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ABSTRACT

The records of Caucasoid (589) and Negroid (142) mothers of twins, and of a control group of mothers of
singletons (1267 Caucasoids and 248 Negroids) born from 1984 to 1993 in the largest maternity hospital of
Campinas, SP, Brazil (Maternidade de Campinas) were investigated for the following traits: type of hospital
care, marital status, maternal age, occurrence of labor, type of delivery, parity, previous spontaneous
abortions, gestational age, birth weight and birth length of twins and singletons. The main conclusions were:
1) the proportion of women whose hospital and medical care expenses were covered by welfare program
or who were indigent was significantly higher among Negroids than among Caucasoids, but twinning was
not associated with social class; 2) the proportion of married women among Caucasoids was higher than
among Negroids, and a greater proportion of Caucasoid mothers of twin births were married as compared
to mothers of singletons; 3) Caucasoids and Negroids did not differ concerning mean maternal age,
occurrence of labor, type of delivery, rate of previous spontaneous abortions, and mean gestational age; 4)
when compared to women who bore singletons, mothers of twin births were, on the average, almost two
years older, and had a lower proportion of labor, a higher proportion of cesarean sections, and a higher
abortion rate, while the twins had a lower mean gestational age (three weeks) than singletons; 5) parity
among Caucasoids was lower than among Negroids, and in both races mothers of twin births had a higher
parity than mothers of singletons; 6) twins had a lower mean weight and height at birth than singletons,
males were slightly heavier than females, and Negroids were slightly lighter at birth than Caucasoids.

INTRODUCTION

Maternal race is included among the several
factors that influence twinning incidence, which is
highest among Negroids, followed by Caucasoids, and
lowestamong Mongoloids (Imaizumi and Inouye, 1979;
Nylander, 1981; Azubuike, 1982; Khoury and Erikson,
1983; Akanlawon and Ejiwunmi, 1986; James, 1986;
Marinhoetal., 1986; Beiguelman and Villarroel-Herrera,
1993; Pollard, 1996). Therefore, we decided to compare
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Caucasoids and Negroids who belong to the same mul-
tiracial population with respect to some biological and
social traits considered to be associated with twinning.

SUBJECTS AND METHODS

The Caucasoid (589) and Negroid (142) moth-
ers of twins born from 1984 to 1993 were investigated
from the records of the largest maternity hospital of
Campinas, SP, Brazil (Maternidade de Campinas).
These deliveries referred not only to live births but also
to stillborn children, excep fetuses with less than 500 g.
These fetuses were excluded from this study and
classified as abortions since this fetal weight
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corresponds to a gestational age between 20 and 22
weeks, as well as to a 25-cm fetal length (Belitzki et al.,
1978). A group of 1515 mothers of singletons born in the
same period and in the same hospital as the twins (1267
Caucasoids and 248 Negroids) were used for control.

The following traits were analyzed: type of care
in the hospital (private clinic, welfare, indigent), marital
status of the mothers, maternal age, occurrence of labor,
type of delivery, parity (previous deliveries), previous
spontaneous abortions, gestational age, and birth
weight and length of twins and singletons. Since the
routinely registered records were not always complete,
the number of cases varied slightly for the different
traits under analysis. Only the borderline cases of chi-
square with one degree of freedom were corrected for
continuity (Yates correction). The degrees of freedom of
chi-square were shown only when they were greater
than one.

RESULTS AND DISCUSSION
Type of hospital care

The proportion of women whose hospital and
medical care expenses were covered by welfare
program or who were indigent was significantly higher
among Negroids than among Caucasoids, both when
they gave births to twins (x2 = 14.56, P < 0.001) and
singletons (x2 = 41.51, P < 0.001) (Table I). However,
mothers of twins and controls did not differ signifi-
cantly concerning within-race comparisons of type of
care (x2 = 0.98, 0.30 < P < 0.50 for Caucasoids; x2 = 2.00,
0.10 < P < 0.20 for Negroids).

Table I - Percentage of Caucasoid and Negroid mothers of twin births
and controls according to the type of care received in the hospital.

Sample Race No. Private ~ Welfare  Indigent
clinic
Twins Caucasoid 588 442 54.4 14
Negroid 141 27.0 70.2 2.8
Controls  Caucasoid = 1264 43.1 56.0 0.9
Negroid 248 214 76.6 2.0

Since the presence of women in the private
clinic is an indication of their standard of life, it allows
an indirect evaluation of their social class. As no signifi-
cant differences within each racial group were found
when mothers of twins and controls were compared,
concerning the proportion in the private clinic, our
results agree with the Scottish data of Campbell et al.
(1974) and the British data of Murphy and Botting

(1989), who could not observe an association between
social class and twin birth rate. However, they are in
disagreement with those of Myrianthopoulos (1970),
who found a higher twinning rate in higher social
classes in the United States, and differs from those of
Smith (1974), who observed the opposite in Scotland.
Our observations are also partially divergent from
those of Nylander (1981), who detected no association
between twinning rate and social class in Scotland, but
noted a higher dizygotic twinning rate among women
belonging to lower social classes in Nigeria.

Marital status

The proportion of married women was signifi-
cantly higher among Caucasoids than among Negroids
(Table II), both among mothers of twins (x% = 27.85, P <
0.001) and controls (x2 = 18.67, P < 0.001). The propor-
tion of married women among the mothers of twins was
also significantly higher than that observed in the con-
trols (x2 = 4.76, P < 0.05) but this excess was only due to
the Caucasoid mothers (x2 = 9.0, P < 0.01), since the
proportions of married mothers of twins and singletons
did not differ among Negroids (x = 0.02, 0.80 < P <
0.90).

Table II - Percentage of married women among Caucasoid and
Negroid mothers of twin births and controls.

Sample Race No. Married
women
Twins Caucasoid 569 86.1
Negroid 140 67.1
Controls Caucasoid 1248 80.3
Negroid 242 67.8

Several authors have detected a significantly
higher twinning rate in illegitimate maternities than in
legitimate ones (Eriksson and Fellman, 1967; James,
1981; Nylander, 1981). This observation has been inter-
preted as evidence that women prone to twins are also
more fecundable, and consequently more likely to be-
come pregnant outside marriage, with an accompany-
ing higher twinning rate due to polyovulation. Murphy
and Seagroatt (1992) confirmed that the twinning rate
in Great Britain was consistently higher among unwed
women until 1989, when this situation reversed, as a
consequence of an increasing tendency of twinning
among married women since the seventies. They con-
cluded that this tendency was due to the fact that ovu-
lation induction and techniques of assisted conception
are apparently more available to married women.
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The North-American data of Myrianthopoulos
(1970), concerning Caucasoid and Negroid pregnan-
cies, differed from the British data, since in both racial
groups the proportion of single mothers of twins was
lower than the proportion of single mothers of the study
population. When examined by age of mothers, the
percentage of illegitimate twin births among all births
was slightly but not significantly higher than the legiti-
mate ones for all age groups. At any rate, in the
Myrianthopoulos data (1970), the number of illegiti-
mate twin births among Caucasoid mothers was small
11).

Therefore, the data in Table II are in opposition
to most data in the pertinent literature, and we cannot
explain why the proportion of married women among
the Brazilian Caucasoid mothers of twin births is
significantly higher than that observed among controls.

Maternal age

The mean age in years of the Caucasoid (26.78
+ 5.71) and Negroid (27.18 + 6.34) women who bore
twins did not differ significantly (t = 0.687, 0.40 < P <
0.50), the same being true for Caucasoid (25.02 + 5.86)
and Negroid (24.76 + 6.59) mothers of singletons (t =
0.578, 0.50 < P < 0.60). Therefore, the mean maternal
ages for mothers of twins and singletons in southeastern
Brazil may be estimated respectively as 26.82 + 6.02 and
24.98 + 5.99, which are significantly different (t = 6.797,
P <0.001).

These results confirm most published results,
which have shown that the mean age of mothers of twin
births is significantly higher than that of mothers of
singletons (Chen et al., 1987; Bertranpetit and Marin,
1988; Bonnelykke, 1990; inter allia). Furthermore, they
agree with the observation of Beiguelman and
Villarroel-Herrera (1993) that the lower mean maternal
age exhibited in the past by Negroid women in south-
eastern Brazil is not confirmed at present. At least in
Campinas, Caucasoid and Negroid women have
converged to the same mean maternal age.

Occurrence of labor

In spite of the higher percentage of labor
observed among the Negroid maternities (Table III),
Caucasoid and Negroid mothers of twin births did not
differ significantly concerning this trait (x2 = 2.69, 0.10
<P <0.20), the same being true for mothers of singletons
(x? = 1.33, 0.20 < P < 0.30). However, the proportion of
labor among the mothers of twins (70.3%) was
significantly lower than that observed in controls
(78.2%) (x2 = 16.24, P < 0.001), probably because in Brazil

cesarean sections are more frequently recommended for
women bearing twins, independent of the gestational
age. Unfortunately, we have not been able to find
references comparing the frequency of labor for
mothers of twin births.

Table III - Percentage of labor among Caucasoid and Negroid
mothers of twin births and controls.

Sample Race No. Labor
Twins Caucasoid 588 69.0
Negroid 142 76.1
Total 730 70.3
Controls Caucasoid 1267 77.7
Negroid 247 81.0
Total 1514 782
Type of delivery

No racial differences concerning the type of
delivery could be observed either among the mothers
of twins (x2=3.49, 0.05 < P < 0.10) or controls (x2 = 3.75,
0.05 < P < 0.10), but the proportion of cesarean sections
was significantly higher (x2 = 33.34, P < 0.001) among
the women who bore twins (60.6%) when they were
compared to those who gave birth to singletons (47.6%)
(Table IV).

Table IV - Percentage of cesarean sections among Caucasoid and
Negroid women who bore twins and single births.

Sample Race No. Cesarean

Twins Caucasoid 583 62.3
Negroid 138 53.6

Controls Caucasoid 1264 48.7
Negroid 248 419

The statistics of cesarean sections among
women who bear twins varies in different countries and
even in the same country, since this modality of birth
depends not only on the gestational age of the fetuses
and the detection of maternal and/or fetal complica-
tions, but also on the medical team, the maternity hos-

. pital and the clients’ will. Thus, for instance, Papiernik

et al. (1985) found 40% of cesarean sections among
mothers of twins in Paris; Olofsson and Rydhstrém
(1985) mentioned 24.2% of these deliveries from 1973 to
1982 in Sweden, while in Italy Pachi et al. (1994) indi-
cated 71.6%, a proportion which is practically twice that
observed by Cannatelli et al. (1994) in the same country
(36.8%).



314 Beiguelman et al.

Our data also show that cesarean sections are
more frequent among mothers of twins than among
mothers of singletons. However, we found that among
the women who gave birth to singletons, the frequency
of cesarean sections was as high as 47.6%, in spite of the
elevated frequency of labor (78.2%) (Table III).
Obviously such a high frequency of cesarean sections is
not expected in public Brazilian hospitals. In fact, in a
university hospital in Curitiba, PR, Brazil, Pilotto et al.
(1993) found 28.4% cesareans among 1045 mothers of
single births, a proportion thatis nearer to that observed
in the United States among mothers of singletons (20%)
(Rezende, 1988).

Parity .

Table V shows that parity among Caucasoids
was significantly lower than among Negroids, both
among mothers of twins (x2 = 30.04, d.f.= 8, P < 0.001)
and controls (x2 = 19.82, d.f.= 7, P < 0.01). On the other
hand, both Caucasoid (2= 62.29, d.f.= 8, P <0.001) and
Negroid (x2 = 27.54, d.f.= 6, P < 0.001) mothers of twin
births exhibited a significantly higher parity than the
mothers of singletons of corresponding racial groups. It
is well known that twin-prone women are more easily
fecundable, their average time until conception being
estimated to be 2.2 months shorter than that of mothers
of singletons (Allen and Schachter, 1971). However, the
higher parity of Negroids in relation to Caucasoid
women cannot be attributed to a fertility advantage of
Negroids, since we cannot exclude the possibility of a
lower proportion of users of oral contraceptives among
them, as often occurs among people who belong to low
socio-economic classes.

Parity and maternal age are known to be posi-
tively correlated, both being correlated with twinning.
Therefore, one might conclude that the increase of twin
birth frequency according to maternal age would
merely reflect parity or vice-versa. However, most
authors agree that the effects of parity and maternal age
on twinning are independent, not additive, and due to
an increase in dizygotic twinning rate only (Bulmer,
1959; Shipley et al., 1967; Elwood, 1978;
Nylander, 1981; Khoury and Erikson, 1983;
Chenetal., 1987; Bertranpetit and Marin, 1988;

(x% = 3.94, d.f.= 3, 0.20 < P < 0.30), the same being true
for the mothers of singletons (x2 =1.68,d.f.=3,0.50 <
P <0.70) (Table IV).

The proportions of spontaneous abortions in
previous pregnancies were also similar for the two
races, allowing us to estimate the combined abortion
rates for mothers of twin births and singletons as 8.36 +
0.63% and 6.24 + 0.43%, respectively. These proportions
differ significantly (x2 = 7.55, P < 0.01). This difference
may indicate that the higher spontaneous abortion rate
exhibited by mothers of twin births as compared to
singletons is a consequence of the twinning proneness
of the former, since twins are more easily aborted than
singletons.

Our data differ from those of Hémon et al.
(1979), who found that mothers of twin births and sin-
gletons had similar abortion rates. Moreover, the rates
these authors observed in France are higher (about
14.5%) than those pointed out in Table VI. The French
data also differ from those of Freire-Maia and Krieger
(1963), and Krieger (1972) for other Brazilian

Table V- Percentage of Caucasoid and Negroid mothers of twin births
and controls according to parity.

Twins Controls
Previous
deliveries Caucasoid ~ Negroid Caucasoid  Negroid
(589) (142) (1267) (248)
0 34.6 28.2 50.0 46.0
1 31.4 28.2 27.0 21.8
2 17.3 12.0 14.3 17.3
3 9.0 10.6 5.4 6.5
4 5.4 10.6 1.3 4.0
5 0.7 2.8 1.0 2.8
6 0.7 2.8 0.2 0.4
7 0.3 2.8 0.5 0.4
8 0.3 14 0.1 -
9 - 0.7 0.1 0.4
10 0.2 - - 04
11 - - 0.1 -
Mean+SD 129141 1.94+2.06 0.89+124 119 +1.58

Table VI - Percentage of Caucasoid and Negroid mothers of twin births and
controls according to the number of spontaneous abortions and the abortion rate.

Picard et al., 1989; Allen and Parisi, 1990;

Imaizumi, 1992). Sample Race No. 0 1 2 3 4 Abortion
Rate (%)

Spontaneous abortions Twins Caucasoid 589 846 115 27 10 02 838073

Negroid 42 789 176 21 14 - 815128

Caucasoid and Negroid mothers of Controls Caucasoid 1267 886 84 24 05 01 6.20+048

twin births do not differ significantly in Negroid 248 875 105 16 04 -  645x1.02

number of previous spontaneous abortions
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populations. Since early spontaneous abortions may
not be clinically detected, the higher abortion rates
~ registered by Hémon et al. (1979) may perhaps be
attributed to a better level of self-observation of the
women they investigated, that might result in the
inclusion of very early abortions in the French data.

Gestational age

Caucasoids and Negroids did not differ signifi-
cantly in gestational age both for twin births (t = 1.434,
0.10 < P < 0.20) and singletons (t = 0.241, 0.80 < P < 0.90)
(Table VII). This similarity was also noted by Luke et al.
(1991) among non-anomalous Caucasoid and Negroid
twins born between 24 and 41 weeks of gestation.

Table VII - Mean gestational age in weeks of Caucasoid and Negroid
twin births and controls.

Sample Race No. Mean + SD
Twins Caucasoid 504 36.75 +3.33
Negroid 136 36.27 + 3.50
Controls Caucasoid 924 39.54 +2.32
Negroid 195 39.49 + 2.69

A mean gestational age of 36.65 + 3.36
weeks for twins and 39.53 + 2.39 weeks for

315

women pregnant with twins in a prenatal care program
designed to prevent preterm deliveries. However, it has
been suggested that prematurity of twin births should
be considered as amechanical rather than a pathological
phenomenon, attributed to the excessive distension and
erethism of the uterine musculature, as well as to
increased fetal mobility (Benirschke and Kim, 1973;
Gedda et al., 1981). Gedda et al. (1981) also considered
probable that multiple pregnancies are associated with
an increased fetal production of proteins with an
oxytomimetic effect.

Birth weight and birth height

As expected, according to pertinent literature
(Gedda et al., 1981; Leroy et al., 1982; Alfieri et al., 1987;
Buckler and Buckler, 1987; Bleker et al., 1988; inter allia)
singletons weighed significantly more than twin births,
and males were slightly heavier than females (Table
VIII). Also, in agreement with other authors, Caucasoid
twinbirths and singletons were slightly heavier than the
corresponding Negroid newborns (Aratjo and Salzano,
1975; Luke et al., 1991).

Since besides gestational age and sex of the
newborn, birth weight depends on other environmental

Table VIII - Birth weight in g of Caucasoid and Negroid twins and controls
classified by sex.

singletons born in southeastern Brazil was

: . Twins Controls

estimated from Table VII, giving a mean Sex

difference of three weeks between the gestational No.  Mean +SD No.  Mean +SD

age of twin births and singletons. These values are

similar to the European estimates for thelengthof =~ Caucasoids Males 575 2349.94+598.32 621 3224.38 + 52845

gestation of twin births (2616 + 20.8 days) and Females 588 2249.86 + 544.29 646  3136.76 + 480.81

singletons (280.5 + 15.7 days), and to the mean Negroids Males 136 2253.38 +680.48 129 3151.94 + 518.52
Females 140 2229.73+537.50 119 3076.89 + 457.55

difference (20 days) between the length of

gestation of these pregnancies (McKeown and
Record, 1952; Powers, 1973; Gedda et al., 1981;
Bonnelykke et al., 1987).

The smaller mean gestational age of twin births
is due to the very high proportion (44.8%) of preterm
deliveries (less than 37 weeks) among them as
compared to singletons (9.4%), these proportions being
practically the same in the USA (Keith, 1994) and very
similar to those observed in the UK (Watson and
Campbell, 1986). Our Brazilian series showed 4.3% twin
and 9.5% singleton post-term births, these frequencies
being similar to those published by Buckler and Buckler
(1987) for UK (4.5% for twins), but different from those
published by Keith (1994) for USA ( 6.9% for twins and
28.5% for singletons).

According to Papiernik et al. (1985), the propor-
tion of preterm births was reduced to 34% among

influences, such as placental weight, feeding restric-
tions during pregnancy, smoking during pregnancy,
maternal height, and parity (Love and Kinch, 1965; Ciari
Jr. et al., 1975; Cnattingius et al., 1984; Bantje, 1986;
Pilotto et al., 1993, inter allia), the slight but consistent
differences in birth weight between Caucasoids and
Negroids cannot be attributed to a racial effect before
these and other environmental variables are taken into
account in a multivariate analysis.

Due to the correlation between weight and
height at birth, singletons exhibited a significantly
larger mean birth height than twin births, and males
were slightly larger than females, a result that is in
agreement with other data (Leroy et al., 1982; Alfieri et
al., 1987; Buckler and Buckler, 1987, Boomsma et al.,
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Table IX - Birth height in cm of Caucasoid and Negroid twins and controls.

in twins and in singletons are separate entities and

have difféerent implications for child growth and

Twins Controls survival. Geddaet al. (1981) have also recommended
Race Sex that, “when considering the relation between birth
No. Mean + SD No. Mean + SD R . K
weight and perinatal mortality, the data should
Caucasoids Males 553  4520+335 621  4869:225 always be broken down according to whether they
Females 572  44.72+3.09 646  47.96+234  refer to twins or to singletons, rather than combined
as it is usually done.”
Negroids Males 118 44.60 + 3.09 129 48.27 +2.10
Females 140 4413 +3.31 119 47.55 + 240
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1992). Also in agreement with previous observations
(Owen and Lubin, 1973), Negroid twin births and
singletons were slightly smaller than the corresponding
Caucasoid newborns (Table IX).

If the small difference between races is ignored,
the mean birth weight of males and females may be
estimated as 2331.03 + 615.54 g and 2245.86 + 610.71 g
for twins, and 3211.92 + 526.77 g and 3127.45 + 47720 g
for singletons, respectively. The mean birth height of
males and females was 45.09 + 3.32 cm and 44.60 + 3.15
cm for twins, and 48.62 + 2.23 cm and 47.88 + 2.36 cm
for singletons, respectively. These birth weights are
similar to those observed in other Brazilian populations
(references in Aradjo and Salzano, 1975) or in South
Africa (Essel and Opai-Tetteh, 1994). However, both
birth weight and birth height are smaller than those
mentioned for European, North-American and Israeli
newborns, both for twins and singletons (Armitage et
al., 1967; Gedda et al., 1981; Alfieri et al., 1987,
Ramos-Arroyo et al., 1988; Blickstein and Weissman,
1990; Voorhorst et al., 1993).

When the twins and singletons are distributed
into two classes of birth weight (less than 2500 g and
more than 2500 g), it is seen that the proportion of
newborns with less than 2500 g is dramatically higher
among twin births (57.6% males; 64.5% females) than
among singletons (8.2% males; 7.6% females). Similarly
when the newborns are distributed into two classes of
birth height (less than 44 cm and more than 44 cm), the
proportion of children born with less than 44 cm is
significantly larger among twin births (23.3% males;
32.6% females).

The data of Luke (1996) demonstrated that the
smaller mean length of gestation and the lower birth
weight of twins as compared to singletons is, in fact,
beneficial to them, since in the United States the lowest
fetal death rate for twins was observed at 2500-2800 g
and 36-37 weeks of gestation, while singletons showed
the lowest fetal death rate at 3700-4000 g at 40-41 weeks.
Therefore, Luke’s observations (1996) agree with
former Gedda et al.’s (1981) claim that low birth weight
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RESUMO

Os prontudrios das maies de gémeos caucasdides
(589) e negroéides (142) nascidos entre 1984 e 1993 e de um
grupo controle de maes de criangas nascidas de parto tinico
(1267 caucasédides e 248 negréides) na maior maternidade de
Campinas, SP, Brasil, (Maternidade de Campinas) foram
investigados para a andlise das seguintes informagdes:
categoria da internagio hospitalar (clinica particular, INSS e
indigentes), estado civil, idade materna, ocorréncia de
trabalho de parto, tipo de parto, paridade (partos anteriores),
abortamentos espontineos anteriores ao parto, idade
gestacional e peso e estatura dos gémeos e dos nascituros
dnicos. As principais conclusdes foram as seguintes: 1) as
maes caucasdides usufruiram, em maior proporgio, de
internagdo hospitalar de categoria mais alta, mas a
gemelaridade ndo mostrou associagdo com a classe social das
parturientes; 2) a proporciao de mulheres casadas entre as
maes caucaséides foi maior do que entre as negrdides, e as
maes caucaséides de gémeos incluiram maior proporgio de
mulheres casadas do que as que tiveram parto tinico; 3) nao
se constatou diferenca entre caucaséides e negréides quanto
a idade média materna, ocorréncia de trabalho de parto, tipo
de parto, taxa de abortos espontineos anteriores e idade
gestacional; 4) quando comparadas as mées que tiveram parto
tnico, as maes de gémeos foram, em média, dois anos mais
velhas, entraram menos freqiientemente em trabalho de
parto, foram submetidas mais freqiientemente a cirurgia
cesariana e tiveram maior taxa de abortos espontaneos,
enquanto que os gémeos tiveram menor idade média
gestacional (trés semanas) que os nascidos de parto tinico; 5)
as mulheres caucaséides tiveram menor paridade que as
negréides e as maes de gémeos maior paridade que as de
partos tinicos; 6) os gémeos mostraram peso médio e estatura
média menor que os nascidos de parto tinico, os
recém-nascidos do sexo masculino mostraram peso
levemente superior aos do sexo feminino, sendo os negréides
mais leves e menores do que os caucaséides ao nascimento.
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