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We study a scaled-up version of an incentivized Community Health Worker program aimed at improving 

primary healthcare provision and reducing child mortality in Uganda. An earlier proof-of-concept study 

(Björkman-Nyqvist et al., 2019) found that program achieved its intended result. In this paper we study the 

impact of the rolled out program to assess whether the program’s effectiveness is retained when the program 

is operating at scale and how other health actors active in the primary health care sector are affected. We 

will answer these questions using a large-scale cluster-randomized controlled trial across 500 trial villages 

and more than 12,500 households. The household survey is complemented with a survey of approximately 

1,300 Community Health Workers and 700 drug shops that were active in the trial villages at baseline. 
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Proposed timeline: The study presented in this submission started in 2015. Respondent listing activities 

and baseline data collection took place from November 2015 through June 2016. Program implementation 

started immediately after baseline data collection. A short compliance survey was conducted between 

October 2017 and May 2018, roughly 18 months after the beginning of program implementation. Endline 

data collection was originally planned to start in May 2020, roughly 4 years after the beginning of program 

implementation. However, in light of the current COVID-19 pandemic, the data collection has been 

postponed to start in December 2020. Endline data collection is expected to take 7 months. The final clean 

dataset is expected to be available within three months from the end of data collection and we plan to write 

the research paper within 6 months. 
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1. Introduction 

Despite improvements in under-five child mortality in recent decades, an estimated 5.3 million 

children still die from preventable diseases worldwide every year (WHO, 2019). A majority of 

these deaths occur in the poorest countries of the world, in areas within countries of underserved 

populations with inadequate access to basic preventative and curative services.  

A common approach to improve primary healthcare and reduce child mortality in low and middle-

income countries is Community Health Worker (CHW) programs (Singh and Sachs, 2015). 

Although global statistics are quite poor and incomplete, the latest WHO figures record more than 

1.8 million CHWs across 57 countries (WHO, 2018). The design of the CHW programs, including 

the selection, training, tasks definition, and remuneration (or lack thereof) of the CHWs, varies 

from setting to setting and the existing evidence provides mixed results on their overall 

effectiveness (Sloan et al, 2008; Arifeen et al, 2009; Darmstadt et al, 2010; Bhutta et al, 2011; 

Bhandari et al, 2012; Kirkwood et al, 2013; Amouzou et al, 2016; Boone et al, 2016). Evaluations 

of various proof-of-principle programs, however, indicate that well-designed CHW programs can 

lead to dramatic reductions in child mortality (Kidane and Morrow, 2000; Kumar et al, 2008; Baqui 

et al, 2008; Björkman Nyqvist et al, 2019). Typically, such proof-of-principle trials are run in 

selected areas, often with intensive supervision and support. Thus, whether such programs can 

retain their effectiveness when expanded at scale remains an open question.  

With just a few notable exceptions (e.g. Banerjee et al, 2017), there are few attempts to 

experimentally study whether positive results from pilot studies carry through once the program 

runs at scale. At the same time, there are several widely recognized challenges in using results 

from pilot projects to draw conclusions about policies implemented at scale, including market 

equilibrium effects, context dependence, site-selection bias, and piloting bias. In this project, we 

study a scaled-up CHW program, which has previously been shown to be highly effective in 

reducing child mortality in a proof-of-concept study implemented in Uganda (Björkman Nyqvist 

et al, 2019). To assess its impact and study some of the potential threats to external validity, we 

design a large-scale randomized controlled trial, which will enable us to understand whether the 

program retains its effectiveness when implemented across a more heterogeneous population and 

under improved general health conditions, as well as whether it affects the local market for health 

provision - which are all dimensions that may potentially dilute its overall impact.   

The community health promoters (CHP) program that we study in this project is implemented in 

Uganda by two Non-Governmental Organizations – Living Goods (LG) and BRAC. The details 

of the program are provided below, but one of the key innovations is the introduction of a set of 

financial incentives for the community health workers. While WHO recommends remunerating 

CHWs, it also acknowledges that the existing evidence on the benefit of remuneration is of very 
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low quality and that many programs across the globe still rely on volunteers (WHO, 2018b). In the 

CHP program, instead, the community health workers benefit from two different categories of 

financial incentives. First, they make profits by selling a range of health-related products to 

community members while carrying out their standard activities as community health workers. As 

it will be explained better below, the supply chain for these products is directly managed by the 

NGOs. Second, they receive additional performance-based remuneration based on a set of key 

health activities that they perform, which include sick child assessment, registration and support 

of pregnant women, and visits to newborns in the first week of life. The program was first 

introduced in Uganda in 2009 with roughly 500 CHPs. A randomized trial across 214 villages 

started in 2010 and found that the program reduced under-5 mortality by 27% over three years 

(Björkman Nyqvist et al, 2019). Since then, the CHP program has been massively scaled up across 

Uganda: by 2016 there were more than 5,500 CHPs, serving a population of about 4.5 million 

people, and the stated target is to reach 13,000 CHPs by the end of 2021.1 The new study presented 

here exploits this expansion to study the impact of the program when it is running at scale. The 

randomized trial we implement is on a large scale: covering 500 villages and spanning 13 districts 

of Uganda. Baseline data collection in 2015-2016 surveyed 12,615 households, 18,424 children 

below 5 years of age, 1,363 Community Health Workers, and 754 drug shops (more details below). 

A short compliance survey was administered to the households between October 2017 and May 

2018, while endline data collection is scheduled for winter 2020.2 The rich dataset will enable us 

to address two main questions. 

1) Can the reduction in child mortality observed in the “proof-of-concept” study be sustained 

when the program operates at scale? 

As discussed and shown in Banerjee et al (2016, 2017), there are many reasons why results might 

not carry through once programs run at scale. Factors such as market equilibrium effects, context 

dependence, site-selection bias, and piloting bias, might impact the program when at scale. In 

addition, the overall health context and primary health needs evolve over time. Over the past 

decade basic healthcare has steadily improved in many countries, including Uganda, where child 

mortality dropped nationwide from 77.4 deaths per 1000 live-births in 2010 to 46.6 deaths per 

1000 live-births in 2018 (World Bank, 2019). Understanding whether a program that was effective 

in the context of Uganda in 2010 retains its effectiveness when operating at scale and within a 

significantly improved health context, is a highly policy relevant question.  

 
1 The program is moreover being exported to Kenya, Myanmar, and Sierra Leone, although with some local 
adaptations from the original Ugandan model. 
2 The COVID-19 pandemic forced us to postpone the endline survey, which was originally planned to start in May 
2020, until the emergency is over. This delay is not affecting in any way the study design, as the program keeps 
running in all treatment areas.   
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There are relatively few studies investigating the impact of effective proof-of-concept studies as 

they are scaled-up.3 To the best of our knowledge, this will be the first study to assess the impact 

of the scaling up of a community healthcare program. While we will not be able to exactly isolate 

the individual channels that might lead to differential results in the scaled-up assessment, with the 

rich data at our disposal we will be able to discuss and provide suggestive evidence for many of 

them. In particular, the design will allow us to speak directly to one of the potentially more serious 

challenges: market equilibrium effects. 

2) What is the impact of introducing a new incentivized community health worker program on 

other existing health service providers?  

One challenge that is particularly relevant for any CHW program is the risk of market equilibrium 

effects. That is, the new health service providers (community health workers in our case) may 

impact the motivation and behavior of other health agents operating in the same health market. 

These reactions might enhance or hamper the effectiveness of the new program, with ambiguous 

consequences on the overall quantity and quality of healthcare provided to the communities. And 

although in the first pilot study we observed a positive impact of the program on household health 

outcomes, we could not with any certainty assess the impact on other health agents in the market 

because of lack of data. This new study will instead allow us to understand whether and how the 

CHP program affects the supply-side of primary health care provision in the target communities. 

We will focus on the two main health actors whose primary catchment area overlaps with the 

CHPs: other CHWs active in the community and drug stores operating in (or nearby) the trial 

villages. On the former, we want to understand how other CHWs that are operating as part of either 

governmental or other non-governmental programs react to the introduction of the new CHPs. The 

new CHP program is expected to increase the number of active CHWs as well as their activities, 

ultimately ensuring better primary healthcare provision to the local community. Existing evidence, 

however, suggests that the introduction of a remunerated community health program in a context 

where most workers are volunteers might also create tensions and ultimately lead to an overall 

reduction in both quantity and quality of service provision (Deserranno et al, 2020). We will 

investigate these potential channels using experimental data derived from a survey administered 

to the entire universe of all types of CHWs operating in the study villages at baseline and endline. 

We will measure their level of knowledge, activity, and motivation. Our design, and the data we 

will collect, will also allow us to study changes in the type and number of health workers as well 

as associated changes in the type and quality of health service provision in the community.  

 
3 Banerjee et al. (2017) is probably the best-known example. Banerjee, Duflo, and Kremer (2016) discuss the success 
of Development Innovation Ventures (DIV) – a USAID program to bring demonstrated pilot studies to scale. The 
Yale Research Initiative on Innovation and Scale (Y-RISE) advances research on the effects of policy interventions 
when delivered at scale. 



 

5 
 

The focus on drug stores is motivated by the fact that CHPs sell a variety of health products, which 

include high quality drugs, at competitive prices (typically below market price), thus increasing 

the competition in the local market for drugs. Also in this case it is a priori unclear how drug stores 

might react and what might be the consequence for the community. Increased competition from a 

high-quality actor might push some stores out of business, thus decreasing the availability of heath 

products for the community, but it might also induce them to increase the quality (and variety) of 

products they offer, thus improving the overall drugs available to the community (as found in 

Björkman Nyqvist et al, 2018). Also in this case we will survey the entire universe of drug stores 

operating in the villages at baseline and endline. We will monitor entry and exit of drugs stores 

from the market and we will measure the quality of the drugs, focusing on the treatments for two 

of the main killer diseases for children under-5 in the study region: malaria (Artemisinin-based 

combination therapy or ACT) and pneumonia (antibiotics).  

Background and Intervention 

The first CHW program in Uganda was set up by the government in 2001 – the so-called Village 

Health Team (VHT) program, which is still operating today across the country – with the aim of 

making basic health care and health education accessible to everyone. The VHT program 

resembles a standard CHW program: VHT members are volunteers, selected among community 

members, who receive an initial basic training and are then expected to conduct home visits, 

educate households on essential health behaviors, provide basic medical advice, and refer the more 

severe cases to the closest health center. Although some non-experimental evidence suggests that 

the program can promote healthcare and improve health outcomes (Brenner et al, 2011; Kalyango 

et al, 2012; Kayemba Nalwadda et al, 2013; Ministry of Health Uganda, 2015), multiple challenges 

have been highlighted in relation to motivation, remuneration, training, performances, and 

retention of the health workers (Kimbugwe et al, 2014; Turinawe et al, 2015; Mays et al, 2017) 

and in an in-depth assessment of CHW programs across the world the WHO only assigned a score 

of 8 points out of 36 to the VHT program (Bhutta et al, 2010).  

Against this background, in 2007 Living Goods, an NGO active in Uganda, in collaboration with 

BRAC Uganda started developing a new community health delivery model. Living Goods and 

BRAC use data-driven performance management, regular in-service training, and supportive 

supervision to enable CHWs to deliver high-quality primary health care services. Importantly, 

unlike the VHT and many other volunteer-based programs, the Community Health Promoter 

(CHP) program provides a rich set of financial incentives. First, the program harnesses the power 

of franchised direct selling to provide CHPs with incentives to increase access to low-cost, high-

impact health products and basic newborn and child health services. In addition to that, the 

program also provides performance-based incentives to encourage core health activities, such as 

household visiting, sick child assessment, registration and support of pregnant women, and visits 
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to newborns in the first week of life. Both the lists of health products and of remunerated activities 

are regularly revised and re-targeted according to evolving needs. The program is organized into 

geographically based branches, each managed by a branch managers that is supervised by either 

Living Goods or BRAC, depending on the location. Each CHP gets assigned to a specific cluster, 

which in most cases corresponds to a village. 

The CHPs are selected through a competitive process among female community members aged 18 

to 45 who applied for the position in each village and who possessed basic writing and math skills. 

Eligible candidates receive 3 weeks of health and business training. At the end of the training, 

candidates need to pass a skills test in order to be equipped as an active CHP. The NGOs provide 

an initial set of products to all newly recruited CHPs, together with a uniform, a mobile phone, 

and a set of training materials and visual aids to use during household visits. CHPs also attend a 

one-day training each month to review and refresh key health and business topics. 

The CHPs tasks mirror the standard CHWs tasks (conduct home visits, educate households on 

essential health behaviors, provide basic medical advice, referring the more severe cases to the 

closest health center), but on top of that, as mentioned above, they also sell preventive and curative 

health products. The product line they have at disposal includes prevention goods (e.g. insecticide 

treated bednets, water purification tablets, and vitamins), curative treatments (e.g., oral rehydration 

salts, zinc, and ACTs), as well as other health-related commodities (e.g. diapers, hand soap, 

fortified food) and durables with health benefits (e.g. improved cook stoves, solar lights, and water 

filters). These products are sold by the CHP at a discount. The retail price is determined by the 

NGOs head office with a target of keeping prices for preventive and curative products about 20% 

lower than the prevailing local market prices. The CHPs in turn purchase these products directly 

from Living Goods or BRAC branches at wholesale prices between 30-50% below market prices 

and therefore earn an income on each product sold. Thus, the CHPs operated as micro-

entrepreneurs with financial incentives to meet household demand. The broad product mix has 

three potential benefits: (i) driving up total sales and income for the CHPs; (ii) enabling the NGOs 

to cross-subsidize prices (dropping prices on essential health products and increasing the margins 

on other products); (iii) motivating CHPs to be out visiting households regularly by including high-

velocity items (such as soap and fortified foods) in the product mix. The business training received 

by the CHPs stresses the importance of building up a customer-base by providing free services 

like health education, referrals, and newborn visits. As described above, the income deriving from 

the micro-entrepreneurial activity is then increased through performance-based incentives, 

designed by the NGOs to further encourage key health activities such as household visiting, sick 

child assessment, registration and support of pregnant women, and visits to newborns in the first 

week of life. Since 2013, Living Goods and BRAC also equip the CHPs with smartphones that 

includes a rich mobile health application. The application helps guide the CHW through 

workflows, keep track of their stock, serve as a client management system, and prioritize certain 
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activities based on timeliness (e.g. pregnancy follow-up) or household risk. Overall, this allows 

monitoring the CHPs’ activity, while collecting real-time health data from the field.   

A first evaluation of the impact of the CHP program began in 2010 (Björkman Nyqvist et al, 2019) 

when the NGOs were still operating in just few hundred villages. The evaluation was based on a 

cluster-randomized controlled trial that involved 214 villages in 10 districts across Uganda. The 

villages were stratified by geographical zones and 115 villages were randomly assigned to the 

treatment group, where the CHP program started operating in January 2011, while 99 villages were 

assigned to the control group. The evaluation was based on an endline survey collected at the end 

of 2013, which covered 7,018 households and 11,563 children under-5 that lived in the same 

village throughout the trial. The study found that over the three years the CHP program reduced 

under-5 mortality rate by 27% (adjusted rate ratio 0.73, 95% CI 0.58-0.93) in the treatment 

compared to the control arm. The effects were of similar order of magnitude for infant mortality 

(adjusted rate ratio 0.67, 95% CI 0.51-0.87) and neonatal mortality (adjusted rate ratio 0.73, 95% 

CI 0.55-0.98). 

Following the first study, the program has been massively scaled up across Uganda, as well as 

implemented in other countries, such as the neighboring Kenya. The study presented in this 

submission takes advantage of this scaling up to investigate the two key questions outlined above. 

This new study involves the same main actors of the first one: program implementers (Living 

Goods and BRAC), data collection agency (Innovations for Poverty Action), and funding agency 

(Children’s Investment Fund Foundation). This helps ensuring that the design, the management, 

and the implementation of the research program remains the same as in the first study. There are, 

however, some important differences: the new study focuses on a program that is running at a scale 

that is more than tenfold the size it had at the time of the first evaluation, it studies its impact in a 

changed overall environment and measures it over a longer time period4, it relies on a much larger 

sample (500 villages and more than 12,500 households), it exploits a much richer set of data, which 

includes new surveys from other health service providers in the community, and it relies on a panel 

of households identified at baseline, rather than on a cross-section. 

 

2. Research Design 

Methodology 

In order to answer the two research questions outlined above, we rely on a large-scale cluster 

randomized controlled trial embedded in the scale up of the CHP program across the country. The 

 
4 We initially expected the evaluation to cover 4 years, but the delays caused by the COVID-19 pandemic led us to 
extend it by another 9 months.  
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study covers a sample of 500 villages (LC1), organized into 15 zones that span 13 districts across 

all four regions of Uganda. The sample is stratified by zone so that within each of the 15 zones the 

villages are randomly divided into a treatment group and a control group, using balanced 

randomization5. Following randomization, at least one CHP were assigned to each one of the 250 

villages in the treatment group.6 No CHP was assigned to the 250 control villages.  

The empirical analysis will be based on two rounds of data collection - baseline and endline - each 

one including multiple components: a household survey, administered to a subset of households 

living in the study villages; a CHW survey, administered to the entire universe of CHWs 

(government, NGO, and private) operating in the study villages; and a drug shops survey, to tests 

the type and quality of drugs sold in the entire universe of drug shops in the study villages. Baseline 

data was collected in early 2016. Endline data will be collected as soon as the conditions will allow 

fieldwork to be carried out without any risks for public health.7 The rich data at our disposal will 

provide a comprehensive picture of basic health outcomes as well as key features of both the 

demand and supply of primary healthcare in the study villages and will allow us to measure the 

causal effect of the program by comparing outcomes in the treatment and control areas after the 

program has been running for more than 4 years. 

Data 

Sample Size 

The sample size was designed to detect a reduction in under-5 mortality (primary outcome of 

interest), defined as number of under-5 deaths per 1,000 child-years of exposure to the risk of death 

under the age of 5. We used data from the control group in the proof-of-concept study conducted 

by the research team in similar settings (Björkman Nyqvist et al, 2019) to obtain the relevant inputs 

for the computation. A total sample of 500 clusters (250 per study arm) and 25 households per 

cluster at baseline (12,500 households in total) allows us to detect a reduction in child mortality of 

20% or larger, at the 5% significance level with 80% power, assuming between-cluster coefficient 

of variation equal to 0.43 and attrition rate of 16% (or 4 households per cluster). Under the same 

assumptions, this design and sample size also has 80% power to detect a 21% reduction in infant 

mortality and a 25% reduction in neonatal mortality at the 0.05 significant level. We report the 

details on the power calculation and the data used in Appendix A. 

 
5 The randomization was performed by the research team using Stata software. 
6 In line with the standard protocol followed by the NGOs running the program, the number of CHPs assigned to each 
village depended on the village size. 
7 Endline data collection was expected to start in May 2020, but has been postponed due to the COVID-19 pandemic. 
According to the latest information from the field, data collection should be allowed to begin by the end of the year. 
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Variations from the intended sample size 

Attrition poses a threat to the ability to detect the expected effect size. The survey implementer 

(IPA Uganda) has extensive experience in tracking respondents and has built up a rich protocol to 

reduce attrition as much as possible. At baseline we recorded a comprehensive set of information 

to allow us tracking back respondents. This included names and nicknames of the respondents and 

other household members, multiple phone numbers, GPS coordinates, and description of 

landmarks near the household. About 18 months after the beginning of program implementation 

we conducted a short compliance survey that covered all households in our sample with the aim 

to study whether the program was implemented in the treatment villages and not in control areas 

and update the contact details. For the compliance survey we managed to survey 90.2% of the 

baseline sample. At endline we will try in any case to track back also the remaining 9.8% of the 

respondents.8 We plan to use the rich contact details to track participants even if they move outside 

the baseline village.9 For endline we also set up a protocol to replace households that cannot be 

surveyed, despite all best efforts. The replacement strategy – described below in details – will 

provide us with a subset of households without baseline information.    

Clearly, attrition poses a threat not only to the power of the study, but also to its integrity. Indeed, 

attrition bias may be introduced whenever people join or drop out of the study in a way that is 

systematically related to the program provided. We do not expect our program to directly affect 

migration decisions, in line with the results from the first study conducted by the research team 

(Björkman Nyqvist et al, 2019). One might still suspect that the program, by improving the quality 

of primary health care in the village, could reduce attrition in treatment area compared to control 

areas. However, during the compliance survey we observed, if anything, somewhat higher attrition 

in treatment (10.4%) as opposed to control (9.3%) areas (p-value = 0.09). Nevertheless, in the 

empirical analysis section we will describe how we will formally test for attrition and take it into 

account in our analysis.  

Contamination poses a risk to an experiment by diminishing the experimental contrast between 

the treatment and control groups. In the case of the CHP program, by design randomization takes 

place at the village level, which reduces the threat of contamination as opposed to settings in which 

randomization happens at the individual level. At the same time, there is a risk of contamination 

deriving from CHPs interacting with and providing their services to households located outside of 

their village. In the previous study we observed that household interaction with CHPs dramatically 

dropped for households located further than 500mt from the house of the CHP. In order to limit 

contamination, we therefore selected villages with a minimum distance of 1km from each other. 

While the design does not (and does not want to) prevent households in control areas to interact 

 
8 The power calculation described above and in Appendix A assumes endline attrition equal to 16%. 
9 Due to budgetary constraints we expect to be able to only track households that moved within the same district. 
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with CHPs in treatment villages, we believe this risk will remain low.10 Finally, in order to reduce 

contamination at the stage of data collection enumerators and team leaders will always be blinded 

on the treatment status of villages and respondents.  

Partial- or non-compliance with the assigned treatment poses another threat to the power of the 

experiment. If a unit randomly assigned to receive a certain program in fact does not receive it, the 

experimental contrast of the study will be diminished, and so will the power of the study. In the 

case of the programs studied here, the intervention takes place at the village level and we can 

identify two levels of compliance. The first is at the village level: whether all and only the treatment 

villages received the CHP program. The second one is at the individual/household level: whether 

a household has been directly or indirectly exposed to the CHP program. The latter is going to be 

a key dimension that we are going to measure, analyze, and discuss in our study – namely whether 

and how households interact with CHPs and benefit from their services. For the former, we believe 

that within our setting it is relatively easy for the implementing partners to have full control over 

the program implementation and to adhere to the agreed protocol. We nevertheless worked on 

minimizing the risk of non-compliance in two ways. First, the research team and the implementing 

partners – who have been collaborating on different research projects for more than 9 years – have 

regular contacts to ensure smooth running of the study and to promptly tackle any potential issue 

or question. Among other things, the NGOs granted the research team access to their 

administrative data that record details on programs and activities village by village. Secondly, 18 

months after the beginning of program implementation we administered a short compliance survey 

in all study villages to check program implementation in the field. The compliance survey showed 

that indeed randomization significantly increased the likelihood that a household report interacting 

with a CHPs in the 30 days preceding the survey.  

In any case, in order to preserve the integrity of the study, in the analysis we will always assign a 

respondent to the treatment or control group depending on the location at baseline, and 

irrespectively of whether the respondent remained in the same location throughout the study and/or 

interacted with a CHP.  Hence, our final estimates will be interpreted as the impact of introducing 

the CHP program in a village, irrespectively of whether the respondent interacted with the CHP or 

not.  

Villages Selection 

The village selection proceeded in steps. First, the NGOs followed their standard procedures to 

identify and map villages that they considered eligible for expanding the CHP program, within the 

 
10 Moreover, such contamination would if anything lead us to underestimate the impact of the program. And even in 
the first study the estimated 27% reduction in child mortality happened despite the fact that 5.4% of the households 
in control areas reported interacting with a CHP in the 30 days preceding the survey.   
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areas surrounding their branch offices.11 This resulted in a list of 810 villages. From this list, we 

selected the 500 study villages in a way that maximized distance between villages, so to reduce 

the risk of contamination between treatment and control arms.12 The villages are equally split 

between the two NGOs: 250 villages fall within the reach of a BRAC branch (11 branches in total) 

and 250 villages fall within the reach of a Living Goods branch (4 branches in total). Figure 1 

show a map of Uganda where the 13 districts that are part of the study are colored in green. 

 

 

Figure 1. Map of Uganda with Study Districts 

 

 
11 The two organizations collected information on a number of different variables per village including: distance to 
branch office, number of households in the village, estimated population density, area economic status, distance to 
nearest health facility or clinic, MTN phone network, and presence of other NGOs with ICCM programs. The NGOs 
combined all these dimensions in a weighting index, which they then used to identify eligible villages, where the CHP 
program could take place. 
12 Concretely, we calculated the pairwise distance between villages, by district, and we dropped the villages closest to 
their next neighboring village. We then made cross-district adjustments to maintain even numbers of villages in each 
district, to enable us to have an equal amount of villages in the treatment and control arms of the RCT in each district. 
Distance was computed based on the location of the local chairman’s house. We also verified the village location 
against administrative maps of Ugandan districts provided by UBOS, updated in 2012, using QGIS (v2.12.0). 
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Baseline 

Survey Components 

At baseline we administered three different surveys within all study villages. First, we designed a 

household survey to collect information on health knowledge, attitudes, and behaviors. The survey 

was answered by a female member of the household (see below for eligibility criteria). During the 

household visits we also collected anthropometric data on all children below five years of age 

living in the household. Second, we designed a CHW survey to learn about activities, motivation, 

and knowledge of all CHWs (government, NGO, and private health workers) active in the study 

villages. Third, we designed a drug quality survey to test the type and quality of medicine for 

pediatric malaria and pneumonia sold in the drug stores of the villages. We describe here in more 

details how we identified the sample for each survey component and how we administered baseline 

surveys. We will then describe the plan for endline data collection. 

A. Household Survey 

Eligibility 

Based on the above power calculation, we targeted 25 households within each village. Our goal at 

baseline was to identify households with the highest likelihood of having (at least) one child born 

during the study period (i.e. within 4 years following the baseline survey). This selection was 

meant to increase the power of the study, compared to a purely random sample, given that the 

primary health outcomes we are interested in relate to maternal and child health. On the basis of 

conversations with local informants and pre-testing, four simple criteria were identified as best 

predictors of whether a woman in the study areas was likely to deliver during the evaluation 

timeline: 1) currently pregnant, 2) aged 16-35 years old, 3) with a young child less than three years 

old, 4) married (formally or informally).  

We therefore defined an eligible household as a household with a female permanent resident aged 

16-35 years old, and either currently pregnant, and/or with a young child, and/or married. A 

preference was placed on pregnant women, then women with a young child, then married women. 

The woman was then identified as the primary respondent of the baseline household survey. When 

multiple women in one household met the same criteria, we selected the woman most likely to 

remain in the household (i.e. household head or wife of household head), and if we still needed to 

choose, we prioritized the youngest eligible woman.  

In practice, to identify the 25 study households we proceeded as follows. First, we performed a 

village census listing activity to collect a comprehensive list of households within each village. 

During this exercise the field officer sat with a Listing Committee, typically composed of the Local 
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Chairman of the village, members of the Village Health Team (VHT), and other knowledgeable 

village members that the chairman deemed helpful for this exercise, and they provided a list of all 

households in the village. Second, for each household in the list, the Listing Committee reported 

the eligibility criteria. Third, we digitized the lists and used Stata software to rank the households 

within each village, following the priority of our criteria. Within the same category, we randomized 

the order of the households in the list. In this way we identified the first 25 households of each list 

as our sample households and noted additional eligible households as potential replacements. 

Replacement households were selected following the (random) order of appearance on the list.  

Questionnaire 

The household survey was administered to the primary female respondent and had 8 sections:  

1) household member rosters;  

2) basic medical knowledge;  

3) incidence and treatment of malaria, diarrhea, and pneumonia in children under 5 years old;  

4) nutrition;  

5) pregnancy-related knowledge, attitudes, and behaviors;  

6) childbirth and neonatal knowledge, attitudes, and behaviors;  

7) interactions with health workers;  

8) socioeconomic status  

Sections 5 and 6 were administered to all women in the household who had recently been pregnant 

or gave birth, respectively. When one of these women was not present (3% of the cases), the main 

respondent was asked to answer questions about this woman’s pregnancy and/or childbirth to the 

best of her knowledge. All questions were read to the respondent in her preferred language13 and 

she was given time to answer. The respondent was asked questions alone, where no other people 

could listen to her responses, and only after granting consent. The household survey took on 

average around 90 minutes to complete.  

Once the household survey was completed, an especially trained field officer took anthropometric 

measurements of all children 59 months old and younger living in the household. If children were 

not present, the field officer returned up to two more times to seek anthropometric measurements. 

In 404 cases (2% of the total) anthropometric measures could not be recorded because the child 

was never at home. The measurements recorded for each child were weight (measured three times 

in case difference between first two measurements was greater than 0.5 kg); height (measured 

twice); mid-upper arm circumference (MUAC) (measured twice); a visual check for swelling in 

the extremities (edema); and a physical check for pitted edema.   

 
13 The household survey was translated into nine local languages to ensure respondent comprehension of the questions: 
Luganda, Lusoga, Lugiso, Ateso, Kumam, Madi, Alur, Kakwa, and Luo. 
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B. CHW Survey 

Eligibility 

At baseline we surveyed the entire universe of active CHWs in the village. In practice, this included 

all CHWs that had conducted any community health work in the preceding six months 

independently on whether they were government, NGO, or private health workers. CHWs were 

first identified during the village census activity thanks to the help of the Listing Committee. To 

ensure full coverage of active CHWs in the village, the list was checked and updated when the 

survey team was in the village to administer surveys, by asking village members about any CHW 

operating in the village. Finally, all surveyed CHWs were asked about any additional CHWs that 

might have been operating in the village. 

Questionnaire 

The CHW survey had 6 sections:  

1) demographics;  

2) CHW organization/entity information;  

3) CHW motivations and organizational support;  

4) basic medical knowledge;  

5) recent activities;  

6) recent activities for children < 5 years. 

The survey was administered in the respondent’s preferred language and took on average about 45 

minutes to complete. 

C. Drug Quality Survey 

Eligibility 

At baseline we collected sample drugs from the entire universe of drug stores operating in the 

study villages. In order to identify the stores, a field officer asked a few village members (at least 

three) all places where they could purchase medicine within the village. The field officer then 

visited all locations mentioned by the village members. These included shops, pharmacies, medical 

clinics, and informal locations such as personal stores or households. In villages without any drug 

outlets, the field officer visited the closest drug shop that village members typically attended for 

purchasing medicines, even if outside of the village boundaries.   

Survey 

The medicines were collected from the shop using a covert shopper methodology. Field officers 

were trained to act as typical locals in order to get unbiased service from drug shop providers. 

These drug purchasers followed strict protocols, to maximize consistency and appear as much as 
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possible as regular clients of the shop. They entered each village on foot and, once they reached 

the shops, they explained that they had a 3-year-old child with malaria and a 4-year-old child with 

pneumonia symptoms and asked for the appropriate treatments.14 Once outside the store and away 

from view from the drug shop owner, the field officer placed the drugs in an envelope with an ID 

number on it to allow identifying the sample. The field officer also completed a short survey that 

recorded: GPS location, name of drug shop and directions to reach it, drug name, cost, dosage, 

packaging, and any additional note about the purchase. Drugs were subsequently sent to Kampala 

where they quality tested using Raman spectroscopy. Appendix B provides the details on the 

procedure followed for testing the drugs.  

Compliance Survey 

The compliance survey was administered between October 2017 and ended in May 2018, roughly 

18 months since program implementation. 

The compliance survey only consisted of a short household survey to both the control and 

treatment areas (less than 30 mins) and it served two main purposes: 1) track back and update the 

contacts of households identified at baseline, and 2) study compliance of program implementation 

using information provided by the households.15 While doing so, we also collecting information 

on a small set of outcomes 18 months since the start of program implementation. The survey 

included the following short sections: 

1) Contact details; 

2) Interactions with CHWs; 

3) Child mortality and disease prevalence; 

4) Antenatal and postnatal care. 

We tracked all the households that were surveyed at baseline, irrespectively of whether they are 

still living in the same location or not. We used a combination of strategies in order to find back 

the households. First, we used of the multiple mobile phone contacts that were recorded at baseline. 

Second, we used GPS location to find back the exact household location. Finally, we relied on the 

help of neighbors and village chairpersons. By resorting to this strategy we managed to track 

90.2% of the original households. This includes both households that remained in the same 

location (94.3% of the surveyed households) and households that had migrated to a new location 

but could still be reached (5.7% of the surveyed households).  

Within each household, the target respondent was the same female respondent that was 

interviewed at baseline. When the original respondent was not available, we interviewed the next 

 
14 We focused on malaria and pneumonia because they are prevalent diseases in the study areas and CHPs sell drugs 
to treat them.   
15 We did not survey the health workers and did not carry out any direct monitoring of their presence and activities. 



 

16 
 

knowledgeable female person in the household. Overall, 87.8% of the surveys were answered by 

the original respondents.  

Endline 

The endline data collection is going to mirror the baseline process and components, but it will rely 

on an even richer set of tools.  

A. Household Survey 

At endline we plan to track back and survey all baseline households. We will follow a similar 

approach as the one adopted for compliance survey to track back respondents. For households that 

could be tracked back at compliance survey, we will rely on their updated contacts, but we will 

also attempt to track back again households that could not be found at the compliance survey stage, 

using their baseline contacts. The target respondents will be the baseline respondents, or the next 

most knowledgeable woman in the household whenever the original respondent is not available. 

The household survey will mirror the structure and content of the baseline, but will include a richer 

section on interaction with CHWs. The sections on pregnancy and childbirth will be again 

administered to all women in the household who had been recently pregnant or gave birth (over 

the previous 24 month), respectively. Following the same procedure as baseline, especially trained 

enumerators will also collect anthropometric measures from all children under-5 living in the 

households. 

In order to preserve sample size, at endline we will replace baseline households that despite our 

best efforts cannot be tracked back. Although for the replacement households we will not have 

baseline data, we plan to use this additional sample to enrich our final analysis. The replacement 

strategy will be as follows. First, we will reach the point where the baseline HH was 

supposed/expected to be found based on available information (which includes GPS coordinates). 

Considering as staring point the location where the baseline HH was expected to be found, we will 

check the first household on its right-hand side for eligibility. Eligibility will be based on the 

following 3 conditions: 

1. The household is NOT already part of our survey; 

2. The household has been living in the village for at least 4 years; 

3. The household had a child born over the past 5 years (irrespectively of whether the child 

died or is still alive); 

If the household is not eligible, we will move to the household on the right-hand side of it and 

check eligibility, until we find a valid replacement, or until we reach the end of the street (or 
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village). In the latter case, we will go back to the original starting point and start checking 

households on the left-hand side, following the same procedure.16  

B. CHW Survey 

The endline CHW survey will take two slightly different forms. The main survey will be 

administered to all CHWs active within the village at the time of the endline data collection. 

Similarly to the procedure followed at baseline, this will include all CHWs that conducted any 

community health work in the preceding six months. The procedure to identify the CHWs as well 

as the structure of the survey will mirror baseline. 

A second, shorter, version of the survey will be administered to CHWs that were surveyed at 

baseline but that are no longer active as CHWs within the community. This survey will not have 

any question on recent activity and performances, but will include some additional questions on 

their reasons for dropping out. 

As we plan to survey the entire universe of active CHWs, there is no replacement strategy for the 

CHW survey component. 

C. Drug Quality Survey 

Also in this case we will follow the same procedure as baseline to collect a sample of drugs from 

all drug stores in the village. We will survey all drug stores that are active at endline. This means 

that we will include in our sample also all new drug stores that became active during the study 

period. We will also attempt to record any information on drug store surveyed at baseline that are 

not operating any more by the time of endline, by asking community members when and why they 

closed down. Appendix B provides the details on how the drug sample collection and testing are 

performed. 

D. LC1 Survey 

At endline we will administer also a short survey to the LC1 chairperson. The aim of this survey 

will be first of all to record any relevant village-level event that took place during the study period. 

This will include major investments, NGO interactions, natural disasters, and government funding. 

The second objective of the survey will be to double check with the chairperson the list of drug 

stores as well as CHWs operating within the village.  

Data collection and data management 

All data collection rounds are managed by IPA. Survey data is always collected in digital form, 

using tablets and the SurveyCTO data collection platform. At baseline all surveys were 

administered on Samsung Galaxy Tab4 tablets using SurveyCTO Collect. Each completed survey 

 
16 In case that is still not enough, we will move to check households on the opposite side of the street. 
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was then uploaded to the project server each day and data was downloaded and aggregated. 

Throughout the data collection process, the data remained encrypted with Boxcryptor. The survey 

was translated into nine local languages to ensure respondents comprehension of the questions: 

Luganda, Lusoga, Lugiso, Ateso, Kumam, Madi, Alur, Kakwa, and Luo. Enumerators and team 

leaders are always blinded on the treatment status of villages and respondents. 

IPA ensures data quality through two processes: survey audits and high frequency checks of 

recorded data. High frequency checks are performed on a daily basis during data collection, on 

incoming data, using Stata software. A code is written to look for data outliers, logical 

inconsistencies, and missing data. In this way issues are immediately identified and actions can be 

taken to revise, clarify, or correct the wrong answers with the enumerators and, whenever needed, 

with the help of the original respondent. Audit surveys, instead, repeat a small subset of questions 

from the original surveys; auditors locates respondents few days after the survey has been 

completed and administer a (much) shorter version of it, probing whenever the answer they receive 

differ from the one originally recorded by the enumerator, in order to assess whether there were 

any issues in survey administration, comprehension, or completion. Audit surveys are conducted 

with 10% of the household and CHW respondents. Whenever discrepancies arise, enumerators 

and auditors meet to understand the origin of the discrepancy and verify the correct response, in 

limited cases verifying answers directly with the household respondent. The verified answers are 

then corrected in the database.  

Stopping Rule and Withdrawal  

Risks associated with this study are expected to be minimal. The only real risk associated with the 

survey is the possibility of conjuring up painful memories in parents who have experienced the 

death of a child. Though it is highly unlikely, if a subject experiences significant, emotional distress 

he or she will be referred to a local public health or medical professional. All participants will 

always be able to interrupt their participation in the study at any point in time at no cost. The 

informed consent will stress this possibility and will contain the relevant IPA contact details that 

can be used to request withdrawal even after the survey has been completed. A copy of the form 

will be left with the participants. In the event of a problem related to the study, the researchers will 

immediately contact the IRB and send a report detailing the adverse advent. 

Outcomes  

Primary Outcomes 

To assess the impact of the scaled-up program, in relation to the first research question, the primary 

outcome of interest is under-5 mortality. We will compute mortality at the cluster level using 

information contained in the household survey. The survey records: 1) detailed birth information 
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on all children under five living in the households at the time of the survey; 2) detailed birth and 

death information on all children that died under the age of five during the study period.  

At endline, for each child, we will define the number of month of exposure to the risk of death 

during the trial period, defined as the difference between the birth date of the child, or the start 

date of the trial if the child was born before that date, and the date that the child turned five years 

if that occurred during the trial period, or the date of the endline household survey if the child was 

less than five years old at that time, or the date of the death of the child. Under-five mortality will 

then be calculated as number of under-five deaths over the trial period per 1,000 child-years of 

exposure to the risk of dying under the age of five. We will also compute infant mortality as 

number of deaths during the trial period arising within the first year of life per 1,000 infant-years 

of exposure, with infant-years of exposure calculated in a similar way as the child-years of 

exposure described above. Finally, we will compute neonatal mortality as the number of deaths 

during the trial period within the first month of life per 1,000 births. We will also collect data on 

miscarriages and stillbirths (in-utero deaths) during the trial period. All mortality measures will be 

defined at the village level. 17 

To study how other health actors react to the CHP program, in relation to the second research 

question, we will look at both the extensive and the intensive margins. We will start by studying 

the impact on the extensive margin. Here, we will focus on the number of drug shops and the 

number of active CHWs operating in the study villages at endline. These outcomes will be defined 

at the village level. We will identify as active CHW any CHW that carried out any CHW-related 

activity over the six months preceding the survey. Next, we will look at the intensive margin. Here, 

we will focus on the quality of the drugs sold in the drug shops, as well as the level of interaction 

and type of activities carried out by the CHWs operating in the study villages. In this case the 

outcomes will be defined at drug sample and CHW level, respectively.  

Secondary outcomes 

By relying on the different survey tools mentioned above, we will collect a range of additional 

outcomes that will allow us to dig deeper into the mechanisms behind the main result.  

 
17 International organizations such as UN and WHO typically express mortality in terms of deaths per 1,000 live-
births. Such organizations use data collected over long periods of time and rely on a life-table approach to compute 
mortality as a probability. Given that our evaluation lasts only for four years, the most appropriate approach in our 
case is to compute mortality as a ratio, following the steps described above, and to express it in terms of years of 
exposure. For completeness and in other to facilitate comparisons with other estimates, we will in any case also report 
results obtained using a life-table approach. Finally, and for completeness, we will report child mortality measures 
simply expressed in terms of number of child deaths in the village during the study period. In order to make the 
procedure clearer, the attached do file includes the codes that will be used to compute the different child mortality 
measures. 
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Concerning the first research question, the secondary outcomes will serve to investigate the 

following secondary hypotheses: 

1.1) The program increased the chances that a household interacts with and benefits from 

services provided by the CHPs; 

1.2) The program increased the overall amount and quality of health services received by 

households;  

1.3) On top of the impact on child mortality, the program improved additional health outcomes, 

related to family planning, pregnancy, newborn and child health; 

1.4) The program improved the basic health knowledge of the households; 

1.5) The program improved the health behavior (both preventive and curative) of the 

households; 

Concerning the second research question, the secondary outcomes will serve to investigate the 

following secondary hypotheses: 

2.1) The program increased the (average) satisfaction, motivation, and confidence of the CHWs 

operating in the village; 

2.2) The program lowered the overall turnover of the CHWs in the village, increased the number 

of CHWs that work for multiple health organizations, and reduced the total amount of time 

CHWs dedicate specifically to the government VHT program in the village; 

2.3) The program increased the (average) health knowledge of the CHWs operating in the 

village;  

2.4) The program increased the amount of (self-reported) activities of the CHWs operating in 

the village;  

2.5) The program impacted the supply of drugs in the community, by reducing the number of 

drug stores operating in the local markets, raising the quality of their service, and lowering 

the price of the drugs; 

Appendix C reports the complete list of variables that we will investigate in our analysis, arranged 

by category.  

 

3. Analysis 

Empirical Model 

Our primary specification is straightforward and will entail the regression of the outcome variables 

on a dummy for the treatment status of the village, 

𝑌௜,௩,௕ = 𝛽𝑇௩,௕ + 𝜏௕ + 𝜀௜,௩,௕             (1) 



 

21 
 

where  𝑌 is the outcome for individual 𝑖 (depending on the outcome, it might be a child, a woman, 

or a community health worker), living in village 𝑣, in the catchment area of branch 𝑏. In some 

cases the outcomes will be defined at the village level (e.g. child mortality18 or drugs quality). 

Given that we considered the NGOs’ branches as blocking variable when performing the initial 

randomization, all specifications will include branch fixed effects 𝜏௕. Standard errors will be 

clustered at the village level. The coefficient of interest 𝛽 will capture the impact of the program 

on outcome  𝑌. 

We will also run two augmented versions of our main regressions, where we will include a control 

for the baseline value of the outcome variable in order to increase the precision of the estimates.  

Correction for Multiple Hypothesis Testing  

Given the number of outcomes in our study, multiple testing is a concern. We will therefore follow 

Kling, Liebman and Katz (2007) and calculate standardized effects for each family of outcomes 

(see Appendix C for the detailed list of variables). We will also report both robust standard errors 

as well as the p-values of tests of the null that treatment has no effect computed using 

randomization inference. 19 The do file attached to this submission includes the specific commands 

that will be used to run the analysis. 

Sample 

Households 

The main analysis will include the full sample of households that we have identified at baseline 

and that we have been able to track till endline, plus the replacement households. As described 

above, at endline we will track back and survey baseline households even if they moved outside 

the study village (as long as we will be able to track them) and these households will always be 

included in our analysis. Whenever we will not be able to track back a baseline respondent, in 

order to preserve power, we will replace the household, following the procedure described above.  

We will show the robustness of all our results by excluding the replacement households from the 

analysis as well as by including baseline controls. 

CHW and Drugs stores 

For CHWs and drug stores we will have two repeated cross-sections covering all active health 

workers and stores, which will be included in the analysis. Outcomes in this case will be mostly 

defined at the village level (see details in Appendix C).  

 
18 See previous section as well as attached do file for details on how mortality rates will be computed. 
19 We will construct these p-values using 1,000 randomly selected permutations of the randomization allocation. The 
p-value is then constructed based on the proportion of test statistic values (squared of the estimated coefficients) that 
are greater than the actual test statistic value. 
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Data Checks 

Balance checks 

Following standard practice, in our analysis we will report balance checks performed on the 

variables collected at baseline. As we already have baseline data, Appendix D reports 10 tables 

with the full set of checks performed on the baseline variables. The tables show 150 different 

comparisons between treatment and control group. Out of these we observe 12 variables (8%) in 

which the difference is significant at 10% level (p-value<0.1), 8 variables (5.3%) in which it is 

significant at 5% level (p-value<0.05), and 3 variables (2%) in which it is significant at 1% level 

(p-value<0.01). Overall, the tables clearly show no systematic difference between the treatment 

and the control groups at the onset of the study. These checks allow us to credibly attribute to the 

program any difference that we will observe between the groups at endline. 

Attrition 

We will check that any attrition caused by households that moved to a different district (or that we 

are not able to track in any way) is non-systematic. In practice, we will run the empirical model 

mentioned above, using baseline data and replacing the dependent variable 𝑌 with an indicator for 

whether the households could be tracked till endline or not. Non-systematic attrition would imply 

the coefficient 𝛽 to be not statistically distinguishable from zero. 

On top of comparing the level of attrition across study arms, we will also assess whether the 

composition of the households lost at follow-up varied across the two study arms. We will start by 

simply checking the characteristics of the households that we lost at follow-up as and compare 

them to those that we could track back20. We will then interact these characteristics with the 

treatment indicators, to assess whether certain specific types of households were more or less likely 

to drop out from one study group.  

Because of all the precautions taken during survey work, we do not expect to observe differential 

attrition. However, in case the analysis will suggest otherwise, we will present bounds of treatment 

effects, using the approach of Lee (2009). 

Missing values and Outliers 

As described above, in the data collection section, we plan to identify unusual missing values and 

outliers straight away during data collection, through the high frequency checks that we will 

perform on a daily basis on incoming data. This will give us the opportunity to double check and 

revise any missing entry or outlier due to errors that might have taken place during data collection. 

We will therefore consider the final dataset to contain only “true” missing values and unusual 

 
20 We will consider baseline household wealth, household composition, presence of a pregnant woman, and basic 
health indicators.  
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values. We therefore do not plan to introduce any correction in our main results. As a robustness 

check, we will in any case generate our main results by geographic zone, to check that our results 

are not driven by any one specific zone. 

Discussion and Heterogeneous effects 

There are several reasons why a scaled-up program may have differential impact from the pilot 

program. In the setting we are considering, we believe the most important reasons relate to market 

equilibrium effects, context dependence, site-selection bias, and piloting bias. Below we briefly 

describe why we think these challenges may be important and how we intend to study them. 

 Market equilibrium effects. The introduction of the CHP program is likely to impact the 

motivation and behavior of other health agents operating in the same health market. These 

reactions might enhance or hamper the effectiveness of the new program, with ambiguous 

consequences on the overall quantity and quality of healthcare provided to the 

communities. As discussed above, assessing these potential market equilibrium effects is a 

core focus of our second research question. Specifically, we will zoom in on the two main 

health actors whose primary catchment area overlaps with the CHPs: Community Health 

Workers (as part of either governmental or other non-governmental programs) and drug 

stores operating in the trial villages. At baseline we collected comprehensive data on these 

actors by surveying all active CHWs as well as by collecting data from all drug stores 

operating in (or nearby) the trial villages. In this way we will be able to measure how their 

behavior changes, both at the intensive and extensive margin, as the new community health 

program is introduced.  

 

 Site-selection bias. By studying market equilibrium effects we will also indirectly deal with 

site-selection biases. In principle, market equilibrium effects could have been present also 

in the first pilot study. However, that trial was run mostly in villages where other 

community health workers were (at least de facto) not active; implying that whether they 

changed their behavior or not likely played a minor role for the estimated effects (which 

raises site-selection concerns). In this study, instead, the baseline level of activity of the 

other health actors appear significantly larger, and through our design we will be able to 

quantify any market equilibrium effects. 21 In sum, if we find differential effects, we will 

be able to determine whether market equilibrium effects/ site-selection concerns can 

explain these differences. 

 

 
21 According to our baseline data (Table D.2), about 18% of the households were visited by a health care provider in 
the 30 days preceding the survey. This share was just about 4% in the pilot study. 
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 Context dependence and piloting bias. As also discussed above, an important difference 

between the pilot study and the current one is that the CHP program has been massively 

scaled-up. Studying the program at scale allows us to speak to the important challenges of 

both context dependence and piloting bias. Specifically, the program is now implemented 

in a larger and more heterogeneous population and we can, through heterogeneity analysis, 

explore whether there are differential effects depending on the setting. The overall health 

context has also significantly improved compared to the first study, with child mortality 

dropping from 77.4 deaths per 1000 live-births in 2010 to 46.6 deaths per 1000 live-births 

in 2018 (World Bank, 2019). The new RCT is implemented at a scale that is essentially 

twice as large in terms of sample size compared to the pilot study, which enables us to 

detect smaller effect size when it comes to child mortality, for example. Here too we plan 

to study heterogeneity, in this case by initial health conditions in the village. On top of this, 

we plan to test whether across the two trials we observe changes in the mediating factors - 

i.e. in the various tasks performed by the CHPs (the inputs in the health production 

function) - and/or we observe changes in the impact these factors have on the core health 

outcomes. While such a decomposing will not provide an exact answer, if we observe lower 

inputs (i.e. less effort or activity by the CHPs), this would be consistent with the idea that 

the program, when running at scale, cannot sustain the level of engagement we observed 

in the pilot program (piloting bias concern). If, on the other hand, we observe changes in 

the impact of inputs on child mortality, one explanation would be that for the same level 

of engagement, less is achieved in terms of mortality reduction (context dependence). 

 

 Other channels. Two other potential channels relevant for interpreting our results are 

different time frame and political reactions. On the former, the pilot program was ran for a 

period of three years while this program is evaluated after more than four years. For some 

key outcomes, such as child mortality, we will be able to study if this matters, since we 

will be able to construct mortality measures over the entire trial period. Regarding the latter 

constraint, we do not expect this dimension to play a major role, as there has been no major 

changes in the political environment over the past years. 

Building up on the above points, we plan to run a set of heterogeneity checks, to gain additional 

insights on the impact of the program. In particular, we plan to examine heterogeneous effects of 

the treatment with respect to: 

1) village health conditions: baseline child mortality rate and baseline average health 

conditions. 
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2) village characteristics: BRAC vs Living Goods area; baseline average health knowledge 

of the CHWs operating in the village; baseline average wealth in the village; baseline size 

of the village and density of CHWs; baseline distance from main road and nearest hospital. 

3) household characteristics: baseline wealth22; baseline distance from the CHW and CHP 

houses. 

Any potential additional heterogeneity check that we might include in the final paper will be 

explicitly described as exploratory and “not pre-specified”. 

  

 
22 Wealth will be constructed using principal component analysis and combining all the asset-ownership and 
household-related questions included in the survey.  
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5. Appendices 

Appendix A – Power Computation 

The sample size was designed to detect a reduction in under-5 mortality, expressed as number of 

under-5 deaths per 1,000 child-years of exposure to the risk of death under the age of 5. We used 

data from the control group in the proof-of-concept study conducted by the research team in the 

same setting (Björkman Nyqvist et al, 2019) to estimate the parameters needed for the computation 

(Table A.1). 

The outcomes are expressed as rates. The number of clusters required per arm (𝑐) is 

𝑐 = ൫𝑡ఈ/ଶ + 𝑡ఉ൯
ଶ

൮

(𝜆஼ + 𝜆்)
𝑦 + 𝑘ଶ(𝜆஼

ଶ + 𝜆்
ଶ )

(𝜆஼ − 𝜆்)ଶ
൲  

 

where 𝑘 is the common value of the between-cluster coefficient of variation, 𝜆஼ and 𝜆் are the 

mortality rates in the control and treatment group, respectively, and 𝑦 is the number of observed 

child-years per cluster. 

The between-cluster coefficient of variation 𝑘 can be estimated as 

𝑘෠ =
𝜎ො

𝑟
 

where 𝑟 is the overall mortality rate computed from all clusters and  

𝜎ොଶ = 𝑠ଶ −
𝑟

𝑦തு
 

with 𝑠ଶ being the empirical variance of the observed rates and 𝑦തு being the harmonic mean of the 

𝑦௝. Using the data from Björkman Nyqvist et al (2019) we estimate 𝑘෠ to range between 0.30 (for 

neonatal mortality) and 0.43 (for under-5 mortality). Although we expected the new study design 

to make the clusters more similar, we considered a conservative  𝑘෠=0.43 in our power computation.  

Table A.2 reports the details of the computation. Using the inputs from Björkman Nyqvist et al, 

(2019), transforming them to fit the new 48-months trial period, and assuming 16% attrition, a 

sample size of 25 households per cluster at baseline and 250 clusters per arm (500 in total) will 

have 80% power to detect a 20% reduction in under-5 mortality at the 0.05 significant level. It also 

has 80% power to detect a 21% reduction in infant mortality at the 0.05 significant level, and 80% 

power to detect a 25% reduction in neonatal mortality at the 0.05 significant level. 
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Table A.1 Inputs for power computation 

 
Note: Data from the control areas in Björkman Nyqvist et al (2019).  

The reference period is about 36 months (2011-2013).   

Table A.2 Computation details 

 

 

 

  

Neonatal Deaths: 106
Infant (Under-1) Deaths: 160
Under-5 Deaths: 206
Live Births: 2978
Years of Exposure to risk of death Under-1: 3015
Years of Exposure to risk of death Under-5: 10731
# of months-HHs: 105421

U5 U1 Neonatal
alpha 0.05 0.05 0.05
beta (power) 0.8 0.8 0.8
t_a/2 1.96 1.96 1.96
t_b 0.842 0.842 0.842

Mortality C 0.019 0.053 0.036
Reduction mortality 20% 21% 25%
Mortality T 0.015 0.042 0.027

Study-Months 48 48 48
k 0.43 0.43 0.43
# of HHs at Baseline 25 25 25
     Attrition 0.16 0.16 0.16
     # of HHs at Endline 21 21 21
Total Years of Exposure / cluster 102.6 28.8 28.5

Clusters/arm 250 250 250
Total clusters 500 500 500
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Appendix B – Drugs testing 

This appendix provides the details of the procedure adopted for testing drug quality at baseline. 

The same procedure will be followed at endline.  

As explained in the main text, the medicines were collected using a covert shopper methodology. 

Field officers were trained to act as typical locals in order to get unbiased service from drug shop 

providers. They entered each village on foot and asked a few village members (at least three) all 

places where they could purchase medicine within the village. The field officer then visited all 

locations mentioned by the village members. Once they entered the shop, they explained that they 

had a 3-year-old child with malaria and a 4-year-old child with pneumonia symptoms and asked 

for the appropriate treatment. Once outside the store and away from view from the drug shop 

owner, the field officer placed the drugs in an envelope with an ID number on it to allow 

identifying the sample. The field officer also completed a short survey that recorded: GPS location, 

name of drug shop and directions to reach it, drug name, cost, dosage, packaging, and any 

additional notes about the purchase. Drugs were subsequently sent to Kampala.  

In Kampala the drugs were coded as antimalarials, antibiotics for pneumonia, or other types of 

drugs. All drugs were additionally coded as appropriate or inappropriate drugs for the condition, 

based on the lists of medically-appropriate antimalarials and antibiotics provided by the National 

Drug Register of Uganda (updated September 2015), Essential Medicines and Health Supplies List 

for Uganda (latest version: 2012), the Uganda National Clinical Guidelines for Management of 

Common Conditions (latest version: 2012), as well as input from child survival specialists and 

pediatricians. Only drugs on these lists were tested for drug veracity. Painkillers such as 

paracetamol were not included in the list and, thus, were not tested.  

Drugs were quality tested using Raman spectroscopy with a TruScan handheld scanner (software 

version 1.3; manufactured by Ahura Scientific Inc.) An important advantage of Raman 

spectroscopy compared to laboratory methods is speed. Another important advantage is that 

compared to laboratory testing, which requires a fairly large set of pills to test, and thus would 

require multiple purchases or purchase of more than one dose of tablets, the TruScan method 

provides a quality indicator per tested tablet. Methods comparing Raman spectroscopy to 

traditional laboratory methods have found a high degree of consistency across methods, and the 

Raman method is therefore viewed as suitable when conducting field studies23 (Bate et al. 200924).  

 
23 Nine out of the ten largest pharmaceutical companies worldwide rely on Raman spectroscopy technology to 
authenticate inputs. Moreover, a growing number of national drug enforcement agencies, for example the National 
Agency for food and Drug Administration and Control in Nigeria (NAFDAC), use the TruScan Raman Spectrometer 
to test for counterfeit and substandard medicines. 
24 Bate, R., R. Tren, K. Hess, L. Mooney, and K. Porter, 2009, Pilot Study Comparing Technologies to test for 
Substandard Drugs in Field Settings, African Journal of Pharmacy and Pharmacology, 3(4):165-170. 
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A.  Building a Reference Library  

For each drug sample to be tested, a pharmaceutical industry expert purchased authentic drug 

samples from the official importer/ manufacturer licensed by the Ugandan National Drug 

Authority (NDA).  

Chemical signatures were developed for all authentic drug samples25. The signatures were saved 

in a Reference Library. Ten trial tests were done on each authentic drug, and all had to Pass to 

confirm its robustness.  

B. Testing Drug Samples 

As tablets and capsules were always sold in batches, three different units from each purchased 

sample were tested for authenticity. In practice, to perform the test the individual drug sample is 

placed in the holding vessel of the TruScan machine and analyzed against its corresponding 

authentic sample chemical signature via spectrometry. The TruScan scanner illuminates the 

sample (pill) with a laser beam and measures the reflecting Raman spectra. The Raman spectra 

provides a fingerprint by which the molecule composition of the sample can be identified. The 

fingerprint is then tested against the authentic reference sample and if they are sufficiently similar, 

as given by a probabilistic algorithm, the sample passes the test and is considered authentic. The 

machine then gives the sample a Pass or Fail report and the corresponding P-value. 

The manufacturing details, dosage, expiration date, brand name, ingredient names and potency 

were also recorded alongside the test results. 

D. Baseline results 

In total, at baseline we collected 1,435 drug samples from 585 drug shops across our study sample. 

We coded the drugs into the following categories according to active ingredients: antibiotics, ACT 

antimalarial medicine, non-ACT antimalarial medicine, asthma medicine, allergy medicine, 

painkillers, and vitamins26. Table B.1 details the total number of each type of drug collected.  

 

 
25 There was just one exception, Erythromycin, whose florescence does not permit signature building and therefore 
had to be excluded from the sample. 
26 Here is the list of drug categories by active ingredients:   
Antibiotics: Amoxicillin Trihydrate, Ampicillin + Cloxacillin, Ampicillin Trihydrate, Azythromycin, Cephalexin, 
Chloramphenicol, Ciprofloxacin, Cloxacillin, Doxycycline, Erythromycin Stearate, Metronidazole, Nitrofurantoin, 
Phenoxymethylpenicillin, Phenoxymethylpenicillin potassium, Sulfamethoxazole + Trimethoprim, Tetracycline. 
ACT antimalarial dugs:  Artemether + Lumefantrine, Artesunate Amodiaquine. 
Non-ACT antimalarial drugs: Chloroquine Phosphate, Quinine, Septrine, Artesunate. 
Drugs for asthma: Aminophylline, Prednisolone, Salbutamol Sulphate. 
Allergy drugs: Cetirizine Hydrochloride, Chlorphenamine, Chlorpheniramine Maleate, Dexamethasone. 
Painkillers: Acetaminophen- Chlorpheniramine Maleate, Aspirin, Diclofenac, Ibuprofen, Paracetemol, Piroxicam. 
Vitamins: Ascorbic Acid, Calcium Folinate, Calcium lactate, Folic acid, Magnesium, Multivitamin, Pyridoxine 
hydrochloride (B6), Vitamin A, Vitamin B.  
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Table B.1. Types of drugs supplied at drug shops, per illness described 

 

Of the 585 drug outlets where any treatment was purchased or received, 89.2% of vendors provided 

the covert shopper with at least one ACT antimalarial drug, the recommended treatment for 

malaria. In regards to pneumonia, only 39.8% of visited shops provided the covert shopper with 

amoxicillin, the recommended treatment for pneumonia (Kabra, Lodha et al. 2010), whereas 

36.1% of visited shops provided our shopper with other kinds of antibiotics.  

We aimed to test all collected drugs that were categorized as antibiotics (n = 530) and ACT 

antimalarial medicines (n = 530), as these are the drugs that CHP will sell in the treatment village. 

We were unable to test 106 samples for the following reasons: a) the TruScan could not create a 

chemical signature for the sample due to high fluorescence (n = 64); b) we could not locate a brand 

sample from the manufacturer to build the chemical signature reference (n = 18); c) there were 

fewer than 3 pills in the sample (n = 8); or d) other problems with testing (n = 16). In total, we 

excluded 15 ACT antimalarial samples from our analysis of malaria drugs and 91 antibiotic 

samples from our analysis of pneumonia drugs.  

In total, we therefore tested 954 drug samples (both capsules and tablets) for quality. A drug sample 

was considered substandard if at least 2 of the 3 samples failed to sufficiently match the chemical 

signature of the reference sample from the manufacturer.  

Overall, 8.7% of the tested drugs did not pass the TruScan test and are therefore to be considered 

substandard quality drugs. Table B.2 presents the results of the testing for drug veracity. Looking 

specifically at the drugs that will be introduced to the local market through the CHP in each village, 

we found 11.1% of ACT antimalarial drugs were substandard and 7.1% of amoxicillin samples 

were substandard. 

 

 

 

Malaria Pneumonia
(n = 563) (n = 872)

Antibiotics 2.70% 59.10%
ACT antimalarial drugs 92.70% 0.90%
Non-ACT antimalarial drugs 1.10% 0.60%
Drugs for asthma 0.00% 20.20%
Allergy drugs 0.90% 10.20%
Painkillers 0.50% 3.30%
Vitamins 0.40% 1.30%
Other/Unknown 1.80% 4.50%
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Table B.2. Percent of substandard drugs from collected samples 

 

Appendix D shows that the sample was balanced across treatment and control groups as was the 

share of substandard drugs identified (Table D.8).  

 

  

Overall
ACT 

antimalarials
Antibiotics Amoxicillin

(n=954) (n = 515) (n = 439) (n = 240)

Percent of substandard drugs 8.70% 11.10% 5.90% 7.10%
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Appendix C –Variables of Interest  

As described in the main text, in this project we will collect a rich set of variables that will allow 

us to investigate a range of secondary hypotheses. We report them here, as they will be referenced 

in the table below. 

In relation to the first research question, we will investigate the following secondary hypotheses: 

1.1) The program increased the chances that a household interacts with and benefits from 

services provided by the CHPs; 

1.2) The program increased the overall amount and quality of health services received by 

households;  

1.3) On top of the impact on child mortality, the program improved additional health outcomes, 

related to family planning, pregnancy, newborn and child health; 

1.4) The program improved the basic health knowledge of the households; 

1.5) The program improved the health behavior (both preventive and curative) of the 

households; 

In relation to the second research question, we will investigate the following secondary 

hypotheses: 

2.1) The program increased the (average) satisfaction, motivation, and confidence of the CHWs 

operating in the village; 

2.2) The program lowered the overall turnover of CHWs in the village, increased the number 

of CHWs that work for multiple health organizations, and reduced the total amount of time 

CHWs dedicate specifically to the government VHT program in the village; 

2.3) The program increased the (average) health knowledge of the CHWs operating in the 

village;  

2.4) The program increased the amount of (self-reported) activities of the CHWs operating in 

the village;  

2.5) The program impacted the supply of drugs in the community, by reducing the number of 

drug stores operating in the local markets, raising the quality of their service, and lowering 

the price of the drugs; 

Below we report the full list of the variables we plan to investigate in our analysis, arranged by 

category. The first column reports a short description of the variable as well as the specific 

questions from the endline survey that we plan to use to generate it. The questions should be 

considered only indicative, as we are going to revise and edit the survey during piloting phase. The 

second column of the table reports the source used to generate the variable, while the third and last 

column indicates to which one of the secondary hypotheses listed above it refers. 
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Variable Description Source  Hypothesis 

1. Households interactions with CHWs 

a. Household interactions with CHWs in general and CHPs in particular  
- HH visited by any CHWs/CHPs over the previous 30 days 

- HH received any health service from the CHWs/CHPs (health products 

/ education / diagnosis / referral / maternal care / follow-up visit) 
- HH knows how to contact the CHWs/CHPs in the village 

HH survey  1.1 

2. Health services 

a. Household received follow-up health visits by any health staff…  
- …following health-related problems with children under-5 (malaria, 

diarrhea, pneumonia) to specifically find out about child’s recovery 

- …during pregnancy to monitor pregnancy 
- …after delivery to check the mother and child health 

o If so, was the visit performed during the first week of life? 

HH survey 1.2 

b. Household received referrals to a health facility due to health-related 
problems with children under-5, or pregnancy 

- …distinguishing between source of the referral (CHP, VHT, other 

CHW…) 

HH survey 1.2 

c. Pregnant woman received counselling and health recommendations… 

- …on where to deliver 

- …on medicines to take (Folic Acid, Iron and/or Vitamins / Malaria 
Prophylaxis / Deworming medicine) 

- …on newborn feeding practices 

HH survey 1.2 

3. Health Outcomes 

a. Anthropometric measures for children under-5 
- Height-for-age (expressed in z-scores) 

- Weight-for-height (expressed in z-scores) 
- MUAC-for-age (expressed in z-scores) 

Anthropometric 

survey  
1.3 

b. Malaria, diarrhea and pneumonia prevalence among children under-5 

- Child fell sick with malaria in the previous 3 months 
- Child fell sick with diarrhea in the previous 3 months 

- Child fell sick with pneumonia in the previous 3 months 

HH survey  1.3 

c. Share of miscarriages and stillbirths during the study period HH survey  1.3 
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d. Unmet need for family planning and unwanted pregnancies HH survey  1.3 

4. Health Knowledge 

a. Respondent knowledge concerning causes and treatment of malaria, 

diarrhea, and pneumonia  
- Respondent believes mosquito bites are the only cause of malaria 

- Respondent believes one can make environmental changes to prevent 

malaria 

- Respondent knows Zinc can be used to treat diarrhea 

- Respondent knows diarrhea can be transmitted by drinking un 
boiled/untreated water?  

HH survey 1.4 

b. Respondent knowledge concerning nutrition and breastfeeding practices 

- Respondent knows about vitamins & added nutrients 

- Respondent knows colostrum is healthy  

- Share of correct answers on a short case study presented to the 

respondent, which compares health evolution of two children treated 
differently in terms of nutrition and breastfeeding. 

HH survey 1.4 

c. Respondent knowledge concerning family planning 

- Respondent knows about family planning methods (share) 
HH survey 1.4 

5. Household Health Behavior 

a. Household standard prevention and treatment practices for diarrhea, 

malaria, and pneumonia 

- Respondent washes hands with soap most of the time 

- HH treats malaria with ACT drugs 

- HH treats pneumonia with antibiotic 
- HH treats diarrhea with ORS and Zinc 

HH survey 1.5 

b. Household food consumption habits  

- Child has varied diet (based on number of different food categories 

consumed the previous date, obtained from a detailed food 

consumption section) 

HH survey 1.5 

c. Ante-natal and post-natal care practices, including breast-feeding 

practices 
- Women sought ANC at least 4 times 

- Woman fed newborn within 1hr of birth 
- Woman fed baby non-breastmilk fluids after 6 months 

HH survey 1.5 
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- Woman during pregnancy took Folic Acid / Iron and/or Vitamins / 
Malaria Prophylaxis / Deworming medicine 

- Woman took Vitamin A and/or folic acid in first two months after 

delivery 
- Woman gave birth outside a health facility 

- Woman devised a birth plan 

6. Community Health Workers knowledge and activity 

a. Level of satisfaction and confidence of health workers  

- First principal component from on a set of questions related to 

satisfaction (e.g. “I am satisfied with the community thanks and 
recognition I receive for my work”) 

- Self-reported level of confidence that the CHW provides correct advise 

and/or treatment services for the community 

- Revenues as health worker 

CHW survey 2.1 

b. Level of CHW turnover (village level variable) 

- Measure constructed using information provided by CHWs on when 
they joined the organization and whether / how often the 

organization changed workers 
c. CHW activities across different organizations 

- CHW works (at least part time) for the VHT government program 

o Time spent working as VHT member, in a regular week 
- CHW works for more than one health organization 

o Total time spend working as CHW across all health 
organizations, in a regular week 

CHW survey 2.2 

d. Knowledge of health workers concerning malaria, diarrhea, and nutrition 

- CHW believes mosquito bites are the only cause of malaria 

- CHW believes one can make environmental changes to prevent 
malaria 

- CHW believes combination ORS & Zinc can treat diarrhea 
- CHW knows correct signs/symptoms of Pneumonia and Malaria 

- Share of correct answers on a short case study presented to the 

respondent, which compares health evolution of two children treated 
differently in terms of nutrition and breastfeeding. 

- CHW knows which food contains more protein value than others 
- CHW knows danger signs during pregnancy 

CHW survey 2.3 

e. Level of self-reported activity of the health workers  

- Days worked as CHW if last 30 days 
CHW survey 2.4 
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- Number of Activities in last 30 days (Pregnant women visited; 
Newborn babies visited; Children < 5 years visited; Family planning 

visits; People tested for malaria; People treated for malaria; Patients 

referred to health center) 
- Number of Health forums / health education campaigns held 

7. Drugs availability 

a. Number of drug stores that opened (closed down) during the study 

period (village level variable) 

Drug quality 

survey 
2.5 

b. Drug store provided the appropriate medicine to treat the disease 

(malaria and pneumonia) 

Drug quality 

survey 
2.5 

c. Price of the drugs sold by the store 
Drug quality 

survey 
2.5 
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Appendix D – Balance Checks  

This appendix reports 10 tables containing the full set of balance checks performed on the variables 

collected at baseline. 
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