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Key messages 

 The WHO recommends health policy and system support to optimise CHW programmes, 

but evidence gaps persist to recommend specific interventions, including how to deliver 

CHW services, the role of context, and implications of implementing multi-component 

CHW interventions.  

 This study brings together different research methodologies in new ways to enhance a 

process evaluation and accommodate the complexity inherent in community health 

systems interventions. 

 Within a cluster randomized trial, we demonstrate how proactive CHW home visits 

accelerated maternal and child healthcare utilization via mechanisms that were also 

activated by health system support co-interventions in both arms of the trial, which had 

changed the context within which the home visit intervention was implemented.  

 By addressing multiple structural barriers to care, user fee removal, professional CHWs, 

and upgraded primary care clinics in both trial arms interacted in complex ways with 

providers’ and patients’ agency to achieve rapid care and child survival across arms over 

three years, despite the onset of armed conflict. 
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Abstract 

The Proactive Community Case Management (ProCCM) trial in Mali reinforced the health 

system across both arms with user fee removal, professional Community Health Workers 

(CHWs), and upgraded primary health centres (PHCs)—and randomized village-clusters to 

receive proactive home visits by CHWs (intervention) or fixed site-based services by passive 

CHWs (control). Across both arms, sick children’s 24-hour treatment and pregnant women’s 

four or more antenatal visits doubled, and under-five mortality halved, over three years 
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compared to baseline. In the intervention arm, proactive CHW home visits had modest effects on 

children’s curative and women’s antenatal care utilization, but no effect on under-five mortality, 

compared to the control arm. We aimed to explain these results by examining implementation, 

mechanisms, and context in both arms. We conducted a process evaluation with a mixed method 

convergent design that included 79 in-depth interviews with providers and participants over two 

time-points, surveys with 195 providers, and secondary analyses of clinical data. We embedded 

realist approaches in novel ways to test, refine, and consolidate theories about how ProCCM 

worked, generating three context-intervention-actor-mechanism-outcome nodes that unfolded in 

a cascade. First, removing user fees and deploying professional CHWs in every cluster enabled 

participants to seek health sector care promptly and created a context of facilitated access. 

Second, health systems support to all CHWs and PHCs enabled equitable, respectful, quality 

healthcare, which motivated increased, rapid utilization. Third, proactive CHW home visits 

facilitated CHWs and participants to deliver and seek care, and build relationships, trust, and 

expectations, but these mechanisms were also activated in both arms. Addressing multiple 

structural barriers to care, user fee removal, professional CHWs, and upgraded clinics interacted 

with providers’ and patients’ agency to achieve rapid care and child survival in both arms. 

Proactive home visits expedited or compounded mechanisms that were activated and changed the 

context across arms.  

 

Introduction 

Governments around the world are scaling up community health worker (CHW) programmes to 

improve service coverage and health outcomes (Hodgins et al. 2021). Further research is needed 

to understand how CHWs can be integrated into, and supported by, health systems and 
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communities (World Health Organization 2018). Specifically, research is needed on how to 

organize CHW workflows and approaches to delivering CHW services that optimize impact 

(World Health Organization 2018).  

 

Proactive Community Case Management (ProCCM) is a multi-component intervention based on 

formative research that identified financial, health system, and social barriers to care in periurban 

Mali (Johnson et al. 2012). ProCCM includes (Johnson et al. 2018):  

1) Proactive home visits: CHWs conduct routine door-to-door home visits, identifying 

prospective patients and proactively offering promotive, preventive, and curative care at 

patients’ doorsteps.  

2) Professional CHW care: CHWs are salaried, trained, and supervised to provide 

comprehensive primary healthcare in communities, including reproductive, maternal, and 

integrated Community Case Management services (Young et al. 2012). 

3) Reinforced primary care clinics: public sector primary health centres (PHCs), to which 

CHWs refer cases outside their scope, receive improvements in infrastructure, equipment, 

supplies, recruitment, and training.  

4) User fee removal: all fees are removed at all points of care, including ambulatory 

evacuation and care at secondary or tertiary referral hospitals.  

 

We conducted the ProCCM trial (Figure S1) in Bankass, Mali from February 2017 to April 2020. 

This cluster randomized trial had two arms, which both received ProCCM components two to 

four listed above. In the intervention arm only, village-clusters received proactive CHW home 

visits (two hours per day, six days per week). In the control arm, village-clusters received 
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ProCCM without component one listed above, where CHWs provided care exclusively at a 

community health site (four hours per day, six days per week). We designed the trial to isolate a 

single component of ProCCM, proactive home visits by CHWs, and assess its effectiveness to 

reduce under-five mortality (primary endpoint) and increase child, maternal, and reproductive 

healthcare utilization (secondary endpoints) compared to a fixed site-based approach to CHW 

service delivery (Whidden et al. 2019). We also assessed trial outcomes across both arms over 

time, comparing the three-year implementation period to the baseline period.  

 

Between trial arms, we found no difference in the incidence rate of under-five mortality (Liu et 

al. 2024). After 12 months, sick children had 22% higher odds of prompt (24-hour) treatment 

from the health sector in intervention compared to control clusters (95% Confidence Intervals 

(CIs): 1.06, 1.41), but no difference at 24 or 36 months (Whidden et al. 2023). Over all three 

years, we found some evidence that home visits increased children’s health sector consultation 

(Odds Ratio=1.12; 95% CIs: 0.99, 1.26). We found no difference between arms in institutional 

delivery, although pregnant women were 11% more likely to initiate antenatal care (ANC) in the 

first trimester (95% CIs: 1.02, 1.19), and 25% more likely to receive four or more ANC visits 

(95% CIs: 1.08, 1.43) in intervention compared to control clusters (Kayentao et al. 2023).  

 

Across trial arms, we found marked improvements in child survival and healthcare utilization 

compared to the baseline period, despite the escalation of armed conflict. Under-five mortality 

reduced by more than 60%, from 148.4 to 55.1 deaths per 1000 live births (Liu et al. 2024), and 

sick children’s prompt treatment more than doubled (Whidden et al. 2023). Any ANC increased 

by 83% (95% CIs: 1.78, 1.86), first trimester ANC by 15% (95% CIs: 1.06, 1.25), four or more 

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 10 

ANC visits by 2.59 times (95% CIs: 2.28, 2.91), and institutional delivery by 54% (95% CIs: 

1.41, 1.66), compared to baseline (Kayentao et al. 2023). 

 

We embedded a process evaluation to explain the results of the trial of the home visit 

intervention and to determine whether and how ProCCM as a whole could be effective in a rural 

and remote Malian context. Guided by the process evaluation framework of the United 

Kingdom’s Medical Research Council (Moore et al. 2014) and an adaptation for cluster trials 

(Grant et al. 2013), the ProCCM process evaluation thus examined implementation, mechanisms, 

and context in both arms of the ProCCM trial. This is the process evaluation of a health system 

intervention (ProCCM) in the context of a trial that quantified the impact of the service delivery 

component (home visits) of that system.   

 

 

Methods 

Study design 

We conducted a mixed method process evaluation with a convergent design, in which we 

collected and analysed quantitative and qualitative data separately, then compared and 

interpreted the results together (Creswell and Plano Clark 2018). Data sources included a close-

ended survey with providers (CHWs, CHW supervisors, and PHC staff), two rounds of 

qualitative in-depth interviews (IDIs) with trial providers and participants (community 

members), and clinical data collected by CHWs and PHCs.  
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We embedded realist approaches within this process evaluation conducted alongside a cluster 

randomized trial (Bonell et al. 2012), because these methods have been developed precisely to 

scrutinize how, why, for whom, and in what contexts complex interventions work (Pawson and 

Tilley 1997). At different stages in the evaluation, we used both Theory of Change (ToC) and 

Realistic Evaluation approaches (Blamey and Mackenzie 2007). We started with a ToC logic 

model depicting an implementation theory that linked ProCCM’s activities to intended outcomes, 

which we workshopped with programme designers and managers. We then used the ToC to map 

what mixed method data to assemble, and complimented it with realist approaches in data 

collection, analysis, integration, and interpretation. This allowed us to iteratively test, refine, and 

consolidate programme theories that linked ProCCM’s causal mechanisms and context to 

outcomes, which we report as context-intervention-actor-mechanism-outcome (CIAMO) 

configurations (Hamon et al. 2020).  

 

Study site  

The study was conducted in seven contiguous, rural health catchment areas home to 

approximately 100,000 people, each serviced by a public sector PHC, in the Bankass district in 

central Mali. PHCs are managed by Community Health Associations (ASACO), elected 

committees of local community members, and linked to the district referral hospital outside the 

study area. At baseline, 17 CHWs (agents de santé communautaires) stationed at fixed sites 

serviced some villages greater than five kilometres from a PHC and worked with community 

health volunteers (relais communautaires) who engaged in health education, promotion, and 

mass distribution campaigns. Prior to ProCCM, CHWs and PHCs charged user fees to care-

seeking patients. Healthcare utilisation and under-five mortality were worse in this setting at 
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baseline than national and regional averages (Treleaven et al. 2021, Whidden et al. 2021, 

Boettiger et al. 2021). 

 

Approximately one year into the ProCCM trial, armed conflict spread and intensified in central 

Mali (Human Rights Watch 2020), affecting the lives of trial providers and participants. 

Minority communities enrolled in the trial (four entire clusters and ten partial clusters) were 

destroyed or displaced. Starting in December 2018, we adapted the programme in nine of the 137 

clusters to mitigate the security risks in accessing or delivering services, by deploying a mobile 

PHC clinic and/or relocating CHWs who travelled into their clusters.  

 

Data collection  

Providers’ survey 

We developed a short, structured questionnaire that covered health worker characteristics. We 

administered the survey during the trial period (April, May 2019) to all CHWs (N=168) and 

dedicated CHW supervisors (N=10); we added PHC workers (N=20), including technical 

directors, maternity ward providers, and pharmacists, after the trial period (November 2020). We 

administered the survey at a place of work in French or Bambara, depending on the respondent’s 

choice.  

 

In-depth interviews 

We conducted a total of 79 IDIs over two time-points, at a midline point during the trial (July 

2019) and at an endline point after the trial (August 2020), with different respondents to explore 

changes over time and glean and refine theories about how ProCCM worked (Manzano 2016). 
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At each of the two qualitative data collection rounds, we selected a purposive sample of CHWs 

(N=12), CHW supervisors (N=5), PHC providers (N=4) and trial participants (N=15). Within 

each respondent type, we sampled to ensure variability in gender, geography, and trial arm 

(CHWs) or role (in the PHC, community, or household). Respondent availability, insecurity, and 

road conditions limited access to some targets; thus, we added seven interviews in January 2021 

with CHWs (N=2) and female participants (N=5), all from geographically remote clusters.  

 

Prior to each qualitative data collection round, we developed a semi-structured qualitative 

interview guide for each respondent type that we piloted outside the study area. Midline 

interview guides asked respondents to share experiences and perspectives about the programme 

and its outcomes, mechanisms, and context. Endline interview guides incorporated realist 

interviewing techniques, where tentative theories about how ProCCM worked were presented to 

respondents, eliciting reactions and stories to refine programme theories (Manzano 2016). Two 

Malian, male anthropologists who were not from the study area or part of the trial or 

implementation teams conducted IDIs in French or Bambara or, if this was not possible, an 

interpreter (also not from the trial area or team) provided translation in real time via a local 

language. Interviews lasted between 45 and 120 minutes; longer interviews tended to be those 

requiring translation or with supervisor respondents. All interviews were audio-recorded and 

transcribed in French. 

 

Clinical data 

PHCs collected patient data in paper registers, which were aggregated monthly and entered into 

the District Health Information Software II (DHIS2). We extracted PHC-month-level count data 
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on facility service utilization approximately one year before and three years during the trial. 

CHWs collected patient data during routine encounters, including proactive home visits, on a 

mobile phone application (Community Health Toolkit). We extracted de-identified encounter-

level data on CHW service utilization in both trial arms.  

 

Analysis  

We coded qualitative data using a hybrid deductive and inductive approach to thematic analysis. 

We developed an initial hierarchical coding frame based on the evaluation’s aims and 

frameworks, which we revised and supplemented based on themes that emerged in the data. 

Three investigators independently coded the same five midline and endline interviews. Two 

investigators divided the remaining transcripts equally, coding all interviews using NVivo 12 

(QSR International 2017). Coders maintained personal reflexive journals and met weekly to 

ensure intra and intercoder consistency, iteratively update the coding frame, and share reactions 

to data excerpts or patterns in the dataset. In addition to interview summaries, coders wrote 

analytic memos to capture emerging ideas or higher level thinking while coding (Miles, 

Huberman and Saldaña 2013).  

 

Once the midline dataset was coded, we consolidated analytic memos into propositions or initial 

programme theories. We iteratively tested and refined our theories using realist retroduction that 

moves back and forth between inductive and deductive logic (The RAMESES II Project 2017, 

Gilmore et al. 2019), including discussions with programme managers and researchers, realist 

interviews with providers and trial participants, and interrogating quantitative data. We 

descriptively analysed provider survey, CHW application, and DHIS2 data using Stata 15 
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(StataCorp 2017), Stata 17 (StataCorp 2021), and Excel (Microsoft Corporation 2021), 

respectively.  

 

We compared mixed methods evidence against these emerging theories to see whether it 

reaffirmed, reshaped, or contradicted our understanding. We generated three CIAMO nodes that 

each include multiple contextual factors (C), intervention components (I), actors (A), 

mechanisms (M), and/or outcomes (O) that act inter-dependently, reflecting the complex analytic 

reasoning that people engage in when they interact with health system interventions. These nodes 

relate to each other in a cascade (Webster et al. 2021), as each one triggered mechanisms and/or 

led to outcomes that changed the context within which the next node operated. The first two 

nodes encompass CIAMOs that were present in both arms of the trial to explicate how and why 

changes occurred in both arms relative to baseline. The third node contains CIAMOs specific to 

proactive CHW home visits to explicate the effects and null effects in the intervention arm 

relative to the control, in the context engendered by the first two CIAMO nodes.  

 

 

Results 

Providers had a median age of 26 years (Table 1). More than half (58%) of CHWs were female, 

and almost all were either from the village (44%), district (29%), or region (7%) within which 

they were deployed. Three supervisors (30%) and 20 CHWs (12%) had previous work 

experience or training in health. CHW characteristics were similar between arms.  
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CIAMO node 1: PHC and CHW care available without fees enabled care-seeking without 

delay 

In the prevailing health system context (user fees, distance to PHC, insecurity, poverty, and 

gender inequality or gendered social norms (C1)), removing user fees and deploying salaried 

CHWs linked to the formal health system (I) immediately led to more universal, frequent, and 

rapid public sector care-seeking (O) by expanding the healthcare options readily available to 

participants and empowering them, especially women (A), in their ability to make strategic 

choices and act on their healthcare needs and desires (M) (Table 2). This CIAMO node was 

activated in both trial arms, fundamentally changing the context in which healthcare was 

delivered and received (C2). 

 

Previously, due to user fees and distance, participants recalled having ‘no choice’ other than to 

wait to seek care from the public health system when faced with illness. They would first see if 

symptoms resolved on their own, ‘se débrouiller’ (manage) with traditional medicines, and/or 

mobilize sufficient resources to reach and receive PHC care. A female control arm participant 

contextualized people’s care-seeking ‘preferences’ prior to the programme: ‘people had 

difficulty paying for care, which is why they preferred to heal the sick with traditional medicines, 

without any guarantee they would improve, than to travel kilometres for care they could not 

afford’ (#41-endline). In the first month of implementation, CHWs recorded over 10,000 sick 

patient diagnostic assessments, and PHCs registered over four times as many initial curative 

consultations with sick patients compared to the previous month (Figure 1). Overall, new 

curative consultations with public sector providers increased by 8.8 times, comparing the trial 

period to the 14 months prior (Figure 1). Participants reported that care had become ‘easier’ to 
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access because there were no fees and CHW services were available close to or at home, 

enabling participants to choose care from within the public health system as a first recourse. A 

village chief in an intervention cluster explained: ‘nowadays, we have CHWs in the villages and 

dogotorow [providers] in the PHCs and all the care is free, so people no longer stay a long time 

at home with their illness’ (#19-endline).  

 

Removing user fees and deploying CHWs in every cluster enabled some women to take and act 

on decisions pertaining to their and their children’s health more autonomously and quickly. 

Whereas many women previously asked male heads of household for the means to reach and pay 

for health sector care, respondents reported that women could now seek care on their own, 

simply ‘inform’, or request only ‘accompaniment’ and/or transport. Female participants from 

intervention and control clusters, respectively, explained: ‘now, even if your husband is not 

there, you have the possibility to go to the health centre because it’s free. Plus, we benefit from 

certain services at home from our CHW’ (#27-endline). ‘If the husband is nearby, it would be 

good to inform him, this is normal. If not, the ideal is to go without informing him because […] 

some diseases require a quick intervention’ (#38-endline). Another participant described how no 

fees and a (fixed) CHW reduced treatment delays: 

Before, when you got sick, you would tell your husband. He would respond clearly that 

there is no money to treat you. You could stay cloistered in your room during two, three 

days, even a week. Eventually, you would go to your parents’ house to get care. It was 

the same for the children, it was the mother who suffered alongside her child. But all 

these are bad memories for us. Now, once you get sick, you take a day to observe your 

condition. If it doesn’t improve, the next day you go to [CHW] to get care or a referral 

form (#19-midline).  

 

Women’s care-seeking autonomy depended on household relationships and structures, gendered 

power dynamics, distance to PHC, and insecurity. Critically, in areas and moments of heightened 
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insecurity, temporary laws prohibited motorcycles and the PHCs’ moto-ambulances would not 

service villages after dark. These restrictions inhibited access to PHC services in important ways, 

including rapid referral to obstetric care. The chief of a remote village explained: ‘With this 

insecurity, at night people are afraid to go [to the health centre]. It’s especially the women that 

are affected. At night the motos can’t leave and if we call the ambulance, it also doesn’t come. 

To go by donkey cart is also difficult. […] At that moment when the situation was chaud [hot, 

meaning intense], people didn’t leave, so we couldn’t have the health we wanted’ (#16-midline). 

 

Removing ANC fees (less than USD$2) doubled women’s first ANC visits at PHCs in the first 

month of implementation (Figure S2). Over the trial period, first ANC visits was 23% higher on 

average compared to the 14 months prior (p<0.001), when providers recalled being unable to 

convince many women to attend. They would conduct village outreach campaigns and ‘women 

would run and hide because money had to be taken’ (midwife, #35-endline). A male ASACO 

member and former relais recalled ‘we used to sensitize pregnant women to come to the centre 

for prenatal follow up, but they told us their husbands didn’t have the money. […] Now if a 

woman gets pregnant, she gets up of her own accord to come and see us’ (#18-endline).  

 

According to providers and participants, user fee removal also had direct economic and social 

impacts. Respondents reported less ‘conflict’ or ‘mankan’ (noise) and more ‘cohesion’ or 

‘entente’ (understanding) between couples and within families because they were no longer 

confronted with difficult decisions about healthcare expenses and could allocate more resources 

to feeding the family or supporting children. As a male control arm participant explained:  

The standard of living has increased in the community. We are farmers, after the harvest 

we used to put the grain at the women’s disposal and that was it. In case of illness, we 
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had no money to care for our wives and our children. This naturally created small 

conflicts within the couple. But all these problems are over […] Now, heads of families 

have no more healthcare worries. The children are well and the women are also able to 

do their small business activities (#17-midline).  

 

CIAMO node 2: Systems support enabled respectful, quality PHC and CHW care that 

motivated utilization 

In the context of facilitated access and increased, rapid utilization (C2), upgraded PHC and 

professional CHW support in both trial arms (I) motivated more universal and rapid healthcare 

utilization and engendered new care-seeking norms (O) as providers and patients (A) built 

relationships, trust, expectations, and social networks (M) through a mutually acceptable, quality 

experience delivering and receiving care (C3) (Table 2).  

 

When participants sought and reached public sector healthcare, they experienced an intake 

reception that they perceived as ‘welcoming’, ‘organized’, and equitable, which ‘prevents 

frustration between people, discrimination, and encourages us to seek care’ (female control arm 

participant, #30-endline). This included having a comfortable place to wait, being consulted in 

order of arrival or urgency, and receiving treatment or referral quickly and at no cost. Patients 

used to be seen based on who could pay, and thus, the poor used to experience delays or were 

denied care once they reached the clinic. ‘Nothing is more frustrating than seeing someone, who 

came to find you at the health centre, access care before you. If this happens to me, I will no 

longer return to that place unless I have no other choice’ (#19-endline). Now, ‘it is the [referral] 

forms that talk. There is no need to say ‘I have money’ or ‘I am poor’. It’s by order of arrival’ 

(head of household, #22-endline). This was so important to participants that providers and 

ASACO members recalled having to explain initially why emergency cases jumped ahead of the 
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queue, a practice that then became widely accepted. ‘Today, the most urgent cases are seen first. 

This does not affect human dignity, it has nothing to do with disrespect. But before, when you 

had no means, there was no respect, no dignity on human life’ (female relais, #29-endline).  

 

Providers and participants reported ‘respect’, compassion, and patience in their interactions with 

each other, which was enabled, according to providers themselves and ASACO members, by 

health system inputs, namely: financing (e.g., reliable salaries, user fee removal), infrastructure 

(e.g., reception), human resources (e.g., recruitment), equipment (e.g., ambulance), and stocks 

and supplies (e.g., reliable drugs). Even with five times more curative visits to PHCs (Figure 1), 

the programme offered the resources providers needed to feel supported, capable, and proud in 

their ability to provide care and be accountable to their patients. An auxiliary midwife (matrone) 

explained:  

Before, our health centres were not well equipped. This caused a lot of problems for us. 

Often, faced with certain situations, you would ask yourself how to manage. […] When 

you meet the patient she will say that you are not welcoming. But she doesn’t know all the 

problems you are going through. You are there wondering how to do your job, but she 

doesn’t see all that. [...] Now that the [healthcare] workers are everywhere and we have 

equipment, our comportment has also changed. We are more welcoming now that we 

have everything we need to do our job (#30-midline).  

 

In this enabling environment, providers emphasized the importance of ‘l’accueil’ (the welcoming 

reception). For a PHC deputy technical director, ‘a patient well received is a patient half cured. A 

good reception incites other patients to come to the health centre’ (#34-endline). For a female 

fixed CHW, ‘when women come, I smile with them, I welcome them well, until we become 

intimate friends. This is how I instill confidence between them and me’ (#9-midline). A female 

participant experienced this: ‘the dogotorow [providers] receive us well and they respect us. 

Everything happens with transparency, in communicating with the patient. Before, […] the 
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doctor would treat you without telling you what you were suffering from. But now, […] the 

doctor takes all his time to explain to you all about your illness’ (#36-midline).  

 

Trust in the health system care was instilled over time as participants experienced services to be 

effective, as well as respectful, available, and affordable. ‘When you manage to cure a person of 

their illness, they will trust you’ (proactive CHW, #6-endline). ‘At the beginning, no one 

believed in free care. We mistrusted the medicines that the CHWs proposed. But, as time went 

on, we realized that the treatments were not only free but effective. This is how the people 

started to adhere […] to the care offered by CHWs’ (#19-endline). Through their personal and 

shared experiences, participants came to expect respectful, rapid, effective care once reached, 

which encouraged care-seeking. ‘Everyone knows that if you go hunting today and find game, 

you’ll go back tomorrow. It’s the same thing. When people are well received at the health centre 

and the treatments are effective, they will go every time they are sick’ explained a CHW 

supervisor (#14-endline). They will also encourage others to go, such as this female control arm 

participant:  

I took my sick child to the health centre and they gave me medicine and ‘peanut paste’ 

[Plumpy’Nut]. Some days later, my child’s condition improved significantly. Sometime 

later, I noticed the same signs in the child of a neighbour. Immediately, I suggested to her 

to take her child to the health centre to benefit from the same treatment. She took her 

child, he got the same treatment, and his condition improved (#38-endline).  

 

From traditional to health sector treatments, from delayed to rapid care-seeking, from home 

births to ANC and institutional delivery, were among the most common ‘surprising changes’ 

reported by respondents. Providers and participants explained that women now attended ANC ‘in 

great numbers’ (matrone, #36-endline) or ‘preferred to deliver at the health centre’ (female 

participant, #32-endline) because ‘they found their importance in it’ (#36-endline), or ‘as time 
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went on, they realized the benefits’ (#32-endline). Stories about women who attended ANC and 

saw their baby on the ultrasound, or who did not attend ANC and had a complicated delivery, or 

who delivered at a PHC and received postnatal and newborn care, ‘served as examples’ for other 

pregnant women, orienting them towards the health system.  

 

PHC providers were encouraged by the increased utilization, which in turn provided 

opportunities to develop their skills and serve their community. ‘Before, […] I came to the 

maternity and patients didn’t come, or very little. Plus, our bosses were tapping us on the head 

telling us the ANC rate was low, while I was crumbling under the weight of the work. But now, 

women come for consultation, all the numbers are up, and I find this very motivating’ (#30-

midline). ‘I can say that I have 55 namesakes. These are girls that came into my hands or who I 

helped the parents to deliver […] My husband also has at least ten namesakes because of me!’ 

(#36-endline).  

 

CIAMO node 3: Proactive CHW home visits facilitated service delivery and utilization in 

an already facilitated context 

In an accessible, quality health system context (C3), proactive CHW home visits (I) prompted 

slightly more and earlier utilization in the intervention arm (O) by enabling participants’ and 

providers’ (A) abilities to seek and deliver services, and to build relationships, mutual trust, 

expectations, and social networks (M), but these mechanisms were already activated in both trial 

arms (Table 2).  
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From September 2017 to March 2020, intervention arm CHWs registered a median of 28,486 

total home visits per month (205 per CHW per month), and control arm CHWs registered 2690 

total per month (four per CHW per month) (Figure S3; Figure S4). Among new sick child 

consultations with CHWs, 76% occurred at the caregiver’s home in the intervention arm 

compared to 4% in the control arm, and the rest at the CHW’s site/home (Figure 2).  

 

With a proactive CHW, participants appreciated that sick patients were ‘treated at home without 

having to travel’, which they found to be accommodating, respectful, and confidential. Home 

visits ‘not only save us the trip, but also guarantees medical confidentiality’ (#31-endline), and ‘I 

find that the one that comes to you accords you an importance’ (#29-endline), reported two 

female intervention arm participants. Having heard about proactive CHWs in other villages, a 

male control arm participant liked ‘that you don’t tire yourself. Plus, when elders are sick, it is 

difficult to take them to the CHW. If the CHW could come to the house […] not everyone would 

see your sick patient’ (#17-midline). Participants in control clusters did not initially ‘accept’ the 

fixed workflow, and supervisors and PHC representatives were called in to defend it. Over time, 

control participants came to appreciate, and some prefer, the passive workflow because ‘at any 

moment we can find [CHW] at their site to treat certain illnesses that cannot wait’ (#37-endline) 

and expressed concern that ‘if the CHW was mobile, some people would surely find them 

absent’ (#41-endline). However, in both arms, participants reported that their CHW was 

available when needed, by phone or at home. The proactive CHW ‘does his rounds morning and 

evening. If someone is sick, they call him and he comes immediately’ (head of household, #35-

midline).  
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Supervisors and CHWs in both arms believed that proactive CHWs ‘had more patients’ and 

‘treated patients faster’. Proactive CHWs ‘discovered’ sick people during home visits who they 

believed would have otherwise waited to seek care or not sought care, while fixed CHWs were 

discouraged that people seemed to not seek care until the condition was more ‘serious’. For those 

with limited mobility, such as the very sick, the elderly, and postpartum mothers and newborns, 

it could be ‘difficult’ to seek fixed site care. Those with labour burdens ‘might cancel their 

appointments with me to go to the field or tend to livestock’ (fixed CHW, #1-endline). ‘Because 

people have other occupations, they often wait until after work to come to the fixed CHW, and in 

the meantime the illness gets worse. Whereas proactive CHWs consult them even while they are 

working at home’ (fixed CHW, #12-endline). Many proactive CHWs adapted their home visit 

hours during the rainy season, so they would find women at home ‘pounding millet together’ 

(proactive CHW, #4-midline) rather than out in the fields. Among new sick child consultations 

recorded by CHWs, two thirds (67%) in the intervention arm occurred the same/next day as 

symptom onset, compared to one third (36%) in the control arm (Figure S5). Furthermore, 28% 

in the intervention arm were diagnosed with danger or referral signs, compared to 38% in the 

control arm (Figure S6). According to supervisors, fixed CHWs were ‘perceived as being there 

only to deliver the referral form’ or as gatekeepers to the PHC: ‘when sick people go to the fixed 

CHW, they often ask for the referral form [to the PHC] and not healthcare services for treatment 

or the medical visit. […] The fact that proactive CHWs conduct active case finding, it’s when the 

case exceeds their competence that they give the referral form’ (#14-endline). 

 

A proactive CHW describes her responsibility as an active agent within the health system:  

We, the proactive CHWs, cover the village searching and if we find a case, we don’t 

abandon them. Whereas fixed CHWs are immobile, as long as patients don’t come to 
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them, they don’t go to patients. […] There are some pregnant women who don’t go to the 

health centre unless they fall sick. So, it’s up to us to go towards them, side by side, so 

that they come regularly to do their ANC (#6-endline).  

 

Home visits enabled proactive CHWs to better ensure patient follow up compared to fixed 

CHWs (Figure S7), who ‘sensitized in vain that [patients] come for follow up. Tired, we left it 

alone’ (#10-endline). A male intervention arm participant reported ‘when [CHW] starts to treat a 

patient, he comes every day to see them until they are completely cured. […] When he starts to 

treat a child, he doesn’t leave him, deh! He follows him right up until the end of his treatment’ 

(#15-midline). However, some proactive CHWs reported challenges in finding their target 

patient during follow-up home visits.  

 

Home visits helped CHWs build relationships, trust, and embed within communities by inquiring 

about people’s health, ‘going toward’ the sick, following up, demonstrating the services on offer, 

and counseling to promote health. Proactive CHWs were in ‘constant contact’ with their 

community and knew all the ‘worries’ and ‘secrets’ of the village. ‘It’s easier for a proactive 

CHW to gain someone’s trust since they communicate together every day, than a fixed CHW 

who people see only when they’re sick. Even if trust will establish between them, it will be 

slower than with proactive CHWs’ (female control arm participant, #25-endline). Through more 

regular and universal contacts (80% of CHW encounters with women were in the intervention 

arm), proactive CHWs could ‘encourage’ or ‘motivate’ care-seeking by reinforcing what 

participants could expect from the redesigned health system.  

 

 

Discussion 
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Central to the ProCCM trial, we hypothesized that CHW home visits would proactively detect 

sick patients and pregnant women, lead to earlier treatment and ANC initiation, and thereby 

improve child survival and birth outcomes. Our process evaluation found that, while home visits 

may have accelerated access to care, ProCCM regardless of CHW workflow dismantled 

structural barriers to care that transformed the context in which we implemented and evaluated 

the home visit intervention. Together, user fee removal, professional CHWs, and upgraded PHCs 

addressed direct costs, indirect costs (transport, time), and quality of healthcare, and interacted in 

multifaceted ways with people’s agency. Co-interventions in both trial arms enabled participants’ 

abilities and motivated their choices to seek care from within the public health system, resulting 

not only in more utilization but faster utilization, which is crucial for child survival and 

understudied in health policy and systems research.  

 

Elimination of fees empowered participants when it came to healthcare, or activated ‘the process 

by which those who have been denied the ability to make strategic life choices acquire such an 

ability’ (Kabeer 1999). With salaried, integrated CHWs in every cluster, public sector healthcare 

became as affordable and available as traditional or informal care, expanding the options with 

which participants could strategically engage. We saw large, immediate increases in maternal 

and children’s curative healthcare utilization, as seen in other user fee removal studies (Lagarde 

and Palmer 2011). In our context, participants’ ‘capability space’ – their choice, ability, and 

opportunity (Frediani 2010) – to seek affordable, available public sector care was influenced by 

the conflict, distance to PHC, gendered social norms, and individual relationships. As experts on 

their body, their children, their context (Abimbola 2023), participants navigated this space as 

‘active patients’ (Leonard 2014), seeking ProCCM services because they experienced them to be 
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organized and fair, welcoming and respectful, rapid and effective. Financial, human, and 

material resources enabled CHW and PHC providers’ ability and self-efficacy to deliver 

equitable, respectful, high-quality care, which reinforced trust relationships with patients. Our 

findings, remarkable given the nine-fold increase in curative caseload and escalating security 

crisis, contribute to evidence that links health systems support, trust, respect, motivation, and 

performance of health workers (Okello and Gilson 2015, Munabi‐Babigumira et al. 2017), 

including CHWs (Glenton et al. 2013, Kok, Dieleman, et al. 2015, Kok, Kane, et al. 2015, Scott 

et al. 2018). Participants’ perceptions and expectations of the quality of healthcare, rooted in 

their experiential learning and social networks, drive child (Colvin et al. 2013, Scott et al. 2014) 

and maternal (Freedman and Kruk 2014) utilization in other disadvantaged contexts. We 

contribute novel findings about speed to care: via multiple pathways to impact, ProCCM 

engendered a context of facilitated access, quality care, and prompt utilization, as participants 

sought curative child healthcare faster and preventive maternal healthcare earlier. Across trial 

arms, 24-hour treatment among children more than doubled (Whidden et al. 2023) and first 

trimester ANC increased by 15% (Kayentao et al. 2023).  

 

Proactive CHW home visits triggered mechanisms that were already activated in both trial arms, 

which explains the modest improvements in utilization and no effect on under-five mortality 

attributable to home visits. First, doorstep care further reduced distance and opportunity costs to 

CHW services, enabling marginalized participants who faced poverty, time constraints, gendered 

social norms, and/or limited mobility to make/realize healthcare choices. This process evaluation 

indicated that, in the intervention arm compared to control, more sick children were assessed by 

CHWs, assessed earlier, had less severe symptoms, and were followed up more. In our trial 

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 28 

outcome evaluation, sick children in intervention clusters were more likely to receive healthcare 

overall compared to control (Whidden et al. 2023), and subgroup analyses suggested that home 

visits may have improved child access to care most in remote communities and the poorest 

households (Whidden et al. 2023). CHW home visits have been found in other contexts to have 

pro-equity effects (McCollum et al. 2016, Schleiff et al. 2017, Blanchard, Prost and Houweling 

2019). Second, home visits helped CHWs build relationships, trust, and social capital (Kane et 

al. 2020, Schaaf et al. 2020, Ndambo et al. 2022), and patients learn about quality of healthcare 

and what they should expect. As these processes take time (Leonard 2014), home visits may 

have made a difference in curative care utilization at the beginning of the programme, while 

feedback loops (Marchal et al. 2013) and social networks via participants’ own and shared 

experiences sustained and ultimately overtook its effects. In the trial, children were more likely 

due to home visits to receive prompt treatment at 12 months but not thereafter (Whidden et al. 

2023). Home visits may also have more effect via these relational and experiential mechanisms 

on early preventive or complete follow-up care (Gilmore and Mcauliffe 2013, Yonemoto, Nagai 

and Mori 2021, Wroe et al. 2021), than time to treatment. The trial found 11% and 25% 

increases in first trimester ANC and four or more ANC, respectively, in the intervention arm 

compared to control (Kayentao et al. 2023), and CHW home visits during pregnancy have 

improved antenatal care attendance in other contexts (Edmond et al. 2018, Katzen et al. 2020).  

 

Although we quantified home visits conducted by CHWs (Figures S3 and S4), we were unable to 

measure fidelity to the workflow protocol at the household level: at least two home visits per 

household per month in the intervention arm and no home visits per household per month in the 

control arm, continuously throughout the trial. IDIs suggested good adherence to the CHW 
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workflow, but survey responses from the ProCCM trial indicated that only 47% and 78% of 

child-year observations in intervention and control arms, respectively, met the per protocol 

definition in the preceding month. The trial’s per protocol analyses suggested that, while poor 

adherence may partially account for the subdued effects on child healthcare utilization between 

arms (Whidden et al. 2023), they do not explain the null effects of home visits on under-five 

mortality (Liu et al. 2024). Our forthcoming dose-response analysis aims to generate a reliable 

denominator between CHW mobile application data and trial survey data and assess the 

relationship between home visit ‘dose’ and mortality outcome. Nevertheless, this process 

evaluation shows how the ProCCM trial’s null main effects are due, at least in part, to the co-

interventions and overlapping mechanisms across both trial arms. Poor adherence in intervention 

arms and ‘exceptional’ services in control arms, which overlap with and dilute the primary 

interventions being tested, have been found to explain null results of other trials (Padian et al. 

2010). 

 

We note that IDIs with participants and providers were overall positive about ProCCM, and we 

need to conduct further investigation to better understand how or why many children still did not 

access care or died during the trial. Some respondents could have been inclined to give biased 

responses out of loyalty to their CHW (such as how frequently their proactive CHW visited their 

home) or to ensure the programme continued. Furthermore, power imbalances could have come 

into play between interviewers and respondents, intimidating some respondents and hindering 

collaborative theory refinement. Interviewers used traditional qualitative interview techniques of 

building rapport, body language, tone, and active listening to put respondents at ease, and we 

only incorporated realist interviewing techniques after asking open ended questions (Gilmore 
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2019). We also observed that some respondents contradicted initial programme theories that we 

put to them, including reactions of female respondents to theories that had to do with gender. 

Some of our tentative theories were not understood well by respondents, and we considered this 

to be evidence that the theory did not resonate, which helped us refine our overall CIAMOs. We 

noted that the use of translators during some interviews could have led to misunderstandings or a 

loss of information or nuance, and it would have strengthened our study had we involved 

translators directly in the interpretation of data and consolidation of theories (Gilmore 2019). 

Finally, although we consider the two rounds of IDIs a strength of this evaluation, we lacked 

baseline interviews, which is an important limitation given how central context was in this 

evaluation and is in realist evaluations more broadly. However, we were able to capture 

important elements of the baseline context by asking questions about changes.  

 

CHW interventions need to be evaluated with frameworks that address complexity inherent in 

community health systems. Trialling individual components in isolation, like CHW home visits, 

may not reflect real life programme implementation or accommodate multiple components 

working together in nonlinear ways (Hargreaves et al. 2019). In this process evaluation, we were 

able to explain ProCCM trial results between and across arms, and generate ProCCM programme 

theories that link outcomes to contexts and mechanisms, by combining theory of change and 

realist approaches and embedding them within a process evaluation framework. We propose a 

cascade of CIAMO nodes that interact within and between each other to hold the interplay 

between multiple ProCCM components together, centre the expertise of both providers and 

participants as actors who interpret and construct health systems, and reflect the dynamic, 

nonlinear processes that are healthcare-seeking decisions. Although the changes in outcomes 
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across trial arms compared to baseline are observational results, this process evaluation 

contributes to the plausibility that ProCCM led to these improvements, which specific 

components drove effects, and how. We treated context as dynamic, that interacted with the 

implementation process, activated mechanisms (or not), and affected outcomes in our trial. Thus, 

our empirical theories can be used to elaborate midrange theories that can be tested in other 

contexts to consider the transferability of ProCCM and CHW home visits (Nilsen 2015).  

 

 

Conclusion 

ProCCM’s user fee removal, professional CHWs, and upgraded PHCs in both trial arms 

accelerated access to healthcare and cut under-five mortality by more than a half via multiple 

pathways to impact that interacted in complex ways with both structural barriers and people’s 

agency, and reshaped the broader health system and social context. In the intervention arm, 

proactive CHW home visits prompted increased, rapid child and maternal healthcare utilization 

via similar mechanisms, thus diminishing expected effects of this singular component. Our 

findings contribute to research and policy discussions on how to design, implement, and evaluate 

community health systems that support CHWs, serve the most marginalized, and optimize 

impact and learning. 

Abbreviations 

ANC  Antenatal Care 

ASACO Community Health Association 

CI  Confidence Interval 

CIAMO Context-Intervention-Actor-Mechanism-Outcome 
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CHW  Community Health Worker 

DHIS2  District Health Information Software II 

IDI  In-Depth Interview 

PHC  Primary Health Centre 

ProCCM Proactive Community Case Management 

ToC  Theory of Change

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 33 

References 

Abimbola, Seye, ‘When Dignity Meets Evidence’, The Lancet, 401/10374 (2023), 340–41 

Blamey, Avril, and Mackenzie, Mhairi, ‘Theories of Change and Realistic Evaluation: Peas in a 

Pod or Apples and Oranges?’, Evaluation, 13/4 (2007), 439–55 

Blanchard, Andrea Katryn, Prost, Audrey, and Houweling, Tanja A. J., ‘Effects of Community 

Health Worker Interventions on Socioeconomic Inequities in Maternal and Newborn 

Health in Low-Income and Middle-Income Countries: A Mixed-Methods Systematic 

Review’, BMJ Global Health, 4/3 (2019), e001308 

Boettiger, David C., Treleaven, Emily, Kayentao, Kassoum, Guindo, Mahamadou, Coumaré, 

Mama, Johnson, Ari D., et al., ‘Household Factors and Under-Five Mortality in Bankass, 

Mali: Results from a Cross-Sectional Survey’, BMC Public Health, 21/1 (2021), 244 

Bonell, Chris, Fletcher, Adam, Morton, Matthew, Lorenc, Theo, and Moore, Laurence, ‘Realist 

Randomised Controlled Trials: A New Approach to Evaluating Complex Public Health 

Interventions’, Social Science & Medicine, Part Special Issue: Place, migration & health, 

75/12 (2012), 2299–2306 

Colvin, Christopher J., Smith, Helen J., Swartz, Alison, Ahs, Jill W., de Heer, Jodie, Opiyo, 

Newton, et al., ‘Understanding Careseeking for Child Illness in Sub-Saharan Africa: A 

Systematic Review and Conceptual Framework Based on Qualitative Research of 

Household Recognition and Response to Child Diarrhoea, Pneumonia and Malaria’, 

Social Science & Medicine, 86 (2013), 66–78 

‘Community Health Toolkit’, Community Health Toolkit <https://communityhealthtoolkit.org> 

[accessed 11 September 2022] 

Creswell, John W., and Plano Clark, Vicki L., Designing and Conducting Mixed Methods 

Research, Third edition. (Thousand Oaks, California, 2018) 

Edmond, Karen M., Yousufi, Khaksar, Anwari, Zelaikha, Sadat, Sayed Masoud, Staniczai, Shah 

Mansoor, Higgins-Steele, Ariel, et al., ‘Can Community Health Worker Home Visiting 

Improve Care-Seeking and Maternal and Newborn Care Practices in Fragile States Such 

as Afghanistan? A Population-Based Intervention Study’, BMC Medicine, 16/106 (2018), 

1–13 

Frediani, Alexandre Apsan, ‘Sen’s Capability Approach as a Framework to the Practice of 

Development’, Development in Practice, 20/2 (2010), 173–87 

Freedman, Lynn P, and Kruk, Margaret E, ‘Disrespect and Abuse of Women in Childbirth: 

Challenging the Global Quality and Accountability Agendas’, The Lancet, 384/9948 

(2014), e42–44 

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 34 

Gilmore, Brynne, ‘Realist Evaluations in Low- and Middle-Income Countries: Reflections and 

Recommendations from the Experiences of a Foreign Researcher’, BMJ Global Health, 

4/5 (2019), e001638 

Gilmore, Brynne, and Mcauliffe, Eilish, ‘Effectiveness of Community Health Workers 

Delivering Preventive Interventions for Maternal and Child Health in Low- and Middle-

Income Countries : A Systematic Review’, BMC Public Health, 13/1 (2013), 847–847 

Gilmore, Brynne, McAuliffe, Eilish, Power, Jessica, and Vallières, Frédérique, ‘Data Analysis 

and Synthesis Within a Realist Evaluation: Toward More Transparent Methodological 

Approaches’, International Journal of Qualitative Methods, 18 (2019), 1–11 

Glenton, Claire, Colvin, Christopher J, Carlsen, Benedicte, Swartz, Alison, Lewin, Simon, 

Noyes, Jane, et al., ‘Barriers and Facilitators to the Implementation of Lay Health Worker 

Programmes to Improve Access to Maternal and Child Health: Qualitative Evidence 

Synthesis’, Cochrane Database of Systematic Reviews, 10, 2013, CD010414 

Grant, Aileen, Treweek, Shaun, Dreischulte, Tobias, Foy, Robbie, and Guthrie, Bruce, ‘Process 

Evaluations for Cluster-Randomised Trials of Complex Interventions: A Proposed 

Framework for Design and Reporting’, Trials, 14/1 (2013), 15–15 

Hamon, Jessie K., Krishnaratne, Shari, Hoyt, Jenna, Kambanje, Misozi, Pryor, Shannon, and 

Webster, Jayne, ‘Integrated Delivery of Family Planning and Childhood Immunisation 

Services in Routine Outreach Clinics: Findings from a Realist Evaluation in Malawi’, 

BMC Health Services Research, 20/1 (2020), 777 

Hargreaves, James R., Hassan, Syreen, Schellenberg, Joanna, Hayes, Richard, Webster, Jayne, 

and Lewis, James J., ‘Five Challenges in the Design and Conduct of IS Trials for HIV 

Prevention and Treatment’, JAIDS Journal of Acquired Immune Deficiency Syndromes, 

82/3 (2019), S261–70 

Hodgins, Stephen, Kok, Maryse, Musoke, David, Lewin, Simon, Crigler, Lauren, LeBan, Karen, 

et al., ‘Community Health Workers at the Dawn of a New Era: 1. Introduction: Tensions 

Confronting Large-Scale CHW Programmes’, Health Research Policy and Systems, 19/3 

(2021), 109 

Human Rights Watch, ‘How Much More Blood Must Be Spilled?’: Atrocities against Civilians in 

Central Mali, 2019 (2020) <https://www.hrw.org/report/2020/02/10/how-much-more-

blood-must-be-spilled/atrocities-against-civilians-central-mali> [accessed 18 August 

2023] 

Johnson, Ari D, Thiero, Oumar, Whidden, Caroline, Poudiougou, Belco, Diakité, Djoumé, 

Traoré, Fousséni, et al., ‘Proactive Community Case Management and Child Survival in 

Periurban Mali’, BMJ Global Health, 3/2 (2018), e000634 

Johnson, Ari, Goss, Adeline, Beckerman, Jessica, and Castro, Arachu, ‘Hidden Costs: The Direct 

and Indirect Impact of User Fees on Access to Malaria Treatment and Primary Care in 

Mali.’, Social Science & Medicine (1982), 75/10 (2012), 1786–92 

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 35 

Kabeer, Naila, ‘Resources, Agency, Achievements: Reflections on the Measurement of 

Women’s Empowerment’, Development and Change, 30/3 (1999), 435–64 

Kane, Sumit, Radkar, Anjali, Gadgil, Mukta, and McPake, Barbara, ‘Community Health 

Workers as Influential Health System Actors and Not “Just Another Pair Of Hands”’, 

International Journal of Health Policy and Management, x/x (2020), 1–10 

Katzen, Linnea Stansert, Tomlinson, Mark, Christodoulou, Joan, Laurenzi, Christina, le Roux, 

Ingrid, Baker, Venetia, et al., ‘Home Visits by Community Health Workers in Rural 

South Africa Have a Limited, but Important Impact on Maternal and Child Health in the 

First Two Years of Life’, BMC Health Services Research, 20/1 (2020), 594 

Kayentao, Kassoum, Ghosh, Rakesh, Guindo, Lamine, Whidden, Caroline, Treleaven, Emily, 

Chiu, Calvin, et al., ‘Effect of Community Health Worker Home Visits on Antenatal Care 

and Institutional Delivery: An Analysis of Secondary Outcomes from a Cluster 

Randomised Trial in Mali’, BMJ Global Health, 8/3 (2023), e011071 

Kok, Maryse C., Dieleman, Marjolein, Taegtmeyer, Miriam, Broerse, Jacqueline E. W., Kane, 

Sumit S., Ormel, Hermen, et al., ‘Which Intervention Design Factors Influence 

Performance of Community Health Workers in Low- and Middle-Income Countries? A 

Systematic Review’, Health Policy and Planning, 30/9 (2015), 1207–27 

Kok, Maryse C., Kane, Sumit S, Tulloch, Olivia, Ormel, Hermen, Theobald, Sally, Dieleman, 

Marjolein, et al., ‘How Does Context Influence Performance of Community Health 

Workers in Low- and Middle-Income Countries? Evidence from the Literature’, Health 

Research Policy and Systems, 13 (2015), 13 

Lagarde, Mylene, and Palmer, Natasha, ‘The Impact of User Fees on Access to Health Services 

in Low- and Middle-Income Countries’, Cochrane Database of Systematic Reviews, 4, 

2011, CD009094 

Leonard, Kenneth L, ‘Active Patients in Rural African Health Care: Implications for Research 

and Policy’, Health Policy and Planning, 29/1 (2014), 85–95 

Liu, Jenny, Treleaven, Emily, Whidden, Caroline, Doumbia, Saibou, Kone, Naimatou, Cisse, 

Amadou Beydi, et al., ‘Effect of home visits on under-five mortality in the context of 

professional community health workers, user fee removal, and upgraded primary care: a 

cluster randomised trial in rural Mali’, Bulletin of the World Health Organization, in 

press (2024) 

Manzano, Ana, ‘The Craft of Interviewing in Realist Evaluation’, Evaluation, 22/3 (2016), 342–

60 

Marchal, Bruno, Van Belle, Sara, De Brouwere, Vincent, and Witter, Sophie, ‘Studying 

Complex Interventions: Reflections from the FEMHealth Project on Evaluating Fee 

Exemption Policies in West Africa and Morocco’, BMC Health Services Research, 13 

(2013), 469 

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 36 

McCollum, Rosalind, Gomez, Woedem, Theobald, Sally, and Taegtmeyer, Miriam, ‘How 

Equitable Are Community Health Worker Programmes and Which Programme Features 

Influence Equity of Community Health Worker Services? A Systematic Review’, BMC 

Public Health, 16/1 (2016), 419–419 

Microsoft Corporation, ‘Microsoft Excel’, 2021 

Miles, Matthew B, Huberman, A. M, and Saldaña, Johnny, Qualitative Data Analysis: A 

Methods Sourcebook, 2013 

Moore, Graham, Audrey, Suzanne, Barker, Mary, Bonell, Chris, Hardeman, Wendy, Moore, 

Laurence, et al., Process Evaluation of Complex Interventions (2014), 1–134 

Munabi‐Babigumira, Susan, Glenton, Claire, Lewin, Simon, Fretheim, Atle, and Nabudere, 

Harriet, ‘Factors That Influence the Provision of Intrapartum and Postnatal Care by 

Skilled Birth Attendants in Low‐ and Middle‐income Countries: A Qualitative Evidence 

Synthesis’, Cochrane Database of Systematic Reviews, 11, 2017, CD011558 

Ndambo, Myness Kasanda, Munyaneza, Fabien, Aron, Moses, Makungwa, Henry, Nhlema, 

Basimenye, and Connolly, Emilia, ‘The Role of Community Health Workers in 

Influencing Social Connectedness Using the Household Model: A Qualitative Case Study 

from Malawi’, Global Health Action, 15/1 (2022), 2090123 

Nilsen, Per, ‘Making Sense of Implementation Theories, Models and Frameworks’, 

Implementation Science, 10/1 (2015), 53 

Okello, Dickson R O, and Gilson, Lucy, ‘Exploring the Influence of Trust Relationships on 

Motivation in the Health Sector: A Systematic Review’, Human Resources for Health, 

13/1 (2015), 16 

Padian, Nancy S., McLoy, Sandra I., Balkus, Jennifer E., and Wasserheit, Judith N., ‘Weighing 

the Gold in the Gold Standard: Challenges in HIV Prevention Research’, AIDS (London, 

England), 24/5 (2010), 621–35 

Pawson, Ray, and Tilley, Nick, Realistic Evaluation (London ; Thousand Oaks, Calif, 1997) 

QSR International, ‘NVivo 12’, 2017 

Schaaf, Marta, Warthin, Caitlin, Freedman, Lynn, and Topp, Stephanie M, ‘The Community 

Health Worker as Service Extender, Cultural Broker and Social Change Agent: A Critical 

Interpretive Synthesis of Roles, Intent and Accountability’, BMJ Global Health, 5/6 

(2020), e002296 

Schleiff, Meike, Kumapley, Richard, Freeman, Paul, Gupta, Sundeep, Rassekh, Bahie, and Perry, 

Henry B., ‘Comprehensive Review of the Evidence Regarding the Effectiveness of 

Community–Based Primary Health Care in Improving Maternal, Neonatal and Child 

Health: 5. Equity Effects for Neonates and Children’, Journal of Global Health, 7/1 

(2017), 010905 

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 37 

Scott, K., Beckham, S., Gross, M., Pariyo, G, Rao, K., Cometto, G., et al., ‘What Do We Know 

about Community-Based Health Worker Programs? A Systematic Review of Existing 

Reviews on Community Health Workers’, Human Resources for Health, 16/39 (2018), 

1–17 

Scott, Kerry, McMahon, Shannon, Yumkella, Fatu, Diaz, Theresa, and George, Asha, 

‘Navigating Multiple Options and Social Relationships in Plural Health Systems: A 

Qualitative Study Exploring Healthcare Seeking for Sick Children in Sierra Leone’, 

Health Policy and Planning, 29/3 (2014), 292–301 

StataCorp, ‘Stata Statistical Software: Release 15’ (College Station, TX, 2017) 

———, ‘Stata Statistical Software: Release 17’ (College Station, TX, 2021) 

The RAMESES II Project, Retroduction in Realist Evaluation, 2017 

<http://ramesesproject.org/media/RAMESES_II_Retroduction.pdf> [accessed 7 May 

2023] 

Treleaven, Emily, Whidden, Caroline, Cole, Faith, Kayentao, Kassoum, Traoré, Mohamed Bana, 

Diakité, Djoumé, et al., ‘Relationship between Symptoms, Barriers to Care and 

Healthcare Utilisation among Children under Five in Rural Mali’, Tropical Medicine & 

International Health, 26/8 (2021), 943–52 

Webster, Jayne, Krishnaratne, Shari, Hoyt, Jenna, Demissie, Shiferaw Dechasa, Spilotros, 

Nathaly, Landegger, Justine, et al., ‘Context-Acceptability Theories: Example of Family 

Planning Interventions in Five African Countries’, Implementation Science, 16/1 (2021), 

12 

Whidden, Caroline, Kayentao, Kassoum, Koné, Naimatou, Liu, Jenny, Traoré, Mohamed Bana, 

Diakité, Djoumé, et al., ‘Effects of Proactive vs Fixed Community Health Care Delivery 

on Child Health and Access to Care: A Cluster Randomised Trial Secondary Endpoint 

Analysis’, Journal of Global Health, 13 (2023), 04047 

Whidden, Caroline, Keita, Youssouf, Treleaven, Emily, Beckerman, Jessica, Johnson, Ari, Cissé, 

Aminata, et al., ‘Women’s Empowerment, Intrahousehold Influences, and Health System 

Design on Modern Contraceptive Use in Rural Mali: A Multilevel Analysis of Cross-

Sectional Survey Data’, Reproductive Health, 18/1 (2021), 55 

Whidden, Caroline, Treleaven, Emily, Liu, Jenny, Padian, Nancy, Poudiougou, Belco, Bautista-

Arredondo, Sergio, et al., ‘Proactive Community Case Management and Child Survival: 

Protocol for a Cluster Randomised Controlled Trial’, BMJ Open, 9/8 (2019), e027487 

World Health Organization, WHO Guideline on Health Policy and System Support to Optimize 

Community Health Worker Programmes (Geneva, 2018) 

Wroe, Emily B, Nhlema, Basimenye, Dunbar, Elizabeth L, Kulinkina, Alexandra V, 

Kachimanga, Chiyembekezo, Aron, Moses, et al., ‘A Household-Based Community 

Health Worker Programme for Non-Communicable Disease, Malnutrition, Tuberculosis, 

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 38 

HIV and Maternal Health: A Stepped-Wedge Cluster Randomised Controlled Trial in 

Neno District, Malawi’, BMJ Global Health, 6/9 (2021), e006535 

Yonemoto, Naohiro, Nagai, Shuko, and Mori, Rintaro, ‘Schedules for Home Visits in the Early 

Postpartum Period’, Cochrane Database of Systematic Reviews, 7, 2021, CD009326 

Young, Mark, Wolfheim, Cathy, Marsh, David R, and Hammamy, Diaa, ‘World Health 

Organization/United Nations Children’s Fund Joint Statement on Integrated Community 

Case Management: An Equity-Focused Strategy to Improve Access to Essential 

Treatment Services for Children.’, The American Journal of Tropical Medicine and 

Hygiene, 87/5 Suppl (2012), 6–10 

 

Figure 1 

 

 

 

 

 

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czae066/7721489 by guest on 08 August 2024



 

 
 

 

 

 
  

 39 

Figure 2 

 

 

Figures 

Figure 1: Number of PHC and CHW new curative consultations during the 14 months prior to 

ProCCM launch and the trial period  

 

Notes: New curative consultation refers to sick patient assessments/diagnostic visits with CHWs or PHCs. 

Orange counts were derived from DHIS2 and blue counts from the CHW application (except for the blue 

counts prior to ProCCM which came from district health quarterly reports). Consultations with sick under 

five-year-olds are layered over top of the totals in a darker colour. A patient who was assessed by a CHW 

and referred to the PHC (and completed that referral) would be included in both orange and blue counts. 

No other follow-up visits were included at either CHW or PHC level.  

 

Figure 2: CHWs’ new curative consultations/diagnostic assessments with sick children under 

five by location (child’s home or accompanied by caregiver) by arm during the trial period 
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Source: CHW application. CHWs recorded the location of the sick under-five patient assessment. Home 

refers to the child’s home. Other response options were accompanied by a parent, accompanied by a 

community member, and other.  

 

Tables 

Table 1: Socio-demographic and work-related characteristics of trial providers  
 

PHC provider 

N=20 

Supervisor 

N=10 

CHW 
Total 

N=195 Intervention 

N=82 

Control 

N=83 

 n (%) n (%) n (%) n (%) n (%) 

Age       

     Median (IQR) 30 (26.5, 36.5) 32 (28, 36) 25 (23, 28) 26 (24, 28) 26 (24, 29) 

Sex      

     Male 10 (50) 8 (80) 36 (44) 34 (41) 88 (45) 

     Female 10 (50) 2 (20) 46 (56) 49 (59) 107 (55) 

Education      

     Primary (years 1-9) 2 (10) 0 (0) 13 (16) 16 (19) 31 (16) 

     Secondary (years 10-12) 10 (50) 3 (30) 66 (80) 63 (76) 142 (73) 

     Higher education 8 (40) 7 (70) 3 (4) 4 (5) 22 (11) 

Marital status      

     Not married 4 (20) 2 (20) 20 (24) 13 (16) 39 (20) 

     Polygynous 5 (25) 4 (40) 17 (21) 22 (26) 48 (25) 

     Monogamous 11 (55) 4 (40) 45 (55) 48 (58) 108 (55) 

Household size      

     Median (IQR) 4.5 (3, 6.5) 1 (1, 4) 4 (3, 6) 4 (3, 6) 4 (3, 6) 

Religion      

     Muslim  19 (95) 9 (90) 67 (82)  74 (89) 169 (87) 

     Christian 1 (5) 1 (10) 15 (18) 9 (11) 26 (13) 

Cultural origin      

     Dogon 10 (50) 5 (50) 79 (96) 76 (92) 170 (87) 

     Other 10 (50) 5 (50) 3 (4) 7 (8) 23 (12) 

Relocated to catchment area       

     Born/before trial 6 (30) 1 (10) 40 (49) 32 (39) 79 (41) 

     For trial from within district
†
 4 (20) 2 (20) 24 (29) 24 (29) 54 (28) 

     For trial from within region
†
 2 (10) 2 (20) 4 (5) 8 (10) 16 (8) 

     For trial from outside region
†
 8 (40) 5 (50) 2 (2) 0 (0) 15 (8) 

     Missing 0 (0) 0 (0) 12 (15) 19 (23) 31 (16) 

Engages in other paid work
‡ 

1 (5) 2 (20) 11 (13) 13 (16) 27 (14) 

Previous work experience
§
 or 

training in health prior to trial
 18 (90) 3 (30) 10 (12)  10 (12) 36 (19) 

Current/ongoing stockout
¥
 2 (10) 8 (80) 73 (89) 70 (84) 145 (78) 

Mean (min, max) weeklong 

stockouts
¥,£

 since trial launch
 1.3 (0, 3) 1.9 (0, 4) 1.2 (0, 3) 1.1 (0, 3) 1.2 (0, 4) 

Mean (SD) clinical protocol 

knowledge score (max 19) 
17 (2.1) NA 16 (1.5) 16 (1.9) 16 (1.8) 

Mean (SD) gender norms and 12.4 (1.1) 12.2 (1.4) 12.2 (1.2) 12.2 (1.4) 12.2 (1.3) 
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attitudes scale
¤
 (max 14)  

Mean (SD) work days per week 6.4 (0.5) 3.0 (1.1) 5.6 (2.1) 5.8 (0.8) 5.6 (1.2) 

Mean (SD) work hours per day 8.2 (0.9) 6.3 (1.4) 4.0 (0.7) 4.0 (0.6) 4.6 (1.6) 

Mean (SD) times contacted by 

patients the previous work day 
2.0 (2.6) NA 2.6 (3.8) 2.9 (4.3) 2.7 (3.9) 

Notes: Characteristics are at the time of the survey (May-Apr 2019 for CHWs and supervisors, Nov 2020 for PHC).  
†
From within the Bankass health district, or within or outside the Mopti region.  

‡
Two thirds of CHWs who reported other paid work were women and they reported small business activities 

(commerce) or housework; men were involved in commerce or herding.  
§
This includes the 17 CHWs at baseline who are all ProCCM CHWs.  

¥
CHWs reported vitamin A and artesunate suppository stockouts; supervisors reported a vitamin A stockout.  

£
Five out of 14 PHC providers who reported a stockout specified an antimalarial.  

¤
Higher scores are more egalitarian, source: (Waszak et al., 2001).   

 

Table 2: Context-intervention-actor-mechanism-outcome nodes 
CIAMO node 1 In the prevailing health system context (user fees, distance to PHC, insecurity, 

poverty, and gender inequality or gendered social norms (C1)), removing user fees 

and deploying salaried CHWs linked to the formal health system (I) immediately 

led to more universal, frequent, and rapid public sector care-seeking (O) by 

expanding the healthcare options readily available to participants and empowering 

them, especially women (A), in their ability to make strategic choices and act on 

their healthcare needs and desires (M). 

Context  Public-sector user fees  

 Poverty, rural setting 

 Intensive labour/time-constrained agricultural livelihoods 

 High absolute poverty and wealth tied up in assets e.g., animals  

 Donkey cart transportation, wealthier households may have motorcycle 

 Remote 

 Median distance to nearest PHC of 6 kilometres (min <1, max >12) 

 Poor road conditions, some cliffs and rivers 

 Insecurity 

 Unsafe to travel, especially after dark  

 Temporary laws against motorcycle transport 

 Gender inequality and/or gendered social norms 

 Women ask male heads of household for money, transport, and 

permission to seek care for their own and their children’s health 

 Women’s labour burden/time poverty, including household chores, 

caregiving, agriculture, commerce  

Interventions 1. User fee removal  

2. Salaried CHWs in every cluster, integrated within the formal health system 

3. Referral system, including ambulatory service 

Mechanisms 

and Actors 

 Participants’ ability to choose public-sector care among the care options 

affordable and available to them  

 Participants’ ability to act quickly on their wants/needs, without having to 

assemble the means to pay or reach public-sector care 

 Women’s ability to seek care more autonomously  

 Participants’ social networks: other family members’ ability to support, 

encourage, or participate in women’s and children’s care-seeking   

Outcomes   Facilitated access to public-sector care  

 Removed direct costs and reduced distance and indirect (transport, 

time, opportunity) costs  
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 Improved affordability, availability (proximity) and accommodation of 

public-sector care 

 Increased public-sector utilization and prompt utilization 

 More universal, frequent, and faster curative care-seeking from within 

the health sector 

 More and earlier maternal care-seeking from within the health sector, 

including ANC and institutional delivery 

 Health and wellbeing  

 Less suffering 

 Fewer child deaths 

 Empowerment (ability to make strategic life choices related to health) 

 Less conflict, more social cohesion 

 Less poverty, more resources (money, time) to invest elsewhere 

CIAMO node 2 In the context of facilitated access and increased, rapid utilization (established by 

CIAMO node 1) (C2), upgraded PHC and professional CHW support in both trial 

arms (I) motivated more universal and rapid healthcare utilization and engendered 

new care-seeking norms (O) as providers and patients (A) built relationships, trust, 

expectations, and social networks (M) through a mutually acceptable, quality 

experience delivering and receiving care (C3). 

Context  Poverty, rural, remote, insecurity, gendered inequality and/or social norms (C1) 

 Facilitated access to public-sector care created by CIMAO node 1 (C2) 

Interventions  Upgraded PHCs 

 Financing (user fee removal, reliable HW salaries) 

 Infrastructure, equipment, and supply chain 

 Recruitment (including a midwife) and training 

 Referral system to hospital care 

 Professional CHWs  

 Financing (user fee removal, reliable HW salaries) 

 Stocks and supply chain 

 Recruitment, training, and dedicated supervision 

 Referral system to PHC care 

Mechanisms 

and Actors 

 Patients felt they were treated equitably at reception and with dignity 

 Providers’ ability to provide care and self-efficacy (feeling they were able to do 

what they needed to do) 

 Providers’ motivation due to system resources and patients’ utilization/gratitude 

 Mutual respect and relationship building between providers and patients  

 Participants’ trust and expectations in the health system 

 Participants’ social networks circulated motivating examples 

Outcomes   Improved acceptability and quality of healthcare 

 More universal, frequent, and faster curative care-seeking (and treatment 

adherence) from within the health sector  

 More and earlier maternal care-seeking from within the health sector, including 

ANC and institutional delivery 

 Improved health knowledge, disease prevention, and symptom recognition 

CIAMO node 3 In an accessible, quality health system context (established by CIAMO nodes 1 and 

2) (C3), proactive CHW home visits (I) prompted slightly more and earlier 

utilization in the intervention arm (O) by enabling participants’ and providers’ (A) 

abilities to seek and deliver services, and to build relationships, mutual trust, 

expectations, and social networks (M), but these mechanisms were already activated 

in both trial arms.  
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Context  Poverty, rural, remote, insecurity, gender inequality and/or gendered social 

norms, and social values toward the elderly (C1) 

 Facilitated access to public-sector care created by CIMAO node 1 (C2) 

 Acceptable, quality public-sector care created by CIAMO node 2 (C3) 

 Increased, rapid health service utilization created by CIAMO nodes 1 and 2 

Interventions  Proactive CHW home visits 

Mechanisms 

and Actors 

 Perceived opportunity cost and ability to reach public-sector care  

 Participants felt accommodated and respected when treated at home 

 CHWs’ ability to deliver promotive, preventive, and follow-up services 

 CHWs’ and participants’ perceptions of the CHW’s role/responsibility  

 Relationship building and community embeddedness  

 Participants’ trust and expectations in the health system 

 CHWs ability to more actively participate in social networks 

Outcomes   Improved accommodation and acceptability of healthcare  

 Trust relationships and embeddedness between CHW and community 

 Slightly more heath sector care utilization among sick children 

 Slightly faster curative care-seeking among sick children, especially initially 

 More and earlier ANC, including community ANC contacts 

 More complete follow ups after treatment/referral  

 Improved health knowledge, disease prevention, and symptom recognition 

 

Supplemental Figures 

Figure S1: ProCCM trial design 

 

Figure S2: Number of first antenatal care visits at PHCs during the 14 months prior to ProCCM 

launch and the trial period 

 

Data source: DHIS2. Notes: the monthly mean in the trial period is 378 first ANC visits, and in the 

pre-programme period is 309. At two-sample t test with equal variances yields a statistically 

significant (p<0.0001) difference between the two means. 

Figure S3: Proactive CHW home visits per month by trial arm 

 

Notes: Data comes from the CHW application and is available starting only in September 2017 (7 months 

into the trial) when the home visit form was integrated into the application. 

Figure S4: Box plot of total proactive CHW home visits per month by trial arm 
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Notes: 30 months of data available from the CHW application 

 

Figure S5: Share of CHW new curative consultations/sick patient assessments among under fives 

conducted the same or next day of symptom onset, per month by trial arm 

 

Source: CHW application 

 

Figure S6: Share of sickness among under fives assessed by CHWs, per month by trial arm 

 

Source: CHW application 

Figure S7: Number of treatment and referral follow up visits by CHWs, per month by trial arm 

 

Source: CHW application 

Supplemental Files 

Structured reflexivity statement for international research partnerships, source: (Morton et al., 

2022) 
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