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Influence of Maternal Bio-social Factors on Birthweight
- AO Kemikt* anp JA AinDELE*
Summary

Kemiki AO and Akindele JA. Influence of Maternal Bio-Social Factors on
Birthweight. Nigerian Journal of Paediatrics 1993; 20:6. Influence of maternal
bio-social factors, including age, pre-pregnancy weight/height, social class, birth-
order, birth-spacing, educational level and use of antenatal-care facilities, on
birthweights of 1,238 singletons was studied over a period of six months at three
hospitals in Tbadan. There was a significant {p<0.001) influence on birthweight by
the age of the mother, such that teenage mothers gave birth to lighter babies than
older mothers. The study also revealed that the most appropriate periad in life fora
woman to have normal size babies was between 25 and 29 years of age. There was a
significant difference (p<0.05) between the mean birthweight of babies delivered by
mothers weighing less than 70kg and those whoss weights were 70kg and above,
The difference between the mean birthweight of babies born by mothers in the upper
social classes with or without university degree and that of babies born by second-
ary school girls was significant (p<0.05). Among illiterate mothers, the incidence of
low birthweight (LBW) was 13.1 percent, while it was 5.2 percent among mothers
with university education. In order to improve upon infant birthweights and thus
reduce the prevailing high incidence of LBW in developing countries, it is sug-
gested that adequate nutrition be promoted during child-bearing age; teenage mar-
riages and pregnancies be discouraged and women education be promoted and
encouraged.

Introduction

BRTEWEIGHT, one of the determinants of
perinatal mortality rate, which is influenced by
genetics and also environmental and maternal
factors, has been described as the most impor-
tant means of assessing the health and maturity
of a newbom child.’ In the past, several studies
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on birthweights of babies in the developing
countries have been carried out.*® In Nigeria,
for instance, analysis of predisposing factors to
low birthweights has highlighted the effects of
some maternal characteristics.” * The present
prospective study was undertaken so as to as-
sess the effects of some of these maternal char-
acteristics on the birthweight of babies born in
Ibadan.

Subjects and Methods
The study was carried out on all consecutive

singletons born in three large hospitals in
Ibadan, namely: University College Hospital
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(UCH), Oluyoro Catholic Hospital (OCH) and

Adeoyo Maternity Hospital (AMH), during a
six-month period (June, 1987 to November,
1987, inclusive). All the mothers had received
antenatal care at the respective hospitals where
delivery also took place. At each antenatal visit,
each mother underwent physical examination;
weight was taken and urinalysis performed.
Pyrimethamine malarial prophylaxis, iron and
folic acid were prescribed. Information that was
collected and recorded about each mother in-
cluded age, parity, occupation, educational at-
tainment, weight, height and birth intervals; par-
ticular note was taken of the weight before preg-
nancy (if this was known) at the first antenatal
visit and immediately after delivery. All the
above data were obtained through a question-
naire.

All the babies were weighed by staff mid-
wives in the delivery room immediately after
birth. The weighing scales in the three hospitals
were of the same make (Waymaster); the scales
were checked and standardized, using standard
weights, by a technician and they were also
checked daily, for zero error throughout the pe-
riod of the study. The sex as well as the outcome
of the babies (survival or death) were also noted.
The socio-economic classification of the moth-
ers used here was that designed and used by the
Biostatistics division, department of Preventive
and Social Medicine, UCH, Ibadan.

Data abstracted from the questionnaires
were computerized, using an 1IBM XT (per-
sonal) computer for correlation analysis. The
first computer programme provided the overall
means, standard deviation and simple correla-
tion co-efficient (r} for matemal factors in rela-
tion to birthweight. Chi-square test was used to
assess the effect of maternal educational attain-

- ment on birthweight, while the Student’s ‘t’ test
was used to compare the.means. Statistical dif-
ferences at the five percent level (p<0.05) were

taken to be significant.
Results

There were 1238 mothers and the same num-
ber of singletons in the study. Of this number,
222 mothers (17.9 percent) were booked, fol-
lowed up and delivered at the UCH, while 406
mothers (32.8 percent) were similarly delivered
at OCH and 610 mothers (49.3 percent) at
AMH. Table | shows the maternal ages and the
mean birthweights of the babies; the highest
mean birthweight (2983+630gm) was among
babies delivered to mothers in the age group 25-
29 years, whilg the lowest mean birthweight
(1893 + 832gm) was among babies delivered to
mothers in the age-group 1¢ years and below.
There was a corresponding increase in the
mean birthweight with increasing maternal
age, until the age-group 25-29 years, after which
a fall in the mean birthweight occurred (Table
1). A significant positive correlation was found
between birthweight and maternal age
(r=0.178; p=<0.001).

TABLEL

Maternal Age and Mean Birthweights of 1238 RBabhies

Mean
Age No. of Births Birthweight S0
fvears)
(oram)
< 16 8 (0.7) 1893 832
17-19 171 (13.8) 2682 X3
20-24 367 (29.6) 2442 512
25-29 415 (33.%) 2683 63}
334 177 (14.3} 2979 hyiil
= 33 87 (M 7542 618
Unknown 13 (1.1) 3032 R5R

Pearson's correlation co-efficient {r) of binhweight and matemal
age {r = + 0,178, p<.001). Figures in parentheses represent
percent of tolal birhs.

S = Standard deviation
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Table iI shows the effect of pre-pregnancy
weights on the mean birthweights of babies.
The mean birthweight increased progressively
from 2715 + S11gm among mothers with pre-
pregnancy weight less than S0kg, to 3280 +
566gm in those whose pre-pregnancy weight
was between 70 and 80kg. Thereafter, the mezan
birthweight decreased in babies deliverad to
mothers whose pre-pregnancy weights were
above 80kg; these differences ip the birthweight
with the different pre-pregnancy weights were
significant (r = 0.160: p< 0.05)., Matemnal
heights and the mean birthweights of the babies
(Table 1) show that there was no significant
difference (r = 0.033; p>0.05) between the two
parameters. The largest mean birthweight (3134
+ 621gm) was however, found in babies of
mothers who were more than 164cm tall and the
lowest (2693 + 654gm) in babies of those who
were less than 155cm tall.

TABLEII

Maternal Pre-Pregnancy Weights and Mean Biriie eighis
of 1238 Babies.

. No. of .. Mean. ) .

Weight (kg) Birthe Birthweight 5D
{eram)

<50 62 2715 311
50 - 59 320 2832 538
60 - 59 266 2969 546
76-79 113 3280 360
=80 51 3216 348
Unknown 426 2688 751

-

r=10.160; p<i).03
SI) = Standard deviation

No definite trend occurred between birth or-
der and birthweight, although a slight increase
in mean birthweight occurred with increasing
order (Table 1V) such that the mean birthweight

{2759 + 668gm) was lowest among the first-
boms and highest (2953 + 596gm) among the
fourth-borns. Thereafter, the weight dropped
with the fifth-boms to 2923 + 618gm and 2908
+ 614gm with the sixth bom; then an increase
(2956 + 704gm) occurred with those over sixth-
bom. These differences were not significant (r =

= 0.07: p>0.05). In Table V are listed the mean
birthweights in relation to birth intervals, It is

TABLE III

Maternal Heights and Mean Birthweights of 1238 Bahies

_—

No. of Mean
Height (em) Br’r.t " Birthweight SD
(gram)
< 155 386 2693 654
135- 164 648 2902 623
=164 121 3134 621
nknown 23 2928 531

Fearsan’s correlation co-effeciiient (r) for the maternal
factor of height and birsthweight (r = 0.033; p=>0.05).
SD = Standard deviation.

TABLE 1V

Rirth Orders and Mean Birthweights of 1238 Rahies

No, of Mean
Order Births Birthweight D
(gram)
1 353 2759 668
2 212 2812 694
3 189 2946 598
4 165 2953 596
5 127 2923 618
6 112 2908 614
>6 73 2956 704
Unknown 7 2931 435

r=+0.07 - p>0.05
SD= Standard deviation.
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evident that the mean birthweight was highest
(2962 + 493gm) in the two-to-three-year inter-
val and lowest (2754 + 561gm) among babies
with interval less than one year (p>0.05).

Table VI shows the socio-economic classes
of the mothers and the mean birthweights of the
babies. As can be seen, the highest mean
birthweight (3290 + 487gm) was among babies
delivered by mothers in the professional class
with university degrees, while the lowest mean
birthweigth (2613 + 900gm) was among sec-
ondary school girls, the difference between these
two classes being significant (t=3.81; p<0.05).
There was also a difference (t = 2.67; p<0.05)
between the professional class that required no
university degree and that which required’a de-
gree; there was a significant difference (t =
4.814; p<0.01) between professional class with-
out university degree and those in the semi-
skilled class (typists, clerks, artisans, etc). There

was no difference between the mean birthweight

of babies delivered by unemployed mothers and
those by unskifled working mothers (t = 1.65;
p>0.05); similarly, there was no difference (t =
0.45; p>0.05) between the mean birthweight of
babies of unskilled mothers and those of semi-
skilled mothers.

TABLE ¥

Mean Birthweights of 1238 Rabies in Relation
to Birth Intervals

Interval Mean
(Years) No. of Births Birthweight SD

. (gram)
<1 166 (13.4) 2754 561
1 58 (47 2594 597
2 602 (48.6) 2962 493
3 304 (24.6) 2887 630
4 39 (32) 2859 636
5 27T 2.2) 2939 476
Unknown 42 (34 — —

Figures in parentheses represent percentage of total births
Comrelation co-efficient between bisth interval and birthweight
1=+ 0.071; p>0.05.

TABLE VI

Socio-econamic Classes of Mothers and mean Birthweiehts of
5 !

1238 Babies
. Mean
Class No of Birthweight  SD f I
cases
{gram)
Unempioyed 164 2884 611
1.65 =005
Unskilled
(cleaners, food 681 2793 642
vendors, etc.)
045 =005
Semi-skilled
(typist, clerk, 131 2850 679
artisan) :
<4814 <00
Professionals
without unjversity 191 jole 607
degree
2.67 008
Professionals
with university 40 2903 487
legree :
B - IRT G
Sludg:'[_\!s_ : 24 .. 2013 90
e L
Others/Not knows 7 A0 4wy
= RN
TL‘:[;H: [ 1,238 - -

’S[) = Standard deviation
b= Student™s *t” test

Matemal educational levels and the mean
birthweights of the babies (Table VII) show a
general trend of progressive increase in the
birthweight with higher maternal educational at-
tamment.

TABLE VII

Maternal Educational Atiginments and Rirthweighis
af 1238 Babies'

No.of Ner of Babies with Birthweights
cases Less than 2.500gm 2 300gm or more

Attainmoent

iliiterate 245 32 43 213 (86.9)
Primary 354 o M5 300 (%47
Secondary 173 T 47 (12.6) 126 (87.4)
Post-secondary but

legs than university 2017 - 14 (7.0 187 (93.0)
University or

eguivalent 58 3 (52 55 (94.8)
O)thers 7 2 23.6) 5 (714
Total 1238 152 (12.3) 1086 (87.7)

Numbers in purentheses represent percent of total
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Birthweight was below 2500gm in 32 (13.1
percent) of the 245 illiterate mothers as well as
in 54 (15.3 percent) of the 354 mothers who had
up to the primary school educational level. In
contrast, the birthweight was below 2500gm in
only three (5.2 percent) of the 58 mothers with
university or equivalent education. The mean
birthweight of babies of those mothers with uni-
versity educational attainment was 3290 + 487,
that of illiterate mothers was 2758 + 651 (x* =
11.14; p = 0.025). Table VIII lists the number of
antenatal visits undertaken by the mothers and
the mean birthweights of the babies. The mean
birthweight increased progressively from

- 2,468gm with one-to-two visits, to 3044gm and
above with seven-to-above nine visits. The mean
birthweight of babies delivered by mothers who
undertook nine or more visits was 3311 +
470gm and that of babies by mothers with one
or two visits was 2468 + 867gm (r = 0.113;
p<0.05).

TABLE VIII

Al

Numtber of Antenatal Visits and mean Birthweights
of 1238 Babies

Mean
Visit No. of Babies Rirthweight S
{pram)
1 2 206 2468 807
3 4 263 2775 577
5 6 297 2944 A4
7 - 8 417 44 550
> 9 55 3311 470
Discussion

In the present study, the two most important
maternal biological factors that had positve in-
fluence on the birthweights of the infants, were
age and pre-pregnancy weight, respectively. A
significant (p<0.001) positive influcnce oc-
curred between maternai age and the mean
birthweights of the babies. As has been ob-

served by other workers,'” !' there was a ten-
dency for teenage mothers to give birth to lighter
babies than those of older mothers. The present
findings on the relationship between age and
birthweight are also in agreement with those of
Morrison et al,*? who further suggested that the
differences in pregnancy outcome were attribut-
able to the personal characteristics of weight,
height, parity and the life style of the woman.
Our study has further shown that the most ap-
propriate period in life for a woman to have a
baby with normal birthweight and hence, an
excellent chance of survival, is between 25 and
29 years of age. During this age period, the
potential mother would have become fuily ma-
ture; her necessary biological and psychological
adjustments would have taken place and she
would have had adequate education and training
to enable her appreciate and use available health-
care facilities.

The pre-pregnancy weights in the present
study may be regarded as a reflection of mater-
nal nutritional status. Thus, women who
weighed below 70kg could reasonably be con-
sidered as being underweight and perhaps, un-
demourished, while those wéighing 70kg and
above may be said to have had optimum nutri-
tiopal intake. The mean birthweights of babies
born by this group of women with pre-preg-
nancy weights below 70kg were significantly
below (p<0.05) those of women weighing 70kg
and above. Although there was no difference
(p>0.05), between maternal height and
birthweight, the largest mean birthweight was
found among babies whose mothers were taller
than 164 centimeters and the lowest, in babies
of those mothers shorter than 155 centimeters.

With regard to other maternal factors, nei-
ther the birth order nor birth-spacing signifi-
cantly (p>0.05) influenced the birthweight;
however, the mean birthweight was highest
among babies whose spacing was between two
and three years, thus suggesting this to be per-
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haps, the optinium period for birth-spacing. Fac-
tors that had strong positive influence on the
birthweight included the socio-economic class
of the mothers, maternal educational attain-
ments and antenaial visits to clinics and use of
-available health-care facilities by the mothers.
The difference between the mean birthweight of
babies born by mothers in the upper social
classes with university degree and that of babies
bomn by secondary school girls was significant
(p<0.035). Similarly, there was a difference
(p<0.01) betweer the mean birthweight of ba-
bies of professiona[ mothers without university
degree and that of methers iy the semi-skilled
class, including typists, clerks, etc.

Maternal level of education had some influ-
ence on the birthweights. Thus. in the present
series, 13.1 percent of illiterate mothers deljv-
ered babies with Jow birthweight {(LBW), in
contrast to 5.2 percent of mothers with univer-
sity, or equivalent educational attainment, The
importance of educational [evel on the incidence
of LBW has been emphasized by other work-
ers.”” Similarly, professional and other literate
women delivered bahies with significantly
higher (p = 0.025) mean birthweights than those
of illiterate mothers. Hedayat er al'® and
Harrison' have also found an increasing
birthweight of babies with increasing level of
maternal education. The significantly higher
(p<0.03) mean birthweight of babies whose
mothers undertook more antenatal ViSits to the
clinics may indeed, be related to the level of
formal education that the mothers might have
received. The benefits, including nutvi"’fi'@al ad-
vice, prophylactic antimalarials and supplemen-
tal vitamins and iron, of regular antenatal clinjc
attendances, have been tepotted by others. !5 1

The findings of positive influences, com-
prising favourable materna] age of between 25
and 29 years of age, pre-pregnancy weight of
70kg and above, high social class, adequate
tevel of education and regular and frequent

fafluence (—}f’ﬁ-{uferf-ru! Bio-social Factors on Birthweight

antenatal clinic attendances on birthweight, have
all suggested a number of strategies that should
be adopted by various arms of health-care man-
agement authorities in order to improve upon
infant birthweights and thus, reduce the prevail-
ing high incidence of LBW in Nigeria and in-
deed, throughout the developing world. These
strategies include promotion of adequate and
satisfactory nutrition during child-bearing age,
discouragement of teenage marriages and preg-
nancies and promotion and encouragement of
women education, at least, up to secondary
level.
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