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Keywords: We combine historical data on the slave trade by ethnic group with individual-level data geolocated at the cluster

Vaccine level from the 2010-2014 Demographic and Health Surveys to examine the relationship between ancestors’

I;ealth demand exposure to the slave trade and children vaccination status against measles. Exploiting within-location variation,
rust

and hence isolating the vertical cultural transmission channel of the slave trade, we find that children from
mothers whose ancestors were exposed to the slave trade are less likely to be vaccinated than children living in
the same location but with mothers from a slave-free ethnic group. The effect is larger than that of standard
determinants of health demand, such as education or revenue. Exploiting other health behaviors, we point to
mistrust as the channel through which the slave trade affects current demand for vaccination. We find evidence
of increased adverse effect of slave trade exposure on contemporaneous demand for vaccination among the
descendants whose family has a higher preference for traditional practices and higher incentives to transmit their
inherited cultural traits. While we know that there is not a uniform health policy code deemed appropriate for all
geographical areas, our results suggest that there is space to integrate ethnic groups’ historical-specificity in

Slave trade
Vertical cultural transmission

health policy design and communication.

1. Introduction

Despite improvements in health technology and access, immuniza-
tion rates in sub-Saharan Africa remain very low. While we can observe
significant differences across countries, none of them reaches the herd
immunity level that guarantees the protection of the entire population
against the spread of highly infectious diseases such as measles (World
Health Organization, 2017). The standard explanation given by the
extant literature is imperfect information on illness prevention due to
both low penetration of public health communication media and low
education levels (Dupas, 2011). However, we know that in environ-
ments where information acquisition is costly and/or imperfect, in-
dividuals use “rules-of-thumb”, that is, cognitive short-cuts, to make
their decisions (Boyd and Richerson, 1985; Brownlie and Howson,
2005). The view that trust should be considered as an important
determinant of vaccination decision has been now extensively moti-
vated, encompassing not only trust in vaccines effectiveness but also
institutional trust (i.e. trust in the health system and trust in public
authorities that decide on the required vaccines) (Gilson, 2003; Thiede,

2005; Yaqub et al., 2014; MacDonald, 2015; Larson, 2016; Larson et al.,
2018; Jamison et al., 2019).

In their theoretical framework, Bisin and Verdier (2001) model
current trust levels as being shaped by both the contemporaneous
environment (socialization outside the family, also called horizontal
socialization) and the cultural traditions inherited from earlier genera-
tions (socialization inside the family, also called vertical socialization).
Streefland et al. (1999), echoing a rich literature in pharmaceutical
anthropology (see Etkin and Tan, 1994), document that “local vacci-
nation cultures with their own health practices, knowledge and beliefs
about immunization and past experiences with routine or campaign
vaccination” (Streefland et al., 1999, p.1715) largely determine whether
parents continue to have their children vaccinated. Lowes and Montero
(2021) find that a region’s greater exposure to colonial medical cam-
paigns between 1921 and 1956 in Central Africa reduces present-day
completed vaccinations for children residing in those regions, and that
health interventions are less successful in areas with greater exposure to
the campaigns. In the same vein, Alsan and Wanamaker (2018), using
geographic distance to Macon County, Alabama, which contains
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Tuskegee, as an exposure to treatment, show that the disclosure of the
Tuskegee study (an unethical and deadly experiment, which, for 40
years between 1932 and 1972, in Tuskegee, passively monitored hun-
dreds of adult black men with syphilis despite the availability of effec-
tive treatment) was associated with a decline in utilization of medical
services and with negative health outcomes for black males living in
states close to Tuskegee. As underlined by the authors, this suggests that
“individuals in closer geographic proximity believe the event is more
instructive for how they may anticipate being treated by their local
medical system” (Alsan and Wanamaker, 2018, p.410). At the same
time, qualitative studies lay emphasis on the importance of the hori-
zontal socialization in vaccination decisions through interviews of
well-defined geographic populations (e.g. Attwell et al., 2018; Helps
et al., 2019).

However, much less is known about the persistence of vertical
transmission of values and beliefs for vaccine acceptance within a given
local cultural context. In particular, Jamison et al. (2019) explore nar-
ratives from White and African American adults describing their insti-
tutional trust, with a focus on influenza vaccine. They find racial
differences related specifically to trust in government that are
commonly explained by the role of history. They mention this particular
quote from an African American male: “Well, African American folks,
they don’t really trust as much as White-you know, as White Americans
trust, because you know due to this history of slavery and the whole nine
yards, they just a little bit — they doubt a little bit” (Jamison et al., 2019,
p-90). Interestingly, they also underline that, in these discussions, Afri-
can Americans were more likely to describe the history in general terms
rather than through personal evidence. This qualitative evidence is in
line with Nunn and Wantchekon (2011)’s quantitative results that point
to a negative causal impact of the slave trade on current interpersonal
trust, namely trust in relatives, neighbors, co-ethnics, and locally elected
people. They also uncover that most of the impact of the slave trade
channels through internal factors to the individual, such as cultural
norms and beliefs, rather than through external factors, such as in-
stitutions. This evidence cries out for the consideration of the slave trade
to explain vaccination decisions through the vertical transmission of
specific cultural traits inherited from earlier generations.

In this paper, we investigate the impact of the slave trade on present-
day vaccination rates in sub-Saharan Africa exploiting variation in slave
trade exposure across ethnic groups within small localities. More spe-
cifically, we use data from the Demographic and Health Surveys (DHS)
female module, collected in the period 2010-2014, that provide infor-
mation on mothers’ children (under five years) vaccination status
against measles. The immunization data are then combined with his-
torical data from Nunn and Wantchekon (2011) on the slave trade by
ethnic group to estimate the relationship linking contemporaneous
children vaccination status against measles to ancestors’ exposure to the
slave trade. Importantly, the DHS survey respondents are geolocated at
the cluster level, which corresponds to the primary sampling unit (small
geographic areas, often villages in rural areas and city blocks in urban
areas). In order to identify the role played by the vertical mechanism of
cultural persistence, we adopt a within-cluster estimation strategy,
hence comparing only vaccination status of children currently living in
the same location. In other words, we isolate the impact of a child’s
ethnic origin while keeping constant the current local environment.
Thus, we control for any impact of the slave trade on the characteristics
of the respondent’s location, that is, on local vaccination cultures. This
strategy implies that the source of identification is the movers in the
sample, that is, individuals of different ethnic groups who have relo-
cated over the centuries from their ancestors’ original ethnic homeland
and who bring variation in exposure to the slave trade across ethnic
groups living in the same cluster.

However, there may be ethnicity historical events or precolonial
cultural norms that are correlated with selection into the slave trade and
subsequent demand for vaccination. In particular, we could expect that
ethnic groups that were culturally more inclined to adopt preventative
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measures in general were less likely to be enrolled in the slave trade, and
continue to be more in favor of preventative medicine today. To rule out
this possibility, we control for ethnic group initial cultural preferences
for preventative behavior, using data on precolonial ethnic group norms
from Murdock’s (1967) Ethnographic Atlas database. We further include
indicators on the type of ethnic groups precolonial political succession,
whether hereditary or not, to capture parents incentives to invest in
children health. We also use data from Michalopoulos and Papaioannou
(2016) to include controls for colonial intervention characteristics at the
ethnic group level that resulted in potential health and political ethnic
distance.

Our findings indicate a significant adverse effect of ancestors’
exposure to the slave trade on descendants demand for vaccination.
More specifically, a child with a mother belonging to a slave-raided
ethnic group is more than 5 percentage points less likely to be vacci-
nated against measles than a child living in the same location with a
mother from a slave-free ethnic group. This effect dominates the effect of
standard determinants of health demand, such as income and education.
Implementing a counterfactual analysis, this estimate predicts a 25%
increase in the coverage rate for the ethnic group with the lowest im-
munization rate in the sample had they been a slave free group, leading
to a 50% drop in measles incidence rate.

As highlighted, mistrust is a potential channel through which the
slave trade affects current demand for vaccination. If this is the right
mechanism, then a negative relationship between slave trade exposure
and trust-insensitive health demand outcomes should not exist. To assess
the validity of this mechanism, building on the related literature that
highlights that malaria preventives use is trust-insensitive whereas
blood test consent is a good proxy for a revealed preference measure of
trust in the health system, we examine the relationships between the
slave trade and the use of malaria insecticide-treated nets (ITNs) on one
side, and the consent to an anaemia blood test on the other side. As
expected, we find no statistically significant relationship between the
slave trade and malaria preventives use, but a statistically significant
negative relationship between the slave trade and blood test consent.

We further investigate the role played by cultural transmission
mechanisms within the family. Bisin and Verdier (2001) theorize that if
parents, while altruistic, tend to prefer children with their own cultural
traits, then both parents’ preferences and value of their children welfare
are likely to explain intergenerational transmission of cultural values.
We find evidence of increased adverse effect of slave trade exposure on
contemporaneous demand for vaccination among the descendants
whose family has a higher preference for traditional practices and higher
incentives to transmit their inherited cultural traits.

This paper contributes to three main streams of research. First, our
work emphasizes the role and importance of vertical mechanisms of
cultural persistence in explaining variation in demand for vaccination
and for health in general, as individuals belonging to different ethnic-
ities but living today in the same location have a probability of accepting
health services that depends on whether their ancestors were affected by
the slave trade. Importantly, we show that the effect of vertical trans-
mission of mistrust persists in the very long run, even in potentially
positive local vaccination cultures. Thus, while the literature illuminates
mostly the variation and dynamic nature of vaccination trajectories
(Yaqub et al., 2014; Wiley et al., 2020), this paper suggests that vacci-
nation decisions imply also an important static trait.

Second, our work contributes to studies documenting the long-term
effect of the slave trade. We know that the slave trade affected economic
development (e.g. Nunn, 2008), trust (e.g. Nunn and Wantchekon,
2011), gender norms and female labour force participation (Teso, 2018),
the prevalence of polygyny (e.g. Dalton and Leung, 2014), and conse-
quently on HIV rates (Bertocchi and Dimico, 2019). This paper shows
that this historical event also played an essential role in shaping health
behaviors and resulting health outcomes across the continent.

Third, our work also speaks to the cultural transmission literature.
While there is an extensive theoretical literature in several social



L. Athias and M. Macina

sciences about cultural transmission (e.g. Rogers, 1988; Bisin and Ver-
dier, 2001, 2011; Boyd and Richerson, 2005), empirical analysis of
cultural transmission models is scarce. In this paper, we identify specific
cultural transmission mechanisms inside the family, related to parents’
preferences and incentives, to explain the dynamics of cultural attitudes.
This could shed light on the heterogeneity of economic outcomes asso-
ciated with some cultural traits.

The outline of the paper is as follows. Section 2 describes the data
and the main empirical specification. The empirical results on the
relationship between the slave trade and present-day children vaccina-
tion status against measles, together with robustness checks and the
analysis of the vertical cultural transmission mechanisms within the
family, are presented in Section 3. Section 4 concludes and discusses
implications for present-day health policy in sub-Saharan Africa.

2. Data and empirical specification

In this section, we present the variables used in the analysis. The
details about the exact variables description, summary statistics, and
sources of all data are presented in Table IV and in Table V in the Ap-
pendix, Section A.1.

2.1. Historical slave trade data

The historical data on slave exports by ethnic group comes from
Nunn (2008). The author combined data from various historical records
that report the ethnic identities of slaves exported from Africa with data
on the number of slaves shipped from each African port or region during
the transatlantic and the Indian Ocean slave trades. The primary data
sources for slaves exports are from the Transatlantic Slave Trade Data-
base constructed by Eltis et al. (1999) and from Austen (1979, 1988,
1992) for the Indian Ocean trades. Nunn (2008) could then match a total
of 80,656 slaves to 229 identified ethnic groups for the transatlantic
slave trade and 21,048 slaves to 80 distinct ethnic groups for the Indian
Ocean slave trade. In a final step, Nunn and Wantchekon (2011) match
the ethnic identity recorded in the slave trade databases to the ethnic
identity reported by respondents of the Afrobarometer surveys, based on
the historical classification by Murdock (1959).

We follow the same procedure for the ethnic designation reported by
the respondents in the DHS survey that we match when necessary to
Murdock (1959) classification, allowing a simple merge to Nunn and
Wantchekon (2011) ethnic groups slave exporting data. The matching
goes from relatively simple correspondence (e.g., in the case of Uganda,
BaGanda or BaSoga ethnic group from DHS corresponds to GANDA and
SOGA in the Murdock classification) to slightly less straightforward
correspondence (e.g., in the case of Senegal, where PULAAR ethnic
group in the DHS is related to FUTATORO in Murdock ancient
classification).

In our study, we end up with a final sample of 98 ethnic groups with
68 (69%) groups recorded as exporting slaves and 30 as slave-free. Each
ethnic group represents a minimal share of 5% of its country population.

2.2. Contemporaneous vaccination data

We combine the historical data on slave exports with DHS data from
the most recent compatible surveys (collected between 2010 and 2014,
except for Central Africa, Niger and Ethiopia collected respectively in
1994, 1998 and 2003), and in particular the female modules question-
naires containing information on the immunization status of their chil-
dren born in the last 5 years. We restrict our interest to countries where
geolocated survey data exist and where the respondent’s ethnic group
identity is reported.

The baseline sample in our study consists of 157,405 children born to
101,866 adult mothers from 98 ethnic groups with a minimal size of 5%
of each country population, covering 18 sub-Saharan African countries.

We focus on a particular infectious and vaccine-preventable disease
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that is measles, which remains one of the world-leading cause of chil-
dren under-five mortality and morbidity. Even when it does not lead to
death, child infections might result in lifelong disability such as blind-
ness, deathless, or severe respiratory infections, undermining the child’s
future education and economic prospect. In 2015, there were 134,200
measles deaths in the world, which amounts to about 367 deaths every
day or 15 deaths every hour, with developing countries concentrating
more than 95% of these deaths (World Health Organization, 2017). In
sub-Saharan Africa, despite the vaccine effectiveness and free provision
by public health facilities, measles was the lowest-performing vaccine in
terms of coverage rate in 2016, with an average country coverage of
75% in 2016, and with no countries reaching the 95% herd immunity
level. In addition, by focusing on a traditionally one-shot vaccine, we
avoid the complexity and sequentiality involved in other vaccines
requiring multiple shots and hence, more active computation, memory,
and reasoning.

Table V in the Appendix Section A.1 presents summary statistics at
the geographical cluster level for the main variables in the analysis. The
sample of interest includes 9726 clusters (primary localities) from the 18
sub-Saharan African countries. In our sample, there are an average of 16
children and 1.70 different ethnic groups within each location. More
than 25% of the locations have more than two ethnic groups, reaching a
maximum of 7 different ethnic groups in some clusters. The average
measles vaccination rate within each location is 66% with a standard
deviation of 25 percentage points. The share of children from slave
raided ethnic groups within each location is 80% with a standard de-
viation of 0.37.

2.3. Contemporaneous and historical controls

2.3.1. Child, mother and household controls

The DHS also provides a rich set of questions we build upon to
control for the child-specific characteristics that might influence
mother’s vaccination decisions, such as the gender, the child’s birth-
order, and an indicator for whether the child was delivered at home
or within a health facility.

We also have information about mother’s education, literacy status,
employment status, religion, and age. We further include variables
capturing mother’s level of information related to public health issues,
using answers to the questions of whether she watches TV or listens to
radio. We add a variable capturing the subjective assessment of access to
health facility using the mother answer to the question of whether dis-
tance to the health facility was a problem or not. As mother’s fertility
preferences have been shown to affect the investment in child health and
protection, we include the mother’s total births as well as mother’s
number of births during the last five years to control for close preg-
nancies. Importantly, we also include the mother’s report of the ideal
number of children and of unwanted last birth as proxies for her adop-
tion of contraceptives and hence her preferences regarding the use of
preventative health techniques in general. By introducing such controls,
we expect to take into account mothers’ specific characteristics associ-
ated with child investment and with preferences for adopting preven-
tative health behavior and technology.

We also take into account the household’s socio-demographic char-
acteristics, capturing intra-household resources allocation and bargai-
ning dimensions. In particular, we control for father employment status,
the household wealth index, the gender of the household head and the
gender of the head for health decisions.

2.3.2. Ethnicity-level precolonial controls

As there may be historical events, cultural and social norms that are
correlated with selection into the slave trade and subsequent vaccina-
tion decisions, it is important to introduce important controls at the
ethnic group level. In particular, we could expect that ethnic groups that
were culturally more inclined to adopt preventative measures in gen-
eral, and for children in particular, were less likely to be enrolled in the
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slave trade, and continue to be more in favor of preventative medicine
today. To rule out this possibility, we control for ethnic group initial
cultural norms of preventative behavior, using data on precolonial
ethnic group norms from Murdock (1959) and Murdock (1967) Ethno-
graphic Atlas database.

More specifically, in the African context, data on sexual norms, in
particular on girls’ premarital sexual behavior norms as well as on post-
partum sexual norms, allow to control for initial propensity to adopt
preventative behavior. The former captures the insistence on early fe-
male marriage or on virginity to prevent early pregnancy outside mar-
riage (instead of prohibited but weakly censured, or allowed (censured
only if pregnancy), or freely permitted premarital sexual behavior
norms). The latter captures the norms of duration of absence of post-
partum sexual activity to prevent repeated parturitions.

We further include indicators on the type of precolonial prevailing
rule of succession at the ethnic group level for the headman of a local
community (retrieved from Murdock’s, 1957 World Ethnographic
Sample). The rationale of this proxy is to capture parents’ incentives to
invest in their children health (knowing that hereditary political suc-
cession makes children be perceived as future source of old-age insur-
ance, labor and land income, and source of political power), which
might vary between matrilineal and patrilineal succession. We then
create five indicator variables: hereditary by son, hereditary by other
patrilineal heir, hereditary by a sister’s son, hereditary by other matri-
lineal heir, and nonhereditary succession (through appointment of
headmen by some higher political authority, or through election or some
other method of formal consensus, or through informal consensus or
personal influence).

We also consider precolonial political centralization at the ethnic
group level to capture ethnic groups’ attitudes towards public author-
ities. It is a binary index that takes the value 1 if the ethnic group was
historically part of a centralized and organized state, with complex
layers of administration (with 2, 3, or 4 levels beyond the local com-
munity), and 0 otherwise (implying that the jurisdictional hierarchy
beyond the local community equals O or 1). Data come from Murdock
(1967), and this aggregation follows Gennaioli and Rainer (2006, 2007).

2.3.3. Colonial controls for ethnic distance

We use data from Michalopoulos and Papaioannou (2016) to include
dummies for colonial intervention characteristics resulted in ethnic
groups split across country borders as well as in current minority or
majority status in contemporaneous national borders. Split ethnic
groups have been shown to be more prone to conflicts and to have lower
national identity. Thus, including this variable (dummy variable that
identifies partitioned ethnicities as those with at least 10% of the his-
torical homeland surface area falling into more than one contemporary
country) allows us to control for potential identity distance. In addition,
including minority status allows to control for potential ethnic distance
between mothers’ group and the one of the health workers or officers in
charge of immunization that might lead to ethnic grievance or
discrimination during health seeking interactions. It allows also to
control for the ethnic distance between mother’s ethnic group and the
ethnic group mainly represented by the local or central political power.

2.4. Empirical specification

Our goal is to estimate the relationship linking contemporary de-
mand for vaccination to ancestors’ exposure to the slave trade within
locations. Thus, we estimate the following equation:

S ¢

Vaccin e =ay + p Slave, +X Q4+ X O+ & esc

ime,lc m.e,l,c

where Vaccin; me, . is a binary indicator variable equal to one if child i
born to mother m from ethnic group e within locality [ and country c is
vaccinated against measles, and zero otherwise. a; denotes a vector of
location-(survey) year interacted fixed effects. Slave, is a binary
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indicator variable equal to one if the mother’s ethnic group e has been
slave-raided, and zero otherwise. X’; m ¢ is the set of child individual
controls, while X’ .1 is the set of mother/household controls. X’, in-
cludes the ethnic-group level controls for precolonial cultural prefer-
ences for preventative behavior and child investment, and for colonial
characteristics associated with ethnic distance. The standard errors are
clustered at the ethnic group level. We estimate a linear probability
model for ease of interpretation of the results (results using a logit
regression were similar).

3. The vertical legacy of the slave trade on present- day demand
for vaccination

3.1. Main results

Results are reported in Table 1. In Column 1, beyond the ethnicity-
level exporting slaves indicator, we control only for country-year fixed
effects to filter out all country-wide time-varying characteristics
affecting demand for measles vaccination. In Column 2, we introduce
the most important confounding factors for our analysis: ethnicity-level
variables meant to capture the precolonial characteristics of ethnicities,
as well as the differing impacts of colonial intervention on ethnic groups.
In Column 3, to account for the individual-specific heterogeneity, we
include child, mother, and household demographics. In Column 4, we
introduce location controls to further reduce the residual unobserved
heterogeneity. Column 5 reflects our baseline estimation with cluster-
year fixed effects (replacing location controls). Though very restric-
tive, this last estimation is our baseline estimation since our aim is to
capture the vertical legacy of the slave trade, that is, the vertical
mechanism of cultural persistence within a given local context.

The results are consistent with this strategy. When we do not filter
out ethnicity-level confounding factors, the ethnicity-level slave export
variable captures all the cross-ethnic heterogeneity and the estimate is
not significant. Once we control for these confounding factors, the es-
timate is statistically significant and increases (in absolute terms) as we
introduce important controls. The last estimate underlines that when
estimating the impact of the slave trade that channels only through the
vertical mechanism of cultural persistence, the effect remains very large.
Among children currently living in the same location, a child’s ances-
tors’ exposure to the slave trade decreases his likelihood of being
vaccinated against measles by more than 5 percentage points. Thus, the
estimates suggest that at least half of the effect of the slave trade on
demand for vaccination is driven by cultural transmission of mistrust
across generations.

To assess the magnitude of the slave export coefficient, we compare
its explanatory power against standard determinants of children vacci-
nation (see Table VI in the Appendix Section A.2). We find that the
adverse effect of the slave trade is more important than the positive
effect of belonging to the highest quantile of the income distribution,
more important than the positive effect of having an employed mother,
and dominates the positive effect of having a literate mother. Imple-
menting a counterfactual analysis, the estimate predicts a 25% increase
(from 20 to 25%) in coverage rate for Hausa in Northern Nigeria — the
ethnic group with the lowest immunization rate in our sample — had
they been a slave-free ethnic group, leading to 50% drop in measles
incidence rate, that is, 10,625 cases of infection avoided over two years
between 2011 and 2014 (knowing that Hall and Jolley (2011) predict
that a 1% increase in the MCV1 coverage rate is associated with a 2%
decrease in the disease incidence in the same year and the following
year).

The within-location estimation strategy implies that the source of
identification is the movers in the sample (i.e. individuals of different
ethnic groups who have relocated over the centuries from their ances-
tors’ original ethnic homeland), who bring variation in exposure to the
slave trade across ethnic groups living in the same geographical cluster
(location). While we can expect that movers may not be representative
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Table 1
LPM estimates of the determinants of measles vaccination.
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Measles Vaccine

@D (2 3) @ (5)
Group exports slaves (=1) 0.0380 —0.0449* —0.0849%** —0.0902%%** —0.0575%*

[0.0343] [0.0273] [0.0291] [0.0250] (0.0223)
Ethnic controls No Yes Yes Yes Yes
Child controls No No Yes Yes Yes
Mother controls No No Yes Yes Yes
Household controls No No Yes Yes Yes
Location controls No No No Yes No
Country x Survey-Year FE Yes Yes Yes Yes No
Location x Survey-Year FE No No No No Yes
Adj. R-Squared 0.085 0.111 0.150 0.154 0.210
N observations 142,317 114,244 81,280 80,088 81,280
Number of ethnic groups 98 98 98 98 64
Number of area clusters 9726 9726 9726 9726 7325

The table reports LPM estimates. Below the coefficients, in parentheses are standard errors adjusted for clustering within ethnic groups, in square brackets are standard
errors adjusted for two-way clustering within ethnic groups and locations. Ethnic precolonial controls include dummies for norms of: political succession, postpartum
sex taboo, rigidity of girls’ premarital sexual behavioral norms, political centralization. Ethnic colonial controls: split across country borders, minority status. Child
controls include: sex of the child, the order of birth, a dummy for home delivery. Mother controls: education, literacy status, employment status, religion, age, access to
health facility, total children, birth interval, ideal number of children, unwanted births, watch TV, listen to radio. Household controls: father employment status, the
gender of the household head, the household wealth index, mother makes health decision. Location controls: density, luminosity at night, elevation, distance to water,
to the sea, and to capital city, existence of natural resources (diamond mines, petroleum plants), recent experience of conflicts, violence and riots (from Armed Conflict
Location and Event Data Project), disease environment using the malaria stability index constructed by Kiszewski et al. (2004). *p < 0.10, **p < 0.05, ***p < 0.01.

of the population, we build on Casari et al. (2018) to assume that if our
estimates are biased, they are downward biased. In particular, Casari
et al. (2018) provide empirical evidence and a theoretical explanation
for self-selection into migration by more trusting individuals according
to the origin and destination characteristics. They find that more trust-
ing individuals are more likely to emigrate when the local fraction of
trusting peers is low and the destination characteristics make migration
more attractive for the trusting. In our sample, 71% of the movers are
from slave-raided ethnic groups, implying that their original ethnic
homeland is a slave-raided area. We know that slave-trade exposure is
associated with more suspicious, less trusting, behaviors. We can then
infer that the local fraction of trusting peers in their place of origin is low
for these slave-raided movers and that they relocate in slave-free loca-
tions characterized by better enforcement of civic behavior. This con-
verges towards the selection of more trusting individuals in our
within-location estimation strategy, potentially leading to a downward
bias of our estimates for the impact of the slave trade.

Regarding the impact of the other regressors, as expected, we find
that initial cultural preferences for preventative behavior and child in-
vestments (captured respectively by sexual norms and child political
hereditary variables) have a positive and significant effect on present-
day demand for vaccination (see Table VI in the Appendix Section
A.2). Precolonial political centralization and identity distance due to
colonial intervention, captured respectively by the centralization and
split ethnic group indicators, do not seem to have a significant impact on
demand for vaccination. Minority ethnic groups are positively associ-
ated with vaccines uptake.

The role of the intensive margin of historical slave trade exposure
could also be investigated using Nunn and Wantchekon’s (2011) data on
the number of slaves aggregated at the ethnic group level. However, it is
important to note that such a variable could introduce a bias due to
measurement error. Yet, considering the distribution of the exports is
highly left skewed with a small number of observations taking on large
values, we use the natural log of one plus the total number of slaves from
an ethnic group (expressed in thousands of people) as a measure of the
intensity of the slave trade. Replacing the ethnicity-level exporting of
slaves indicator by this variable in our baseline estimation, we observe
that the estimated coefficient for slave exports is negative and statisti-
cally significant (see Table VII in the Appendix Section A.2). We go
beyond by estimating the relative importance of the extensive and
intensive margins of historical slave trade exposure. We find that the

extensive margin explains the most of the variation in demand for
vaccination. These results suggest that it is not historical exposure in-
tensity that matters for the vertical transmission of mistrust but anec-
dotal evidence.

It is also interesting to note that we could expect a positive effect of
historical slave trade exposure on traditional medicine due to a substi-
tution effect. We test this effect by considering these two variables in the
DHS survey: usage of traditional medicine in case of fever/cough, and
usage of traditional medicine in case of diarrhea. We do not observe any
statistically significant effect of the slave trade and the estimates are not
similarly signed (positive for diarrhea and negative for fever/cough)
(results are not displayed in the paper but are available upon request).
Overall, these results suggest that individuals with ancestors who had
exposure to the slave trade less utilize healthcare services.

3.2. The mistrust mechanism

In the introduction of the paper, based on the extant theoretical and
empirical literature, we clearly point to mistrust as a potential channel
through which the slave trade affects current demand for vaccination. If
this is the right mechanism, then a negative relationship between slave
trade exposure and trust-insensitive health demand outcomes should not
exist.

The extensive literature on the determinants of malaria preventives
utilization converges towards the absence of trust component in the
decision. For instance, Dupas (2009), using experimental variation in
prices interacted with experimental variation in framing and targeting
strategies in Western Kenya, finds that liquidity constraint is the only
barrier to the resort to insecticide-treated bed nets (ITNs). In addition,
Kimbi et al. (2014) find that 99% of their subjects (i.e. vulnerable groups
in the Buea Health District, Cameroon) had good perception of ITN as a
means of malaria prevention. More recently, Duflo et al. (2021) find that
the use of insecticide-treated bed nets is positively linked to education.
Overall, to our knowledge, despite the extensive related literature, there
is no paper that provides evidence of the importance of trust to explain
ITNs ownership and utilization. Thus, we expect no effect of historical
slave trade exposure on the use of malaria preventive ITN.

By contrast, blood test consent is more similar to vaccine injection as
it involves, even though non-invasive, a blood prick. Thus, while
vaccination decision implies two types of trust (trust in vaccines effec-
tiveness, and trust in the health system), blood test consent implies only
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the latter ((Lowes and Montero, 2021) use blood test consent as a proxy
for trust in medicine, underlining that it has the benefit of being a
revealed preference measure of trust rather than a self-reported mea-
sure). We could then expect a negative impact of mothers’ ancestors
exposure to the slave trade on their blood test consent, but potentially
weaker in magnitude relative to the effect found for measles vaccine
uptake.

We use the DHS female modules surveys that also provide informa-
tion on mothers’ consent to a blood test and on their use of ITNs. Results
are reported in Table 2. The first column reports the estimate of the
relationship between mothers’ ancestors exposure to the slave trade and
their use of ITN today. Column 2 reports the same estimate with the
blood test consent as outcome variable. The findings are in line with our
predictions. We estimate a statistically insignificant relationship be-
tween slave trade historical exposure and contemporaneous use of ma-
laria preventive ITN, but a statistically significant and sizeable (but
weaker than for measles vaccine uptake) negative relationship between
slave trade historical exposure and present-day blood test consent.

3.3. Cultural transmission mechanisms inside the family

The previous section has established a robust within-location rela-
tionship between the slave trade and contemporaneous demand for
children vaccination or for other health services, highlighting the
importance and persistence of the vertical cultural transmission channel
in health decisions. We further investigate the role played by cultural
transmission mechanisms within the family.

In the economic literature, cultural transmission is formalized as the
result of decisions made inside the family (corresponding to the vertical
channel of cultural transmission, from parents to children) (Bisin and
Verdier, 2001). A fundamental assumption in these models, called
“imperfect empathy”, implies that parents, while altruistic, tend to
prefer children with their own cultural traits. Therefore, as the inter-
generational transmission of cultural traits involves economic decisions
of rational agents (the cultural parents), an important implication of
these models is that the transmission mechanism is not necessarily
monotonically increasing in the exogenous material payoffs associated
to cultural traits. Thus, according to Bisin and Verdier’s (2001) theo-
retical model, both parents’ preferences and value of their children

Table 2
LPM estimates of the determinants of ITN use and Anemia Hemoglobin test
consent.

Use Malaria ITN Net Accept Anemia Test

@ (2)
Group exports slaves (=1) 0.0185 —0.0479%*
(0.0183) (0.0083)
Ethnic controls Yes Yes
Child controls Yes Yes
Mother controls Yes Yes
Household controls Yes Yes
Location x Survey-Year FE Yes Yes
Adj. R-Squared 0.338 0.205
N observations 82,199 31,471
Number of ethnicity clusters 59 45
Number of area clusters 6884 4326

The table reports LPM estimates. Standard errors are adjusted for clustering
within ethnic groups. Ethnic precolonial controls include dummies for norms of:
political succession, postpartum sex taboo, rigidity of girls’ premarital sexual
behavioral norms, political centralization. Ethnic colonial controls: split across
country borders, minority status. Child controls include: sex of the child, the
order of birth, a dummy for home delivery. Mother controls: education, literacy
status, employment status, religion, age, access to health facility, total children,
birth interval, ideal number of children, unwanted births, watch TV, listen to
radio. Household controls: father employment status, the gender of the house-
hold head, the household wealth index, mother makes health decision. *p <
0.10, **p < 0.05, ***p < 0.01.
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welfare are likely to explain intergenerational transmission of cultural
values. Consequently, we expect children from historically slave-raided
ethnic groups and whose family has a higher preference for traditional
practices (and hence potentially against vaccines) or higher incentives to
transmit across generations their inherited cultural traits (mistrust in
this specific case), to be even less likely vaccinated.

In particular, among our mother-level variables, religious affiliation,
and more specifically, affiliation to traditional African precolonial re-
ligions (after centuries of monotheist religions (Islam and Christianity)
spread across Africa) might capture higher preferences for traditional
practices and hence traditional medicine, which could reinforce the ef-
fect of mistrust due to slave trade exposure on demand for vaccination.
Table 3, Panel A, shows the heterogeneous impact of past exposure to
the slave trade across religious affiliations. When our main explanatory
variable is interacted with the dummy variable traditional religion
(column (1)), we find that the negative effect of slave trade exposure
more than doubles. By contrast, when our main explanatory variable is
interacted with the other religious affiliation dummy variables, we find
that the coefficient of the interaction term is not significantly different
from 0.

Table 3
LPM estimates of the determinants of measles vaccination, cultural transmission
mechanisms.

Measles Vaccine
(€8] 2 3 “@

Panel A: Preferences for traditional practices

Dep.Var:

Group exports slaves —0.0577** —0.0581**  —0.0546**  —0.0540**
=1 (0.0224) (0.0224) (0.0220) (0.0257)

Group exports slaves —0.0729**

(=1) X Traditional (0.0337)
religion (=1)

Group exports slaves 0.0348
(=1) X Muslim (=1) (0.0297)

Group exports slaves —0.0206
(=1) X Catholics (=1) (0.0132)

Group exports slaves —0.0076
(=1) X Protestants (0.0137)
=D

Baseline controls Yes Yes Yes Yes

Location x Survey-Year Yes Yes Yes Yes
FE

Observations 81,280 81,280 81,280 81,280

Adj. R-squared 0.210 0.210 0.210 0.210

Panel B: Values of children welfare

Group exports slaves —0.0431%** —0.0448**
=D (0.0155) (0.0222)

Group exports slaves —0.0110
(=1) X Hereditary (0.0370)
political succession
(=D

Group exports slaves —0.183**

(=1) X Matrilineal (0.0794)
inheritance (=1)

Baseline controls Yes Yes

Location x Survey-Year Yes Yes
FE

Observations 81,280 81,280

Adj.R-squared 0.210 0.210

The table reports LPM estimates. Standard errors are reported in parentheses and
adjusted for clustering within ethnic groups. Panel A and Panel B are estimated
as in our baseline controls where ethnic precolonial controls include dummies
for norms of: political succession, postpartum sex taboo, rigidity of girls’ pre-
marital sexual behavioral norms, political centralization. Ethnic colonial con-
trols: split across country borders, minority status. Child controls include: sex of
the child, the order of birth, a dummy for home delivery. Mother controls: ed-
ucation, literacy status, employment status, religion, age, access to health fa-
cility, total children, birth interval, ideal number of children, unwanted births,
watch TV, listen to radio. Household controls: father employment status, the
gender of the household head, the household wealth index, mother makes health
decision. *p < 0.10, **p < 0.05,***p < 0.01.
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Cultural transmission of mistrust due to past exposure to the slave
trade is also expected to be more important when children are more
important for parents. Therefore, we interact our main explanatory
variable with the ethnicity-level dummy variable with respect to pre-
colonial type of political succession, whether hereditary or not (Table 3,
Panel B, column (1)). The coefficient of the interaction term is negative
but insignificant. We further investigate whether the type of historical
hereditary succession — matrilineal or patrilineal — plays a role in cul-
tural transmission. As a matter of fact, in matrilineal lineage systems, by
definition, women are key for determining descent. This implies that in
these systems children represent part of women’s outside option, as their
kin group has an interest in the children. This is the reason why a large
literature in anthropology assumes that matrilineal systems reduce
spousal cooperation (e.g. Radcliffe-Brown, 1950), which has been
empirically corroborated by Lowes (2020). As a consequence, women
not only value more their children’s welfare in matrilineal lineage sys-
tems (we indeed find that matrilineal systems lead to better children
health outcomes: the coefficient of matrilineal dummy itself is positive,
highly significant, and of important size) but also have higher incentives
to transmit to their children their own cultural traits relative to patri-
lineal systems. Thus, we expect higher persistence in the long-run of
inherited cultural mistrust within matrilineal systems, leading to an
increased adverse effect of slave trade exposure for children with
mothers belonging to matrilineal systems relative to patrilineal lineage
systems. The results in Panel B, column (2) show that when our main
explanatory variable is interacted with the dummy variable matrilineal
lineage, we find that the negative effect of slave trade exposure is
multiplied by four. This result could help explain the anthropologists’
puzzle (e.g. Douglas, 1969) regarding the stability of matrilineal systems
through the transmission of positive views about matrilineal systems to
children, including sons.

Appendix A

A.1 Data description

Table IV
Variable description and data source

Social Science & Medicine 293 (2022) 114640

4. Conclusion

This paper emphasizes the importance played by the transmission of
cultural mistrust across generations in explaining variation in children
vaccination, as children belonging to different ethnicities but living
today in the same location have a probability of being vaccinated that
depend on whether their ancestors were affected by the slave trade. This
effect is larger than that of standard determinants of health demand,
such as education or revenue, and holds for trust-sensitive health de-
mand outcomes.

The analysis of the vertical cultural transmission mechanisms within
the family points to a higher persistence of cultural mistrust inherited
from the slave trade in matrilineal systems. We also find that mother’s
affiliation to traditional religion reinforces the adverse effect of histor-
ical exposure to the slave trade.

These results add on complexity for present-day health policies in
sub-Saharan Africa. While the focus so far has been on developing health
policies that account for local vaccination cultures and contexts, our
results show that within a given locality, individuals might behave very
differently according to their ethnicity historicity. More precisely, the
effect of vertical transmission of cultural traits persists in the very long
run, even in potentially positive local vaccination cultures. While we
know that there is not a uniform health policy code deemed appropriate
for all geographical areas, our results suggest that there is space to
integrate ethnic groups’ historical-specificity in health policy design and
communication.
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Variables

Description

Source

Group exports slaves
Employment

Mother age

Mother education

Literacy

Female household head
Mother makes health decisions
Wealth Index

Listen to radio

Watch TV

Religion

Total births

Close pregnancies (last 5 years)

Ideal number of children
Not wanted last child
Distance to health facility
Child birth order

Sex of child

Home delivery

Ethnic Centralization

Split ethnic group

Ethnic minority status
Child Hereditary Succession

Matriarchy

Dummy variable for ethnic groups exporting slaves
Dummy variables for parents’ employment

Reported age of the mother

Reported number of education years

Categorical variable for effective ability to read during survey
Dummy variable for households headed by females
Dummy for child health decisions made by the mother
Categorical variable for the household level of income
Frequency of listening to radio

Frequency of watching TV

Categorical variable for the reported religion

Categorical variable for the mother’s life time birth records
Number of births during the last

Five years

Mothers reported ideal number of children

Dummy variable for undesired last child

Dummy variable for distance to health facility is a problem
Categorical variable for the child birth order

Dummy variable for female child

Dummy variable for a child delivery at home instead of medical facility

Dummy for ethnic group precolonial political centralization
Dummy for ethnic group split during colonial period
Dummy variable coded for groups outside majority

Dummy variables coded from indicators on types of precolonial political hereditary succession

Dummy variable for precolonial child matrilineal inheritance

Nunn and Wantchekon (2011)
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey

Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey
Demographic Health Survey

Murdock Ethnographic Atlas (1967)
Michalopoulos and Papaioannou (2016)

Demographic Health Survey

Murdock World Ethnographic Sample

(1957)

Murdock World Ethnographic Sample

(1957)

(continued on next page)
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Table IV (continued)
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Variables Description

Source

Postpartum sex-taboos
Rigidity of premarital sexual
norms girls

Dummy variables coded from indicators on historical norms of postpartum sex-taboos
Dummy variables coded from indicators on historical norms of premarital sexual behavior of

Murdock Ethnographic Atlas (1967)
Murdock Ethnographic Atlas (1967)

Table V
Summary statistics at the location (cluster) level

Obs. Mean S.d. Min. Max.
Number of ethnic groups 9726 1.70 0.87 1 7
Number of children 9726 16.18 11.92 1 91
Number of mothers 9726 11.08 7.42 1 54
Measles vacc. rate 9707 0.66 0.25 0 1
Group exports slaves 9726 0.80 0.37 0 1

A.2 Complementary results
Table VI

LPM estimates of the determinants of measles vaccination

Measles

Ethnic group exports slave

Ethnic group precolonial centralization
Split ethnic group during colonial period
Minority group

—0.0575** (0.0223)
—0.0317 (0.0213)
—0.0058 (0.0157)
0.0276*** (0.0097)

Precolonial Cultural Norms of Child Investment: Type of Political Hereditary Succession (Ref: Political hereditary by a sister’s son)

Political hereditary by son

Political hereditary by other patrilineal heir
Political hereditary by other matrilineal heir
Political nonhereditary

Absence of any such office

Precolonial Cultural Norms of Preventative behavior
Postpartum sex taboo duration norms (Ref: None)

No longer than one month
1-6 months

6 months to 1 year

More than one to two years
Over two years

0.118*** (0.0367)
0.0184 (0.0184)
0.138*** (0.0365)
0.0632 (0.0396)
0.0790 (0.0587)

—0.0040 (0.0473)
0.115* (0.0689)
—0.0157 (0.0500)
—0.0005 (0.0154)
0.0449*** (0.0159)

Girls’ premarital sexual behavior norms (Ref: allowed, censured only if pregnancy)

Early marriage of females

Insistence on virginity

Prohibited but weakly censured

Freely permitted

Household socio-demographics:

Father employed (=1)

Mother employed (=1)

Mother Age

Mother education (years)

Mother Literacy (Ref: Not able to read)

Read partially

Read adequately

Distance to health facility is a problem (=1)

Female household head

Mother makes health decisions

Listen to radio

Watch TV

Wealth Index Quantile (Ref: poorest)
2nd quantile

3rd quantile

4th quantile

5th quantile

Religion (Ref: other)

Catholic

Protestant

Traditional

Muslim

Mother Births History (Ref: < 2)

Life time total births (3/4)

Life time total births (>5)

Close Births (last 5 years)

Mother fertility preferences

—0.107 (0.0664)
0.0455 (0.0330)
0.0448* (0.0264)
0.0077 (0.0176)

0.0176 (0.0170)
0.0465*** (0.0062)
0.0629*** (0.0060)
0.0009 (0.0015)

0.0200*** (0.0067)
0.0375*** (0.0055)
—0.0152** (0.0063)
—0.0138** (0.0062)
0.0100*** (0.0037)
0.0060** (0.0023)
0.0072 (0.0043)
0.0085 (0.0054)

0.0193*** (0.0062)
0.0352*** (0.0098)
0.0500*** (0.0127)

0.0135 (0.0108)
0.0017 (0.0090)
—0.0332** (0.0150)
—0.0280* (0.0145)

0.0803*** (0.0068)
0.213*** (0.0130)
—0.0509*** (0.0045)

(continued on next page)
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Table VI (continued)

Social Science & Medicine 293 (2022) 114640

Measles

Ideal number of children (N)
Not wanted last children
Child birth order (Ref: < 2)
Birth order (2/4)

Birth order (5/18)

Sex of child (female = 1)
Home delivery (=1)
Location x Survey-Year FE
Adj. R-Squared

N Observations

0.0023** (0.0011)
0.0011 (0.0050)

—0.117*** (0.0105)

(0.0225)
(0.0033)
—0.0287** (0.0143)
Yes
0.210
81,280

The table reports LPM estimates of the remaining explanatory variables in the baseline estimation in Column (5) of Table 1.

Standard errors are reported in parentheses and adjusted for clustering within ethnic groups. *p < 0.10, **p < 0.05, *

Table VII

LPM estimates of the determinants of measles vaccination

Measles Vaccines

(€3] 2)
In (1 + exports) —0.0051* —0.0004
(0.0030) (0.0043)
Group exports slaves (=1) —0.0542**
(0.0258)
Ethnic controls Yes Yes
Child controls Yes Yes
Mother controls Yes Yes
Household controls Yes Yes
Location x Survey-Year FE Yes Yes
Adj. R-Squared 0.210 0.210
N observations 81,280 81,280
Number of ethnicity clusters 64 64
Number of area clusters 7325 7325

The table reports LPM estimates. Standard errors are reported in parentheses and
adjusted for clustering within ethnic groups. Ethnic precolonial controls include
dummies for norms of: political succession, postpartum sex taboo, rigidity of girls’
premarital sexual behavioral norms, political centralization. Ethnic colonial controls:
split across country borders, minority status. Child controls include: sex of the child,
the order of birth, a dummy for home delivery. Mother controls: education, literacy
status, employment status, religion, age, access to health facility, total children, birth
interval, ideal number of children, unwanted births, watch TV, listen to radio.
Household controls: father employment status, the gender of the household head, the

household wealth index, mother makes health decision. *p < 0.10, **p < 0.05,

< 0.01.
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