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Abstract We use historical and modern data on the Igbo ethnic group in Nigeria to
assess the relationship between polygamy and child mortality. We examine several
possible channels for this correlation, and test its sensitivity to observable char-
acteristics of individuals, households, and regions in order to infer the scope for
selection on unobservables to drive the polygamy-child mortality correlation. We
find a statistically significant positive relationship between polygamy and child
mortality in the modern period, and a statistically insignificant positive relationship in
the historical data. Although there is a limited role for polygamist-specific intra-
household dynamics and behavioral practices in shaping the mortality of children in
such households, the sensitivity of the polygamy-child mortality correlation is con-
sistent with an important role for selection into polygamy, particularly on unobser-
vable characteristics.

Keywords Polygamy ● Child mortality ● Family economics

1 Introduction

Long of interest to anthropologists and sociologists, the institution of polygamy has
also come under study by economists seeking to explain poor development outcomes
in Sub-Saharan Africa. In some of these studies, the practice of polygamy has been
theorized to hinder economic growth by undermining human capital and wealth
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accumulation (De La Croix and Mariani 2015; Tertilt 2005); meanwhile others show
that the weakening of altruism in polygamous households leads to more efficient
production (Akresh et al. 2012, 2016; Kazianga and Wahhaj 2016). These studies
suggest that distinct features of polygamous households—or features strongly cor-
related with polygamy—play an important role in macroeconomic success through
their effects on individual wellbeing.

The association between polygamy and poor welfare outcomes is of particular
importance given how widespread polygamy is in Sub-Saharan Africa: roughly 25 %
of married women in Sub-Saharan Africa are in polygamous marriages, and about the
same fraction of children under 14 have been born to polygamous mothers.1

Accordingly, it is likely that many of the region’s children may be exposed to adverse
conditions associated with membership in polygamous households. How does this in
turn affect their chances of survival?

In this paper, we analyze the correlation between polygamy2 and child mortality
in both a historical dataset and a modern one. Our historic data were originally
collected in 1911 by the anthropologist Northcote Thomas, in three Igbo villages in
southeastern Nigeria. We have recovered these from the archive and digitized
them. Using the household rosters that Thomas compiled, we correlate the fraction of
the household head’s children who have died with his number of wives, and
assess the sensitivity of this correlation to controlling for a variety of location
and extended family fixed effects, for past fertility, and for the composition
of the household. Adding historical data to the literature on polygamy and child
health allows us to make two contributions that are not available to many studies that
employ modern data. First, we are able to assess the correlation between polygamy
and child mortality in a setting where many of the variables that confound the links
between child mortality and polygamy in the present, such as Christian religious
beliefs or attitudes toward modern medicine, are far less pronounced. In so doing,
and in the spirit of Deaton (2009) and Deaton and Cartwright (2016), our approach
takes account of how the institutional and historical context may matter to the
relationship under study. Second, the historical data classify the households into sub-
village quarters and into families, allowing us to assess the strength of the correlation
comparing households within these broader networks. Additionally, to our knowl-
edge, ours is the first study to quantitatively test for the relationship between poly-
gamy and child mortality in historical data.

In order to validate our historical findings on the Igbo, and to examine changes in
the association between polygamy and child mortality over time in this setting, we
perform a similar exercise using the Igbo sub-sample of the most recent
Demographic and Health Survey data from Nigeria. We correlate the mortality of
individual children with whether their mothers are polygamous, and assess the
sensitivity of this correlation to a wide set of controls. In particular, we use
methods set forth by Altonji et al. (2005) and Oster (2016) to provide inference on
what the sensitivity of our estimates to observable controls can tell us about the

1 See appendix for calculation.
2 In the context of the Igbo in Nigeria, polygamy in fact refers to polygyny, or the practice of one man
taking more than one wife. Throughout this paper, we use the two terms interchangeably.
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potential role for selection on unobservables to explain the raw correlations that
we measure.3

In both our historical sample and our modern sample, we find positive correlations
between polygamy and child mortality, confirming the stylized fact uncovered in
earlier studies (e.g., Omariba and Boyle 2007; Strassmann 1997). In the historic data,
however, this result is not statistically significant.4 Adding vectors of controls and
fixed effects does substantially lower the magnitude of the correlation in the sample,
suggesting an important role for selection on both observables and unobservables in
explaining the general pattern.

The existing literature has focused on several mechanisms by which polygamy
may be associated with poor child health outcomes, including resource dilution,
crowding, intra-household allocation, behavioral practices, and selection. Indeed, this
literature has reached mixed conclusions as to why and how polygamy correlates
with child survival. In order to test the channels by which this association manifests
in our data, we consider each of these explanations in turn. Specifically, we include
additional controls that either capture the observable drivers of both polygamy and
child mortality, or that capture mediating variables that arise as a result of polygamy
and that might help explain its correlation with child mortality. Thus, and given the
mixed evidence in the literature, a contribution of this paper is first, to confirm the
direction of the net association between polygamy and child mortality in the Igbo
context, and next, to use this setting to systematically validate the commonly
hypothesized mechanisms underlying this relationship. We also focus in much
greater depth than in previous studies on how selection into group membership may
help explain the adverse association between polygamy and child mortality. Indeed,
our study makes selectivity into polygamy the chief focus of the analysis, with
findings that suggest that in our context, polygamy as an institutional arrangement
may be important only insofar as it proxies a set of regional, household, and indi-
vidual characteristics that undermine child survival.

To examine the role of resource dilution and physical crowding, we control for
several measures of household size and competition between children. We find that
the inclusion of these measures increases our estimates of the correlation of poly-
gamy with child mortality. Altonji et al. (2005) tests suggest that these channels
would be unlikely to explain away the polygamy-child mortality correlation if we
could include all similar unobservables. Oster (2016) tests, by contrast, urge caution:
we are able to induce changes in our estimated coefficients that are large relative to
the additional variation in mortality explained by these controls.

3 We use the term “selection” in the same sense that Heckman (1990, 1979) refers to “self-selection,”
Altonji et al. (2005) or Oster (2016) refer to “selection on observables/unobservables,” and Angrist and
Pischke (2009) refer to “selection bias.” That is, we consider the degree to which potential mortality
outcomes for children of polygamous and non-polygamous parents may differ even if they were assigned
the same polygamy status. The variables that might correlate with both polygamy and child mortality, and
that confound a causal interpretation of any observed correlation, may not be observable in data. This type
of selection can include behavioral selection (e.g., selection into who is polygynous), which can be a form
of identification bias. This is distinct from mortality selection, which shapes the properties of a sample of
survivors, as in Bozzoli et al. (2009) or Deaton (2007).
4 This is in part because of higher child mortality among the sample of widowers, i.e. men with no current
wives. We report additional results excluding widowers in the appendix. Like our main results, these are
sensitive to vectors of controls and fixed effects.
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We also assess the importance of intra-household allocation in explaining the
polygamy-child mortality relationship, first by using gender-specific correlations of
polygamy with child mortality, and second, by testing for child mortality differences
by wife rank. Here, we find some evidence of a more severe mortality “penalty” for
the daughters than for the sons of polygamists in the historical data, evidence which
is absent in the modern data. Similarly, in the modern data, where we can observe
wife rank, we find no differences in mortality risk for the children of junior vs. senior
wives.

To examine differences in the behavioral practices of polygamists which may
contribute to child mortality, we measure whether the children of modern poly-
gamists are less likely to receive a broad suite of early-life investments, including
vaccinations and medical care in the prenatal period. While these correlations suggest
that the children of polygamists receive fewer health investments, a number of these
results become statistically insignificant and much smaller in magnitude after con-
trolling for location fixed effects and predetermined controls such as wealth and
maternal education. Thus, these results point to selection into polygamy as an
important mechanism underlying the polygamy-child mortality relationship.

Finally, we test for the role of differential selection into polygamous unions, and
show that several observable characteristics of polygamist parents differ from those
of monogamists. No single characteristic so substantially weakens the correlation of
polygamy with child mortality that we can identify it as the most important margin of
selection. Nevertheless, and in accordance with our findings on behavioral practices,
our results on polygamist selectivity are consistent with the importance of unob-
served features of the locations where polygamists reside, women’s education and
opportunities, and general socioeconomic status.

1.1 Contribution

1.1.1 Family form and child outcomes

There exists a large literature testing how family form and composition affects
resource allocation decisions within the household. Factors such as the household’s
size, age profile, marital type, and kinship type; the gender of decision-makers; and
the social status of household members; can affect household outcomes including the
types of expenditures made, the distribution of investments amongst members, and
the efficiency of household production (Black et al. 2005; Browning 1992; Browning
et al. 2014; Duflo and Udry 2004; Grossbard 2014; Kazianga and Wahhaj 2016; Pilla
and Dantas 2016; Tertilt 2005).

Recent work has focused on how characteristics and intra-household dynamics
peculiar to polygamous households may affect consumption and resource allocation.
A key feature of this literature is an examination of the dynamics between wives. For
instance, although polygamous households may be intuitively expected to be inef-
ficient, due largely to competition between wives, the evidence is mixed: some
studies reject the collective rationality of polygamous households (Dauphin et al.
2015), while others affirm it (Dauphin et al. 2010); yet others find their efficiency to
be context-dependent (Dauphin 2013). Agarwal (1997) and Akresh et al. (2012,
2016) emphasize the role of co-wife cooperation in polygamous households, where
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the lack of altruism in co-wife relationships leads to greater productive efficiency
between co-wives than between spouses. For contrast, Rossi (2015), Arthi and
Fenske (2016), and Kazianga and Klonner (2006) point to co-wife rivalry as a driver
of fertility competition amongst polygamist wives, of strategic time mis-allocation in
child care, and of health disparities by wife rank, respectively. Meanwhile, Han and
Foltz (2015) find that the degree of co-wife competition or cooperation depends on
the ethnic context of polygyny. Thus, the balance of power between spouses and
amongst wives in polygamous households—and so too, the distribution of resources
to children—may depend both on the distinct cultural features of polygamous
households, and on selectivity into polygamy by widely-cited determinants of bar-
gaining power such as education, wealth, and outside options.

Investigation of the effects of household composition, through intra-household
bargaining, on children’s outcomes is a key theme in the work of Angus Deaton.
Although some of this research focuses on the effects of household size on per capita
food availability (Deaton and Paxson 1998), or offers recommendations to improve
the quality of data used to test for age and gender differences in poverty and resource
allocation (Case and Deaton 2003), the bulk of this strand of research concerns
gender discrimination in intra-household allocation to children. Specifically, Deaton
and his co-authors test for such discrimination by using the demographic separability
of certain consumption categories to determine the degree to which parents sacrifice
their own consumption to accommodate the addition to the household of a son vs. a
daughter (Deaton and Muellbauer 1986; Deaton et al. 1989). Using this method, they
find suggestive but surprisingly limited evidence of gender discrimination in poor
and rural households in Asia and Africa (Deaton 1989; Subramanian and Deaton
1991). Indeed, in response to his own body of research, and a number of similar
studies it spawned, Deaton remarks that “it is a puzzle” that expenditure data con-
sistently fails to show gender effects, even where discrimination is known qualita-
tively to exist, and where outcomes show clear evidence of gender-based differences
in welfare (Deaton 1997, p. 240). While the household-level budgetary data typically
available may tend to obscure the effects of household composition on resource
allocation (Kingdon 2005), it is clear that Deaton’s intuition regarding the effects of
household form on child well-being remains relevant to studies, such as this and
others on the welfare effects of polygamy, which use health outcomes as a revealed
measure of parental investment.5

Our work adds to this literature by examining how the practice of polygamy—
through household organization, features, and behaviors unique to this form of
marriage—correlates with child survival. In particular, we show that while there are
gender differences in survival in polygamist households, which suggest that these

5 Although our data come from Nigeria, the themes it raises—such as resource pressure, gender pre-
ference, and intra-household competition in non-nuclear households—are relevant to debates on family
form and child health in India, the site of much of Deaton’s work, as well as internationally. While
polygamy may be primarily practiced in Sub-Saharan Africa, such practices exist both de jure (often in the
form of religious exemptions for Muslims) and de facto in a variety of modern societies, including those in
the Middle East and South and Southeast Asia. Furthermore, in practice, household dynamics and risks to
child health similar to those observed in polygamous households may also exist in nominally monogamous
households and in extended or joint ones. For instance, Coffey et al. (2014) find that in rural India, the
children of junior-ranked daughters-in-law in joint households achieve lower heights, consistent with
nutritional deprivation.
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households have either different gender preferences in their offspring or different
balances of spousal bargaining power than their monogamist counterparts, there is no
evidence of a wife-seniority gradient in child mortality among polygamists. Our
finding that polygamy is associated with higher rates of child mortality also suggests
that the potential child health benefits of cooperation amongst co-wives may be
negligible.

1.1.2 Income and health in poor settings

The impact of household form on the distribution of resources to children is of
special concern in poor and rural settings, in which the scope to invest in children’s
nutrition, health care, and education may be limited. Both theory and evidence
on childhood poverty and poverty alleviation suggest that children in disadvan-
taged households suffer worse health and well-being in the short term as well as in
later life (Almond et al. 2011; Heckman 2007; Wood 2003). The same may also be
the case amongst young children living in poor regions more generally (Chetty
et al. 2015; Smith-Greenway and Trinitapoli 2014). Similarly, adverse shocks to
household income (e.g., Banerjee et al. 2010; Fishback and Thomasson 2014) and
nutritional availability (e.g., Barker and Osmond 1986; Ó Gráda 2011) have been
shown to do meaningful damage to children’s human capital (see Almond and
Currie 2011 for an in-depth survey). Given the prevalence of polygamy in poor
and rural regions (Smith-Greenway and Trinitapoli 2014), the selection of poorer
and less well educated women into polygamous unions (Amankwaa 1996),
and the vulnerability of children in polygamous households to reductions in their
access to resources (Brahmbhatt et al. 2002; De La Croix and Mariani 2015), the
association between early-life conditions and child health is of particular relevance to
our study.

Here, too, Deaton’s work offers insights into the relationship between poverty,
early-life conditions, and health. This body of research investigates a number of big-
picture issues such as socioeconomic gradients in multi-dimensional health and
subjective well-being (Case and Deaton 2005; Deaton 2008b, 2012; Kahneman and
Deaton 2010), the impact of income inequality on health (Deaton 2003, 2008a;
Deaton and Lubotsky 2003), and the differences within and across countries in the
association between improvements in income and those in health (Cutler et al. 2006).
However, it also addresses smaller-scale questions such as the degree to which
income constrains nutritional provision (Subramanian and Deaton 1996) and the
effects of the early-life disease environment on survival and growth (Bozzoli et al.
2009; Deaton 2007).

These latter studies are especially relevant in our context, and emphasize that
income likely matters most to nutrition, health, and mortality risk at the lower end of
the income distribution. For instance, Deaton (2007) and Bozzoli et al. (2009) find
that the adverse effects of the early-life disease environment on adult height in poor
settings are so strong that mortality selection (the culling of the health distribution’s
lower tail), dominates the scarring effects (the damage to individual health status)
associated with poverty and early-life morbidity. Their results are especially relevant
to our study, since they not only suggest a strong impact of poverty on child health,
but also provide a setting in which selection (in their case, into survivorship; in ours,
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into polygamous households) plays an important role in driving the observed health
outcomes.

Indeed, our work emphasizes the role of rural poverty in the relationship between
Igbo polygamy and child mortality. Firstly, we find that polygamy—which is more
prevalent in poor, rural, and socially conservative regions—is associated with poor
child survival, suggesting a role for selection into polygamy on the basis of both
observable and unobservable characteristics of the places in which this marriage
form most often occurs. Secondly, we show that child mortality is higher in poly-
gamist households through the relatively poorer education of polygamist mothers, a
characteristic itself associated with poverty and resulting in lower levels of invest-
ment in infant health. Thus, we show that the selection of poorer and less well
educated women into polygamy is also an important factor underlying the polygamy-
child mortality correlation. Together, our results contribute to the literature on
polygamy and child mortality by suggesting that selection may play an important part
in explaining the correlation between the two, particularly on the unobservable
characteristics of individuals, households, and the communities from which poly-
gamists are drawn.

The rest of the paper proceeds as follows. In section 2, we discuss the literature on
Igbo polygamy and child mortality, and enumerate the channels identified in the
literature for the general correlation between polygamy and child mortality. Section 3
describes our sources of historical and modern data. In section 4, we outline both our
approaches to analyzing the modern and historical data, as well as the techniques we
use to assess the mechanisms driving the polygamy-child mortality relationship and
the sensitivity of our results to observed and unobserved variables. These results and
sensitivity analyses are presented in sections 5 and 6. Section 7 concludes.

2 Background

2.1 Igbo polygamy

In this study, we use data on the Igbo ethnic group of Nigeria, amongst whom
polygamy is prevalent. The Igbo are the third-largest ethnic group in Nigeria. During
the early twentieth century, the Igbo lived largely in rural communities in South-
eastern Nigeria with populations ranging from a few hundred to a few thousand
(Gailey 1970, p. 23). The Igbo are known for their “stateless” political system, and
Igbo agriculture centers on the cultivation of yams and palm oil (Martin 2006). In the
2013 Individual Recode of the Demographic and Health Surveys, a nationally
representative sample of Nigerian women aged 15–49, 68 % of Igbo respondents
report living in urban areas. 34 % report not working, 28 % report working in sales,
and 15 % state that they are agricultural employees. For these women’s partners, the
most commonly reported occupational categories are skilled manual (28 %), sales
(24 %), and agricultural employee (21 %).

Historically, Igbo marriage was polygynous, patrilocal, and involved the payment
of bride price. Polygamy was considered the norm for the Igbo—with Ukaegbu
(1977) reporting that 34 % of Igbo women in his sample were polygamous—and
men commonly aspired to have multiple wives (Basden 1921, p. 97). Colonial-era
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anthropologists viewed 3 to 5 wives as the most common number for a married man,
and the wealthiest and most powerful men could have more than a hundred wives
(Basden 1921, p. 99). Thomas (1913) reported that marriage for women occurred as
early as at age 9 and as late as at age 16, “or even older.” Indeed, Basden (1921,
p. 101) worried that, by creating age gaps in marriage and a large population of
unmarried men, polygamy encouraged adultery and facilitated the spread of disease,
a concern shared by (Uchendu 1965, p. 86).

Anthropologists described several possible motivations for Igbo polygamy during
the colonial and early independence periods. Wives were considered to be both
sensible investments and indicators of a man’s social standing (Basden 1921, p. 97).
More recently, Nwoye (2007) has classified motivations for polygamy as being either
“affluent” (for example, a wealthy man taking multiple wives) or “interventive” (for
example, a man taking a widow as a wife as a means to provide for her care).

For men, polygamy mitigated the impact of household health shocks and conflict,
allowing a man to eat when one wife was sick or refused to cook for him (Basden
1921, p. 100). Having a rival in the household could also make a wife more submissive
(Egboh 1972, p. 434). Even so, violence today is common within Igbo households and
is correlated positively with polygyny (Ilika 2005; Okemgbo et al. 2002).

Perhaps of greatest importance to a polygamous man, the presence of multiple
wives allowed for the production of many offspring (Okonjo 1975, p. 23), although
according to Ukaegbu (1977), polygynous women could be less fertile because of the
age gaps with their husbands. The practice of long birth intervals and post-partum
sex taboos may also have motivated polygamy (Basden 1921, p. 98).

Women also supported polygamy (Basden 1921, p. 97). An Igbo woman’s mar-
riage to a polygamist was a sign of his, and so too of her, socioeconomic status.
Polygamy could also be a source of intra-household power: a junior wife would be
bound to honor a senior wife who helped her husband pay the junior wife’s bride
price (Leith-Ross 1965, p. 126). Women saw the position of sole wife as humiliating,
and encouraged their husbands to take on additional wives both for companionship
and to provide supplementary labor (Basden 1921, p. 99, 1938, p. 231). While men
could hire additional servants to help their wives with their work (Leith-Ross 1965,
p. 226), the support of additional wives provided women the freedom to engage in
private trading (Uchendu 1965, p. 85).

Polygamous Igbo households were arranged in “matrifocal units,” which colonial-
era anthropologists noted were remarkably autonomous within the family. Different
wives lived separately from their husbands, albeit within the same compound
(Amadiume 1987, p. 91). After her first birth, a woman would not cohabit with her
husband (Basden 1921, p. 99). Husbands and wives often had different interests and
household responsibilities, and men were excluded from women’s leisure activities
(Uchendu 1965, p. 86). To colonial observers, divorce was common (Ottenberg
1982, p. 50). Women could return to their natal families, who would welcome their
children (Henderson 1972, p. 216).

These “matrifocal units” existed relatively separately. Each wife had her own “hut;”
This helped limit conflicts between these sub-household units (Uchendu 1965,
p. 188). The Igbo cooking and eating unit centered on a mother, her children, and
other dependents (see Okere et al. 1979, p. 68; Uchendu 1965, p. 55). A wife without
children might be unwilling to feed the child of a co-wife, while the children of
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different co-wives could grow up independently and have nothing to do with each
other as adults (Henderson and Henderson 1966, p. 48). In fact, mothers often
encouraged their children to dislike their half-siblings and to fight with them
(Henderson 1972, p. 412).

Clear distinctions existed between wives. A senior wife enjoyed superior legal
status that also came with ceremonial privileges (Basden 1921, p. 97). Practically
speaking, she was dominant within the household, having substantial control over the
other wives (Basden 1921, p. 98).

Conflicts were frequent among co-wives, and centered on their relative importance,
their wealth, or over their fertility (Henderson 1969, p. 190). Sororal polygamy was
rare, since it could cause disagreement between the sisters (Henderson 1969, p. 169).
Because of these frequent and sometimes severe conflicts between co-wives, the mother
of the principal heir might send him to live with friends in order to ensure his safety
(Basden 1921, p. 102). Despite these disagreements, co-wives could cooperate, parti-
cularly in order to compel their husband to follow their will (Uchendu 1965, p. 86).

Whether because of or in spite of the prevalence of polygamy, Igbo society has
long been characterized by high child mortality. In the earliest years for which they
report data, the Institute for Health Metrics and Evaluation gives a child mortality
rate of 22.4 % for Nigeria in 1970,6 while the World Development Indicators lists a
rate of 32.8 % in 1964.7 Hauck (1963) reports a number of child mortality estimates
from Southeastern Nigeria and the Niger Delta made during the 1950s. These ranged
from 20.0 to 40.8 %, while her own two study villages gave rates of 50.4 and 42.7 %.
In the 2013 Demographic and Health Survey, in which women are asked their
complete birth histories, 12 % of Igbo children were reported to have died in the first
five years of life. For comparison, the World Development Indicators lists a rate of
8.3 % for Sub-Saharan Africa in 2015 and 26.0 % in 1966, compared with 0.7 and
5.9 % for the OECD countries.

Several factors contribute to the high rate of child mortality among the Igbo. Igbo
women face an expectation of high fertility (Ebigbo and Chukudebelu 1979;
Ukaegbu 1977), and often fail to use family planning technologies (Lucas and
Ukaegbu 1977). Uche (1985) cites technological factors such as a lack of clean
water, toilet facilities, and modern medicine, as hazards to children’s health.
Meanwhile, the traditional practice of leaving children in the care of other children
may also have endangered child health (Basden 1938; Green 1964). Igbo socio-
cultural values, such as a belief in “ogbanje” (children who come and go), may also
contribute to child mortality by affecting the response to illness and demand for
medical treatment (Asakitikpi 2008; Izugbara 2000; Nzewi 2001). Indeed, in our
historical sample, the practice of twin infanticide is especially relevant (Achebe
1958; Thomas 1913; Uchendu 1965).

2.2 Polygamy and child mortality

A large literature has found correlations between polygamy, poor child health, and
increased child mortality in several African contexts (e.g., Amey 2002; Defo 1996;

6 www.healthdata.org
7 http://databank.worldbank.org
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Gyimah 2003; Wagner and Rieger 2015), with a risk profile that may vary by child
age (Gyimah 2009; Ukwuani et al. 2002). Omariba and Boyle (2007) review the
literature on the link between polygamy and child mortality; the candidate
mechanisms they describe can be broadly classified into resource dilution, crowding,
intra-household allocation, behavioral practices, and selection.

2.2.1 Resource dilution

While polygamous men tend to be wealthier, Omariba and Boyle (2007) note that the
per-capita resources available for a polygamist’s wife and children are typically
reduced with each additional wife. This is a mechanism emphasized in some theo-
retical treatments of polygamy (e.g., De La Croix and Mariani (2015)). The empirical
evidence for this channel is, however, mixed. Gibson and Mace (2007), for example,
find no evidence that polygamous women have lower BMI than monogamous
women in Ethiopia, while Sellen (1999) finds clear evidence of growth disadvantage
in the children of Tanzanian polygamists. Where women and children are responsible
for their own food and subsistence, the dilution of a husband’s resources across
multiple wives may be minor (Desai 1992). While children of polygamists may face
no nutritional disadvantage, they do suffer from lower levels of investment in health
care, since these expenditures are typically borne by fathers (Gage 1997).

2.2.2 Crowding

The larger size of polygamous households may also result in the problem of physical
crowding. In other, non-polygamous, contexts, overcrowding has been found,
through disease transmission and poor sanitary conditions, to result in a variety of
adverse outcomes including lower heights, higher rates of infectious disease and
infant mortality, and poorer academic performance (Bailey et al. 2016; Cage and
Foster 2002; Cebu Study Team 1992; Delaney et al. 2011; Duquette 2014; Elender
et al. 1998; Eli 2015; Ferreira et al. 2001; Goux and Maurin 2005; Williamson 1982).
As in these contexts, the greater number of individuals in a polygamous family—and
especially, the greater concentration of young children in such families—has been
found to facilitate the spread of and intensification of exposure to infectious diseases
such as measles. However, these effects may be offset by greater birth spacing by
polygamists relative to monogamists, and by differences amongst polygamous
households in the spatial organization of the living compound (Aaby et al. 1983a, b,
1984; Garenne and Aaby 1990).

2.2.3 Intra-household allocation

In contrast to resource dilution, which refers only to the mechanical fact that resources
per capita are likely to be lower in polygamous households due to their larger size,
intra-household allocation-based explanations of the polygamy-child mortality rela-
tionship stress how differences in the preferences and power dynamics of monogamous
and polygamous households can lead them to allocate the same set of resources
differently. Building on Strassmann (1997), who finds greater child mortality among
even wealthier polygamists in Mali, Omariba and Boyle (2007) emphasize that male
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polygamists may feel less attachment to or face fewer incentives to invest in any one
child, leading to lower levels of human capital investment (Tertilt 2005) and lower
chances of social mobility (De La Croix and Mariani 2015) for their children.

Alternatively, the health disadvantage faced by children in polygamous households
may stem from the fact that polygamy generally correlates negatively with female
bargaining power (Doepke et al. 2012; Tertilt 2005), and that the presence of multiple
wives allows for further competition for influence over resource allocation. The
children of senior wives often do better (e.g., Gibson and Mace (2007); Kazianga and
Klonner (2006))—potentially because these women have the opportunity to spend a
portion of their marriage as a monogamist, or because they enjoy greater control over
household resources than do junior wives (whether because of the higher regard
afforded to first wives culturally, or because first wives are less negatively selected
into polygamy relative to later-married wives). Wives in polygamist households may
also have lower levels of bargaining power due to their own worse health relative to
monogamist women (Bove and Valeggia 2009). Similarly, Brahmbhatt et al. (2002)
find that it is only the children of HIV-positive polygamist wives who are at a greater
risk of mortality, possibly because resources are diverted away from their children.

2.2.4 Behavioral practices

Omariba and Boyle (2007) point out that polygamists may be less open than mono-
gamists to modern medical treatments, due in part to their rural status, limited partici-
pation in the formal economy, and low levels of literacy and education. Other relevant
behaviors common in polygamous households relative to monogamous ones include
un-supplemented breastfeeding (Amankwaa 1996), reduced health-seeking behaviors
(Stephenson et al. 2006), and maternal time constraints (Hadley 2005). These (often
harmful) child health practices result from customs specific to polygamous households,
as well as from the selection of less well educated women into polygamous unions.

2.2.5 Selection

The observed and unobserved characteristics of polygamists may drive the correla-
tion between polygamy and child mortality. Omariba and Boyle (2007) note maternal
age, female decision-making authority, and financial resources as possible dimen-
sions of selection. Other writers cite the low levels of education of polygamists
relative to monogamists (Amankwaa 1996; Gyimah 2003) and the prevalence of
polygamy in poorer and less gender-equal regions (Smith-Greenway and Trinitapoli
2014) as important factors underlying the polygamy-child health relationship.
Similarly, men may select into polygamy based on whether they favor a “parenting,”
high-investment strategy over a “mating,” low-investment approach (Heath and
Hadley 1998). Meanwhile, even within polygamous households, selectivity by wife
rank — for instance, by age or socioeconomic status at the time of marriage — may
drive intra-household gradients in child outcomes (Gibson and Mace 2007).

Apart from these possible negative influences, the literature has nevertheless
emphasized a number of channels that might mitigate or reverse the adverse link
between polygamy and child mortality. For instance, some features of polygamy,
such as the tendency for larger birth spacing, may contribute to better infant health
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through longer durations of breastfeeding and by limiting the scope for overcrowding
in the young age ranges (Aaby et al. 1983a). Similarly, Omariba and Boyle (2007)
cite co-wife cooperation as a potential benefit to child health in polygamous
households.

3 Data

3.1 Historical data

The historical data that we use were originally collected between March and May
1911 by the anthropologist Northcote Whitridge Thomas (1868–1936) for use in his
report on the Igbo (Thomas 1913). Thomas published summary statistics for these
data in the second chapter of the first volume of his report, in which he refers to the
three samples as Agolo, Agolo (Ododoma) and Agolo-Awka. His approach was to
summon the men of a quarter, question them, and record their answers. Ages of the
household members were estimated during a followup visit one month later.

The Department of Manuscripts and University Archives at Cambridge houses the
field notes underlying Thomas’s report. We use this source of detailed raw data to
assess the statistical significance of the correlation between polygamy and child
mortality, as well as its sensitivity to additional controls and definitions. Among these
field notes are three files (Haddon [11,005], Haddon [11,006], and Haddon [11,007])
which contain raw data cards that, to our knowledge, we are the first to have digitized.

Figure 1 presents an example data card and demonstrates the historical variables
available to us in this study. In addition to the information contained on each card,
we know the sub-sample from which the family is drawn: the 1215 initial obser-
vations are divided across the towns of Agolo (676), Agolo-Awka (177), and Angulu
(362), and these are further subdivided into 11 Quarters and 44 Families. The name
of the household head, who was typically male, is also listed.

In addition to this information, the card reports the total number of wives, male
children, and female children of the household head. These are then divided into
those living and dead. Other individuals living in the household are also listed,
sometimes with information on how they are related to the family. The total number
of individuals living in the house is also given.

The composition of the household is reported by gender (denoted ♀ or ♁), and by
age categories A (0–2), B (2–15), C (15–20) and D (20+). Although the names of
those living in the household are sometimes given, the data do not specifically report
which individuals belong to which age category.

In order to test for the relationship between polygamy and child mortality, we
restrict our analysis to male-headed households in which the head is currently, or was
at some point in the past, married, and in which the head has had children. Restricting
the sample to male-headed households (that is, those for whom we can measure
polygamy) reduces the sample to 1105 households. Further restricting the sample to
those who were ever married reduces the sample to 748 households. Finally, keeping
only those men who have had children (that is, those for whom we can compute child
mortality) leaves a regression sample of 639 households.
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Table 1 presents summary statistics for this historical sample. Of the ever-married
male heads, 8 % are currently married, 72 % are monogamists, and 20% are poly-
gamists (i.e., have more than one wife).8 This measure of polygamy will be an
underestimate. For example, a bigamist whose second wife has died will be counted
as a monogamist by this measure. By contrast, counting polygamy by whether a
man’s total number of living and dead wives has exceeded one over his lifetime gives
a male polygamy rate of 37 %. This will be an overestimate, since it will count as a
polygamist a monogamist widower or divorcee who subsequently remarried mono-
gamously. Because this latter measure may be correlated with child mortality for
reasons other than polygamy itself (for example, the death of a mother in childbirth,
or the stress placed on a household by divorce) we do not use it for our analysis.

On average, 44 % of a man’s children have died in this historical sample. This will
be greater than the true rate of child mortality, since we do not know the age at which
these children died, and so deaths above age five will count towards this child
mortality measure. A child mortality rate of 44 % is not, however, inconsistent with
the other observations cited above from historical Nigeria.

Figure 2 reports means for the fraction of a respondent’s children who have died,
stratified by polygamy as measured using current living wives. The mortality of
children is modestly higher among polygamists (47.4 vs. 43.1 %), but not statistically
significantly so (t= 1.41). A similar pattern is visible when presenting means based
on a more disaggregated count of wives.

It is clear that the lack of a statistically significant difference between polygamists
and monogamists may be driven by widowers, who have no living wives and an
unusually large fraction of deceased children. In appendix Table 10, we show all of

Fig. 1 A typical card

8 Because the data do not ask about divorce, we are compelled to treat a man as “ever-married” if he
reports having at least one living or dead wife.
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our results for the historic sample excluding the subsample of widowers with no
current wives. These are largely similar in magnitude, statistical significance, and
sensitivity to controls, to the results including men with no current wives, excepting
that the unconditional correlation between polygamy and child mortality is

Table 1 Summary statistics:
historical data

(1) (2) (3) (4) (5)

Mean SD Min Max N

Polygynous 0.20 0.40 0 1 748

0 wives 0.080 0.27 0 1 748

1 wife 0.72 0.45 0 1 748

2 wives 0.13 0.34 0 1 748

3 wives 0.028 0.17 0 1 748

4+ wives 0.033 0.18 0 1 748

Fraction children dead 0.44 0.32 0 1 639

Total 5.36 4.17 0 55 748

Fig. 2 Polygamy and child mortality: historical data

V. Arthi, J. Fenske



significant at the 5 % level (column (1)). Within the sub-sample of men
who have been married but report no current living wives, there is a lower child
mortality rate among those who report only having one dead wife (50.6 %) than
those who report having more (68.8 %), a difference that is statistically insignificant
(t= 1.52).

3.2 Modern data

To compare our historical results with the polygamy-child mortality relationship found
in modern data, we rely on the Demographic and Health Survey (DHS). The DHS data
have been gathered in multiple developing countries since the mid-1980s. For Nigeria,
we use datasets from the most recent wave, conducted in 2013. The base of these data
are the individual recodes, which are surveys of women between the ages of 15 and 49.
These recodes form a representative national cross-section, and contain many variables
that we use in this study, including a woman’s year of birth, her education level,
whether she lives in a rural area, her occupation, the occupation of her partner, and
whether she is in a polygamous marriage. Most importantly to our study, women are
also asked their complete birth histories in the births recodes portion of the survey.
Whereas in our historical approach, households are the unit of analysis, here in the
modern data, these births form our principal unit of observation. From these births
data, we use the child’s year of birth, birth order, an indicator of multiple birth, gender,
and length of the child’s life. Lastly, to test whether investments in children differ
between polygamous and monogamous households, we use the child recodes. Similar
to the birth recodes, but containing a richer set of information on a smaller number of
children, these data provide variables pertaining to births in the previous five years.
These include whether children were vaccinated or received medical care, the cir-
cumstances of the birth, and whether children were breastfed.

We restrict the data to births to Igbo mothers, which leaves a sample of 13,131
births. We can compute the polygamist status for 11,295 of them, based on whether
the corresponding mother states that her husband has more than one wife. Summary
statistics for this modern sample are presented in Table 2. On average, 12 % of these
children died in the first five years of life, and 14 % were born to polygamous
mothers. As in the historical data, polygamy largely presents as bigamy, with fewer
than 5 % of children born to a woman whose husband has three or more wives.

Figure 3 reports means for child mortality, stratified by polygamy. The mortality
of children is clearly higher among polygamists (18.8 vs. 10.8 %), and the difference
is statistically significant at conventional levels (t= 9.22). A similar pattern is
apparent when comparing children by counts of wives.

4 Empirical strategy

4.1 Historical data

In the historical data, we describe the correlation of polygamy with child mortality by
using ordinary least squares (OLS) to estimate the following regression on our

Polygamy and child mortality: Historical and modern…



sample of households:

FractionDiedi ¼ βHHPolygamousi þ x′iγ þ αj þ ϵi ð1Þ

Here, FractionDiedi is the fraction of children in household i who have died. The
indicator for polygamy is HHPolygamousi. In alternative specifications we replace
this indicator with a set of dummies for the head’s number of wives. xi is a vector of
controls. In the baseline this will include only a constant, but when assessing the
possible mechanisms that might explain the correlation, we will add additional
controls and assess the sensitivity of β to these confounders. αj is a vector of fixed
effects for town, quarter, or family, depending on the specification. ϵi is error. We
report standard errors robust to heteroscedasticity.

4.2 Modern data

In the modern data, we similarly use OLS on our sample of children ever born to
Igbo mothers to estimate:

Diedi ¼ θMotherPolygamousi þ x′iλþ ϕj þ εi ð2Þ

Table 2 Summary statistics: modern data

(1) (2) (3) (4) (5)

Mean SD Min Max N

Child died in first 5 years 0.12 0.32 0 1 11,295

Polygynous 0.14 0.35 0 1 11,295

1 wife 0.86 0.35 0 1 11,295

2 wives 0.097 0.30 0 1 11,295

3 wives 0.022 0.15 0 1 11,295

4+ wives 0.023 0.15 0 1 11,295

Child multiple 0.041 0.20 0 1 11,295

Child female 0.48 0.50 0 1 11,295

Year of birth 2002 7.90 1976 2013 11,295

Mother age 37.5 7.49 16 49 11,295

Mother age squared 1460 550 256 2401 11,295

Education in single years 8.13 4.67 0 19 11,288

Wealth index 0.027 0.091 −0.17 0.26 11,295

Age of head 49.5 12.4 18 95 11,295

Age of head squared 2600 1318 324 9025 11,295

Cluster number 555 115 9 890 11,295

Number of household members (listed) 6.23 2.52 1 28 11,295

Age at first cohabitation 19.6 4.79 10 43 11,295

Partner completed primary 0.90 0.30 0 1 11,287

Literate 0.55 0.50 0 1 11,255

Urban 0.66 0.47 0 1 11,295
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Here, Diedi is an indicator for whether child i died before five years of age. The
variable MotherPolygamousi is an indicator for whether the child’s mother reports
that her husband has more than one wife. xi is a vector of controls. In the baseline this
includes a constant, a dummy for a multiple birth, a dummy for female, the child’s
year of birth, mother’s age and mother’s age squared, head’s age and head’s age
squared, mother’s years of education, and a wealth index reported in the DHS data,
which aggregates the household’s durable goods ownership using factor analysis.9 ϕj

is a vector of fixed effects for survey clusters, which roughly approximate villages or
neighborhoods within cities. εi is error. We report standard errors clustered by pri-
mary sampling unit (PSU), which in the DHS data is equivalent to the survey cluster.

Due to the differences in the historical and modern specifications, which are in
turn due to differences in the format and detail of each dataset, we are cautious when
making comparisons between the two sets of results. For instance, since the historical
data do not contain details of a child’s age at death, the relationship between poly-
gamy and child mortality may appear weaker in the historical than in the modern
specifications if mortality above age 5 is not as strongly associated with polygamous
households. Similarly, as mentioned above in Section 3.1, the most reliable measures
in the historical data will underestimate the extent of polygamy, leading to weaker
associations in this period. Despite these limitations, it is useful to examine these data
side-by-side, and to investigate the historical relationship between polygamy and
child mortality among the Igbo, since modern data may be confounded by more
recent changes in religious practice and access to public health services.

4.3 Assessing mechanisms

Because the variation we observe in polygamy status may not be exogenous, we are
unable to make causal claims about the relationships we uncover between polygamy
and child mortality. However, the literature in section 2 does suggest a number of
variables that can be treated as potential confounders of the polygamy-child mortality
relationship (i.e., variables that drive both polygamy and child mortality, giving rise

Fig. 3 Polygamy and child mortality: modern data

9 The wealth index is a unit-free aggregation of a household’s assets. Assets that correlate negatively with
wealth, such as a traditional pit latrine, can receive negative weights in the index. Hence, this index can
take negative values.
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to a spurious relationship between the two), or as possible mediators of it (i.e.,
variables that arise because of polygamy and that affect child mortality, explaining
the channels through which polygamy operates). For the potentially confounding and
mediating variables we are able to observe, we use two techniques to assess the
degree to which they, and unobserved variables like them, account for the correlation
between polygamy and child mortality.

First, we compute Altonji et al. (2005) ratios. Following the approach taken by
Bellows and Miguel (2009), we compare estimates of β obtained with a full set of
controls ðβ̂FCÞ to those obtained with a restricted set of controls ðβ̂RCÞ:

AET ¼ β̂FC
β̂RC � β̂FC

ð3Þ

If the estimate of β with full controls is large relative to the change in the coef-
ficient estimate due to adding these additional controls, this suggests that the cor-
relation is not sensitive to these controls, and that other unobservables similar to
those controls that have been included are unlikely to push β to zero. The same test is
used to assess the sensitivity of θ to controls. Put more simply, the larger the value of
AET (for Altonji Elder Taber), the less likely it is that selection on unobservables
drives the estimated relationship between polygamy and child mortality.

Second, we compute Oster (2016) δ statistics. Oster (2016) considers a general
regression model where:

Y ¼ βX þ Ψwo þW2 þ ϵ: ð4Þ
Here, Y is an outcome of interest, X is a treatment of interest, wo is a vector of

observed controls, and Ψ is its associated set of coefficients. W2 is an index of
unobserved variables. Oster (2016) defines W1=Ψwo, and the proportional selection
relationship as δ(Cov(W1, X))/(Var(W1)) = (Cov(W2, X))/(Var(W2)), i.e., the degree to
which selection on observables is less than or greater than selection on unobser-
vables, as captured by the parameter δ. Oster (2016) then solves for the δ that
corresponds to a treatment effect of β= 0. This parameter is a function of several
statistics computed from the data. Critical among these are the coefficients obtained
by regressing Y on X with and without controls; the R2 values computed by
regressing Y on X with and without controls; and Rmax, the theoretical maximum R2

that could be achieved by regressing Y on wo and W2. Oster (2016) suggests setting
Rmax = 1 and adopting δ> 1 (that is, selection on unobservables must be at least as
large as selection on observables to yield a treatment effect of 0) as a heuristic. We
adopt these conventions in our analysis below.

5 Results

Table 3 presents estimates of (1), which pertain to the historical polygamy-child
mortality relationship. Unconditional on any controls or fixed effects, column (1)
shows that children in polygamist households experience on average a 4.3 percentage
point higher rate of child mortality, though this is statistically insignificant. In col-
umns (2) through (4), adding fixed effects for town, quarter, and family, reduces this
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estimate by nearly half. The corresponding Altonji et al. (2005) ratios, which range
from 0.887 to 1.277, reflect this reduction in coefficient magnitude. Oster (2016) δ
statistics are much lower, ranging from 0.03 to 0.23. This reflects the fact that, even
where the estimate of β has been relatively stable, the increase in the R2 from the
added fixed effects is small; that is, the fixed effects reduce the size of the coefficient
by a large amount relative to how little of the remaining variance they explain.

The bottom half of the table provides estimates of (1) using categorical measures
of polygamy. In columns (1) through (4), it is apparent that households in which the
head has no living wives generally have elevated levels of child mortality relative to
those of monogamists. Although polygamists have higher levels of child mortality
than monogamists, these coefficients are generally statistically insignificant. Altonji
et al. (2005) ratios and δ statistics for these specifications are not reported here, since
there are now multiple coefficients of interest.

In sum, the baseline correlation of polygamy with child mortality in the historic
data is consistently positive, but statistically insignificant. The sensitivity of the
estimates to additional fixed effects that do not themselves explain much of the
remaining variance is consistent with an important role for selection on unobser-
vables. The weakness of the correlation that exists in the historic data is suggestive
that the correlation in the present may derive in part from forms of selection that

Table 3 Polygamy and child mortality: historical data

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

Panel A. Polygamy indicators Fraction children dead

Polygynous 0.043 0.024 0.020 0.024

(0.027) (0.027) (0.027) (0.028)

Observations 639 639 639 639

R2-squared 0.003 0.025 0.067 0.153

Fixed effects None Town Quarter Family

AET 1.277 0.887 1.258

Delta 0.0333 0.0643 0.228

Panel B. Wife counts Fraction children dead

0 wives 0.133** 0.142*** 0.154*** 0.132**

(0.054) (0.054) (0.053) (0.054)

2 wives 0.046 0.040 0.037 0.051

(0.033) (0.033) (0.031) (0.032)

3 wives 0.055 0.016 0.003 −0.015
(0.051) (0.044) (0.045) (0.042)

4+ wives 0.100* 0.047 0.051 0.020

(0.055) (0.053) (0.055) (0.059)

Observations 639 639 639 639

R2 0.017 0.040 0.084 0.166

Fixed effects None Town Quarter Family

Notes: Robust standard errors in parentheses. All regressions are OLS and include a constant (not reported)

***Significant at 1 %, **Significant at 5 %, *Significant at 10%
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divide households into those that are more “traditional” and those that are more
“modern,” based, for example, on beliefs or attitudes, or on access to information,
health services, or the modern economy. Indeed, the results we will present regarding
mechanisms such as behavioral practices and selection into polygamy accord with
this explanation. However, this finding should be interpreted cautiously, since the
correlation is positive, and statistical insignificance may also be due to issues of
statistical power. Nevertheless, the sensitivity to quarter and family fixed effects
suggests an important role for unobserved heterogeneity of a type not captured in
many studies that use modern data.

Table 4 presents estimates of (2), which pertain to the polygamy-child mortality
relationship in the present day. The unconditional association in column (1) suggests
that children are 8 percentage points more likely to die in the first five years of life if
they have a polygamist mother. The fraction of the variance explained, however, is
negligible. The addition of baseline controls reduces the estimate to 4.5 percentage
points in column (2), without adding much explanatory power. Similarly, adding
fixed effects for survey clusters in column (3) reduces the estimate to 3.9 percentage
points, but adds little to the R2. Adding both sets of controls in column (4) reduces
the coefficient size further still, to 3.3 percentage points. Altonji et al. (2005) ratios

Table 4 Polygamy and child mortality: modern data

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

Panel A. Polygamy indicators Child died in first 5 years

Polygynous 0.080*** 0.045*** 0.039** 0.033**

(0.016) (0.014) (0.017) (0.016)

Observations 11,295 11,288 11,295 11,288

R2 0.007 0.035 0.052 0.066

Fixed effects None None Cluster Cluster

Controls No Yes No Yes

AET 1.309 0.960 0.694

Delta 0.0508 0.0561 0.0511

Panel B. Wife counts Child died in first 5 years

2 wives 0.072*** 0.040** 0.031* 0.027

(0.017) (0.016) (0.016) (0.017)

3 wives 0.118*** 0.072** 0.066* 0.054

(0.029) (0.030) (0.034) (0.034)

4+ wives 0.079 0.045 0.053 0.043

(0.049) (0.039) (0.046) (0.039)

Observations 11,295 11,288 11,295 11,288

R2 0.008 0.035 0.052 0.066

Fixed effects None None Cluster Cluster

Controls No Yes No Yes

Notes: Standard errors clustered by PSU in parentheses. All regressions are OLS and include a constant
(not reported). Controls are multiple birth, female, year of birth, mother age and its square, head’s age and
its square, mother’s education, and wealth index

***Significant at 1 %, **Significant at 5 %, *Significant at 10%
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and δ statistics for columns (3) and (4) are both smaller than one, again suggesting a
large role for selection on unobservables in explaining the relationship between
polygamy and early childhood mortality. The bottom panel of the table shows a
similar pattern when using categorical measures of polygamy.

The correlations of polygamy conditional on controls in the historic data (2.4
percentage points) and in the modern data (3.3 percentage points) can be put in
context by comparing them to other recent work on the sources of infant mortality in
both economic history and development economics. These are magnitudes com-
parable to those produced by the decline of coal in heating in the United States (3.27
percentage points in Barreca et al. 2016), democratization in Africa (1.8 percentage
points in Kudamatsu et al. (2012)), a six-month malaria epidemic in Africa (3.5
percentage points in Kudamatsu (2012)), a one standard deviation rise in high-
temperature days in India (7.3 % in Burgess et al. (2014)) or aggregate income
fluctuations in India (an elasticity of −0.33 in Bhalotra (2010)). These correlations,
whatever their source, are clearly of economically meaningful and policy-relevant
magnitudes.

6 Mechanisms

The main results above already suggest that selection into polygamous household
forms may play an important role in explaining both the past and present correlations
of polygamy with child mortality. In this section, we test the sensitivity of our
estimates of β and θ to additional controls and use these results to make inferences
about the possible channels that best account for the relationship.

6.1 Resource dilution

We begin in Table 5 by considering whether measures of resource dilution help
explain the historical correlation of polygamy with child mortality. We consider three
measures of the resource pressure put on any one wife by polygamy: the total number
of births reported, the number of children per wife (living or dead), and the number
of children per living wife.10 Each of these indicators is positively correlated with the
fraction of children in the household who have died. This may be because they are
indeed indicators of resource pressure (e.g., Gage 1997; Sellen 1999); however, this
finding may also result from parents responding to the death of a child by increasing
their fertility, or may be driven by other unobserved variables.

What is clear from the table, however, is that—relative to column (1) of Table 3—
these resource pressure measures do little to the coefficient estimate on polygamy.
Altonji et al. (2005) ratios are negative, since the estimate of β increases with the
inclusion of these controls. This suggests that the pressure of additional children per
wife is unlikely to explain the raw correlation between polygamy and child mortality
in the data. Oster (2016) δ statistics, however, suggest a more cautious interpretation:

10 It is worth noting, as will be discussed in the following section, that while these measures may capture
resource dilution, they may also capture physical overcrowding in polygamist households. In the absence
of data on housing arrangements, it is impossible to isolate the two.
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these are generally very low in absolute value, reflecting the fact that the additional
controls explain little of the unexplained variance. Relative to this modest increase in
R2, the estimates of β are unstable. The δ statistics are, however, negative: selection
on unobservables would need an opposite sign to selection on observables to explain
the result. The exception here is column (1), in which controlling for the total number
of children leads the coefficient on polygamy as defined by living wives to flip sign.

Table 6 reports the results of a similar exercise with the modern sample, though
the detail in the DHS data allow us to more precisely capture the resource pressure on
the specific child in the sample. In particular, we use birth order, a dummy for a
multiple birth, and the time since the mother’s last child—variables which we can
only compute for higher-order births. All of these controls either raise the estimate of
θ relative to column (1) of Table 4, or change it only slightly. The Altonji et al.
(2005) ratios, as a result, are either large or negative. The Oster (2016) δ statistics are
also largely negative, though they are again very small, suggesting that these mea-
sures of resource pressure do little to explain the additional variance. Together, and in
accordance with studies such as Desai (1992) and Strassmann (1997), these results

Table 5 Mediation: historical data

(1) (2) (3)

Panel A. Resource dilution Fraction of children dead

Polygynous −0.045 0.052* 0.082***

(0.031) (0.028) (0.027)

Children (living+dead) 0.017***

(0.003)

Children per wife 0.014***

(0.006)

Children per living wife 0.027***

(0.004)

Observations 639 639 587

R2 0.057 0.013 0.080

AET −0.515 −5.627 −2.072
Delta −0.0204 −0.0296 −0.106
Panel B. Crowding and intra-household allocation Fraction of children dead

Polygynous 0.124*** 0.067* 0.070**

(0.034) (0.036) (0.029)

Observations 639 639 638

R2 0.151 0.127 0.232

Controls None Composition Shares

Fixed effects HH Size None None

AET −1.527 −2.771 −2.579
Delta −0.126 −0.328 −0.666

Notes: Robust standard errors in parentheses. All regressions are OLS and include a constant (not reported)

***Significant at 1 %, **Significant at 5 %, *Significant at 10%
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suggest resource dilution is unlikely to account for the link between polygamy and
child mortality in either sample, and that measures of resource pressure do not
themselves explain much of the variation in mortality.

For both the modern and historical samples, we interact polygamy with our
measures of resource pressure in the appendix, in Table 11. This provides some
suggestive evidence that resource pressures are worse in polygamous households in
the modern sample, but there is no evidence of this in the historical sample. In the
appendix, in Table 12, we also report these results controlling for the fraction of the
household consisting of children under five years old.

6.2 Crowding

It is difficult to disentangle crowding and resource pressure in the data that we have.
Given this constraint, in Tables 5 and 6, we report results controlling for a vector of
household-size fixed effects. These may better capture crowding than the measures of
the number of children used above, since they are not child-specific. In both tables,
controlling flexibly for the number of individuals in the household in this manner
increases the estimate of β or θ, leading to negative Altonji et al. (2005) ratios and
Oster (2016) δ statistics, although the latter remain small, since controlling for
household size does little to explain the additional variance. As with resource dilu-
tion, these results provide little evidence that physical overcrowding of the like found
by Aaby et al. (1983b) and Garenne and Aaby (1990), and the concomitantly higher

Table 6 Mediation: modern data

(1) (2) (3) (4) (5)

Panel A. Resource dilution Child died in first 5 years

Polygynous 0.075*** 0.082*** 0.086*** 0.093*** 0.085***

(0.015) (0.016) (0.017) (0.022) (0.016)

Birth order number 0.009***

(0.002)

Child multiple 0.155***

(0.024)

Preceding birth interval (months) −0.001***
(0.000)

Junior wife −0.005
(0.028)

Fixed effects None None None None HH Size

Observations 11,295 11,295 8,562 11,196 11,295

R2 0.011 0.016 0.014 0.009 0.015

AET 15.99 −61.07 −14.15 −7.446 −17.06
Delta 0.102 −0.464 −0.0271 0.0280 −0.0556

Notes: ***Significant at 1 %, **Significant at 5 %, *Significant at 10 %. Standard errors clustered by PSU
in parentheses. All regressions are OLS and include a constant (not reported)

Polygamy and child mortality: Historical and modern…



risk of disease transmission, can explain the correlation between polygamy and child
mortality.

In appendix Table 13, we add additional measures of crowding—the number of
rooms for sleeping, whether the household shares a toilet with other households, and
the number of total rooms. We consider these either controlling for the number of
children and household size, or per capita, or per child. As with Table 6, the results
suggest that crowding-related resource pressure is positively correlated with mor-
tality, that controlling for such proxies does little to reduce θ, but that θ is sensitive to
these controls relative to the additional explained variance.

6.3 Intra-household allocation

We take three approaches to assessing whether tension in intra-household resource
allocation, of the like identified by Brahmbhatt et al. (2002), is a likely channel for
the correlation between polygamy and child mortality. The first proceeds in the spirit
of Deaton (1989), who examines the role of household gender and age composition
on consumption. In this approach, we assess whether the correlation of polygamy
and child mortality differs by child gender. If polygamy reduces the bargaining
power of women or changes the relative value of sons vs. daughters (e.g., Doepke
et al. 2012; Tertilt 2005), we might expect to find a sex bias in child survival that is
not present in monogamous households. In Table 7, we report results for both
historic and modern data. The historic data are suggestive of a differential correlation
with polygamy by gender; the estimate of β is larger for daughters. The modern data
do not yield the same conclusion. Although estimating the results separately for boys
and girls gives a coefficient estimate that is larger for girls, when pooling the sample
together, the correlation of polygamy with child mortality is not statistically sig-
nificantly larger for girls. Indeed, the interaction is negative in this pooled sample.

Our second approach is to look for differential outcomes for the children of junior
wives. This is only possible in the modern data, and the results are reported in
column (4) of Table 6. We code “junior wife” as a dummy equal to zero if the child’s
mother is either the senior wife or is a monogamist, and one if she is a polygamist
who is not the senior wife. So, this regression asks whether the correlation of
polygamy with child mortality is more severe for junior wives than the positive
correlation already arising from membership in a polygamist household. The results,
which stand in contrast to those in Kazianga and Klonner (2006), suggest that this is
not the case: the coefficient on the junior wife dummy is negative and statistically
insignificant. Meanwhile, the Altonji et al. (2005) ratio is large and negative,
reflecting an increase in θ, and the Oster (2016) δ statistic is similarly negative.
Together, these statistics imply that selection on observable characteristics would
need a sign opposite to selection on unobservables to explain away the relationship
captured by θ. However, the δ is also small; the junior wife dummy does little to
explain the total variation in child mortality.

Finally, in Table 5 we control for the age and gender composition of the house-
holds in our historical data by including a set of controls that capture the number of
individuals in each age-gender bin. This similarly follows the spirit of Deaton (1989).
Controlling for these dummies makes the estimated correlations between polygamy
and child mortality larger, and indeed leads to the largest estimates of δ that we
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report. Results are similar if we replace these counts with the bin’s share of the total
household. These household composition measures are unlikely to drive the corre-
lation of polygamy with child mortality, and suggest that household composition is
unlikely to serve as a mediator or confounder that explains the relationship between
polygamy and child mortality.

6.4 Behavioral practices

In order to assess whether behavioral practices towards children differ between
polygamous and non-polygamous households, we test for correlations between
polygamy and parental investments in the DHS children’s recodes, and report results
in Table 8. This is the subset of children born in the five years before the survey, and
so is smaller than our baseline sample. Although these data contain more detail on
children’s early-life treatment, they preclude our looking at investments in later
childhood, such as schooling. At first glance, it appears that the children of poly-
gamous mothers receive far fewer investments than their monogamist counterparts.
Negative correlations with polygamy are apparent for several measures of prenatal
and birth-related care, as well as for vaccinations. These results are consistent with
behavioral explanations (themselves potentially a function of the selection of poorly
educated, rural, or culturally conservative individuals into polygamy) such as those
proposed by Amankwaa (1996) and Stephenson et al. (2006); as well as with the

Table 7 Polygamy and child
mortality: by gender

(1) (2) (3)

Fraction
sons dead

Fraction
daughters
dead

Panel A. Historic data

Polygynous 0.025 0.071**

(0.033) (0.032)

Observations 555 564

R2 0.001 0.007

Panel B. Modern data Child died in first 5 years

Polygynous 0.073*** 0.086*** 0.086***

(0.018) (0.022) (0.022)

Polygamous × Female −0.013
(0.024)

Child female −0.023***
(0.006)

Observations 5,436 5,859 11,295

R2 0.007 0.008 0.009

Sample Girls Boys All

Notes: Robust standard errors in parentheses for historical data;
standard errors for modern data are clustered by PSU. All regressions
are OLS and include a constant (not reported)

***Significant at 1 %, **Significant at 5 %, *Significant at 10%

Polygamy and child mortality: Historical and modern…
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resource pressure explanations outlined by Desai (1992) and Gage (1997), who cite
the dilution of a polygamist father’s healthcare budget as a potential driver of poor
early-life health investments in his children. Unsurprisingly, there is a positive and
statistically insignificant correlation with breastfeeding duration, given the post-
partum sex taboos that are particularly strong in more traditional households.
However, including the baseline set of controls from Table 3 leads most of these
correlations to become statistically insignificant or to fall substantially in magnitude.

In appendix Table 14, we show that controlling for maternal education and the
DHS wealth index is sufficient to make many of these correlations statistically
insignificant, suggesting that the failure of polygamous mothers to invest in early-
childhood medical care may reflect selection into polygamy more so than it reflects a
polygamist-specific cultural practice. Altonji et al. (2005) ratios and Oster (2016) δ
statistics are both small across several outcomes, suggesting again that unobserved
correlates of polygamy, such as skepticism of modern medical practices or poor
access to health facilities, are likely to play a substantial role in explaining the
unconditional correlations.

6.5 Selection

The Altonji et al. (2005) ratios and Oster (2016) δ statistics reported in Tables 3 and 4
are already suggestive of an important role for selection in explaining the correlation
between polygamy and child mortality. In Table 9, we report (i) the correlation of
several predetermined maternal and parental characteristics with polygamy, and (ii)
the degree to which these characteristics influence the correlation of polygamy and
child mortality. In the modern data, children of polygamists are more likely to be
born to mothers who are illiterate, older, less educated, married earlier, urban, poor,
in households with an older head, and whose partners are less likely to have com-
pleted primary school. Many of these correlations are similar to those in other studies
which point to the importance of polygamist selectivity by observable characteristics
in driving these households’ child mortality “penalty” (e.g., Amankwaa 1996;
Omariba and Boyle 2007; Smith-Greenway and Trinitapoli 2014), though the
positive correlation with urban and the lower values of the wealth index stand out as
particular to the context of the relatively urban and wealthy Igbo sample. These
findings also suggest that polygamy is more likely to be prevalent in poor or rural
communities which might suffer from other contributors to child mortality, such as
poor access to public health services or norms of gender inequality.

Across columns, these observable parental characteristics do little to reduce the
correlation of polygamy with child mortality: Altonji et al. (2005) ratios are largely
greater than one or are negative; estimates of θ either increase or decline slightly.
Estimates of δ, as before, are small. These additional covariates move θ a substantial
amount relative to the marginal increases in R2 achieved by including them.
The two variables that do the most to reduce θ here are the education of the mother
and the wealth index. These findings are suggestive of a potentially important
role for selection on unobservable characteristics that are similar to the observables
included here.

In sum, the sensitivity of the correlations of polygamy with child mortality in both
the modern and historical data are indicative of an important role for selection on

V. Arthi, J. Fenske
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unobservables in explaining the relationship. We consider the sensitivity of β and θ
to observables related to the hypotheses of resource dilution, crowding, intra-
household allocation and behavioral practices, as well as to observable markers of
selection. Frequently, these make our estimates of β or θ larger, suggesting that they
do not capture dimensions of selection that, once fully controlled for, would push β
or θ toward zero. Rather, the general sensitivity of β or θ to controls that do little to
increase the total R2 is indicative of selection into polygamy along dimensions not
captured here.

What, then, might explain the correlation between polygamy and child mortality?
Observable characteristics that do substantially reduce β or θ include the vectors of
location fixed effects, total children (in a single historical specification), maternal
education, and wealth. These suggest that the most promising candidates for margins
of selection are unobserved features of the opportunities available to women, of
socioeconomic status, and of places that are more likely to be home to polygamists.

7 Conclusion

In this paper, we have shown that the children of polygamists suffer a mortality
“penalty” in both historical and modern Igboland, though this is only statistically
significant in the present. These results suggest that a net adverse association exists
between polygamy and child survival in this context, despite any potentially bene-
ficial characteristics of polygamous households, such as higher levels of household
wealth, longer durations of breastfeeding, or the potential for co-wife cooperation.

Tests of the mechanisms which may drive the association between polygamy and
child mortality suggest that the raw correlations we find may largely be a function of
selection into polygamy—particularly by unobserved characteristics of individuals,
households, and regions. Indeed, few of the channels identified in the larger literature
on polygamy and health appear to be at play in our data. For instance, measures of
simple resource pressure and of disease transmission risk via physical overcrowding,
although themselves statistically significant, do not substantially explain the corre-
lation between polygamy and child mortality. Similarly, although we find limited
evidence of gender discrimination in our data, any junior-wife deficits in intra-
household bargaining power do not appear to manifest in their children’s mortality
outcomes.

Those of our findings which do help explain the relationship between polygamy
and poor child survival suggest polygamist selectivity based both on observable
characteristics and behaviors (e.g., poverty, poor maternal education, failure to seek
adequate prenatal and early-life medical care) and on similar unobservable char-
acteristics of the individuals practicing polygamy and the regions in which polygamy
is prevalent. The Altonji et al. (2005) ratios and Oster (2016) δ statistics reported
throughout, too, suggest a strong role for unobservables in driving polygamist-
specific behaviors, and the polygamy-child mortality correlation more generally
found in our data.

In contrast to a literature which tends to emphasize specific features of polygamy
as leading to heightened mortality, our findings suggest that the correlation between
polygamy and child mortality may arise largely from the selection of poor, poorly-

Polygamy and child mortality: Historical and modern…



educated individuals—especially women—into polygamous unions. In turn, the
characteristics of polygamist mothers that we observe may correlate with unobser-
vable ones, such as poor marriage options or culturally conservative attitudes, that
too result in poor child survival. A key implication of our results is that although
membership in polygamous households may be an easy way to identify at-risk
children, polygamy as a marital institution is unlikely to cause child mortality in our
setting. These findings tend to suggest that eradicating polygamy may be less
important to child health in such contexts than would be reducing poverty and
improving women’s access to education and public health services more generally. In
emphasizing the role of poverty and associated behaviors in producing the
polygamy-child mortality correlation in historical and present-day Nigeria, our work
accords with Angus Deaton’s findings on income gradients in health and on the
importance of accounting for selection, be it behavioral or biological, as a con-
founder in the study of health in poor settings. It also extends his research on the
importance of household composition on well-being by considering how household
marital form may, through household size and compositional differences, correlate
with child health.

Of course, a limitation of our data is that they do not allow us to make definitive
claims regarding the causal impact of polygamy on child mortality. Indeed, our key
results are consistent with polygamy being endogenous to the same poor socio-
economic conditions that undermine child health in our setting. Accordingly, future
research should focus on the determinants of selection into polgyamy, especially for
women, since it may be through these margins (e.g., poverty reduction and female
education and employment) that child health interventions may be more effectively
implemented.
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Appendix

Polygamy rates for Sub-Saharan Africa

Our estimates of polygamy rates come from two calculations. First, the fraction of
women in polygamous marriages is estimated as

P
c p

w
c s

w
c . c indexes the countries of

Sub-Saharan Africa, as listed by the World Development Indicators. pwc is the frac-
tion of women in the most recent Demographic and Health Survey individual recode
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file for country c who report that her husband has more than one wife. swc is the share
of adult women in Sub-Saharan Africa that are in country c. The number of adult
women in country c is estimated as πwc ð1� πU14

c ÞNc, where πwc is the share of the
population of country c that is female, πU14

c is the share of the population of country c
that is under 14, and Nc is the population of country c. These three numbers are all
taken from the most recent available year in the World Development Indicators.
Second, the fraction of children born to polygamous mothers is estimated asP

c p
U14
c sU14

c . pU14
c is the fraction of living children under 14 in the most recent

Demographic and Health Survey births recode file for country c whose mother
reports that her husband has more than one wife. sU14

c is the share of children in Sub-
Saharan Africa in country c. The number of children in country c is estimated as
πU14
c Nc. South Sudan and Sudan are joined together for these calculations. For

Angola, pwc and pU14
c are estimated indirectly as the fraction of wives of household

heads who are polygamous in the most recent Demographic and Health Survey
household recode file. For the Gambia and Mauritania, pwc or pU14

c are not available
from the Demographic and Health Survey, and so polygamy rates from Tertilt (2005)
are used instead. The calculations exclude Botswana, Cape Verde, Equatorial Gui-
nea, Eritrea, Guinea-Bissau, Mauritius, Seychelles, and Somalia, as their polygamy
rates are neither in the Demographic and Health Survey nor in Tertilt (2005).
Together, these excluded countries account for less than 3 % of the African
population.
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Table 11 Resource dilution with polygamy interactions

(1) (2) (3)

Panel A. Historical data Fraction children dead

Polygynous 0.029 0.011 0.064

(0.056) (0.062) (0.060)

Interaction with polygynous −0.011** 0.014 0.005

(0.005) (0.015) (0.010)

Children per living wife 0.027***

(0.004)

Children per wife 0.013**

(0.006)

Children (living + dead) 0.023***

(0.004)

Observations 639 639 587

R2 0.062 0.014 0.080

AET 2.154 0.369 −2.954
Delta 0.143 0.00466 −0.198
Panel B. Modern data Child died in first 5 years

Polygynous 0.043* 0.079*** 0.151***

(0.025) (0.017) (0.035)

Interaction with polygynous 0.009 0.082 −0.002***
(0.006) (0.080) (0.001)

Preceding birth interval (months) −0.001***
(0.000)

Child multiple 0.145***

(0.026)

Birth order number 0.007***

(0.002)

Observations 11,295 11,295 8,562

R2 0.011 0.017 0.016

AET 1.162 52.56 −2.126
Delta 0.00867 0.523 0.0143

Notes: Standard errors clustered by PSU in parentheses. All regressions are OLS and include a constant
(not reported)

***Significant at 1 %, **Significant at 5 %, *Significant at 10%

Polygamy and child mortality: Historical and modern…



Table 12 Mediation: modern
data controlling for fraction
children

(1) (2) (3)

Panel A. Resource Dilution Child died in first 5 years

Polygynous 0.075*** 0.080*** 0.086***

(0.015) (0.016) (0.017)

Fraction children −0.078*** −0.091*** −0.107***
(0.020) (0.021) (0.023)

Preceding birth interval
(months)

−0.001***

(0.000)

Child multiple 0.154***

(0.024)

Birth order number 0.008***

(0.002)

Observations 11,295 11,295 8,562

R2 0.013 0.019 0.017

AET 14.34 −608.8 −15.93
Delta 0.121 −6.633 −0.0871

Notes: Standard errors clustered by PSU in parentheses. All
regressions are OLS and include a constant (not reported)

***Significant at 1 %, **Significant at 5 %, *Significant at 10%
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