providers and users [18], and promote the uptake of MCH services. Furthermore, a 

136 study by Feroz et al. [17] confirmed the relevance of mHealth initiatives in MCH as a tool for 

137 promoting health education and behavioural change, in turn leading to improved uptake of 

138 MCH services.[17] For example, the “Text4 Baby” intervention in the USA and Russia 

139 examined preparedness among new mothers towards improved MCH.[19] Mothers who 

140 received the Text4 Baby messages were three times more likely to feel ready and prepared to 

141 be a mother compared to the control group.

142 In South Africa, there has been specific interest in the Cell-Life Mobile Alliance for Maternal 

143 Action (MAMA) SMS application as a tool for improving MCH outcomes. This service targets 

144 pregnant women and mothers with babies up to three months’ old and focuses on HIV 

145 prevention as well as the prevention of mother to child transmission of HIV (PMTCT). The use 

146 of this application improved health-seeking behaviour in the target population, and increased 

147 the rates of exclusive breastfeeding, delivery in health facilities, use of skilled birth attendants 

148 for delivery, and adherence to recommended ANC and PNC visits.[20, 21] 

149

150 The MomConnect intervention or initiative
151 The MomConnect intervention is a prototype for mHealth in South Africa.[22] It was launched 

152 in August 2014 as a National Department of Health (NDoH) initiative, to support MCH through 
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153 the use of mobile phone technology.[23] The ultimate goal of the MomConnect program is to 

154 register all pregnant women on a national database and provide users with important health 

155 information via a platform for feedback, free of charge.[24] 

156 By dialling *120*550#, on a mobile phone, users subscribe to the MomConnect service and 

157 receive messages which encourage them to register at the nearest clinic offering ANC services. 

158 Once registered at a clinic, the user gains access to a two-way interactive system through 

159 unstructured supplementary service data (USSD)-based surveys and help desk assistance.[25, 

160 26] The help desk service is mostly used to obtain information on maternal health rather than 

161 discussing the services received at a clinic.[26] Engelhard et al. [27] demonstrated the 

162 feasibility and efficacy of the helpdesk in improving quality of care, but also emphasised the 

163 need to benchmark its performance and explore opportunities for improvement elsewhere.[27]

164 Since its inception, the MomConnect programme has registered about 1.7 million pregnant 

165 women at over 95% of public health facilities, suggesting that the programme is meeting its 

166 target of identifying and responding to users’ needs.[28] An evaluation of the MomConnect 

167 programme in 2016 showed that participants reported that the service empowered them to 

168 better manage their health during pregnancy as well as that of their babies, and that mothers 

169 developed a particular connection with, and trusted the source of the messages.[29] 

170 MomConnect has seen rapid scaling-up through strong government support and partnerships 

171 between key stakeholders. Because of its expanding coverage, MomConnect represents a 

172 powerful platform for real-time data collection and linkage to additional services to improve 

173 patient care.[30] The MomConnect initiative has contributed to the integration of information 

174 systems to support  MCH clinical services [31], and represents an important starting point to 

175 link other health services and databases.[32] The challenges experienced during the use of the 

176 MomConnect intervention in most clinics was related to poor network coverage.[29] The need 

177 for improvement in areas such as registration and language has also been highlighted.[29]

178 Studies to date have largely focused on the effectiveness of mHealth programmes such as the 

179 use of SMS services to remind patients of the timely use of ANC and PNC services and its 

180 resultant effect on health seeking behaviour.[17, 29, 33, 34] These studies did not provide 

181 consistent results on how the use of mobile phones influences the uptake of ANC and PNC 

182 services. For instance, Lefevre et al. [35] showed the importance of the MomConnect 

183 programme in MCH, but contextual factors such as why some women used the services more 

184 than others were not explored. In addition, the mechanisms through which the use of mobile 

185 phones influences health seeking behaviour have not been clearly explained. Towards this end, 
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186 a realist evaluation is proposed to understand how, why, for whom and under what health 

187 systems conditions the MomConnect intervention achieves its goal of improving the uptake of 

188 MCH services.

189

190 Study setting
191 The study will be conducted in the Gauteng (GT) and Free State (FS) provinces of South Africa 

192 (Figure 1). These provinces were selected based on the highest (GT) and lowest (FS) rates of 

193 MomConnect registration from September 2014 to June 2017. GT accounted for 299,417 

194 (22.2%) and FS for 64,416 (4.8%) of the total number of national registrations of 1,337,889 

195 for this period.[35] The GT and FS provinces differ from each other in terms of socio-economic 

196 and demographic characteristics of their inhabitants.[1] The use of mobile phones in GT and 

197 FS as at 2016 were 98.2% and 94.9% respectively.[36] Table 1 presents information on 

198 socioeconomic and demographics characteristics of the populations living in GT and FS. 

199 Western Rand and Johannesburg city districts were identified as study settings located in the 

200 best resourced province (GT), while in FS (less resourced province) two districts, Xhariep and 

201 Fezile Dabi were selected. Xhariep is the largest district in FS, has an economic quintile of 

202 three, and is among the best resourced’ districts in provinces. 

203 Table 1 Socioeconomic and demographic factors
Gauteng Free state

1.Western Rand district 1. Xhariep district

Population 884 031 135,036

Sub-districts Sub-districts:4

1.Randfontein

2. Westonaria

3. Merafong City 

4. Mogale City

Sub-districts:4

1. Kopanong

2. Naledi

3. Mohokare 

4. Letsemeng

Houses headed by female 31.75% 37.6%

formal dwelling 76.3% 89.1%

Unemployment rate 26.3% 26.8%

2. Johannesburg city district 2. Fezile Dabi district

Population 5,006,517 507,525

Sub-districts Sub-districts:7

1. Johannesburg Sub-district A

2. Johannesburg Sub-district B 

3. Johannesburg Sub-district C

4. Johannesburg Sub-district D

5Johannesburg Sub-district E

6. Johannesburg Sub-district F

7. Johannesburg Sub-district J

Sub-districts: 4

1. Mafube 

2. Moqhaka

3. Ngwathe 

4. Metsimaholo
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Houses headed by female 37.7% 37.5%

Formal dwelling 81.3% 85.6%

Unemployment rate 61.5% 33.9%.  

204 Sources: DHB 1016/1017

205 In terms of MCH indicators, the district health barometer (DHB) 2016/2017 reported 71.2% of 

206 PNC visits within six days in GT, which is lower than the national target of 75% and FS 

207 (85.9%). ANC first visits before 20 weeks was 58.4% less than the national target of 62.1 in 

208 GT while FS had 65.8% of ANC first visits in the same period.[1] 

209 Figure 1: Map of South Africa and study settings (Setting 1: Gauteng and Setting 2: Free State)

210

211 Methods
212 The study will be guided by a realist evaluation approach, which was introduced through the 

213 seminal work of Pawson and Tilley [37] to address the question: ‘What works, for whom, why, 

214 in what situation, and how?’ with regards to intervention, programmes and policies. The 

215 philosophical ontology of realist evaluation is realism and its epistemological foundation lies 

216 in scientific realism.[37] Realist evaluation belongs to the family of theory-driven approaches 

217 of evaluation. In this light, the approach aims to develop and refine hypotheses of generative 

218 causality explicating why and how intervention inputs bring about changes in key 

219 outcomes.[38] The proposed study will be developed following three different phases, as 

220 described in Figure 2 and reported following the guidelines for reporting realist evaluation 

221 studies.[38] 

222 Figure 2: Study design showing Phases 1 to 3 adapted from [39, 40] (source: study author). 

223

224 Phase 1:  Gleaning the initial programme theory

225 Phase 1 will address the first objective of the study, namely, to formulate the initial programme 

226 theory (IPT) of how the MomConnect programme was expected to work for different actors 

227 (designers, health workers and MCH clients). A multi-method elicitation study will be 

228 conducted using data collected from the following sources: document review, key informant 

229 interviews and a scoping review [41]:

230 - Document review will explore documents such as the action plan, staff meeting reports 

231 and other minutes; any literature on MomConnect; and the national monitoring as well 

232 as evaluation report. Permission will be requested from the MomConnect monitoring 
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233 and evaluation team to access these documents and explore how MomConnect was 

234 developed, who participated and with what intended objectives. 

235 - In-depth interviews (IDI) with 5-10 key informants, including programme designers 

236 (those who assisted in program conceptualisation) and managers (those who assisted in 

237 programme implementation and coordination) will be conducted to explore their 

238 expectations on how MomConnect was supposed to work. Key informants will be 

239 selected using convenient sampling and a face-to-face interview organised using an 

240 interview guide with exploratory questions. The in-depth interviews with key 

241 informants will be audio-recorded and transcribed verbatim

242 - The scoping review of research conducted on mHealth and MCH will be performed by 

243 searching the following databases: Academic research complete, Medline, Pubmed, 

244 Scopus, Health System Evidence and Google scholar. 

245 Document analysis [42] as a methodological process for review and evaluation will be used to 

246 examine and interpret MomConnect documents, including capturing the meaning, gaining 

247 understanding, and developing empirical knowledge on how the intervention was developed 

248 and implemented.[42] The Intervention-Context-Actors-Mechanism-Outcomes (ICAMO) 

249 heuristic tool will be used to guide a content analysis approach. 

250 An exploratory qualitative analysis of programme managers and designers’ assumptions and 

251 perspectives will be undertaken. The in-depth interviews with key informants will be audio-

252 recorded and transcribed verbatim. Summary sheets and field notes will be written up for each 

253 interview at the end of the day. Thematic analysis based on the generic inductive approach [43] 

254 will be conducted using Atlas.ti software version 8.0.  For the scoping review a thematic 

255 analysis [44] will be used to explore the possible generative mechanisms reported in other 

256 studies conducted on mHealth interventions and MCH. The ICAMO framework will be used 

257 to retrieve the information.

258 A configurational mapping approach [45] guided by the ICAMO heuristic tool will be used to 

259 synthesise the information gleaned from document review, key informant and scoping review, 

260 to formulate the (IPT) that will be tested in phase two.[45] The theory formulated will be 

261 informed by various forms of inference making: deductive, inductive, and retroductive 

262 reasoning.

263

264

265
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266 Phase 2: Testing the initial programme theory

267 The initial programme theory formulated in phase I will be tested in the selected cases using a 

268 multi-method study design. Quantitative assessment will be performed using a cross-sectional 

269 design, whereby a survey will be used to explore how socio-economic characteristic influence 

270 the uptake of MCH and determine for whom the intervention works. In contrast, qualitative 

271 approaches will focus on determining the mechanism by which the outcomes are generated. To 

272 assess the reliability of data collection, a pilot study will be conducted in two healthcare 

273 facilities selected for convenience in the sub-district with the highest and lowest rates of ANC 

274 first visits before 20 weeks in GT and FS, respectively. The pilot will include health care 

275 providers (HCP), pregnant women and mothers.

276

277 Sampling and data collection

278 OpenEpi software and MS Excel will be used to randomly select four facilities in each sub-

279 district (see Table 3). The sample size in each  facility will be calculated [46], assuming 50% 

280 prevalence of MCH services agreement per facility, a precision (d) of 0.10 and a 95% 

281 confidence interval. The monthly estimated number of MCH visits for each facility and the 

282 proportion of ANC first visits before 20 weeks will be used to calculate the sample size using 

283 an online calculator (Table 3).[46] In cases where the ratio of the sample size (n) to the 

284 population size (N) is greater than 5%, finite population correction (FPC) will be used.[47] The 

285 number of users found in all four facilities will be multiplied by a design effect (DE) of 1.5 to 

286 get the total number of participants (Table 3). 

287

288 Table 2 Selected sample by districts, sub-districts, facilities and participants

District Gauteng 

(District with highest rate)

Gauteng 

(District with lowest rate)

Free State 

(District with highest rate)

Free Sate 

(District with lowest rate)

Sub-District Randfontein sub-district (8 

facilities)

Johannesburg A 

(14 facilities)

Naledi 

(4 facilities)

Moqhaka 

(9 facilities)

Facility Kocksoord Clinic 

ANC 1 visit < 20 weeks 

= 82.0%

Mayibuye Clinic 

ANC 1 visit, < 20 weeks

 = 49.0% 

Vanstadensrus Clinic

ANC 1 visit < 20 weeks

= 75.0%

Thusanong (Kroon) clinic

ANC 1 visit < 20 weeks

 = 69.0%

Sample per 

facility*

Number of participants = 

53 x1.5 = 80

Number of participants = 

85x1.5 = 127

Number of participants = 

66 x1.5 = 99

Number of participants = 

74 x 1.5 = 111

289 *Estimated number of participants (based on proportional sampling)

290 The study participants will include all pregnant women and mothers of infants registered under 

291 the MomConnect programme, who are 18 years of age or older, irrespective of parity (including 
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292 stillbirths/miscarriages), and socio-economic status. They will be identified through the 

293 MomConnect registration registers at facility level. Health care providers (HCP) services will 

294 include clinical staff in charge of ANC and PNC at facility level and will be selected based on 

295 their prior experience with the MomConnect programme. 

296 For administration of the study questionnaire, an appointment will be made with each 

297 participant, using the contact details captured in the MomConnect database, to invite them to 

298 the facility to participate in the study. The survey tools will also be administered telephonically 

299 to those participants who are unable to visit the facility during the study period. Furthermore, 

300 a facility assessment questionnaire will be administered to HCPs to explore the structural and 

301 contextual attributes that may influence the uptake of ANC and PNC services. 

302 Qualitative assessments will include in-depth interviews and focus group discussion (FGDs). 

303 An estimated 10 to 20 in-depth interviews will be conducted with HCPs at facility level to 

304 explore their perceptions (resources, implementation processes and programme uptake) of the 

305 MomConnect programme. Four FGD (one per facility) consisting of between 10 and 15 

306 participants will be conducted to ascertain their perceptions regarding the uptake of ANC 

307 services and expectations of the MomConnect programme. IDIs and FGDs will be audio-

308 recorded and transcribed verbatim. The interview guide and survey questionnaire are designed 

309 in English but will be translated into the local language used in the different study settings 

310 (Afrikaans, Setswana, Sesotho, Zulu, Xhosa) and back-translated in English. Data gathered 

311 from the above sources will be translated and transcribed in preparation for analysis. 

312 In each case, a theory refining research approach underpinned by the hypothetico-deduction 

313 analytic model will be used.[40, 48]

314

315 Data analysis

316 Inferential and descriptive analyses of the quantitative data including proportions and 

317 frequencies will be performed using Stata version 15. Socio-economic and demographic data 

318 will be used as independent variables while the uptake of MCH will be used as the dependent 

319 variable, which will allow us to determine for whom the intervention works. For bivariate 

320 analysis, categorical data will be analysed using Chi-squared test. Logistic regression models 

321 will be constructed to assess the effects of independent variables as predictors of dependent 

322 outcomes of interest. The power of each dependent variable will be tested before the variable 

323 is include in the model and only the variable with positive outcomes will be maintained. A p-

324 value of <0.05 will be used to indicate statistical significance along with a 95% corresponding 

325 confidence interval (CI). 
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326 For qualitative data, IDI and FGDs will be analysed separately using a thematic content 

327 analysis approach to identify and make explicit the mechanism by which observed outcomes 

328 are generated using the ICAMO framework. FGDs and IDI transcripts will be uploaded onto 

329 Atlas.ti 8.0 for analysis and will follow five steps: 1) development of a coding framework, 2) 

330 testing code reliability, 3) identifying initial themes emerging from the data, 4) using the code 

331 manual to apply codes to the entire script, and 5) connecting codes into themes through an 

332 interpretation process. 

333 Modifying the programme theory

334 In-case analysis [37] will be conducted using retroductive reasoning [49] to modify the ICAMO 

335 elements through configuration mapping based on the data obtained from each case to modify 

336 the initial programme theory. In other words, ICAMO configurations will be modified into 

337 case-based programme theories (for each of the four facilities). Each case-based modified 

338 theory will be tested to check their explanatory power through the process of counterfactual 

339 thinking towards a functional theory.[50] ICAMO matrices will be used to present data for 

340 each higher-level outcome of concern.

341

342 Phase 3: Refining the modified programme theory
343 A refined programme theory is a clear explanatory theory that can be used to give details of 

344 programme elements. In this phase the analysis will be realised through five means:

345 a) A cross case analysis of the four case studies will be conducted following retroductive 

346 reasoning to construct ICAMO matrices (ICAMO configuration obtained from each of 

347 the four case studies) across the cases to obtain a refined programme theory.

348 b) A counterfactual and trans-factual thinking process [50] will be carried out to compare 

349 the conjectured ICAMO from the cases with the initial programme theory, and their 

350 explanatory power across the cases examined.

351 c) For each generative mechanism linked to a positive outcome in one case, other cases 

352 with the same outcome will be assessed to identify additional components. Similarly, 

353 ICAMOs associated with failed outcomes will be categorized together.

354 d) A systems thinking approach [51] will be applied using a cross-case analysis to allow 

355 critical reflection of how the intervention works.

356 e) The original transcripts will be referred to, in order to check for consistency of the final 

357 ICAMO and will be validated through FGD with relevant stakeholders.

358
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359 Quality control
360 Quality control and credibility will be assured through data familiarisation by all the 

361 investigators and corresponding discussion.

362

363 Ethics and dissemination 
364 Ethics approval has been granted by the Health Research Ethics Committee (HREC) of the 

365 Stellenbosch University (Ref No: S18/09/189). An approval to conduct the study in the selected 

366 facilities is currently being processed by the relevant provincial Department of Health. Consent 

367 forms will be used to obtain permission from study participants before data collection. Personal 

368 information will be protected by not disclosing names during data analysis or reporting. 

369 Different papers will be published from the study, and the results will be presented in academic 

370 open day, national and international conferences. 

371

372 DISCUSSION
373 Despite the relevance of mHealth in improving MCH being increasingly recognised [52], an 

374 empirical investigation to understand how the outcomes are generated is still lacking. This 

375 protocol specifies the research plan to investigate how and why the MomConnect programme 

376 works or achieves its goal of improving MCH services in South Africa. Study investigators 

377 will also seek to understand MomConnect as part of an mHealth programme that uses mobile 

378 phone by focusing on how the contextual factors affects the use of MCH services. 

379 The proposed study draws on a theory-driven evaluation (TDE) approach, which describes a 

380 process under which components are hypothesised to affect outcomes, and considers the 

381 specific conditions under which such processes operate.[39] TDE is commonly used in the 

382 social sciences to investigate how programmes cause intended or observed outcomes [53], as 

383 well as address issues around internal and external validity, which is of potential relevance to 

384 both researchers and policymakers.[39, 54, 55] The proposed study will use a realist evaluation 

385 approach, which is a type of TDE.[38] Pawson and Tilley [37] developed the realist evaluation 

386 to address the question: What works, for whom, why, in what situation and how?. TDE will be 

387 used in this study to access in particular how the use of mobile phones influences the uptake of 

388 MCH services. 

389 The protocol is an important quality tool as it allows for follow-up by anticipating the 

390 challenges and barriers that may occur during the study.[56, 57] This study protocol also assists 

391 in thinking through how to generate the internal consistency and external validity of results and 
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392 to explain how the interventions works in a given context to produce the observed outcome. 

393 The lack of such protocol can lead to some issues, such as  lack of  explanation of the change 

394 at or between individual, institutional or contextual levels because these was not documented 

395 from the start.[58] Moreover, writing a detailed research protocol is important in helping other 

396 researchers to replicate relevant study findings for contribution towards the broader research 

397 community. Constructing a comprehensive protocol including clear aims, rationale, analysis 

398 plans and expectations lends additional credibility to research across study fields.[58]
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Figure 1: Map of South Africa and study settings 
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Figure 2: Study design showing Phases 1 to 3 
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28 ABSTRACT 
29 Introduction: Timely antenatal care (ANC) and postnatal care (PNC) attendance decrease 

30 maternal and child mortality by improving maternal and child health (MCH) outcomes. Mobile 

31 health or mHealth has been identified as an effective way of improving the uptake of MCH 

32 services. The MomConnect programme is an mHealth initiative launched by the National 

33 Department of Health of South Africa in August 2014 to support MCH. Although widely used, 

34 there is a limited understanding of how, why, for whom and under which health system 

35 conditions, the implementation of MomConnect improves the health-seeking behaviour of 

36 pregnant women and mothers of infants in ANC and PNC facilities. This paper describes the 

37 protocol for a realist evaluation of the MomConnect programme,  to provide a theory-based 

38 understanding of how, why and under what healthcare conditions the MomConnect programme 

39 works or not.

40 Method and analysis: The study will use the realist evaluation approach through its research 

41 cycle conducted in three phases. In phase one, a multi-method elicitation study design will be 

42 used, including a document review, key informant interviews and a scoping review to formulate 

43 an initial programme theory of the MomConnect intervention. Content and thematic analytic 

44 approaches will be used to analyse the data that will be fitted into a realist framework to 

45 formulate the initial programme theory. In phase two, a multi-case study design will be applied 

46 using a multimethod approach in two South African provinces. In each case, a theory-testing 

47 approach underpinned by the hypothetico-deduction analytic model will be used to test the 

48 initial programme theory. Surveys, interviews and focus group discussions will be conducted 

49 with various programme actors and analysed using appropriate methods. Phase three will entail 

50 refining the tested/modified programme theory through cross-case analysis.

51 Expected outcomes: An improved understanding of how and why the MomConnect 

52 intervention improves the health seeking behaviour of pregnant women and mothers of infants, 

53 and the health system conditions that influence its implementation. 

54 Ethics and dissemination: Ethics approval was granted by the Stellenbosch University ethics 

55 committee (S18/09/189). The protocol has been designed and the study will be conducted in 

56 line with the principles of the Declaration of Helsinki (1964).

57

58

59

60
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61 Strength and limitation of the study
62  The study provides a blueprint on how, why and for whom the MomConnect 

63 programme works (or not) within the South African context.

64  The proposed study will use a multi-case study design applying a mixed-methods 

65 approach, which allows for valid theories to be elicited, tested and refined. 

66  Although cross-case analysis and abstraction allows for theory refining, the cross-case 

67 analysis of four or more cases can be very challenging.

68  The identification of what constitute a mechanism and context in some cases can be 

69 confusing.

70 Key words: mHealth, maternal health services, antenatal care, postnatal care, realist evaluation, 

71 MomConnect programme

72

73 INTRODUCTION
74 In recent decades, there has been greater use of antenatal (ANC) and postnatal care (PNC) 

75 services in South Africa, with higher rates of delivery assisted by professional healthcare 

76 providers.[1] ANC facilitates timely follow-up of pregnant women, to prevent complications 

77 such as premature delivery and pre-eclampsia, as well as predict the type of delivery, thereby 

78 reducing pregnancy-related morbidity and mortality.[2–4] Early PNC is important for the 

79 wellbeing of both mothers and new-borns, since it allows clinicians to screen for psychological 

80 and physical changes in the first days following birth.[4] Despite increasing utilisation in the 

81 country as a whole, access to early ANC and PNC services remains limited in certain 

82 provinces.[1]

83 In South Africa the maternal mortality ratio declined from 2014 to 2017, [5] with an 

84 institutional maternal mortality rate (iMMR) of 134/100 000 live births reported in 2016. The 

85 case fatality rate (CFRs) for excessive bleeding associated with caesarean delivery (BLDACD) 

86 dropped from 33.1 (2011 - 2013) to 31 (2014 - 2016) deaths per 100 000 caesarean 

87 deliveries.[5] In total, almost all (98%) of these cases occurred at tertiary hospitals in the public 

88 sector, where the majority of caesarean deliveries were performed, and attributable to referral 

89 from district hospitals after caesarean delivery with unresolved bleeding.[5] Complications of 

90 hypertension in pregnancy and obstetric haemorrhaging are hence still major causes of 

91 maternal mortality which can be prevented through early uptake of ANC and PNC services.[5]
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92 In order to achieve the health outcomes enshrined under the Sustainable Development Goals 

93 (SDGs), which include addressing the challenges faced by maternal and child health (MCH) 

94 service delivery,[4, 6, 7] South Africa developed a strategic plan to reduce maternal and child 

95 mortality by improving the uptake of ANC and PNC services. The plan included integrating 

96 mobile health technology (mHealth) into the healthcare system as a strategy to overcome 

97 barriers to universal health coverage.[7] The MomConnect programme is an example of the 

98 application of this mHealth technology. The present paper presents a protocol for evaluating 

99 the MomConnect programme in depth.

100 Towards this end, a realist evaluation is proposed to understand how, why, for whom and under 

101 what health systems conditions the MomConnect intervention achieves its goal of improving 

102 the uptake of MCH services.

103

104 BACKGROUND
105 mHealth is an element of electronic health (eHealth) used for the provision of healthcare 

106 services using information and communication technology (ICT).[8] mHealth places specific 

107 focus on the use of mobile phone technology based on text messages, regarded as a quick and 

108 cost-effective form of communication.[9] Since mobile phone broadband coverage reaches an 

109 estimated 69 % of the global population, the growing accessibility of mobile phones has 

110 supported the use of mHealth in public health.[10] Even people living in rural areas in low and 

111 middle-income countries (LMICs) have access to smart phones with internet connectivity [11, 

112 12] and about eight out of every ten people living in LMICs own a mobile phone.[13] In 2017, 

113 South Africa reached a mobile-cellular subscription rate of 162%.[14]

114 There is interest in the use of mHealth in MCH, since health facilities in LMICs are sometimes 

115 difficult to access due to long distances. The use of mHealth in LMICs may support MCH [12] 

116 by promoting healthier lifestyle habits, enhancing medication adherence, and enforcing regular  

117 attendance of  follow-up visits, thereby helping to prevent perinatal complications.[15–17] In 

118 addition, the use of mHealth facilitates improves the communication between health care 

119 service providers and users [18], and promote the uptake of MCH services. Furthermore, a 

120 study by Feroz et al. [17] confirmed the relevance of mHealth initiatives in MCH as a tool for 

121 promoting health education and behavioural change, in turn leading to improved uptake of 

122 MCH services.[17] For example, the “Text4 Baby” intervention in the USA and Russia 

123 examined preparedness among new mothers towards improved MCH.[19] Mothers who 
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124 received the Text4 Baby messages were three times more likely to feel ready and prepared to 

125 be a mother compared to the control group.

126 In South Africa, there has been specific interest in the Cell-Life Mobile Alliance for Maternal 

127 Action (MAMA) SMS application as a tool for improving MCH outcomes. This service targets 

128 pregnant women and mothers with babies up to three months’ old and focuses on HIV 

129 prevention as well as the prevention, particular mother-to-child transmission of HIV (PMTCT). 

130 The use of the MAMA application improved health-seeking behaviour in the target population, 

131 and increased the rates of exclusive breastfeeding, delivery in health facilities, use of skilled 

132 birth attendants for delivery, and adherence to recommended ANC and PNC visits.[20, 21] 

133

134 The MomConnect intervention or initiative
135 The MomConnect intervention is a prototype for mHealth in South Africa.[22]. MomConnect 

136 is a flagship programme of the South African National Department of Health launched in 

137 August 2014. The programme uses mobile phone technology to provide pregnant and 

138 postpartum women with twice-weekly health information text messages, and access to a 

139 helpdesk for patient queries and feedback. [23] [24] The ultimate goal of the MomConnect 

140 programme is to register all pregnant women on a national database and provide users with 

141 important information on health promotion via a platform for feedback, free of charge.[25] 

142 By dialling *120*550#, on a mobile phone, users subscribe to the MomConnect service and 

143 receive messages which encourage them to register at the nearest clinic offering ANC services. 

144 Once registered at a clinic, the user gains access to a two-way interactive system through 

145 unstructured supplementary service data (USSD)-based surveys and help desk assistance.[23, 

146 26] The help desk service is mostly used to obtain information on maternal health rather than 

147 discussing the services received at a clinic.[26] Engelhard et al. [27] demonstrated the 

148 feasibility and efficacy of the helpdesk in improving quality of care, but also emphasised the 

149 need to benchmark its performance and explore opportunities for improvement elsewhere.[27]

150 By August 2017, the MomConnect programme had registered over 1.7 million pregnant 

151 women at over 95% of public health facilities, representing 63% of all women attending their 

152 first antenatal care appointment and suggesting that the programme is meeting its target of 

153 identifying and responding to users’ needs.[28] An evaluation of the MomConnect programme 

154 in 2016 showed that participants reported that the intervention empowered them to better 

155 manage their health during pregnancy and that of their babies, and that mothers developed a 

156 particular connection with, and trusted the source of the messages.[29] 
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157 The MomConnect programme has seen a rapid scaling-up through strong government support 

158 and partnerships between key stakeholders. Because of its expanding coverage, MomConnect 

159 represents a powerful platform for real-time data collection and linkage to additional services 

160 to improve patient care.[23] The MomConnect initiative has contributed to the integration of 

161 information systems to support  MCH clinical services [30], and represents an important 

162 starting point to link other health services and databases.[31] The challenges experienced 

163 during the use of the MomConnect intervention in most clinics was related to poor network 

164 coverage.[29] The need for improvement in areas such as registration and language has also 

165 been highlighted.[29]

166 Studies to date have largely focused on the effectiveness of mHealth programmes such as the 

167 use of SMS services to remind patients of the timely use of ANC and PNC services and its 

168 resultant effect on health seeking behaviour.[17, 29, 32, 33] These studies did not provide 

169 consistent results on how the use of mobile phones influences the uptake of ANC and PNC 

170 services. For instance, Lefevre et al. [34] showed the importance of the MomConnect 

171 programme in MCH, but other elements such as why some women used the services more than 

172 others were not explored. In addition, the mechanisms through which the use of mobile phones 

173 influences health seeking behaviour have not been clearly explained. Towards this end, a realist 

174 evaluation is proposed to understand how, why, for whom and under what health systems 

175 conditions the MomConnect programme improves the health-seeking behaviour of pregnant 

176 women and mothers of infants in the uptake of MCH services.

177

178 Study setting
179 The study will be conducted in the Gauteng (GT) and Free State (FS) provinces of South Africa 

180 (Figure 1). These provinces were selected based on the highest (GT) and lowest (FS) rates of 

181 MomConnect registration from September 2014 to June 2017. GT accounted for 299,417 

182 (22.2%) and FS for 64,416 (4.8%) of the total number of national registrations of 1,337,889 

183 for this period.[34] The district health barometer (DHB) 2016/2017 reported 71.2% of PNC 

184 visits within six days in GT which is higher than the national average of 75% and also lower 

185 than that of FS (85.9%), which is higher than the national average. ANC first visit before 20 

186 weeks was 58.4% in GT far less than the national average in the same period (1). However, our 

187 selection of study participating provinces is based on the highest and lowest rates of 

188 MomConnect registration and not on ANC/PNC attendance rates. GT and FS provinces differ 

189 from each other in terms of socio-economic and demographic characteristics of their 

190 inhabitants.[1] The use of mobile phones in GT and FS in 2016 were 98.2% and 94.9% 
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191 respectively.[35] Table 1 presents information on the socioeconomic and demographics 

192 characteristics of the populations living in GT and FS. Western Rand and Johannesburg city 

193 districts were identified as study settings located in the best resourced province (GT), while in 

194 FS (less resourced province) two districts, Xhariep and Fezile Dabi were selected. Xhariep is 

195 the largest district in FS and is among the best resourced’ districts in provinces. The selected 

196 sub-districts in which the study facilities will be chosen included Randfontein and 

197 Johannesburg Sub-district A in GT and FS Naledi and Moqhaka see table 1. The DHIS data 

198 2016 was used to select the district and sub-districts included in the study. The details on how 

199 districts and sub-districts was selected is provided in the sampling section.

200

201 Table 1 Socioeconomic and demographic factors
Gauteng Free state

1.Western Rand district 1. Xhariep district

Population 884 031 135,036

Sub-districts Sub-districts:4

1.Randfontein

2. Westonaria

3. Merafong City 

4. Mogale City

Sub-districts:4

1. Kopanong

2. Naledi3. Mohokare 

4. Letsemeng

Houses headed by female 31.75% 37.6%

formal dwelling 76.3% 89.1%

Unemployment rate 26.3% 26.8%

2. Johannesburg city district 2. Fezile Dabi district

Population 5,006,517 507,525

Sub-districts Sub-districts:7

1. Johannesburg Sub-district A

2. Johannesburg Sub-district B 

3. Johannesburg Sub-district C

4. Johannesburg Sub-district D

5Johannesburg Sub-district E

6. Johannesburg Sub-district F

7. Johannesburg Sub-district J

Sub-districts: 4

1. Mafube 

2. Moqhaka

3. Ngwathe 

4. Metsimaholo

Houses headed by female 37.7% 37.5%

Formal dwelling 81.3% 85.6%

Unemployment rate 61.5% 33.9%.  

202 Sources: DHB 1016/1017 and DHIS data 2016

203 The district health barometer (DHB) 2016/2017 reported 71.2% of PNC visits within six days 

204 in GT, which is lower than the national target of 75% and FS (85.9%). ANC first visits before 

205 20 weeks was 58.4% less than the national target of 62.1 in GT while FS had 65.8% of ANC 
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206 first visits in the same period.[1] However our selection of provinces is based om highest and 

207 lowest rate of the MomConnect registration as mentioned above in this section and not on 

208 ANC/PNC.

209 Figure 1: Map of South Africa and study settings (Setting 1: Gauteng and Setting 2: Free State)

210

211 Methods
212 The study will be guided by the realist evaluation approach, which was introduced through the 

213 seminal work of Pawson and Tilley [36] to address the question: ‘What works, for whom, why, 

214 in what situation, and how?’ with regards to intervention, programmes and policies. The 

215 philosophical ontology of realist evaluation is realism and its epistemological foundation lies 

216 in scientific realism.[36] Realist evaluation belongs to the family of theory-driven approaches 

217 of evaluation. In this light, the approach aims to develop and refine hypotheses of generative 

218 causality explicating why and how intervention inputs bring about changes in key 

219 outcomes.[37] The proposed study will be developed following three different phases, as 

220 described in Figure 2 and reported following the guidelines for reporting realist evaluation 

221 studies.[37] 

222 Figure 2: Study design showing Phases 1 to 3 adapted from [38, 39] (source: study author). 

223

224 Phase 1:  Gleaning the initial programme theory (12-18 months)

225 Phase 1 will address the first objective of the study re-formulating the initial programme theory 

226 (IPT) of how the MomConnect programme was expected to work for different actors 

227 (designers, health workers and MCH clients). A multi-method elicitation study will be 

228 conducted using data collected from the following sources: document review, exploratory 

229 study with key informant interviews and a scoping review [40]. Since Phase one of the study 

230 require many sub-studies it is estimated to take between 12 to 18 months depending on funding 

231 availability.

232 Document review

233 The document review will explore documents such as the action plans, staff meeting reports 

234 and other minutes; any literature on MomConnect; and the national monitoring and evaluation 

235 report. Permission will be requested from the MomConnect monitoring and evaluation team to 

236 access these documents and explore how MomConnect was developed, who participated and 

237 with what intended objectives.
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238 Document analysis [41] as a methodological process for review and evaluation will be used to 

239 examine and interpret MomConnect documents, including capturing the meaning, gaining 

240 understanding, and developing empirical knowledge on how the intervention was developed 

241 and implemented.[41] The Intervention-Context-Actors-Mechanism-Outcomes (ICAMO) 

242 heuristic tool [42] will be used to guide a content analysis approach. 

243  Exploratory qualitative study

244 An exploratory qualitative analysis of programme managers and designers’ assumptions and 

245 perspectives will be undertaken simultaneously [43]. In-depth interviews (IDIs) with 5-10 key 

246 informants, including programme designers (those who assisted in programme 

247 conceptualisation) and managers (those who assisted in programme implementation and 

248 coordination) will be conducted to explore their expectations on how MomConnect was 

249 supposed to work. Key informants will be selected using purposive sampling and face-to-face 

250 interviews will be conducted using an interview guide with each key informant. 

251 The IDIs with key informants will be audio-recorded and transcribed verbatim. Summary 

252 sheets and field notes will be written up for each interview at the end of the day. Thematic 

253 analysis based on the generic inductive approach [43] will be conducted using Atlas.ti software 

254 version 8.0. 

255 Scoping Review

256 The scoping review of research conducted on mHealth and MCH will be performed by 

257 searching the following databases: Academic research complete, Medline, Pubmed, Scopus, 

258 Health System Evidence and Google scholar using MeSH terms. The following MeSH terms 

259 combinations (Boolean phrases) will be used to search the identified databases: [“mHealth” 

260 AND “maternal health”], [“mobile phone” AND “maternal health” AND “child health”], 

261 [“mHealth AND “maternal health services”], [mHealth PRE/15 maternal] and [mHealth 

262 PRE/15 maternal AND child AND health].

263 A thematic analysis [44] will be used to explore the various modalities of mHealth, relevant 

264 context conditions,  possible generative mechanisms and important outcomes reported in other 

265 studies conducted on mHealth interventions and MCH. Using abductive reasoning, we will 

266 conduct configurational mapping informed by the ICAMO heuristic tool to formulate tentative 

267 models of how and why mHealth programmes work in general. 

268

269
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270 Formulating the initial programme theory (IPT)

271 A configurational mapping approach [42] guided by the ICAMO heuristic tool will be used to 

272 synthesise the information gleaned from the document review, qualitative exploration study 

273 with key informants and scoping review, to formulate the IPT that will be tested in phase 

274 two.[42] The theory formulated will be informed by various abductive reasoning through 

275 deductive, inductive, and retroductive reasoning forms of inferences making.

276 Phase 2: Testing the initial programme theory (12 -18 months)

277 The IPT formulated in phase I will be tested in the selected cases using a multi-method study 

278 design. In each case, a theory refining research approach will be used, underpinned by the 

279 hypothetico-deduction analytic model informed by data from both quantitative and qualitative 

280 methods.[39, 45] Quantitative assessments will be performed using a cross-sectional design, 

281 whereby a survey will be used to explore how socio-economic characteristics influence the 

282 uptake of MCH to determine for whom the intervention works. The cross-sectional study could 

283 also point to possible mechanism to allow to identify possible regularity and demi-regularity. 

284 The qualitative approaches will help us explore the different mechanisms and various context 

285 conditions by which the outcomes are generated. 

286 Sampling and data collection

287 A representative sampling frame from the district health information system (DHIS) was used 

288 to obtain the sampling for this study focusing on ANC first visits before 20 weeks for June 

289 2016. This period was the latest month in the master frame data of DHIS used to calculate the 

290 sample. All the districts in each province were drawn to identify districts with the highest and 

291 lowest ANC first visits before 20 weeks. In GT, West Rand and Johannesburg District have 

292 the highest District with (69.0%) and lowest (57.3%) rates respectively. Randfontein Sub-

293 district in West Rand District, Randfontein was identified as the best sub-district with the 

294 highest rate of ANC first visits before 20 weeks (80.3%), while Johannesburg A was the sub-

295 district with the lowest rate in the Johannesburg district (50.6%). Similarly, in the FS Province 

296 the districts with the highest (73.4%) and lowest (69.1%) rates are Xhariep and Fezile Dabi 

297 districts respectively. Naledi Sub-district (Xhariep District) was identified as the sub-district 

298 with the highest rate (80.4%) while Moqhaka Sub-district (Fezile Dabi District), the sub-district 

299 with the lowest rate (55.0%). 

300 OpenEpi software and MS Excel was used to randomly select four facilities in each sub-district 

301 (see Table 2). The sample size in each  facility was calculated [46], assuming 50% prevalence 
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302 of MCH services agreement per facility, a precision (d) of 0.10 and a 95% confidence interval. 

303 The monthly estimated number of MCH visits for each facility and the proportion of ANC first 

304 visits before 20 weeks was used to calculate the sample size using an online calculator.[46] In 

305 cases where the ratio of the sample size (n) to the population size (N) is greater than 5%, finite 

306 population correction (FPC) was used.[47] The number of users found in all four facilities will 

307 be multiplied by a design effect (DE) of 1.5 to get the total number of participants (Table 2). 

308

309 Table 2 Selected sample by districts, sub-districts, facilities and participants

District Gauteng 

(District with highest rate)

Gauteng 

(District with lowest rate)

Free State 

(District with highest rate)

Free Sate 

(District with lowest rate)

Sub-District Randfontein sub-district (8 

facilities)

Johannesburg A 

(14 facilities)

Naledi 

(4 facilities)

Moqhaka 

(9 facilities)

Facility Kocksoord Clinic 

ANC 1 visit < 20 weeks 

= 82.0%

Mayibuye Clinic 

ANC 1 visit, < 20 weeks

 = 49.0% 

Vanstadensrus Clinic

ANC 1 visit < 20 weeks

= 75.0%

Thusanong (Kroon) clinic

ANC 1 visit < 20 weeks

 = 69.0%

Sample per 

facility*

Number of participants = 

53 x1.5 = 80

Number of participants = 

85x1.5 = 127

Number of participants = 

66 x1.5 = 99

Number of participants = 

74 x 1.5 = 111

310 *Estimated number of participants (based on proportional sampling)

311 The study participants will include all pregnant women and mothers of infants registered under 

312 the MomConnect programme, who are 18 years of age or older, irrespective of parity (including 

313 stillbirths/miscarriages), and socio-economic status. They will be identified through the 

314 MomConnect registration registers at facility level. Health care providers (HCP) will include 

315 clinical staff in charge of ANC and PNC at facility level and will be selected based on their 

316 prior experience with the MomConnect programme. 

317 A structured questionnaire survey tool has been developed (Additional file 1) to collect 

318 quantitative data from pregnant women and mothers of infants registered with the 

319 MomConnect programme. This tool will assess their understanding of how psychological 

320 determinants, socio-cultural context and structural context influence their uptake of MCH 

321 services. An appointment will be made with each participant, using the contact details captured 

322 in the MomConnect database, to invite them to the facility to participate in the study. In 

323 addition, the survey instruments will be administered telephonically to those participants who 

324 are unable to visit the facility during the study period. 

325 Furthermore, a facility assessment questionnaire (Additional file 2) will be administered to 

326 HCPs at facility level to explore the structural and contextual attributes that may influence the 

327 uptake of ANC and PNC services. Furthermore, a facility assessment questionnaire will be 
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328 administered to HCPs to explore the structural and contextual attributes that may influence the 

329 uptake of ANC and PNC services. 

330 Qualitative assessments will include in-depth interviews (IDIs) and focus group discussion 

331 (FGDs). An estimated 10 to 20 IDI will be conducted with HCPs at facility level to explore 

332 their perceptions (resources, implementation processes and programme uptake) of the 

333 MomConnect programme (See Additional Files 3, 4 and 5 for interview and FGD guidelines 

334 with patients and healthcare providers). Four FGDs (one per facility) consisting of between 10 

335 and 15 participants will be conducted by the field workers and the principal researcher to 

336 ascertain participants perceptions regarding the uptake of MCH services and expectations of 

337 the MomConnect programme. Daily activities in selected ANC and PNC facilities will be 

338 observed as well. IDIs and FGDs will be audio-recorded and transcribed verbatim to be 

339 analysed using Atlas ti 8.0. The interview guide and survey questionnaire are designed in 

340 English but will be translated into the local language used in the different study settings 

341 (Afrikaans, Setswana, Sesotho, Zulu, Xhosa) and back translated in English. Data gathered 

342 from the above sources will be transcribed, translated and back translated in preparation for 

343 analysis. 

344 In each case, a theory refining research approach underpinned by the hypothetico-deduction 

345 analytic model will be used for both quantitative and qualitative study.[39, 45] The 

346 hypothetico-deduction approach is most appropriate when testing an existing theory or a theory 

347 formulated a priori. This approach allows for various aspects and the entire hypothesis or initial 

348 theory to be examined in light of the new evidence that is emerging in the various cases.

349 Data analysis

350 Inferential and descriptive analyses of the quantitative data including proportions and 

351 frequencies will be performed using Stata version 15. Socio-economic and demographic data 

352 will be used as independent variables while the uptake of MCH will be used as the dependent 

353 variable, which will allow us to determine for whom the intervention works. For bivariate 

354 analysis, categorical data will be analysed using Chi-squared test. Logistic regression models 

355 will be constructed to assess the effects of independent variables as predictors of dependent 

356 outcomes of interest. The power of each dependent variable will be tested before the variable 

357 is included in the model and only the variable with positive outcomes will be maintained. A p-

358 value of <0.05 will be used to indicate statistical significance along with a 95% corresponding 

359 confidence interval (CI). 
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360 For qualitative data, IDI and FGDs will be analysed separately using a thematic content 

361 analysis approach to identify and make explicit the mechanism by which observed outcomes 

362 are generated using the ICAMO framework. FGDs and IDI transcripts will be uploaded onto 

363 Atlas.ti 8.0 for analysis. The qualitative data analysis will comprise two main activities:

364 For the qualitative data deductive and inductive thematic analyses will be applied to analyse 

365 the data collected through observation, IDIs and FGDs following these seven steps: (1) 

366 Familiarising with the data set; (2) development of a coding framework, (3) coding a portion 

367 of the dataset for each case study (4) testing code reliability, (5) identifying initial themes 

368 emerging from the data, (6) using the code manual to apply codes to the entire script, and (7) 

369 connecting codes into themes through an interpretation process. 

370 Modifying the initial programme theory

371 In-case analysis [36] will be conducted using retroductive reasoning [48] to modify the ICAMO 

372 elements through configuration mapping based on the data obtained from each case to modify 

373 the IPT. In other words, ICAMO configurations will be modified into case-based programme 

374 theories (for each of the four facilities). Each case-based modified theory will be tested to check 

375 their explanatory power through the process of counterfactual thinking towards a functional 

376 theory.[49] ICAMO matrices will be used to present data for each higher-level outcome of 

377 concern.

378 Phase 3: Refining the modified programme theory (6-12 months)
379

380 A cross case analysis of the four case studies will be conducted using retroductive reasoning 

381 to construct ICAMO matrices (ICAMO configuration obtained from each of the four case 

382 studies) to obtain a refined programme theory or model. The cross-case analysis will allow us 

383 to obtain a more refined programme theory to the IPT and the case-specific theories. A refined 

384 theory is a clear or functional explanation theory that can be used to give details of the 

385 programme elements and their roles in orchestrating the observed outcomes in certain context 

386 conditions for the different actors involved. This refined theory although obtained through 

387 abstraction, remains close enough to the observed data, yet provides explanations that are 

388 sufficiently general to explain outcomes across settings and social activities.[36]

389

390 Quality control
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391 The RAMESIS II guideline for conducting and reporting realist evaluation [37] will be used to 

392 ensure quality control in the study.

393 First, to elicit the IPT, all the above steps will be followed to ensure the trustworthiness of data 

394 collected from various sources, thus capturing a wide range of intended and unintended 

395 outcomes, context-mechanism interactions and relevant actors.

396 In phase 2, to assess the reliability of data collection, a pilot study will be conducted in two 

397 healthcare facilities selected for convenience in the sub-district with the highest and lowest 

398 rates of ANC first visits before 20 weeks in GT and FS, respectively. The pilot will include 

399 health care providers (HCPs), pregnant women and mothers.

400 At all levels of the study, quality control and credibility will be assured through data 

401 familiarisation by all the investigators and discursive interactions.

402

403 Ethics and dissemination 
404 Ethics approval has been granted by the Health Research Ethics Committee (HREC) of the 

405 Stellenbosch University (Ref No: S18/09/189). An approval to conduct the study in the selected 

406 facilities is currently being processed by the relevant provincial Department of Health. Consent 

407 forms will be used to obtain permission from study participants before data collection. Personal 

408 information will be protected by not disclosing names during data analysis or reporting. 

409 Different papers will be published from the study, and the results will be presented in academic 

410 open day, national and international conferences. 

411

412 DISCUSSION
413 Despite the relevance of mHealth in improving MCH being increasingly recognised [50], an 

414 empirical investigation to understand how the outcomes are generated is still lacking. This 

415 protocol specifies the research plan to investigate how and why the MomConnect programme 

416 works or achieves its goal of improving MCH services in South Africa. Study investigators 

417 will also seek to understand MomConnect as part of an mHealth programme that uses mobile 

418 phones by focusing on how contextual factors affect the use of MCH services. 

419 The proposed study draws on a theory-driven evaluation (TDE) approach, which describes a 

420 process under which components are hypothesised to affect outcomes, and considers the 

421 specific conditions under which such processes operate.[38] TDE is commonly used in the 

422 social sciences to investigate how programmes cause intended or observed outcomes [51], as 
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423 well as address issues around internal and external validity, which is of potential relevance to 

424 both researchers and policymakers.[38, 52, 53] The proposed study will use a realist evaluation 

425 approach, which is a type of TDE.[37] Pawson and Tilley [36] developed the realist evaluation 

426 to address the question: ‘What works, for whom, why, in what situation and how?’ TDE will 

427 be used in this study to assess in particular how the use of mobile phones influences the uptake 

428 of MCH services. The protocol is an important quality tool as it allows for follow-up by 

429 anticipating the challenges and barriers that may occur during the study.[54, 55] This study 

430 protocol also assists in thinking through how to generate the internal consistency and external 

431 validity of results and to explain how the interventions works in a given context to produce the 

432 observed outcome. The lack of such protocol can lead to some issues, such as  lack of  

433 explanation of the change at or between individual, institutional or contextual levels because 

434 these were not documented from the start.[56] Moreover, writing a detailed research protocol 

435 is important in helping other researchers to replicate relevant study findings for contribution 

436 towards the broader research community. Constructing a comprehensive protocol including 

437 clear aims, rationale, analysis plans and expectations lends additional credibility to research 

438 across study fields. [56] 

439 It is expected that this study will improve our understanding of how and why the MomConnect 

440 intervention  impacts the health seeking behaviours of pregnant women and mothers of infants. 

441 This study is also expected to provide a detailed description of the health system conditions 

442 that influence the implementation of the MomConnect programme to improve the uptake of 

443 ANC and PNC services. Finally, the study will provide some recommendations to improve the 

444 rollout and implementation of MomConnect elsewhere.

445 Contributors: The study was conceived by EMK and PD. The first manuscript was written by 

446 EMK. FCM and EN provided methodological support. FCM, PD, EN provided critical  and 

447 contribution towards developing and refining the manuscript. All authors read and approved the 

448 final manuscript.

449 Funding: There are no funders to report for this submission

450 Competing interest: The authors declared no potential competing interest with respect to the 

451 research, authorship, and/or publication of this article.

452 Ethics approval: Stellenbosch University Human research ethics committee (Ref No 

453 S18/09/189).
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Figure 1: Map of South Africa and study settings 
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Figure 2: Study design showing Phases 1 to 3 
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Additional File 1 – Data collection form/Survey questionnaire  

This form will be presented to the respondents. The investigator will ask the participant each question and 

select the appropriate answer for each question.  

 

1. Socio- demographics characteristics 

1.1Month & Year of birth --- 

1.2 Age --- 

1.3 Race White/Colored/Indian/Black/ Other… 

1.4 Marital status Single / married / living together / divorced / separated / widowed 

1.5 Highest level of 
schooling 

Less than primary / primary / secondary / diploma / degree 

1.6 Partner level of 
education 

 Less than primary / primary / secondary / diploma / degree 

1.7 Occupation Unemployed/Employed/student/refuse to answer 

1.8 Partner Occupation Unemployed/Employed/student/refuse to answer 

1.9 What is your source of 
income? 

Permanent Employment / Part-time Employment / Seasonal Employment / 
Grant / Other (please specify).   

1.10Parity Primiparous/Multiparou
s 

 

1.11 Wanted last child  Last child wanted, wanted child but later, wanted no more child 

1.12 How many children do 
you have? 

(indicate numerical value) or Refuse to answer 

1.13 What is your home   
languishing? 

English/seseko/ Afrikance, sewana Xhosa, other 

  
 
 

2. Mobile phone usage for MomConnect 

2.1 Mobile phone usage 

2.1.1 Do you have your own cellphone or do you use a SIM card in someone 
else’s phone? 

 (If not, do you have access to a cellphone?) 

Own phone/Only SIM 
card/No phone  

 
Yes / No/DK/RA  

2.1.2 Do you share your cellphone? 
 (If yes, with whom do you share your phone?) 

Yes /  No  
Partner / Family Member / 

Friend / Other 

2.1.3 Do you have problems in receiving messages in your phone? Yes/ No/ DK/RA 

 
2.1.4 What do you like the most 
about the MomConnect information 
received in your phone 

                                                          1.The 
reminders about ANC and PNC 
booking/ 2 information about the 
development of my baby/ 3. 
Information about  danger signs/  
4. Other 
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3 Health seeking behaviours 

3.1.1 Did you receive health check-ups (ANC) 
during your last pregnancy at least once? 1. Yes /2 No 

If no go to 
question 
3.1.3 

3.1.1.a. If yes when was your first ANC visit? 
1. within 1 to 3 months/ 2. 4-6 months / 3. 7-9 
months 

If 2 or 3 ask 
question 
3.1.3 

3.1.1.b. How many times did you visit for ANC 
during pregnancy?  1. 4 times/ 2. more  

3.1.2 Why did you visit the clinic today?   

1. Pregnancy visit /2. 6-week post birth follows 
up / 3. Immunization /4. I am sick/ /5. Advised 
by my family members/6. To start a regular 
check- up/ 7. Other….   

3.1.3 Why didn’t you attend ANC check-up 
during your three first months of pregnancy? 

1. I was healthy/2. I thought it was 
unnecessary/3. Expenses of Check-up was 
unaffordable/ 4. Clinic is too far away from 
home/5. Family members disapproved/6. Poor 
transportation facility to the health facility/7. I 
was scared/8. If any other reason, please specify  

3.2.5 Did you go for PNC check-up after 
delivery? 1. Yes/2. No   

3.2.5.a If yes When did you receive your PNC 
check-up and that of your baby? 1. Within 6 days, 2. After 6 days  

31.5. b. If after 6 days why? 

 1. I was healthy/2. I thought it was 
unnecessary/ 3. Expenses of health care/ 4. 
Clinic is too far away from home/ 5. Family 
members disapproved/5. Poor transportation 
facility to the health facility/6. I was scared/7. If 
any other reason, please specify   

3.1.6. Why did you come to this health 
institution for check-up?  
(more than 1 answer can be marked)  

1. Close to my house/ 2. Close to where I work 
/3. Inexpensive/4. Behaviour of staff is good/5. 
Convenient timing/ 6. Good quality 
service/Others…   

3.1.7 How long do you have to travel to the 
nearest clinic 1. 1 to 2 km to / 2. 3 to 4 km/ 3>4 km  

3.2 Cultural belief (Please provide your answer 
to the following statement by selecting one  
answer)    
3.2.2. Do you need   to ask a permission to go 
the clinic for your ANC/PNC?   1. Yes/ 2.  No                                                                      

3.2.3 To whom do you ask that permission for 
going to the clinic for ANC/PNC? 

1. My husband/ 2. Family/3. My mother in 
low/4. My own decision/5. others…   

3.2.3 Who is looking after your children if you 
have to go to the clinic 

1. Grandparent/ 2 Husband/ 3. Friends/ 4. No 
one  

 

 

 

Thank you for your cooperation! 
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Additional File 2 - Facility Assessment 

 

2 Facility assessment (manager interview)  

2.1. Do your clients access the facility easily?  

                                                                                                                                           Yes/ No / Don’t know / If not   

why? 

2.2. a. If no what are the possible barriers you may think of? ….. 

2.1 Do you train all your clients on how to use MomConnect?                                               Yes / No / Don’t Know 

2.1.a. If yes is this training continually?                                                                                    Yes / No / Don’t Know 

2.2. How many days do you have ANC per week?                                                                   Once a week / Twice a 

week  

2.3. How many days do you provide PNC per week?                                                                One day / Two days 

2.4. Is MomConnect programme education or training being given in each of your ANC and PNC session?     Yes/ 

No / If no, why? 

2.5. Are you using the MomConnect materiel during all your ANC session?   Yes / No / If no, why? 

2.6. Do you use the MomConnect during your PNC session?                      Yes / No / If no, why? 

 

 

THANK YOU FOR YOUR COOPERATION! 
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Additional File 3  

 

Interview and Discussion Topic Guides for MomConnect key informants 

 

My name is Eveline Kabongo. I’m from Stellenbosch University. My study is part of the 

MomConnect programme which you have designed. To begin I would like to thank you for your 

time and for being interviewed. 

Question 1: I am interested in understanding how the MomConnect program works? The first 

thing that I want to know is what you see as the purpose of the MomConnect programme? 

Question 2: Why did you think the MomConnect intervention is important to improve MCH 

health? 

Question 3: What does the intervention consist of or what are the various components of the 

MomConnect programme? 

Question 4: How did you expect the MomConnect programme to increase the utilisation of MCH 

care services such as ANC and PNC services?  

Question 5: Who are the individuals involved in running the MomConnect programme? 

Question 6: As a MomConnect designer and manager, how do you expect the MomConnect 

programme to improve ANC and PNC services in rural and urban areas? How do you think the 

messages that are sent to expectant mothers may improve ANC/PNC? Are there some of the 

enablers you can think of, i.e. things that can help the program succeed? 

Question 7: During your planning what were the factors that you thought could act as barriers to 

the implementation of the MomConnect programme? 

a. Do you think that the user’s level of education may have an impact on their use of MCH 

services? Do you think that users from poor households will have difficulty in using 

healthcare services even though they receive all the supporting messages encouraging 

them to go to the clinic and use health facilities through the MomConnect programme?  
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Question 8: Which other conditions do you think could prohibit women from using ANC and PNC 

services? 

Thank you for your time and contribution! 
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Additional File 4 - Interview and Discussion Topic Guide for Healthcare Providers 

 

My name is Eveline Kabongo. I am from Stellenbosch University. As a healthcare provider, you 

are a target in this study as you are one of those who are implementing the MomConnect 

programme at the facility level.  

Question 1: What is the purpose of the MomConnect programme?  

Question 2: In your opinion how well do you think this programme is working? Is it achieving its 

goals or not? If not why? 

Question 3: What exactly is it about MomConnect that makes ANC/PNC client use MCH services?  

Question 4: Have you experienced for yourself that sending clients the messages on their mobile 

phone helps them to use MCH services? How exactly do you think this helps them? 

Question 5: Why else do you think that pregnant women and mothers registered on 

MomConnect will use the MCH services as instructed by the messages and continue with their 

clinic appointments? 

 

Question 6: In what ways do you think these clients become empowered to self-manage their 

uptake of MCH through the MomConnect messages? 

 

Question 7: How were your services before the development of the MomConnect programme? 

Do you think it affects the way your services are being run? 

 
 

 
 

Thank you for your time and contribution 
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Additional File 5 - Focus group discussion guideline with pregnant women and mothers of 

infants registered to MomConnect 

 

I am Ms Eveline Kabongo. I am from Stellenbosch University. My study seeks to examine how the 

MomConnect programme influences health-seeking behaviour among pregnant women and 

mothers of infants aged from zero to one year, to improve maternal and child health. Your 

collaboration will be of much help as it will allow us to understand the rationale behind the 

MomConnect programme. 

Question 1:How long have you been registered with the MomConnect programme? Does it help 

you better use your MCH and attend your clinic appointments? 

Do you think that being registered on the MomConnect programme makes your utilisation of 

ANC/or PNC a) Easy?  b) Difficult?  c) Did not change anything at all?  

 

Question 2: When receiving the message from MomConnect how do you feel?  

In what ways do you think that being registered on the MomConnect programme helps you to 

use ANC/PNC services and attend your clinic appointments? 

 

Question 3: How does being registered to the MomConnect programme influence your 

healthcare service utilisation in terms of empowering or encouraging you to use ANC and PNC 

services as early as possible?  

Question 4: What makes you use ANC/PNC at the time that you are supposed to use it? What 

affects your use of ANC and PNC services as an individual?    

Question 5: Do you give feedback about the message and services received? How does 

interaction and feedback help you to use ANC/PNC services? 

 
Question 6: What do you think about the messages and education that you receive from 

MomConnect? Does it really help you to use ANC/PNC services? If so, how? 
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Question 7: Did your husband or family member accept your use of ANC/PNC when needed? 
 

 
Thank you for your time and contribution! 
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