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Fetal growth and parental consanguinity

J. R. SIBERT, MALATI JADHAV, AND S. G. INBARAJ

Christian Medical College, Vellore Tamil Nadu, South India

SUMMARY Anthropometric measurements made on
322 newborn infants in South India were related to
parental consanguinity. Uncle-niece and first-
cousin marriages were common and the average
coefficient of inbreeding was as high as 0 0329. The
measurements (weight, length, head circumference,
and triceps and subscapular skinfold thicknesses) of
the uncle-niece groups (52 infants) were smaller
than those of the first-cousin group (61 infants)
which in turn were smaller than the nonconsanguin-
eous group (196 infants). Statistical significance
(P<0 01) was only recorded between the weights of
the three groups (means 2650 * 4, 2794 * 1, and
2833 * 8 g) and between the lengths of the uncle-niece
group and the nonconsanguineous group (means
46 92 and 47 79 cm). There were no social class
or residential differences between the groups. We
conclude that there are likely to be recessive genes
present in the population, slightly retarding fetal
growth.

There are probably more consanguineous marriages
in South India than in any other large nonisolated
population in the world. Uncle-niece and first-cousin
marriages are favoured for a variety of cultural
reasons, including keeping property in the family.
In the course of a study to assess the effect of
maternal nutrition on infant anthropometric measure-
ments (Sibert et al., 1978), we thought it valuable
to assess the effect of parental consanguinity on fetal
growth.

Material and methods

Mothers and their babies were studied at two
hospitals in Vellore, Tamil Nadu, South India: the

Christian Medical College Hospital and the Govern-
ment Pentland Hospital. All singleton infants over
37 weeks' gestation born on unselected days were
studied during the period August to October 1977.
As information on gestation was inaccurate in a
significant number, all infants were assessed by the
method of Parkin et al. (1976). All but 8 of them
were >39 weeks' gestation. None of the mothers
smoked.

Interns from the Child Health Department
assisted with Tamil translation. Information was
collected on the relationship between the parents.
Information was also collected on the social class
of the father, whether the parents paid for the care,
and whether the family lived in an urban or rural
area. Birthweights of the infants were recorded by
midwives on beam scales. Anthropometric measure-
ments were made by one of us (J.R.S.) within 36
hours of birth. Crown-to-heel length was measured
by Cardiff neonatometer, and occipito-frontal head
circumference by paper tape measure. Infant
skinfold thickness was measured by a Holtain
caliper (reading to 0 -1 mm) at the left triceps and
subscapular sites using the methods of Oakley et al.
(1977).

In the course of the study one stillborn child of
first-cousin parents with a form of achondrogenesis
was noted but not included in the study. One living
microcephalic child of uncle-niece parents was
included.

Results

322 infants were studied. The relationship of their
parents is shown in Table 1. Over 39% of the children
had consanguineous parents. The average coefficient
of inbreeding was 0 0329. Of particular note was the
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Table 1 Relationship of the parents of infants
No. Proportion of Inbreeding

population coefficient
(P1) (F1)

Uncle-niece 52 0-162 0 125
Cousin

First 61 0.189 0-0625
Firstonceremoved 5 0.016 0.0313
Second 6 0.019 0.0156
Third 2 0.006 0.0039

Allconsanguineous 126 0.391
Nonconsanguineous 196 0.608

Average inbreeding coefficient (XP1 F1) = 0-0329

large percentage (16 *2 %) of uncle-niece marriages.
There were no significant differences between the
nonconsanguineous and consanguineous groups in
social class of the father, whether the parents paid
for the care, or whether the parents lived in an urban
or rural area.
The means and SDs of the anthropometric

measurements of the groups of infants are shown in
Table 2. The anthropometric measurements (weight,
length, head circumference, and triceps and sub-
scapular skinfold thicknesses) of the consanguineous
group as a whole were smaller than the noncon-
sanguineous group. Nevertheless the weight of the
infant was the only parameter in which the differ-
ences reached significance (t = 2<11, P<0'05).
Looking at the consanguineous group in greater
detail the measurements of the uncle-niece group
were smaller than the first-cousin group and the
measurements of this group, in turn, were smaller
than the nonconsanguineous group. Significant
differences were only shown between the weight of
these groups (P<0-01) and between the length of
the uncle-niece group compared with the noncon-
sanguineous group (P<0-01).

Discussion

Our study shows that consanguinity contributes to
interuterine growth retardation. Studies in Vellore
(Rao and Inbaraj, 1977) showed small but significant
increases in perinatal mortality with consanguinity.
Decreased fetal growthmay be one of the mechanisms
for this.

Previous studies on birthweight and consanguinity
have shown similar findings to ours with small but
usually significant changes. Morton (1958), studying
Japanese infants, found mean birthweights of 3074
and 3046 g for his unrelated and first-cousin groups.
Similar Japanese data were analysed by Slatis and
Hoene (1961) and Schork (1964). Fried and Davies
(1974), studying the Moroccan-Jewish community
in Jerusalem, found the birthweights of infants with
uncle-niece parents were lower (mean 3371 g) than
those of unrelated parents (mean 3469 g).
Our work, taken in conjunction with these previous

studies, suggests that there are recessive genes with
a slightly retarding effect on fetal growth present in
the general population. Although the existence of
recessive genes causing major effects on growth are
well known, there is no evidence that they are widely
distributed, at least in South India.

Infectious diseases and malnutrition are the main
health problems in South India and the effects of
consanguinity are relatively small, taking the
population as a whole. Nevertheless we have seen
many tragedies in consanguineous marriages with
as diverse recessively inherited conditions as
thalassaemia, Niemann-Pick disease, and spinal
muscular atrophy. We believe that the reduction in
the number of consanguineous marriages in South
India, particularly those between uncle and niece,
will become increasingly important as the burden
of infectious disease and malnutrition is brought
under control.
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