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Substantial literature documents that twins have higher mortality than singletons, but does
not address whether this twin disadvantage eventually disappears, and if so, at what age.
Roland Pongou, David Shapiro and Michel Tenikue find that mortality differences in sub-
Saharan Africa narrow with age, and that convergence occurs by age 6. Over time, mortality of
both twins and singletons has declined, but the disadvantage of twins has persisted. Their
analysis implies that over 100 million twins - almost half of the world’s twin population - are
currently missing, and that this situation originates very early in life.

Twin-singleton mortality differences at early ages are an important source of child inequality
in all societies. Owing to the unfavorable fetal conditions of twins resulting in growth
retardation and low birthweight, their risk of death within the first year of life is significantly
higher than that of singletons by a factor ranging from 3.5 times in Gambia (Miyahara et al.
2016) to 5 in the United Kingdom (ONS 2012) and in Sweden (Cheung, Yip, and Karlberg
2000), and 6 in the United States (Almond, Chay, and Lee 2005). This gap is also observed in
all sub-Saharan African countries (Pongou 2013; Smits and Monden 2011).

These mortality inequalities mean that a large number of twins are missing. In 2006 there
were about 125 million individuals in the world who had been born as twins (Oliver 2006).
This figure represents about 1.6% of the world population, far below the proportion of twin
births in most societies, which is around 3% (Pison, Monden, and Smits 2015; Smits and
Monden 2011; Monden and Smits 2017). These figures indicate that at least 100 million twins
- almost half of the twin population - are missing.

This raises the question of how long the twin-singleton difference in mortality rates persists as
children age. Using individual-level data from 99 Demographic and Health Surveys collected
in 34 sub-Saharan African countries between 1990 and 2013, we documented twin-singleton
mortality differences from birth to age 25. A total of about 3 million births are recorded in the
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data, of which 3.2% are twins (1.7% twin deliveries). These proportions are comparable to

those found in the United States and many European countries (Almond, Chay, and Lee 2005;
Pison, Monden, and Smits 2015; Smits and Monden 2011).

We consider that mortality converges when the difference between twin and singleton
mortality rates falls below 2 per 1000 and remains below this value as children age (the

Millennium Development Goal target of child mortality for developed countries was 5 per
1000).

Higher twin mortality, especially in the first year of life

Figure 1 displays mortality rates in sub-Saharan Africa by age in months for the first year of
life. Twins have lower survival throughout their first year of life, with the differences being
especially marked in the first few months. Mortality of twins is nearly five times as high as
that of singletons in the first month, presumably due to a greater incidence of biological
problems (e.g., birth defects) among twins. The ratio of twin to singleton mortality rates

decreases almost monotonically from about 5 in the first month to about 3 in the next few
months, reaching 1.7 in the 12™ month.

Fig. 1. Mortality by age (in months), 1-12 months — 34 countries in sub-Saharan Africa
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Source: Demographic and Health Surveys, 1990-2013 (Pongou, Shapiro, and Tenikue 2019)

Mortality of twins and singletons in sub-Saharan Africa by age in years is shown in Figure 2.
The difference is substantial in the first year, but it diminishes as age increases. The mortality
of twins is more than 3 times that of singletons during the first year of life, but this factor falls
to 1.7 and 1.4 in years 2 and 3, respectively. By age 5, the twin-singleton mortality difference
has fallen to 2 per 1000. From age 6, the difference falls to 1 per 1000 or zero, and remains
very low up through the early 20s (Pongou, Shapiro, and Tenikue 2019).
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Fig. 2. Mortality of twins and singletons by age (in years) — 34 countries in sub-Saharan Africa
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Source: Demographic and Health Surveys, 1990-2013 (Pongou, Shapiro, and Tenikue 2019)

Cohort trends in mortality and survival of twins and singletons

We used data collected since 1990 from women aged 15-49 at the time of the survey to
analyze time trends in the twin-singleton mortality difference. The data provide detailed
information on births that date back more than 34 years prior to the survey, allowing us to
monitor mortality over time.

Figure 3 displays the survival of twins and singletons in sub-Saharan Africa by decade of birth
(1960s, 1970s, 1980s, 1990s, 2000s, and 2010-2013). It shows that survival has improved for
both twins and singletons over the years. Also, the twin-singleton mortality difference has
narrowed, but the higher mortality of twins has persisted. For example, in infancy, when
children are at their highest mortality risk, a twin’s risk of dying was 30-percentage points

higher than that of a singleton in the 1960s, about 20 points higher in the 1970s to 1990s, and
only 15 points higher after the year 2000.
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Fig. 3. Kaplan-Meier survival rate of twins and singletons by birth cohort, 1960-69 to 2010-13,

34 countries in sub-Saharan Africa:
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Source: Demographic and Health Surveys, 1990-2013 (Pongou, Shapiro, and Tenikue 2019)

Conclusion

When we examine twin-singleton differences in mortality risk up to age 25 in sub-Saharan
Africa, we find an important difference in the first year of life. This difference decreases with
age, however, and practically disappears after age 5. After the age of 6, annual mortality risk
is very low for all children (fewer than 5 deaths per 1000 children overall). This might be
explained by both a selection effect, because the most vulnerable children died before age 5,
and the fact that many children are already immunized for some infectious diseases and are
less vulnerable to health problems when they reach that age. Our study is the first to analyze
mortality convergence between twins and singletons, yielding new insights into how mortality
inequalities change across ages.
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