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SHORT COMMUNICATION

SEX RATIO OF TWINS IN A SOUTHEASTERN BRAZILIAN POPULATION
B. Beiguelman and H.O. Villarroel-Herrera

ABSTRACT

The sex ratio of 1,150 twin births (363 MM, 407 MF and 380 FF pairs) was compared to that of
272,644 single births from the city of Campinas, State of Sdo Paulo, Brazil. These births referred not only to
live but also to stillbom children. The sex ratio of the twins (97.1 males per 100 females) was significantly
lower than that of the singletons (106.3 males per 100 females).

INTRODUCTION

The sex ratio at birth, also named secondary sex ratio, shows great variability
in human populations, but always deviates in favor of males, with values ranging from
101 to about 113 males per 100 females (Beiguelman, 1982).

The excess of newborn males is not due to a surplus of female deaths before
birth. It is well known that among aborted embryos and stillborn children the number of
males significantly exceeds that of females (Ciocco, 1940; Tietze, 1948). The same is
true for embryos obtained from induced abortion (Lee and Takano, 1970). As the
secondary sex ratio still favors the males, in spite of the intra-uterine selection against
them, this would mean that the sex ratio at the time of fertilization (primary sex ratio)
would be still higher than at birth.
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The sex ratio favoring males cannot be attributed to a higher proportion of
spermatozoa bearing a Y chromosome, since 55% of human male gametes lack this sex
chromosome (Beatty, 1974). Therefore, one has to accept that spermatozoa with a Y
chromosome have a greater fertilizing capacity than spermatozoa bearing an X
chromosome. If the spermatozoa had the same fertilizing capacity, one would observe an
excess of female newborns and not the opposite.

The sex ratio of human offspring depends upon the day of the menstrual cycle
when insemination occurs, a male child being more likely to be conceived if a fruitful
coitus occurs earlier in the cycle than later (Guerrero, 1970, 1974; James, 1971, 1976).
As a consequence, the sex ratio is associated with the coital rate. Thus, a higher coital
rate increases the probability of both insemination early in the menstrual cycle and the
conception of a male child (James, 1971).

This would explain the high sex ratios observed among children born to mothers
who conceive in the first months after marriage, when couples have high coital rates, as
well as among children born in wartime or just after wars (Bernstein, 1958; Renkonen,
1964, 1970; James, 1971). According to James (1971), the high sex ratios in wartime or
just after wars would also be directly associated with unusually high coital rates, when
soldiers have short home leaves or are on demobilization leave. Thus, the decline of the
sex ratio with duration of marriage or with parental age would be a consequence of a
decrease in the coital rate.

According to the majority of the authors, the sex ratio in twin births is lower
than in singletons (see Stocks, 1952; Barr and Stevenson, 1961; Susanne and Corbisier,
1969; Mellender-Aratjo, 1973; Czeizel, 1974; James, 1975; Bertranpetit and Marin,
1988, among others). Very few studies could not confirm this tendency (Pedreira et al.,
1959; Rola-Janicki, 1974). Since data concerning the sex ratio at birth of large samples
of Brazilian twins are scarce, we decided to analyze the sex ratio of newbomn twins and
singletons in a southeastern Brazilian population.

SUBJECTS AND METHODS

The sex ratio of 1,150 twin births (363 MM, 407 MF and 380 FF pairs) was
compared to that of 272,644 single births (140,500 males and 132,144 females). These
births referred not only to live but also to stillborn children. All singletons and most of
the twin births (938 pairs) were born at a maternity hospital in Campinas (Maternidade
de Campinas), State of Sio Paulo, Brazil which serves about 70% of the mothers of all
social classes in this city. The remaining 212 twins were born in another important
. hospital of Campinas (Casa de Saiide). This city now has more than one million
inhabitants and these may be considered as representative of the southeastern Brazilian
population.
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The number of males per 100 females among the twins was obtained by
100 (2a+b)/(2c +b) where a, b, c are the numbers of MM, MF and FF twin pairs. Among
the singletons this number was obtained by 100 M/F.

RESULTS AND DISCUSSION

Our data are in agreement with those of most authors, since the sex ratio of the
1,150 twins births (97.1 males per 100 females) was significantly lower (x2 =4712; 1
d.f.; P < 0.05) than that of singletons (106.3 males per 100 females).

It is not easy to explain the low sex ratio of twin births. The hypothesis that this
lower sex ratio would be caused by a higher rate of stillbirths among twins cannot be
accepted. Stillborns do have a high sex ratio, but our data considered all births, live plus
stillbirths.

Maternal age, parity and incidence of dizygotic twins are all positively
correlated (Allen and Parisi, 1990). A positive correlation also exists between sex ratio
and coital rate, while these variables decrease with maternal age (James, 1971). This
might lead one to suppose that the sex ratio of dizygotic twins would be shifted towards
females, since dizygotic pairs predominate among twins in all populations, except the
Japanese (Imaizumi and Inouye, 1979). Nevertheless, this hypothesis must also be
rejected, as the regression of sex ratio on maternal age in twins does not decline
monotonically like that of singletons. On the contrary, it rises until the interval between
35 and 39 years (James, 1975).

An alterative hypothesis offered by James (1975) considers that the sex ratio
in monozygotic twins is lower than that in dizygotic pairs or in singletons, being constant
for all maternal ages. If this hypothesis is correct it would account for the low overall sex
ratio in twins observed by most authors, as well as for the exceptional data in which the
sex ratio in twins is not low. Thus, among Blacks, who exhibit the highest incidence of
dizygotic pairs (Azubuike, 1982; Akanlawon and Ejiwunmi, 1986) one would not expect
to find a low sex ratio in twins. The early findings of Pedreira ez al. (1959) who observed
a high sex ratio in twins (110,4) from Salvador, State of Bahia, Brazil, might perhaps be
attributed to the predominance of individuals with Black ancestry in its population.
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RESUMO

A razio de sexo de 1.150 partos gemelares (363 MM, 407 MF ¢ 380 FF) foi comparada com a de
272.644 partos tnicos, todos ocorridos na cidade de Campinas, Estado de Sao Paulo, Brasil. Estes partos
disseram respeito nio apenas a recém-nascidos vivos mas também a natimortos. A razio de sexo dos gémeos
(97,1 meninos por 100 meninas) foi significativamente inferior a observada entre os recém-nascidos de parto
tinico (106,3 meninos por 100 meninas).
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