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Abstract

Sub-Saharan Africa (SSA) faces significant challenges in infant and maternal health.

The demand for simple treatments and preventive care is surprisingly low. Biases

stemming from traditional beliefs are a possible explanation. We run a study in ru-

ral Guinea-Bissau, in which we first describe traditional beliefs and health behaviors,

namely by using novel behavioral games. We then ran a large-scale RCT in which

the main intervention was a health information campaign based on science but ref-

erencing traditional beliefs and integrating Traditional Health Practitioners (THPs).

We find widespread traditional beliefs in the supernatural and in witchcraft causing

health problems. These beliefs are correlated with seeking informal healthcare. The
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main intervention we study increases knowledge about health, primarily for those in-

dividuals holding stronger traditional beliefs. We find a negative treatment effect on

observed malnutrition. We conclude that acknowledging traditional beliefs and inte-

grating THPs can improve the impact of information for health in SSA.

JEL codes: O12, D83, D91, I15.

Keywords: Demand for Healthcare, Traditional beliefs, Traditional Health Practitioners, behav-

ioral games, RCT, Field Experiment, Guinea-Bissau, Africa.

1 Introduction

Sub-Saharan Africa faces the highest rates of maternal and child mortality worldwide.

Despite a recent substantial global decline in maternal mortality, in 2023 this region still

accounted for around 70% of these deaths in the world.1 Most of this mortality is avoidable,

as it relates to the surprisingly low level of adoption of simple treatments and preventive

healthcare (Banerjee and Duflo, 2012), as in many cases the benefits of adoption outweigh

the costs by orders of magnitude (Bleakley, 2010). Dupas and Miguel (2017) underline the

numerous studies that have found very steeply decreasing demand for a variety of health

products across different contexts. While income and credit constraints likely play an

important role in explaining this limited demand, two other prominent mechanisms have

been proposed (Banerjee and Duflo, 2012; Kremer et al., 2019). The first is that individuals

may be time-inconsistent, and disproportionately discount the future benefits of investing

in preventive health measures. The second is that individuals may have incorrect beliefs

about health.

Biased beliefs may arise because of a lack of information. Yet, if the cause is simply in-

correct beliefs, then public health campaigns which provide information should be sufficient

to correct beliefs, and subsequently, behaviors. However, the evidence on the effectiveness

of information campaigns is mixed, as Dupas and Miguel (2017) discuss in detail. Instead,

the evidence suggests that there may be an important role played by what Kremer et al.

(2019) refer to as incorrect mental models - individuals interpreting “what they see through

the wrong causal model or theory.” It is important to note that traditional beliefs, such as

those on witchcraft as the ability of certain people to intentionally cause harm via super-

natural means, are particularly prominent in Sub-Saharan African countries (Mbiti, 2015;

1World Development Indicators, latest available years, 2024. WHO, factsheet, 2025.
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Gershman, 2022).2 Recent studies in this region have found simple correlations between

traditional beliefs and reported health behaviors (Ashraf et al., 2017; Lowes and Montero,

2019).3 Still, the key remaining question is on how to deal with these traditional beliefs

from the policy standpoint.

In this paper we study traditional beliefs and health behaviors in Guinea-Bissau, a West

African country with high prevalence of traditional beliefs and some of the most challenging

indicators of infant and maternal health. We begin by documenting traditional beliefs and

its correlation with health behaviors. We are particularly careful about measurement of

related attitudes as we employ a set of novel behavioral games. Importantly, we test the

impact of an information campaign that provides scientific information on a broad range

of infant and maternal health issues, while incorporating references to traditional beliefs

and with the participation of Traditional Health Practitioners (THPs).4 Hence, our main

contribution is to link the study of (incorrect) traditional beliefs to the identification of

feasible (correcting) policies and, in that way, help solving the puzzle presented by the low

demand for simple treatments and preventive healthcare in Sub-Saharan Africa.

We highlight a few design feature in our study, which encompasses 180 villages in two

(out of seven) regions of Guinea-Bissau. First, we collect a careful set of survey measures

in two points in time of supernatural and health beliefs, perceptions about formal and in-

formal health, past and intended health behaviors. Second, we designed and implemented

a set of novel behavioral games, namely measuring belief updating, the demand for health-

care information by formal and informal providers, trust on formal and informal healthcare

providers, the belief in magical powers by THPs. Third, our randomized controlled trial

or field experiment encompassed three equally-sized comparison groups of villages: one

where, as mentioned, health campaigning made reference to traditional beliefs and inte-

grated THPs, which we name the beliefs treatment; one where the same informational

contents were offered without any reference to traditional beliefs and by formal health

2Gershman (2022) presents a dataset covering more than 140,000 individuals from 95 countries and
territories in the five continents. Over 40% of all survey respondents claimed to believe in witchcraft.

3Research on health and anthropology in Sub-Saharan Africa has also focused on incorrect beliefs as a
key impediment to investments in preventive health and optimal health behaviors. Through a mixture of
qualitative and quantitative methods, this research has identified traditional beliefs as an important barrier
(Van Dyk, 2001; Maslove et al., 2009; Arts et al., 2011).

4A THP, as defined by the WHO (2001), is a person who is recognized by the community in which she
lives as competent to provide health care by using vegetables, animals and mineral substances, and certain
other methods based on social, cultural and religious background, as well as on the knowledge, attributes,
and beliefs that are prevalent in the community, regarding physical, mental and social well-being and the
cessation of disease and disability.
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providers, which we name the standard treatment; and one where no information cam-

paign was implemented, i.e., the control group. The health campaigning was sponsored

by an international NGO in collaboration with the Ministry of Public Health of Guinea-

Bissau. It involved three rounds of intervention through systematic community meetings

and video broadcasting during one year and half.

We find widespread traditional beliefs in the supernatural, e.g., 59% of the respondents

believe that people can curse others, and 65% believe that curses can kill. We also show that

large shares of respondents believe that witchcraft is to blame for specific health conditions.

Importantly, we observe that 63% of mothers have visited a THP, that 76% have given birth

in the village (not in an health center), and that 28% intend to give birth in the village in

the next pregnancy. We document strong positive correlations between traditional beliefs

and the use of informal healthcare. In the behavioral games, we begin by observing a

limited ability to rationally update beliefs. We also find higher levels of demand for and

trust on formal healthcare relative to the informal one. However, individuals holding strong

traditional beliefs tend to see the two sources of healthcare less differently. We also find a

sizable level of belief in the magical powers of THPs.

In terms of experimental results, we find that the beliefs treatment is particularly

effective at increasing knowledge about health (by 6 pp) and decreasing the belief on

traditional causes for malnutrition (by 8 pp). the beliefs intervention seems to be working

primarily through changing the way those individuals most embedded in traditional beliefs

think about health. Like the standard campaign, the beliefs campaign increased trust in

formal health providers (by 4 pp). We find non-systematic positive effects of both types

of campaigning on health behaviors and health outcomes of children in our sample. One

important example is that we find a negative treatment effect of the beliefs campaign on

observed malnutrition (by 5 pp). We conclude that health informational campaigning that

incorporates traditional beliefs and THPs can effectively improve health knowledge, beliefs,

and outcomes.

Our paper relates most prominently with the literature on traditional beliefs and

health.5 Ashraf et al. (2017) show that, in a Zambian survey of married couples of child-

bearing age, traditional beliefs are likely to slow down learning about maternal health risks.

In more recent work, Lowes and Montero (2019) analyze DHS data in Central African coun-

5Recent papers have underlined the lasting effects of historical and political events countering the adop-
tion of science-based health behaviors (Alsan and Wanamaker, 2018; Lowes and Montero, 2021; Martinez-
Bravo and Stegmann, 2022).
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tries and find a positive association between the belief that witchcraft can cause HIV and

the use of traditional medicine for various health conditions. In contemporaneous work,

Sievert (2025) finds in a sample in the Democratic Republic of the Congo that at least one

illness is blamed to supernatural causes and that these beliefs are associated with lower per-

ceived efficacy of modern medicine and lower use of modern medicine. Note that this is the

only contribution to the literature that, like us, tests through an RCT whether traditional

beliefs can shift. Sievert (2025) studies epilepsy in particular and employs an informational

video, finding that the video shifts respondents’ beliefs away from supernatural explana-

tions and toward modern medicine’s effectiveness. Differently, our paper is centered on an

broad infant and maternal health intervention that conveys scientific information through

the lens of traditional beliefs while integrating THPs.

This study also relates to the literature on informational health campaigns and on

traditional medicine and THPs. On informational health campaigns, a vast literature

looks at their causal effects (Dupas and Miguel, 2017). In a relevant RCT conducted in

Pakistan, Bennett et al. (2018) show that a health information intervention demonstrating

the role of science was effective in improving hygiene behaviors and health outcomes, but

less so for individuals who had stronger traditional health beliefs. On traditional medicine

and THPs, the literature is very limited. The early papers by Leonard (2003) as well

as by Leonard and Zivin (2003), who study rural Cameroun, underline that, as opposed

to formal health provision, traditional health often works through payments conditional

on treatment success. That is a likely factor contributing to its widespread adoption.

Other papers employing Ghanaian data have underlined the positive correlation between

income and the use of modern relative to traditional medicine, as well as the impact of

traditional medicine in reducing inequality of access to healthcare (Sato, 2012b,a). Results

for Tanzania show that the previous health outcome experienced plays a crucial role in

shifting individual preferences from/to formal to/from informal healthcare (Corno, 2014).

The structure of the paper is as follows. We begin with context. We then describe the

sampling for the study and the baseline survey. We provide the corresponding descrip-

tives and correlations. We then explain the design of the randomized health campaigns.

And provide the details of individual sampling in the endline, as well as the details of our

measurement of strong beliefs. the description of the behavioral games and correspond-

ing descriptive results follows. We then present the experimental results, with specifica-

tions/hypotheses and treatment effects. We finally conclude.
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2 Context

Guinea-Bissau is ethnically and religiously diverse, with approximately 40 different ethnic

groups, and a mixture of Christian, Muslim, and traditional (Animist) religions. Although

distinct, ethnic traditions are intertwined with religious beliefs, involving spirits which are

connected with nature as well as ancestors. In fact, the Pew Research Center (2010) re-

ports that 39% of individuals in Guinea-Bissau exhibit high levels of traditional beliefs

and practices (which is a typical level in the sample of countries in Sub-Saharan Africa

that was covered in that study). These traditions show commonalities across different

ethnic groups, and can co-exist with main religions such as Christianity and Islam. In

Guinea-Bissau traditional beliefs and health are intricately related. Traditional Health

Practitioners (THPs) are central to health provision in Guinea-Bissau, as they are easily

accessible by the population. From a recent census of THPs in the region of Bafatá in

Guinea-Bissau, Alvarez-Pereira et al. (2025) estimate 5.82 THPs per 1,000 people in that

region. Most THPs rely on religious/spiritual entities: Mouros (Muslim) and Djamba-

cos (Animist) invoke higher entities, namely through religious texts (e.g., the Quran), to

diagnose and treat patients.

At the same time, Guinea-Bissau faces severe health problems. In 2022, the mortality

of children was 34 (in the first month of life), 49 (in the first year), and 72 (in the first

five years) per 1,000 children born. These numbers corresponded to the eighth, 19th, and

16th (respectively) highest mortality rates in the world in the same year. The supply of

health services in Guinea-Bissau faces clear limitations with only 0.22 physicians and 1.05

nurses per 1,000 people, clearly below the average in Sub-Saharan Africa.6 The demand for

formal health services is also limited in Guinea-Bissau. That has been the main reason for

the expansion of CHWs in the country.7 Our project was carried out in the rural regions

of Biombo and Cacheu, which rank approximately in the middle of the eight regions of

Guinea-Bissau in terms of the Human Development index. They are shown in Figure A-1

in the Appendix.8

6Note that Guinea-Bissau faces some of the most challenging development indicators in the world, with
the 12th lowest GDP per capita in the world and 89 percent of the population under a poverty line. These
data come from the World Development indicators, 2024, latest available years.

7These are community members, seen as volunteers, and trained to offer basic health information, as
well as simple treatments and prevention actions. They also refer households to health centers, with a focus
on pregnancies and children under five years of age. In 2019, the World Bank reported that 3,862 CHWs
were active in Guinea-Bissau (WB, 2019) - these correspond to 2.34 CHWs per 1,000 people.

8https://globaldatalab.org/shdi/shdi/GNB/?interpolation=0&extrapolation=0&nearest real=0.
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3 Sampling and baseline survey

Our study was conducted in rural villages in the administrative regions of Biombo and

Cacheu, which are partitioned into eight and 19 different health areas, respectively. Our

final sample area consists of 20 health areas, noting that we exclude those which are too

inaccessible to conduct the campaigns and surveys, such as those which are located on

islands, as well as health areas that are considered peri-urban due to their proximity to the

capital city. Within the selected health areas we identified a total of 269 rural villages. After

additional exclusions,9, we identified 229 eligible villages. From this universe, we randomly

selected 180 villages for our experimental sample. In doing so, we stratified by health area

and, to mitigate potential spillovers, we imposed a minimum distance requirement of 2

kilometers between any two villages in the study.

Our baseline surveys in this project were implemented from October 2019 to March

2020. However, due to the COVID-19 pandemic, it was cut-short. As a result we have

partial baseline data, i.e., on 94 villages, from our selected sample. The main survey

targeted households. For each village in the sample, we selected 10 households at random,

chosen from a list of households that had (each) at least one woman who was either pregnant

or had a child under 5. This list originated from pre-existing village census data. The

survey respondents were the referred women. For families with more than one eligible

woman, the respondent was chosen at random between the corresponding women. This

survey included sections on demographics, general beliefs, maternal care, childhood health,

health beliefs, household decision making, as well as consumption and assets. It lasted

approximately two hours. We also conducted a THP survey and a community survey.

The THP survey was submitted to a randomly selected THP present in the village, and

included questions relating to demographics, the nature of the THP’s business, and beliefs.

The community survey was answered by the village leader, and included questions relating

to village infrastructure, prevailing beliefs, and village networks.

9From this list, 35 were excluded due to inaccessibility by vehicles, or to language differences. Finally,
we excluded four villages which were too small to conduct surveys (< 20 households), and one village which
was an outlier in terms of size (> 300 households).
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4 Baseline descriptives and correlations

We present in this section a brief overview of the baseline data and correlations between

beliefs and health behaviors, which motivate the experimental design we implemented. We

introduce the sample through a set of summary statistics shown in Table A-1. The mean

mother in the sample is 30 years old, has four children, one of whom is under five. The

majority of the sample (62%) identifies as Animist, which is not exclusive of other religions.

We next turn to summarizing overall beliefs in Figure 1. Traditional beliefs, understood

as various types of beliefs in the supernatural, are widely held. Fifty-nine percent of the

respondents believe that people can curse others, and 65% believe that curses can kill. Note

that only 18% of the respondents do not believe that curses can kill. Other related beliefs

are consistently high: 49-50% believe in supernatural protection and in supernatural cures;

54% believe in the evil eye; 62%/50% believe they witnessed a cure from god/a spirit; 53%

believe they were cured by a witchdoctor; and the same share believe that a witchdoctor

cast a spell/curse on them.

In Figure D-1 in the Appendix, we present results on health knowledge of specific

diseases/health conditions (diarrhea, malaria, pneumonia, kwashiorkor, traditional animal

disease, and maternal death during childbirth). We find some understanding of these dis-

eases/conditions, e.g., 65% of the respondents identified correct cause of diarrhea, and 93%

knows mosquitoes cause malaria. However, we still find that 33% of the respondents blame

witchcraft for the death of children with diarrhea, 48% identify a traditional cause/myth as

causing kwashiorkor, and 45% believe witchcraft cause maternal deaths during childbirth.

In Figure D-2 in the Appendix, we describe health behaviors in our sample of baseline

respondents. We observe that 63% of mothers have visited a witchdoctor and that 76%

have given birth in the village (not in an health center). Twenty-eight percent intend to

give birth in the village in the next pregnancy. Reports of taking sick children to the

witchdoctor in the last 30 days are between 10 and 18%. Intentions of taking sick children

to the witchdoctor in the future are higher, between 17 and 34%, specially if the health

problem is difficult to resolve (if that is the case shares are higher, between 39 and 48%).

We now turn to correlations between health behaviors and traditional beliefs. In Table

10.1 we show regressions employing as outcome variables whether respondents (mothers)

have visited a witchdoctor or intend to give birth in the village (not in a formal healthcare

facility). We correlate these variables with the strength of beliefs in supernatural protec-

tion. and a range of demographic characteristics of respondents. We see positive and highly
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significant effects of traditional beliefs on the referred traditional health behaviors. The

probability of visiting witchdoctors increases by 15-16 pp (significant at the 1% level); the

probability of intending to give birth in the village increases by 4-5 pp. Years of education

decrease the probability of intending to give birth in the village but have no effect on the

probability of visiting witchdoctors. Animists are more likely to behave traditionally, and

Christians are less likely. Those food insecure in the last 30 days are more likely to have

visited witchdoctors.

In the Appendix, Tables D and D, we show complementary correlations. First we dis-

play the correlations between having taken children to the witchdoctor and corresponding

future intention, and the belief that curses can kill. We find consistent positive and signifi-

cant effects of the traditional belief on the referred traditional behaviors. We also note that

animists are more likely to behave traditionally, and that those that have lost a child are

more likely to have visited witchdoctors and to intend to visit them. Second, we display

the correlation between the intention to take children to the health center and the intention

to take children to the witchdoctor. We find a negative relation, statistically significant at

the 1 or 5% levels. This is indicative of clear substitutability between formal and informal

healthcare.

5 Randomized health campaigns

We study a set of interventions aiming to increase modern health knowledge and prac-

tices through the standard approach of providing scientific information through health

professionals (e.g., discolored hair among children is a symptom of malnutrition). These

health information campaigns face clear difficulties in settings like the one we study in

Guinea-Bissau. First, people may hold strong beliefs, which means that starting from

a (mis)specified model of the world, it can be difficult or impossible to learn the truth

(Gagnon-Bartsch et al., 2023). This can be especially true given the complexity of illness

and treatment. Second, people may discount information from sources with whom they do

not identify (Bauer et al., 2023). One solution could be to deliver information alongside

linked discussions of supernatural beliefs, using practitioners who share the same belief

systems as the population.

In our study we implemented at the village level two types of interventions providing

health information focused on maternal and childhood health. These interventions were

sponsored by an international health-focused NGO (VIDA) and the Ministry of Public

9



Health of Guinea-Bissau. In the standard campaign (T1), the health information cam-

paign was purely scientific, as it made no reference to local traditional beliefs, and it was

channeled by formal healthcare providers. In the beliefs campaign (T2) the exact same

information was provided while making systematic references to traditional beliefs, and it

was channeled by both formal health providers and THPs.10

The interventions emphasized the importance of visiting the health center, preventive

health, hygiene and appropriate nutrition, as well as identifying common diseases. There

were three intensive, half-day, village visits, centered around a community meeting. Every-

one in the village was welcome to the session, but there was a special effort in mobilizing

pregnant women and mothers with children under 5. In the first visit, the contents related

to the period from pregnancy to birth. This visit took place in June 2022. The second

visit reviewed the contents of the first visit and focused on the period from birth until five

years of age. It happened in January 2023. Finally, the third visit reviewed the previous

ones and concentrated efforts on the topics of breast-feeding and child nutrition. This visit

happened in November 2023.11

Each visit included a presentation with illustrations following a strict protocol written

in creole, the watching of a video with actors portraying a healthcare need in a village,

and a debate with the audience. In the standard campaign, two nurses, one female and

the other male, guided the session. In the beliefs campaign, a female nurse and a male

THP took the lead. The female nurse had the same exact script in T1 and T2. The male

nurse in T1 and the THP in T2 talked at the same points, for the same duration and about

the same topics. Although video contents were analogous in the two intervention versions,

the videos were different: While in T1 only a formal healthcare provided appeared, in T2

the video featured in addition a THP discussing traditional beliefs. The THP used the

local, traditional narrative about diseases and practices. For example, in the first visit the

THP mentioned: 1. ”The health center has technology to check the health of pregnant

women that I do not have access to.” 2. ”The health center is a safe space with the same

(traditional) protection that you (women) have at home.” 3. ”Children’s convulsions are

frequently caused by malaria and not necessarily magic; they can be treated well at health

center.” 4. ”Newborn babies sometimes show light body hair at birth. This is healthy and

10We provide in Appendix B further details on the contents of the health campaigns.
11In the endline data in our experiment, as shown in Table B-1 in the Appendix, we find that between

40-42% of the sample attended at least one round of campaigning. The average number of rounds attended
was between 0.68-0.7.
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not something related to any behavior of the mother.”

From the 180 villages in our study, we randomly selected them to compose three com-

parison groups as follows: standard campaign or T1 (60 villages), beliefs campaign or T2

(60 villages), and control group (60 villages. We employed a blocked randomization pro-

cedure to assign each of the 180 villages to one of the three groups. Before randomization

we created blocks of three villages employing the health area, the majority ethnic group,

and whether the village is located near a health center.

6 Individual sampling in the endline

This sampling procedure within villages for endline measurements was identical to the

baseline survey procedure. Hence, the endline measurements involve the selection of the

same 10 women selected for interview at baseline, when available. In addition to these

women, we randomly selected two additional households with at least one pregnant woman

from the same original lists of households used in the baseline. One pregnant woman from

each one of these households was thus selected to be interviewed, randomizing in the event

of multiple eligible individuals per household. The fieldwork for endline data collection was

implemented in April-May 2024. Our sample is composed of 1866 individuals from whom

72 are pregnant women.

We show in Table A-2 in the Appendix the characteristics of the sample of endline

women. They are similar to the ones in the baseline, which is to be expected by design,

despite the fact that only 11% of control women were interviewed at baseline. In the control

group, the average age of the women in our sample is 30 years old. They have 3.3 children,

from whom 1.4 have less than 6 years of age. The main ethnic groups are Balanta (38%)

and Majanco (29%). Thirty percent of the control sample has no education, while only 18%

have completed nine years of schooling. In terms of religions reported, most control sample

is Animist (49%) and/or Christian (48%); 41% report no religion. Housing conditions are

generally poor: e.g., 82% of houses in the control group have dirt floors, only 29% have a

room dedicated for cooking. Seventy-two percent of control women have a cell phone.

7 Measuring strong beliefs

We construct a standardized composite index measuring core traditional beliefs, namely in

supernatural/spiritual explanations for events. The index of beliefs score is constructed as

11



the average of responses to nine items capturing beliefs and experiences related to spells,

fate, omens, protective objects, and supernatural witnessing. All items are coded so that

higher values indicate stronger beliefs in supernatural or spiritual forces. Components

included:

1. Beliefs in spells: related to the ability that certain individuals can cast harmful spells

on themselves or others, and to the idea that death can be caused by spells or spiritual

forces.

2. Belief in spiritual/fate explanations: related to supernatural causes for events, to fate

or destiny, and to omens or signs.

3. Religious/spiritual practices: related to owning religious or traditional protective

objects.

4. First-hand experiences: related to witnessing supernatural events, spiritual healings,

or having seen spirits interacting with people, and witnessed supernatural possessions.

We construct a binary indicator for individuals with strong supernatural or spiritual be-

liefs, defined as having an index of beliefs score above the median of the corresponding

distribution. This variable captures those with relatively high adherence to such belief

systems compared to the rest of the sample.

8 Behavioral games and descriptives

We conducted a total of five behavioral games, namely on measuring belief updating, the

demand for medical information from formal and informal health providers, trust (standard

game), and the belief in the magical powers of THPs. We also ran a game to explore treat-

ment mechanisms, and distinguish the identity of the information provider from his/her

invoking of traditional beliefs. In the following sub-sections, we provide a brief overview,

as well as summary statistics for the results of each of these games individually.12

8.1 Belief updating game

The belief updating game was intended to measure respondents belief updating behavior

in a simplified setting, with Bayes’ rule as a benchmark. Respondents (N = 1854) were

12The first (belief updating) and the last (treatment mechanisms) games were presented as the first and
the last. The order of the other games was randomized in between the first and the last.
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first introduced to a setting where a “bug” is biting children and making them ill. There

are 12 children: six use a special plant to try to stop the bug-bites, and six do not. A first

question measured basic understanding about how many children use the plant. Ninety-six

percent of them answered correctly (the correct answer was 6). Before a second question,

we showed information that, among those who did not use the plant, all six were bitten by

the bug. And, among those who used the plant, two were bitten. We then asked, how many

children, in total, were bitten. Eighty-two percent correctly answered eight children.13

The main updating task was presented before the third question. We first explained

that four children were selected randomly, among those who were bitten. We then asked

how many of those four did not use the plant. The correct answer, which can be ascertained

using Bayes’ rule or using ratio reasoning, is three children.14 If a respondent ignores the

new evidence, he/she keeps the original (50 percent) base rate and answers two. Someone

who treats the bite cue as a perfect diagnostic (“bitten ⇒ no plant”) over-updates and

answers four. Only 17 percent arrive at the correct answer, with a slight majority (51

percent) over-updating (believing the bite corresponds to a perfect diagnostic), and half

of that (26 percent) not updating at all. Answers of zero or one may reflect confusion.

These only happened in 7 percent of the cases. As a final note, when comparing those

with strong beliefs to those without, there is no difference in the average response (3.13 vs.

3.09; p-value 0.315).

8.2 Demand for medical information

In this activity N = 1867 respondents were shown a photo of a child’s hair that had

symptoms of malnutrition (though no explanation was provided). They were then provided

with the opportunity to view a video from (i) a nurse, or (ii) a traditional health practitioner

(THP), in which the respective health provider would explain the reason for the condition

13The next most common answer was 6, indicating a pure reliance on how many used the plant; i.e., not
updating using the new information.

14The ratio reasoning is that, since there are eight children in total who were bitten, of which two used
the plant, 75% of the bitten children did not use the plant. For Bayes’ rule: let N be “did not use the
plant”, U be “used the plant”, and B be “was bitten”; then

P (N | B) =
P (B | N)P (N)

P (B | N)P (N) + P (B | U)P (U)
=

1× 1
2

1× 1
2
+ 2

6
× 1

2

=
6

8
= 0.75,

so the expected count in four draws is 4 × 0.75 = 3. One could argue that, if the question is interpreted
as sampling without replacement, then the answer yields a hypergeometric distribution. In this case, both
the mean and mode are equal to 3, so the answer is unchanged.
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and its treatment.15 Respondents submitted their Willingness To Accept (WTA) to watch

each video separately.16 Specifically, respondents were given sequential choices of whether

to accept a fixed amount of money or watch the video. The values were presented in

decreasing order (600,500,...100,1 XOF), e.g., the third choice was “would you prefer to

receive 400 XOF or watch the video?” We define respondents’ valuations for each video as

the maximum amount of money they reject, in order to watch the video. In the event the

respondent always accepts the money (i.e., they never want to watch the video) we assign

a valuation of −100 XOF.17

The result is that individuals have an average valuation of 348 XOF to watch the video

from the nurse, and an average valuation of 125 XOF for the THP (significantly different

p < 0.001). We conclude that respondents have a significantly higher demand for the

formal health providers. When taking individuals with strong vs. weak beliefs, those with

strong beliefs have a significantly lower valuation for the video with the nurse (312 vs. 383

XOF; p-val < 0.001). Interestingly, there is no difference in the valuation for the video of

the THP (128 vs 124 XOF; p-val = 0.832).

8.2.1 Trust game

A total of N = 1854 respondents participated in two standard trust games, one with (i)

a nurse, and another with (ii) a THP.18 Respondents were given an endowment of 600

XOF in each game, and could decide how much of the 600, independently, to give to each

practitioner. The money sent to the practitioner was tripled, and each practitioner decided,

for every possible value sent, how much (if any), they would like to return. One of the two

games (and hence, health providers) was selected at random to define the implemented

payoffs.19

15The decisions were presented in random order. Both figures were male.
16Note that respondents were only eligible for watching up to one video, which was selected at random

from the two.
17While intermediate valuations are bounded, for those that always prefer the video, we can only state

that their valuation is ≥ 600. For those that never prefer the video, we can only state that their valuation is
≤ 1. Given the bi-modal distribution we end up observing, the results will not be too sensitive to modifying
these (assumed) valuations.

18The two counterparts were presented in random order. Both figures were male.
19To implement this game, we used many to one matching with the strategy method: each practitioner

was provided with every possible (tripled) value, and decided how much they would like to return. This
procedure established the incentives for all main respondents, as each main respondent was randomly
matched with a practitioner. To incentivize practitioner choices, each one of them was matched with one
random main respondent, whose decision (amount sent) determined the payoff of the practitioner.
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On average, respondents sent 374 XOF to the nurse, and 204 XOF to the THP (p-

value < 0.0001). Formal healt providers were significantly more trusted than the informal

ones. Taking individuals with strong vs. weak beliefs, there is no significant difference in

trusting the nurse (372 vs. 376 XOF; p-val = 0.6695). However, respondents with strong

beliefs trust the THP (in terms of amount sent) significantly more (231 vs 178 XOF; p-val

< 0.0001). Moreover, while the correlation between the amounts sent to both practitioners

is positive and significant (ρ = 0.1335; p-value < 0.0001), this is driven by those with strong

beliefs, for whom the correlation is ρ = 0.2408 (p-value < 0.0001). For those without strong

beliefs, their trust decisions are uncorrelated ρ = 0.0379 (p-value = 0.2471).20

8.3 Belief in magical power game

In this novel game, N = 1867 subjects viewed a video in which an enumerator rolled a fair

six-sided die and immediately covered the result. A THP visible in the clip, who affirmed

he had not seen the die face, announced that he could nonetheless divine the outcome. Just

as the THP began to state his guess, the video paused. Each subject then reported their

valuation, in the form of a WTA (in XOF) to see the remainder of the clip, i.e., to hear the

THP’s guess, before recording their own prediction.21 Respondents earned an additional

600 XOF if they correctly predicted the actual die outcome. After all choices were made,

every participant watched the full video, ensuring that the WTP reflected the perceived

informational value of the THP’s unseen forecast rather than simple curiosity.

The average valuation in the game was 110 XOF.22 Quite strikingly, those with strong

beliefs are significantly less likely to prefer to watch the video, valuing it at 80 XOF,

compared to those with weak beliefs, who valued it at 140 XOF (p-value < 0.0001). This

surprising result is in contrast to the trust and demand for medical information games, in

which respondents with strong beliefs sent larger transfers to the THP and valued medical

information from the THP just as highly. This divergence likely implies that the present

game captures distinct underlying factors. One possibility is that respondents with strong

beliefs may have better knowledge of THPs’ abilities and therefore doubt their capacity to

20We note that the nurse sent back an average of 640 XOF, while the THP sent back an average of 431
XOF. Trusting either the nurse or the THP was a lucrative investment.

21The WTA format is the same as that described in Section 8.2, and we make identical assumptions
about valuations, namely that those who always wish to watch the video have a valuation of 600 XOF, and
those who never wish to watch the video have a valuation of −100 XOF.

22The distribution is bi-modal, echoing the valuations elicited in the game measuring the demand for
medical information.
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divine a die roll.

8.4 Game to explore treatment mechanisms

We conducted a game to explore treatment mechanisms. Our aim was to distinguish

effects driven by the messenger’s identity from those driven by tailoring the message to

traditional beliefs, since the main RCT was not powered for the full corresponding set of

separate treatments. Accordingly, we implemented a “mini” set of four video treatments

plus a placebo video.

First, respondents watched a video showcasing an instance of a child with a febrile

seizure. Before estimating how many of 10 such children would survive after reaching a

regional hospital, each respondent was randomly shown one of five short videos. In the four

active treatments, we crossed identity (nurse vs. THP) × messaging (traditional beliefs

vs. none). All clips portrayed the hospital as a safe, effective place to treat the condition.

The fifth clip, the placebo, featured an enumerator discussing cashew production. After

watching their assigned video, participants recorded their survival estimate. We rewarded

accuracy by comparing responses with the outcomes of the most recent 10 febrile-seizure

cases at the regional hospital.23

The results by treatment are presented in Figure D-3. Interestingly, we do not see

any significant differences, with two important exceptions. Respondents had more positive

expectations about survival at the regional hospital after viewing the video of the nurse

without referencing traditional beliefs, as compared to the same nurse referencing tradi-

tional beliefs (p-value = 0.0614). Similarly, respondents had more positive expectations

about survival at the regional hospital after viewing the video of the nurse without refer-

encing traditional beliefs, as compared to the THP without referencing traditional beliefs

(p-value = 0.0809). These results provide us with two valuable insights. First, they suggest

that the beliefs campaign would not be as successful if it only involved nurses (or mod-

ern health practitioners) incorporating messaging on traditional beliefs. Such messaging

appears to make them less effective. And, second, they suggest that the beliefs campaign

would also not be as successful if it only involved traditional health practitioners but who

do not reference traditional beliefs.

23The true answer was that 8 of 10 children survived.
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9 Experimental results

9.1 Empirical specifications and hypotheses

We examine the treatment effects of the health campaigns. Denote i as referring to the

individual, and j as the village. Let Tij be a vector of binary variables for the Standard

(T1) and Beliefs (T2) treatment groups, i.e., equating (each one) 1 if respondent i is located

in a corresponding treatment location, and 0 if located elsewhere.24 To estimate the effects

on outcome Yij we estimate the model:

Yij = α+ β′Tij + γ′Xij + ϵij . (1)

Xij is a vector of controls,25 as well as of geographical and strata fixed effects. The

effects of the two types of health campaigns are given by β′ = (β1, β2). ϵij is an idiosyncratic

error term picking up unobserved determinants of the outcome. We cluster standard errors

at the level of the village when analyzing outcomes at the level of the individual.

An important part of our analysis will be to investigate heterogeneous treatment effects,

namely with respect to existing levels of traditional beliefs. Specifically, we will take the

binary variable we introduced above measuring strong beliefs. This is the variable we will

interact with the treatment dummies shown in previous equation (it will also enter alone

in the equation).26

We follow the Pre-analysis Plan we published for this project in the AEA Registry

(AEARCTR-0009083) when testing hypotheses. First, we test whether the effects of each

campaign are improving our outcomes of interest:

β > 0. (2)

24In some or our analysis, we employ instead of the vector of two treatment variables, a unique binary
variable taking value 1 for any treatment location (T1 or T2), and 0 otherwise.

25These include the distance to the nearest health center, the number of households in the village, a set of
dummy variables identifying the majority ethnic group at the village level, as well as dummy variables for
Muslim identity, cell phone ownership, and having been interviewed in December 2024, and holding strong
traditional beliefs.

26For this heterogeneity analysis, it is important that the measures of traditional beliefs focus on core
beliefs (such as identifying as animist, belief in the evil-eye, belief that spells can kill) which are not
themselves affected by treatment. As an added precaution we also use the baseline sub-sample to verify
that treatment does not alter these selected variables.
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We are also interested in testing the hypothesis that the beliefs campaign (T2) improves

outcomes over the standard campaign (T1):

β2 > β1. (3)

.

Finally, we are interested in assessing whether the interaction between strong beliefs

and the treatment dummies is significant. Specifically, we expect that the interaction with

T2 is positive, meaning that the beliefs campaign is particularly effective for those holding

strong traditional beliefs.

9.2 Treatment effects

In this section, we describe the main experimental results. We begin by reporting balance

tests for the endline sample of women in our experiment. These are displayed in Table

A-2 in the Appendix. We ran 48 tests of individual significance of the treatments and find

only 4 (less than 10%) significant differences to the control group. Both T1 and T2 have

lower representation of the Balanta ethnic group relative to the control group. T2 has more

Muslim women and less cell phones compared to the control.27

We begin our analysis of treatment effects by looking at knowledge about health. The

variable we employ is an aggregation defined as the sum of the correct answers to the

following test questions (scale 0-4): (i) To what extent do you agree that it is important

for a baby to be exclusively breastfed (without consuming liquids such as water or juice)

during the first six months? (ii) What are the symptoms of malnutrition in a baby? (iii)

What are the reasons why a baby may suffer from malnutrition? (iv) If you had a 3-year-

old child with frequent diarrhea, which of the options below would you choose? a. Increase

the amount of liquids; b. Keep the amount of liquids the same; c. Decrease the amount

of liquids. Like in the rest of this section, we adopt the simple specification we introduced

above (equation 1), as well as the extended corresponding specification for the analysis of

heterogeneous effects of the treatments using the measure of strong traditional beliefs we

27Table A-2 in the Appendix reports analogous balance tests for the baseline. We note however that we
will note use this sample to estimate treatment effects, in face of the small share endline women sampled
at the baseline.
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described above. Figure 2 shows the results.28 We find that both the standard (T1) and

the beliefs (T2) campaigns increase knowledge, by 3 and 6 pp respectively. Importantly,

the effect of T2 is significantly higher than the one of T1 (at the 5% level). Note that the

mean of the control is close to 3 correct answers. When considering heterogeneous effects,

i.e., interacting the treatments with our measure if strong beliefs, we find that strong beliefs

mute the effect of T1. This is a pointer in the direction of the relevance of T2 at effectively

producing learning, particularly of those women most embedded in traditional beliefs.

We now turn to the analysis of treatment effects on health beliefs. We specifically

look at the survey question asking whether traditional causes are behind the emergence

of children’s malnutrition. These results are displayed in Figure 3.29 We find that the

beliefs campaign (T2) decreases the belief on traditional causes for malnutrition, by 8 pp

(significant at the 5% level). We do not find a significant effect of the standard campaign

(T1), although the corresponding sign is negative as well. We also find that the treatment

effect of T2 is driven by those respondents holding strong traditional beliefs. Like for

knowledge, this result confirms the idea that T2 is particularly effective at changing the

way those women most embedded in traditional beliefs think about health.

We also study treatment effects on trusting the staff at health centers and trusting

THPs. The specific questions we employ use a 3- point Likert scale, where 1 corresponds

to not trusting at all, 2 to trusting a little, and 3 to trusting a lot. The questions are:

(i) Health center staff: How much do you trust the doctors and nurses working at the

health center? (ii) THPs: How much do you trust the traditional medicine practitioners

(djambacos, mouros, curandeiros, balobeiros) in your village? The corresponding results

are shown in Figure 4.30 Note that levels of trust are slightly higher for health center staff

in the control group, relative to THPs. We find that both T1 and T2 increase trust in

the staff at the health centers. The magnitudes of these effects are both 4 pp, statistically

significant at the 1% level. We also find that that the treatment effects are both for women

with weak and strong traditional beliefs. Interestingly the magnitude is highest for T2 and

those holding strong beliefs. As for the effects on trusting THPs, we only observe a positive

treatment effects for T2, of 5 pp, statistically significant at the 5% level. The effect of T2

is statistically different from that of T1. The effect of T2 seems to be driven by both those

holding both weak and those holding strong traditional beliefs (although perhaps slightly

28The corresponding tables of results are Tables C-1 and D-3 in Appendix.
29The corresponding tables of results are Tables C-2 and D-4 in Appendix.
30The corresponding tables of results are Tables C-3 and D-5 in Appendix.
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more those holding weak beliefs). These results are consistent with the effectiveness of

both types of health campaigning at increasing trust in the formal health system. T2 also

increases trust on THPs.31

We now turn to health behaviors. We analyze treatment effects on the number of

pre-natal visits to the health centers as well as whether the respondent gave birth in the

health center. These outcome questions are built from survey questions about the mother’s

youngest child. We show results in Figures 5 and 6.32 We begin by noting the control means

for the two outcome variables: almost 5 pre-natal visits and 58% probability of giving birth

in the health center. When considering treatment effects on the number of pre-natal visits,

we find positive effects of both treatments: the magnitudes are 0.22 (T1) and 0.3 (T2)

visits, significant at the 10 or 5% levels (respectively). We also find that the effect of T1 is

driven by those mothers with weak traditional beliefs (the opposite pattern, although less

pronounced, is found for the effect of T2). When considering treatment effects on whether

the respondent gave birth in the health center, we do not find statistically significant effects

of any of the treatments, although we encounter positive magnitudes of both. We also do

not find clear patterns of heterogeneity when considering the strength of traditional beliefs.

Hence, we have mixed results with respect to health behaviors, with some positive results

of both types of campaigning, where traditional beliefs enter consistently with the previous

results.

Finally, we report on health outcomes of children. We focus our attention on the self-

reported (by mothers) measure of whether there was any child sick in the last six months

and on the observation (by the survey enumerators) of whether any child has malnutrition

(kwashiorkor). The treatment effects are displayed in Figures 7 and 8.33 We do not find

statistically significant effects of the treatments on the probability of sick children, despite

negative point estimates. However, we do find that the standard campaign (T1) has a

negative treatment effect for mothers with weak traditional beliefs. When considering

observed malnutrition, we find a negative treatment effect of the beliefs campaign (T2):

the magnitude is 5 pp, statistically significant at the 1% level. This is driven by both

mothers with weak and strong traditional beliefs. As a consequence, we can conclude that

we find some evidence of treatment effects on children’s health outcomes, although this

31We also include trust outcomes on the respondent’s village leader and people in general in the respon-
dent’s village. We only find a smaller treatment effect of T2 on trusting people in the village in general.

32The corresponding tables of results are Tables C-4 and D-6 in Appendix.
33The corresponding tables of results are Tables C-5 and D-7 in Appendix.
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evidence is not systematic.

As a note on robustness, we have employed a series of alternative measures of strong

traditional beliefs when undertaking heterogeneity analysis and ran all our main regressions

employing the Post-Double Selection LASSO procedure to select control variables. Results

are comparable to the benchmark ones we report above.

10 Concluding remarks

In this paper, we report on a study we conducted in Guinea-Bissau describing the high

prevalence of traditional beliefs, namely related to health: a large majority believes that

curses can kill, and substantial shares believe witchcraft causes common health conditions

such as diarrhea and maternal deaths. We find a clear positive correlation between beliefs in

the supernatural and traditional health behaviors. We also implement a series of innovative

behavioral measurements which show that formal health providers are in higher demand

and more trusted than THPs, although not as much for those individuals holding strong

traditional beliefs.

We also implemented a field experiment through which we compare two types of health

campaigning, one standard and one making reference to traditional beliefs while integrating

THPs, with a control group. We find that the beliefs campaign is particularly effective at

increasing health knowledge and decreasing the belief on traditional causes for diseases.

Strong traditional beliefs seem to mediate these effects. The campaigns also increase trust

in formal health providers; the beliefs campaign improves trust in THPs. We also show

some non-systematic evidence that both types of campaigning improve mother’s health

behaviors and children health outcomes.

This set of results has important implications for health policy in (Sub-Saharan) African

settings such as the one we study in Guinea-Bissau. First, the fact that traditional beliefs

are intimately related to beliefs about health and health behaviors requires special atten-

tion to them in health communication. Second, the fact that THPs are important health

providers, particularly for those holding strong traditional beliefs, demands improvements

in the formal health system that integrate THPs. Third, our experimental results provide

direct evidence that policies conveying science-based health information while taking into

account traditional beliefs and integrating THPs have the potential to improve health out-

comes. Reaching to THPs could be a main solution to improve formal health systems in

Sub-Saharan Africa.
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10.1 Tables and Figures

Figure 1: Spiritual beliefs of respondents

N = 1120. First five questions were asked on a three point scale (yes certainly, maybe/not
sure, no) while last four questions were simple yes or no questions.
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Table 1: Beliefs and Mother’s Own Behavior

Visited witchdoctor Wants birth in village

(1) (2) (3) (4)

Belief in supernatural protection 0.163∗∗∗ 0.152∗∗∗ 0.045∗∗∗ 0.040∗∗

(0.020) (0.023) (0.017) (0.019)
Age 0.005 0.004 −0.001 −0.001

(0.003) (0.004) (0.003) (0.003)
Years of education 0.004 0.001 −0.017∗∗∗ −0.009∗∗

(0.004) (0.005) (0.004) (0.005)
Number of children 0.011 0.001 0.010 0.010

(0.010) (0.013) (0.011) (0.012)
Number of children < 5 −0.014 −0.002 0.015 0.025

(0.025) (0.031) (0.024) (0.026)
Currently pregnant 0.065∗ 0.060 0.087∗∗ 0.063

(0.035) (0.043) (0.041) (0.041)
Num. children < 5 currently sick 0.006 −0.004 0.005 0.001

(0.024) (0.027) (0.024) (0.026)
Identify as Animist 0.221∗∗∗ 0.234∗∗∗ 0.077∗∗ 0.035

(0.033) (0.037) (0.030) (0.033)
Identify as Muslim 0.112∗∗∗ 0.021 0.096 −0.032

(0.039) (0.077) (0.073) (0.079)
Identify as Christian −0.081∗∗∗ −0.088∗∗ −0.071∗∗ −0.098∗∗

(0.031) (0.037) (0.033) (0.039)
Food insecure in last 30 days 0.071∗∗∗ 0.060∗∗ 0.036 0.011

(0.024) (0.028) (0.033) (0.037)
Has ever lost a child 0.025 0.038 −0.010 −0.021

(0.027) (0.031) (0.028) (0.029)
Constant −0.039 0.176∗

(0.099) (0.092)

Village Fixed Effects ! !

R2 0.26 0.36 0.09 0.28
Observations 1164 1164 1164 1164

Analysis uses OLS regression. Significantly different from 0 at * 0.1; ** 0.05; *** 0.01. Robust standard
errors in parentheses clustered at village level. Belief in supernatural protection takes discrete values from
1 to 3: (1) believes not true; (2) uncertain if true or not; (3) believes true. Visited witchdoctor and Wants
birth in village are binary variables coded as 0 or 1. Constant omitted when using fixed effects due to
collinearity.
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Figure 2: Treatment effects on knowledge including belief heterogeneity

Note: See the corresponding Table in Appendix for full details. P-values of the test of
the null of no difference between the two treatment effects are displayed. *** p<0.01, **
p<0.05, * p<0.1.
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Figure 3: Treatment effects on health beliefs including belief heterogeneity

Note: See the corresponding Table in Appendix for full details. P-values of the test of
the null of no difference between the two treatment effects are displayed. *** p<0.01, **
p<0.05, * p<0.1.
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Figure 4: Treatment effects on trust including belief heterogeneity

Note: See the corresponding Table in Appendix for full details. P-values of the test of
the null of no difference between the two treatment effects are displayed. *** p<0.01, **
p<0.05, * p<0.1.
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Figure 5: Treatment effects on pre-natal care including belief heterogeneity

Note: See the corresponding Table in Appendix for full details. P-values of the test of
the null of no difference between the two treatment effects are displayed. *** p<0.01, **
p<0.05, * p<0.1.
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Figure 6: Treatment effects on birth location including belief heterogeneity

Note: See the corresponding Table in Appendix for full details. P-values of the test of
the null of no difference between the two treatment effects are displayed. *** p<0.01, **
p<0.05, * p<0.1.
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(a) Standard Campaign Video - Second visit. (b) Beliefs Campaign Video - Second visit.

(c) Standard and Beliefs Campaign Video - Second visit.

Figure B-2: Screenshots - Standard and Beliefs campaigns videos - Second Visit
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Table B-1: Campaigns attended

Standard
campaign

Beliefs
campaign

Test
(1)=(2)

mean mean p-value
(s.d.) (s.d.) [obs]

(1) (2) (3)

Attended at least one health campaign 0.421 0.404 0.632
(0.494) (0.491) [1250]

Number of health campaigns attended 0.675 0.696 0.802
(0.913) (0.970) [1250]

Attended 1 health campaign 0.221 0.184 0.121
(0.415) (0.388) [1250]

Attended 2 health campaigns 0.147 0.149 0.972
(0.355) (0.356) [1250]

Attended 3 health campaigns 0.053 0.072 0.222
(0.224) (0.259) [1250]

Note: Column (1) reports sample mean and standard deviation of the standard
campaign group. Column (2) reports sample mean and standard deviation of the
beliefs campaign group. Column (3) shows p-values testing whether the difference
between treatment groups is zero, and number of observations (in brackets). ***
p<0.01, ** p<0.05, * p<0.1.
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C Core experimental results - auxiliary tables

40



Table C-1: Knowledge test

Knowledge test (0-4)

(1)

Standard campaign (T1) 0.120**
(0.051)
[0.006]

Beliefs campaign (T2) 0.231***
(0.057)
[0.001]

Observations 1866
R2 0.070
p-value: T1=T2 0.037
p-value: T1=T2=0 0.000
Mean (control group) 2.805

Standard campaign (T1) 0.210***
(0.081)
[0.002]

Beliefs campaign (T2) 0.226**
(0.088)
[0.002]

Standard campaign × strong beliefs -0.201
(0.132)
[0.062]

Beliefs campaign × strong beliefs 0.002
(0.135)
[0.984]

Strong beliefs -0.148
(0.097)
[0.062]

Observations 1866
R2 0.081
p-value: T1+T1× strong beliefs=0 0.913
p-value: T2+T2× strong beliefs=0 0.009
Mean (control group) 2.805

Note: Controls include the distance to the nearest health center; number of house-
holds in the village; a set of dummy variables identifying the majority ethnic group
at the village level; and dummy variables for Muslim identity, cell phone owner-
ship, being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard
errors at community level are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1.
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Table C-2: Health beliefs

Reported malnutrition as
traditional illness

(1)

Standard campaign (T1) -0.036
(0.037)
[0.203]

Beliefs campaign (T2) -0.081**
(0.032)
[0.005]

Observations 1170
R2 0.104
p-value: T1=T2 0.180
p-value: T1=T2=0 0.037
Mean (control group) 0.411

Standard campaign (T1) -0.035
(0.052)
[0.654]

Beliefs campaign (T2) -0.003
(0.047)
[0.986]

Standard campaign × strong beliefs -0.009
(0.070)
[0.986]

Beliefs campaign × strong beliefs -0.141**
(0.071)
[0.030]

Strong beliefs 0.207***
(0.049)
[0.001]

Observations 1170
R2 0.133
p-value: T1+T1× strong beliefs=0 0.361
p-value: T2+T2× strong beliefs=0 0.002
Mean (control group) 0.411

Note: Controls include the distance to the nearest health center; number of house-
holds in the village; a set of dummy variables identifying the majority ethnic group
at the village level; and dummy variables for Muslim identity, cell phone ownership,
and being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard
errors at community level are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1.
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Table C-3: Level of trust (1-3)

Trust index Health center staff THPs

(1) (2) (3)

Standard campaign (T1) 0.112*** 0.084*** 0.021
(0.035) (0.018) (0.040)
[0.001] [0.001] [0.511]

Beliefs campaign (T2) 0.152*** 0.079*** 0.090**
(0.034) (0.017) (0.040)
[0.001] [0.001] [0.012]

Observations 1866 1864 1857
R2 0.079 0.065 0.072
p-value: T1=T2 0.257 0.780 0.076
p-value: T1=T2=0 0.000 0.000 0.064
Mean (control group) 0.001 2.833 1.591

Standard campaign (T1) 0.124*** 0.083*** 0.039
(0.045) (0.025) (0.054)
[0.005] [0.001] [0.786]

Beliefs campaign (T2) 0.130** 0.055** 0.095
(0.050) (0.026) (0.060)
[0.006] [0.027] [0.138]

Standard campaign × strong beliefs -0.004 -0.001 -0.003
(0.075) (0.044) (0.074)
[1.000] [1.000] [1.000]

Beliefs campaign × strong beliefs 0.057 0.047 0.009
(0.079) (0.041) (0.086)
[0.786] [0.404] [1.000]

Strong beliefs 0.278*** -0.045 0.465***
(0.058) (0.034) (0.057)
[0.001] [0.278] [0.001]

Observations 1866 1864 1857
R2 0.121 0.068 0.168
p-value: T1+T1× strong beliefs=0 0.031 0.010 0.488
p-value: T2+T2× strong beliefs=0 0.000 0.000 0.056
Mean (control group) 0.001 2.833 1.591

Note: Controls include the distance to the nearest health center; number of households in the village; a set of
dummy variables identifying the majority ethnic group at the village level; and dummy variables for Muslim
identity, cell phone ownership, and being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard errors at community level are
reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table C-4: Health behavior - related to maternity

Youngest child pregnancy

Index Pre-natal care visit Born at health
center

(1) (2) (3)

Standard campaign (T1) 0.070 0.216* 0.018
(0.047) (0.123) (0.032)
[0.106] [0.080] [0.427]

Beliefs campaign (T2) 0.107** 0.303** 0.043
(0.052) (0.120) (0.033)
[0.030] [0.005] [0.130]

Observations 1794 1544 1791
R2 0.148 0.135 0.103
p-value: T1=T2 0.467 0.508 0.448
p-value: T1=T2=0 0.105 0.032 0.436
Mean (control group) -0.006 4.878 0.583

Standard campaign (T1) 0.072 0.321** 0.001
(0.063) (0.161) (0.044)
[0.482] [0.067] [0.996]

Beliefs campaign (T2) 0.084 0.276 0.045
(0.072) (0.169) (0.044)
[0.482] [0.180] [0.527]

Standard campaign × strong beliefs -0.015 -0.240 0.032
(0.094) (0.225) (0.059)
[0.996] [0.527] [0.907]

Beliefs campaign × strong beliefs 0.037 0.037 -0.007
(0.094) (0.233) (0.056)
[0.952] [0.996] [0.996]

Strong beliefs -0.153** -0.317** -0.060
(0.065) (0.157) (0.041)
[0.026] [0.067] [0.275]

Observations 1794 1544 1791
R2 0.155 0.145 0.106
p-value: T1+T1× strong beliefs=0 0.421 0.634 0.461
p-value: T2+T2× strong beliefs=0 0.078 0.058 0.383
Mean (control group) -0.006 4.878 0.583

Note: Controls include the distance to the nearest health center; number of households in the village; a set of
dummy variables identifying the majority ethnic group at the village level; and dummy variables for Muslim
identity, cell phone ownership, and being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard errors at community level are
reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table C-5: Health outcomes

Index Sick children in the
last 6 months

Any child has
Kwashiorkor
[Observed]

(1) (2) (3)

Standard campaign (T1) -0.104** -0.052 -0.030
(0.048) (0.032) (0.021)
[0.022] [0.078] [0.140]

Beliefs campaign (T2) -0.074* -0.004 -0.051***
(0.043) (0.029) (0.019)
[0.075] [0.869] [0.005]

Observations 1781 1781 1695
R2 0.104 0.126 0.053
p-value: T1=T2 0.511 0.136 0.279
p-value: T1=T2=0 0.076 0.218 0.035
Mean (control group) -0.002 0.376 0.158

Standard campaign (T1) -0.108* -0.089** 0.001
(0.062) (0.043) (0.028)
[0.172] [0.064] [0.996]

Beliefs campaign (T2) -0.124** -0.036 -0.052*
(0.059) (0.040) (0.027)
[0.064] [0.771] [0.100]

Standard campaign × strong beliefs 0.009 0.079 -0.062
(0.066) (0.049) (0.038)
[0.996] [0.229] [0.222]

Beliefs campaign × strong beliefs 0.106 0.068 0.003
(0.068) (0.045) (0.040)
[0.255] [0.264] [0.996]

Strong beliefs 0.030 0.010 0.018
(0.043) (0.036) (0.028)
[0.873] [0.994] [0.903]

Observations 1781 1781 1695
R2 0.107 0.131 0.055
p-value: T1+T1× strong beliefs=0 0.077 0.783 0.035
p-value: T2+T2× strong beliefs=0 0.707 0.329 0.089
Mean (control group) -0.002 0.376 0.158

Note: Controls include the distance to the nearest health center; number of households in the village; a set of
dummy variables identifying the majority ethnic group at the village level; and dummy variables for Muslim
identity, cell phone ownership, and being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard errors at community level are
reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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D Other results

Figure D-1: Health beliefs and knowledge of respondents

N = 1120.
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Figure D-2: Health behaviors of respondents

N = 1120, excluding Actual behavior (children, last 30 days), where N = 397, and varies
from N = 93 to 346 for particular illnesses.
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Table D-1: Beliefs and Mother’s Decisions for Children

Took child witchdoctor Would take child...

(1) (2) (3) (4)

Belief that curses can kill 0.053∗∗∗ 0.043 0.074∗∗∗ 0.073∗∗∗

(0.015) (0.028) (0.012) (0.014)
Age −0.006∗∗ −0.011∗∗ −0.002 −0.002

(0.003) (0.005) (0.002) (0.002)
Years of education 0.001 0.008 −0.000 −0.000

(0.005) (0.008) (0.004) (0.004)
Number of children −0.005 0.008 0.008 0.008

(0.010) (0.017) (0.007) (0.009)
Number of children < 5 0.076 0.109 −0.000 0.015

(0.053) (0.077) (0.024) (0.027)
Currently pregnant −0.048 −0.005 −0.020 0.027

(0.046) (0.078) (0.033) (0.042)
Num. children < 5 currently sick −0.045 −0.042 0.002 0.003

(0.045) (0.071) (0.020) (0.023)
Identify as Animist 0.103∗∗∗ 0.101 0.153∗∗∗ 0.129∗∗∗

(0.039) (0.071) (0.023) (0.028)
Identify as Muslim 0.066 0.020 0.121∗∗∗ 0.123∗∗

(0.082) (0.155) (0.041) (0.056)
Identify as Christian 0.002 −0.060 0.071∗∗ 0.063∗∗

(0.043) (0.057) (0.029) (0.031)
Food insecure in last 30 days −0.025 −0.055 0.167∗∗∗ 0.164∗∗∗

(0.035) (0.053) (0.027) (0.030)
Has ever lost a child 0.086∗∗ 0.149∗∗∗ 0.024 0.044∗

(0.034) (0.053) (0.023) (0.026)
Constant 0.030 −0.174∗∗

(0.106) (0.071)

Village Fixed Effects ! !

R2 0.10 0.43 0.11 0.26
Observations 336 336 1165 1165

Analysis uses OLS regression. Significantly different from 0 at * 0.1; ** 0.05; *** 0.01. Robust standard
errors in parentheses clustered at village level. Belief that curses can kill takes discrete values from 1 to 3:
(1) believes not true; (2) uncertain if true or not; (3) believes true. Took child witchdoctor and Would take
child... (to witchdoctor) are binary variables coded as 0 or 1. Constant omitted when using fixed effects
due to collinearity.
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Table D-2: Relationship between intentions to visit witchdoctor and health center

Would take child to health center

(1) (2)

Would take sick kids to witchdoctor (general) −0.090∗∗∗ −0.087∗∗

(0.035) (0.035)
Age 0.002∗∗ 0.001

(0.001) (0.001)
Years of education 0.001 0.002

(0.002) (0.002)
Number of children −0.011∗ −0.003

(0.006) (0.006)
Number of children < 5 0.008 0.000

(0.015) (0.015)
Currently pregnant −0.014 −0.017

(0.023) (0.025)
Num. children < 5 currently sick 0.015 0.022∗

(0.012) (0.013)
Identify as Animist −0.002 0.001

(0.012) (0.014)
Identify as Muslim 0.034 0.033

(0.022) (0.028)
Identify as Christian 0.028∗ 0.027∗

(0.015) (0.015)
Food insecure in last 30 days −0.009 −0.005

(0.015) (0.018)
Has ever lost a child 0.002 0.011

(0.013) (0.014)
Constant 0.907∗∗∗

(0.031)

Village Fixed Effects !

R2 0.04 0.29
Observations 1165 1165

Analysis uses OLS regression. Significantly different from 0 at * 0.1; ** 0.05; *** 0.01. Robust standard
errors in parentheses clustered at village level. Would take sick kids to witchdoctor (general) takes binary
values of 0 or 1, where 1 indicates mother stated an intention to visit witchdoctor in the event one of her
children was ill. Would take child to health center takes binary values of 0 or 1, where 1 indicates mother
stated an intention to visit a health center in the event one of her children was ill. Constant omitted when
using fixed effects due to collinearity.
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Figure D-3: Exploring mechanisms
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Table D-3: Knowledge test

Knowledge test (0-4)

(1)

Heath campaign 0.177***
(0.047)

Observations 1866
R2 0.068
Mean (control group) 2.805

Heath campaign 0.221***
(0.073)

Health campaign × strong beliefs -0.098
(0.117)

Strong beliefs -0.149
(0.097)

Observations 1866
R2 0.078
p-value: T+T× strong beliefs=0 0.110
Mean (control group) 2.805

Note: Controls include the distance to the nearest health center; number of house-
holds in the village; a set of dummy variables identifying the majority ethnic group
at the village level; and dummy variables for Muslim identity, cell phone owner-
ship, being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard
errors at community level are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1.
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Table D-4: Health beliefs

Reported malnutrition as
traditional illness

(1)

Heath campaign -0.059*
(0.030)

Observations 1170
R2 0.103
Mean (control group) 0.411

Heath campaign -0.018
(0.043)

Observations 1170
R2 0.129
Mean (control group) 0.411

Note: Controls include the distance to the nearest health center; number of house-
holds in the village; a set of dummy variables identifying the majority ethnic group
at the village level; and dummy variables for Muslim identity, cell phone ownership,
and being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard
errors at community level are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1.
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Table D-5: Level of trust (1-3)

Trust index Health center staff THPs

(1) (2) (3)

Heath campaign 0.133*** 0.082*** 0.057
(0.030) (0.015) (0.035)

Observations 1866 1864 1857
R2 0.079 0.065 0.071
Mean (control group) 0.001 2.833 1.591

Heath campaign 0.128*** 0.069*** 0.067
(0.042) (0.023) (0.050)

Health campaign × strong beliefs 0.027 0.023 0.004
(0.068) (0.038) (0.070)

Strong beliefs 0.277*** -0.046 0.465***
(0.058) (0.034) (0.057)

Observations 1866 1864 1857
R2 0.120 0.067 0.167
p-value: T+T× strong beliefs=0 0.001 0.000 0.123
Mean (control group) 0.001 2.833 1.591

Note: Controls include the distance to the nearest health center; number of households in the village; a set of
dummy variables identifying the majority ethnic group at the village level; and dummy variables for Muslim
identity, cell phone ownership, and being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard errors at community level are
reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table D-6: Health behavior - related to maternity

Youngest child pregnancy

Index Pre-natal care visit Born at health
center

(1) (2) (3)

Heath campaign 0.089** 0.261** 0.031
(0.043) (0.102) (0.029)

Observations 1794 1544 1791
R2 0.148 0.135 0.103
Mean (control group) -0.006 4.878 0.583

Heath campaign 0.079 0.303** 0.023
(0.057) (0.140) (0.038)

Health campaign × strong beliefs 0.011 -0.102 0.012
(0.081) (0.196) (0.050)

Strong beliefs -0.153** -0.317** -0.059
(0.065) (0.157) (0.041)

Observations 1794 1544 1791
R2 0.155 0.144 0.106
p-value: T+T× strong beliefs=0 0.139 0.160 0.353
Mean (control group) -0.006 4.878 0.583

Note: Controls include the distance to the nearest health center; number of households in the village; a set of
dummy variables identifying the majority ethnic group at the village level; and dummy variables for Muslim
identity, cell phone ownership, and being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard errors at community level are
reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table D-7: Health outcomes

Index Sick children in the
last 6 months

Any child has
Kwashiorkor
[Observed]

(1) (2) (3)

Heath campaign -0.088** -0.027 -0.041**
(0.039) (0.026) (0.018)

Observations 1781 1781 1695
R2 0.104 0.124 0.052
Mean (control group) -0.002 0.376 0.158

Heath campaign -0.115** -0.062* -0.026
(0.052) (0.036) (0.023)

Health campaign × strong beliefs 0.057 0.074* -0.030
(0.057) (0.041) (0.034)

Strong beliefs 0.030 0.010 0.018
(0.043) (0.035) (0.028)

Observations 1781 1781 1695
R2 0.106 0.129 0.053
p-value: T+T× strong beliefs=0 0.199 0.699 0.032
Mean (control group) -0.002 0.376 0.158

Note: Controls include the distance to the nearest health center; number of households in the village; a set of
dummy variables identifying the majority ethnic group at the village level; and dummy variables for Muslim
identity, cell phone ownership, and being interviewed in December 2024, and holding strong traditional beliefs;
each variable equals 1 if the condition is met and 0 otherwise. Robust standard errors at community level are
reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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