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Excess Male Mortality: What is at stake? 

 Although more males are born than females, subsequent mortality turns 

this surplus into a deficit in the later ages, a deficit that has increased 

historically both in developed and developing countries. 

 

 Although academic investigation into sex mortality differentials dates back 

to the 17th century with pioneering work by John Grant, a fundamental 

unresolved question in demographic and public health research is the 

underlying causes of the higher mortality of boys than girls in early ages.  

 

 Consistent mortality gap in early ages has been attributed to: (1) inherent 

biological differences between the sexes and subsequent gap often ascribed 

to behavioral factors; (2) preconception environment; (3) institutional factors. 

 

 We assess the relative merits of each of these three conjectures.  



Excess Male Mortality: main conjectures 

 The biological hypothesis holds that male children are biologically weaker and more 

susceptible to diseases than female children. It assumes that the sex of a child is randomly 

determined, an implausible assumption in light of the large literature on the non-random 

determination of offspring sex ratio. Offspring sex ratio is partly determined by parental 

levels of hormones, demographics, stress level, occupations, diet, lifestyle, exposure to 

toxins, and medical conditions around conception time. 

 

 The preconception hypothesis assumes that preconception factors that determine the 

sex of a child also affect child health in utero and after birth, and therefore partly explain 

sex differences in infant mortality.  

 

 The institutions hypothesis argues that improvements in the quality of institutions 

(provision of clean water, sanitation, and maternal health care) will eliminate sex imbalance 

in infant mortality. The WB (2012) stresses that poor institutions force households to 

choose among many bad options, notably regarding water, sanitation and maternal care.  

 

 We test each of these three hypotheses and then decompose the sex differences in 

infant mortality into the three components of child biology, preconception ecology, and 

institutional factors.  

 



Methods - Data 

 75 DHS from 31 sub-Saharan African countries: nationally representative data & 

standardized measures across countries & years 

 

 Selected women with complete information on their fertility history, including 

information on each live birth and if dead, on when the child died. 

 

 We identified twins and dropped triplets and quadruplets from the analysis.  

 

 Pooled sample of 50,994 twins (3.05 % of the sample of all live births): 

 31% are male-male twins ; 30% are female-female twins; 39% male-female twins. 

 

 Male births represent 50.6% among same-sex twins: 

 represents a male-to-female sex ratio of 1.032, a figure very close to the sex ratio 

of singletons reported in previous studies. 

 

 Infant mortality rates are higher in rural than urban areas, with the southern Africa 

experiencing the lowest difference. 



Table 1: Quality of institutions in Sub-Saharan African regions 

Public 

health 

expenditure 

per capita 

(US$) 

Life 

expectancy 

Measles 

immunization 

(%) 

Bureaucracy 

quality 

Corruption 

index 

Democratic 

accountability 

Government 

stability  

Law and 

order 

Eastern Africa 

2.33 48.32 62.21 1.27 3.43 2.91 6.90 2.88 

Central Africa 

1.60 48.73 44.75 1.41 4.23 2.38 7.16 2.05 

Southern Africa 

3.69 54.22 75.93 2.62 2.46 4.14 8.63 3.99 

Western Africa 

1.99 46.25 56.98 1.04 3.75 2.56 6.81 2.64 

Sources: Public health expenditure per capita, life expectancy and measles immunization rate are from the World Bank 

Development Indicators database; all the other variables are from the Political Risk Services/International Country Risk 

Guide database. Each of these sources provides country-level information for each year, with the starting year varying 

across countries. We group countries by region as in our analysis and compute the average value of each indicator for 

region. Note that southern Africa has the best indicators. 



Methods -- Methods of analysis – 1/2 

 Estimation of sex difference in infant mortality using the fixed effects regression methods.

 Used to analyze longitudinal data with repeated measures on exposure & outcome variables.

 Attractive feature: they control for all stable characteristics (both measured or

unmeasured/unobserved) of the individuals. This is done by using only within-individual 

variation to estimate the regression coefficients. We do so by specifying: 

 Mihyt be a binary variable indicating whether child i, born to parents h in year y, died at time t

(Mihyt = 1 if i died at time t, and 0 otherwise) 

 Malei is a binary variable for whether child i is male

 θ = parameter of interest, measuring the difference in infant mortality between boys and girls.

 In a fixed effects model, the unobserved variables are allowed to have any correlations

whatever with the observed variables, which turns out to be equivalent to treating the 

unobserved variables as fixed parameters. Unless an analysis allows for such 

correlations, it has not really controlled for the effects of the unobserved variables. 

 There are alternative approaches using both within- and between-individual differences.



Methods -- Methods of analysis  -- 2/2 

 The conventional approach to studying sex differences in mortality holds that child sex is 

randomly determined. Therefore: 

 

 it does not account for parental time-invariant unobserved variables and parental time-variant 

unobserved variables; 

 

 it interprets θ as the effect of biological differences between males and females explaining 

male excess mortality. 

 

 We decompose θ into three components:  

 a component due to the child biology; 

 a component attributed to the preconception ecological environment 

 a component ascribed to the institutional factors 

 

 Estimation procedure uses a linear probability model, which yields an estimate of θ, 

interpreted as the additive effects of child biology, preconception environment and institutional 

factors on sex differences in infant mortality. 

 

 To isolate the effect of biology, we compare the mortality of infants with exactly the same 

preconception environment. Only opposite-sex twins meet this strict criterion, especially as most 

preconception factors are not observed in our data. 



Table 4: Estimating the contribution of preconception environment to male 

excess infant mortality in sub-Saharan Africa, by geographic region and place of 

residence  

 

The relative contribution (%) of biology to male excess mortality among all twins and among same-sex twins 

is obtained by subtracting the contribution of preconception environment from 100% 

Region Preconception environment in all twins: [1] – [3] Preconception Environment in same-sex twins: [4] – [3] 

               All               Urban              Rural                         All                        Urban                        Rural 

Eastern 

Contribution 0.020 0.014 0.021 0.033 0.022 0.035 

Contribution (%) 46.5% 43.8% 45.7% 58.9% 55.0% 58.3% 

t-statistic 2.169 0.759 1.976 3.300 1.072 2.907 

Central 

Contribution 0.044 0.036 0.052 0.071 0.055 0.089 

Contribution (%) 60.3% 65.5% 57.8% 71.0% 74.3% 70.1% 

t-statistic 2.217 1.271 1.836 3.030 1.685 2.726 

Southern 

Contribution -0.005 -0.009 -0.002 -0.008 -0.028 -0.005 

Contribution (%) -41.7% 32.1% -6.7% -88.9% 59.6% -18.5% 

t-statistic -0.161 -0.147 -0.055 -0.226 -0.412 -0.117 

Western 

Contribution 0.016 0.017 0.015 0.026 0.028 0.025 

Contribution (%) 33.3% 34.7% 31.9% 44.8% 46.7% 43.9% 

t-statistic 1.600 0.955 1.246 2.298 1.414 1.858 



Findings: child biology and preconception environment – 1/3  

 Sex mortality differences: contribution of child biology and preconception environment 

 

 Comparison of sex differences in infant mortality across all twins, opposite-sex twins, and 

same-sex twins for each SSA region (Eastern, Middle, Southern, Western Africa).  

 

For instance in Eastern Africa: 

 The probability of dying in the first year is 43 per thousand points higher for boys than for girls; 

controlling for other covariates has little impact (now 41 per thousand points): this estimate 

measures the additive contributions of preconception environment and child biology to excess 

male mortality among all twins. 

 

 In order to determine the distinct effect of biology, a twin fixed-effect regression is estimated, 

which allows us to compare the mortality of a boy to that of his female co-twin. The probability of 

dying in the first year is now only 23 per thousand points higher for boys than for girls.  

 

 It follows, by taking the difference between the two estimates, that preconception 

environmental factors increase male infant mortality by at least 43 – 23 = 20 per thousand 

points, which represents 46.5% of male excess mortality among all twins. 

 



Findings: child biology and preconception environment – 2/3  

 Comparison of sex differences in infant mortality in same-sex twins versus opposite-sex twins: 

 

 Using same-sex twins as a comparison group is motivated by the fact that preconception 

factors that determine offspring sex ratio do so only among same-sex twins.  

 

 Same-sex twins and singletons have very similar sex ratio, which implies that using same-sex 

twins as the comparison group is more likely to yield generalizable results. 

 

 Infant mortality is 56 per thousand points higher in boys than girls among same-sex twins; 

controlling for other covariates does not significantly affect the difference (is now 53 per 

thousand points).  

 

 Comparing this estimate (56 per thousand) to the estimate of the male-female difference in 

infant mortality in opposite-sex twins (23 per thousand), we get the increases in male mortality 

due to the preconception environment (56 – 23 = 33 per thousand points), which represents 

58.9% of the overall sex difference in mortality among same-sex twins.  

 

 We conclude that the preconception environment explains 46.5% to 58.9% of male excess 

mortality in Eastern Africa, whereas biology explains only 41.1%-53.5% of this outcome. 

 

 



Findings: child biology and preconception environment – 3/3  

 Findings for the other egions (Middle, Southern, Western) are interpreted similarly: 

 

 For instance, Western Africa is close to eastern Africa in terms of sex differences in mortality. 

But the effect of child biology is larger in Western Africa than in Eastern Africa.  

 

 We calculate that the preconception environment contributes between 33.3% and 44.8% to 

excess male mortality.  

 

 Overall sex differences in infant mortality are largest in Middle Africa, with male infant mortality 

exceeding female infant mortality by 73 per thousand points among all twins, and 100 per 

thousand points among same-sex twins. BUT, child biology contributes only 29 per thousand 

points to male excess mortality which implies that it explains only between 29% and 39.7% of 

this outcome, whereas the preconception environment explains between 60.3% and 71.0%. 

 

 Southern Africa, with the lowest mortality level, also has the lowest sex differences in infant 

mortality. Infant mortality is higher in boys than girls. BUT, the difference is not statistically 

significant. This result suggests that improved health institutions significantly reduce the sex gap 

in mortality.  

 



Table 6: Comparing South Africa region with other SSA geographic regions 

Models  South vs. Eastern  t-stat South vs. Central t-stat South vs. Western  t-stat 

Urban  

1 -0.060 -1.513 -0.084 -1.969 -0.078 -2.045 

2 -0.034 -0.850 -0.059 -1.406 -0.059 -1.569 

3 -0.037 -0.751 -0.038 -0.736 -0.051 -1.074 

4 -0.088 -1.748 -0.121 -2.236 -0.108 -2.247 

5 -0.021 -0.408  -0.059 -1.077 -0.058 -1.176 

Rural 

1 -0.017 -0.646 -0.061 -1.930 -0.018 -0.700 

2 -0.016 -0.626 -0.058 -1.870 -0.011 -0.440 

3 0.008 0.287 -0.005 -0.153 0.000 0.010 

4 -0.033 -0.953 -0.100 -2.379 -0.030 -0.891 

5 -0.032 -0.921 -0.091 -2.147 -0.020 -0.588 

Notes: Statistical differences at 5% are indicated in bold. 



Findings: the Role of Institutions – 1/2 

 
 In order to determine the role of improved institutions in sex differences in infant mortality, and 

how it affects the role of biology, we estimate sex differences in mortality across all twins, 

opposite-sex twins, and same-sex twins in urban and rural areas in each region.  

 

 With the exception of western Africa, the effect of child biology on excess male mortality is 

positive, but it is not statistically different from zero in urban areas. In rural areas, the effect of 

child biology on excess male mortality is positive and statistically significant in all regions, except 

in southern Africa. These findings show that improved health institutions significantly reduce the 

effect of sex differences in biology on sex differences in infant mortality. 

 

 When focusing attention on point estimates, preconception environment explains: 

 43.8%-55.0% of excess male mortality in urban vs. 45.7%-58.3% in rural Eastern Africa;  

 34.7%-46.7% of excess male mortality in urban vs. 31.9%-43.9% in rural Western Africa; 

 65.5%-74.3% of excess male mortality in urban vs. 57.8%-70.1% in rural Central Africa;  

 Even in South Africa where the results are not statistically significant, the role of preconception 

environment in the higher mortality of infant boys is greater in urban areas than in rural areas.   

 

 All these findings imply that the role of biology in increasing the mortality of male children is 

greater when the quality of institutions is poorer. 

 



 

Findings: the Role of Institutions – 2/2 

 

 Southern Africa versus other regions 

 

Sex differences in infant mortality between southern Africa and each of the other regions for  and 

for urban and rural areas indicate that: 

 

 Male excess mortality is smaller in southern Africa, consistent with the hypothesis that better 

institutions reduce the sex gap in mortality.   

 

 In urban areas, sex differences in infant mortality are significantly lower for southern Africa 

compared to Central Africa and western Africa among all twins and same-sex twins.  

 

 In rural areas, male excess mortality is significantly lower for southern Africa compared to 

Central Africa among all twins.  

 

 These results imply that when institutions are good, the role of biology becomes negligible. 

 

 



 

Conclusions 

  

1.  Unobserved preconception factors that determine offspring sex ratio affect child health, and 

partly explain sex differences in survival at early ages.  

 

2.  Estimating the distinct contributions of preconception environment and child biology to sex 

differences in infant mortality across institutional settings, we found that the effect of biology 

tends to be negligible when institutions are good. 

 

3. More research should be done in order to tease out the precise mechanisms of operation of 

each of the conjectured pathways through which sex imbalance in infant and child mortality 

occur. 

 

4. Sex mortality differences are not a fatality: they can and should be prevented!   

 

5. Data limitations remain a deterrent to estimating with accuracy the respective contributions of 

different influential variables on sex differences in mortality at early ages.  

 

  

 


