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ABSTRACT

Sixty Punjabi women from low and lower
middle income groups were selected from eight
villages of Ludhiana district. The supplements of
iron, folic acid and calcium in the form of Folifer
and Calcium Sandoz tablets were regularly sup-
plied to experimental (E) group from second tr-
mester onwards. A pamphlet about the diet during
pregnancy was distnibuted to the E group along
with four individual and three group contacts
during the second half of pregnancy. The control
(C) group was provided iron and folate supple-
ments as per Government practice. Body height,
weight, mid-upper arm circumference (MUA ) and
skinfold thickness of the subjects were recorded.
Weight gained during pregnancy and post partum
weight were also recorded and body mass index
was calculated. In addition, crown heel length
(CHL), birth weight (BW), skinfold thickness,
MUA, head circumference (HC), Chest circumfer-
ence (CC)and ponderal index (PI) of the neonates
were recorded within eight hours of their birth. The
gain in weight during pregnancy was 6.30 and 5.7
kg in E and C groups respectively. The study
revealed that BW, CHL, skinfold thickness and PI
of the newborns were significantly (p < 0.01) higher
in E group. The mean BW of newboms in E and C
groups was 2700 g and 2300 g, respectively. Weight
gained during pregnancy had significant (p<0.05)
correlation to MUA, BW and skinfold thickness of

the newbom.
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The growth pattern and the physical
state of the pregnant women’s body, though
genetically determined are profoundly
influenced by nutrition. Hence, anthropom-
etric measurements are useful criteria for
assessing nutritional status. Maternal
nutrition is the most important environ-
mental influence during the development of
fetus. Poor nutrition during pregnancy is
associated with inadequate weight gain and
low birth weight neonates. It is also a well-
known fact that good nutrition during
pregnancy is reflected by satisfactory weight
gain of the mother and has a better impact
on fetal growth.

As per the recommendations of Gov-
ernment of India one subsidiary health centre
hasbeen provided in all the villages for 5,000
population in Punjab. The staff of SHC is
expected to provide medical supervision and
Folifer tablets to pregnant women during
the last 100 days of pregnancy. This practice,
however, has not resulted in a significant
improvement. iff' the nutritional status of
pregnant women and neonates. Therefore,
the major objective of this study was to
determine the effect of nutrition education,
medical supervision and nutrient supple-
mentation on the anthropometry of rural
pregnant women and their neonates.

Material and Methods

The study was undertaken on subjects
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from low and lower middle income groups
in eight villages of Ludhiana district. Sixty
six pregnant women were equally divided
into two groups: experimental (E) and con-
trol (C) groups. Nutrient supplements in the
form of Folifer (ixon and folic acid) and
Calcium Sandoz tablets were supplied regu-
larly to the subjects of E group from the fifth
month of pregnancy till delivery. On the
other hand, some of the subjects of the C
group who visited the subsidiary health centre
(SHC) consumed only Folifer tablets as
these are supplied free of cost. During the
first trimester, five subjects, two and three
from the E and C groups, respectively aborted
and one child died just after the delivery in
the E group. So the data of only 60 subjects
was taken. The body height, weight, mid
upper-arm circumference and skin-fold thick-
ness of the subjects were recorded, accord-
ing to Jelliffe(1), during the last week of the
third and sixth month of pregnancy. During
the ninth month, the weight was recorded
two weeks prior to the completion of the
month. Post-partum weight of the women
were recorded. Body mass index (BMI) was
calculated to assess the nutrition of the
subjects using the following formula:

Wt (ke)
Ht*(m)

BMI =

For determining BMI, weight of the
mother after 7 days of the delivery was
noted, as suggested by Bhatia and Tyagi(2).

In addition, crown heel length, birth
weight, skinfold thickness, mid upper arm
crcumference, head circumference and chest
crcumference of the neonates were recorded
within eight hours of the delivery according
to the methods of Jelliffe(1).

Ponderal index (PI) was calculated
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using the following formula (Mohan ef al.(3).

BW(g) . u
PI = — x100
CHL? (cm) i
Medical supervision and nutritional sup-
plements: The number of wisits to the sub-
sidiary health centre made by each subject
for antenatal check up were recorded both
for the experimental (E) and control (C)
groups. Folifer tablets (60 mg iron, 500 pg
folic acid) and calcium (Sandoz) tablets
(500 mg calcium gluconate, 15 mg ascorbic
acid, 1 pug Vit B , and 100 IU Vit D) were
supplied regularly to E group from 5th month
till the delivery. The C group consumed only
Folifer tablets. The consumption of nutri-
tional supplements was monitored regu-
larly.

Nutrition education: A pamphlet on “Diet
during Pregnancy” was published in ver-
nacular to distribute to the subjects of E
group in their first trimester of pregnancy.
Nutritiofi knowledge was also reinforced by
four individual and three group contacts
uniformly spread in the second half of the

pregnancy.

The data was analysed statistically in the
computer. Coefficients of correlation were
calculated to measure the relationship of
maternal and neonatal anthropometric
measurements. Analysis of variance was used
to study the effect of nutrition education and
medical supervision on the anthropometry
of pregnant mother and her neonate.

Results

Table I shows that in the present study
the height of the subjects ranged from 145 to
167 cm. The average weight of the subjects
during first trimester was 48.4kg and 46.5 kg
in groups E and C, respectively. The sub-
jects belonging to group E had greater body
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e TABLE I-Anthropometric Indices of the Subjects During Pregnancy
Anthropometric Experimental Control
measurements :

Average SE CV% Average SE CV%
L. Trimester
Height (cm) 155.08 72 10.6 155.87 7.5 9.9
Weight (kg) 48.4 1.05 181 46.5 19 173
Mid-arm circumference (cm) 215 0.3 15.4 19.4 0.3 143
Tricep skinfold (mm}) 14.56 - 03 15.6 140 027 150
IL Trimester :
Weight (kg) 523 79 121 - 49.6 7.6 14.2
Mid-arm circumference (cm) 223 02 142 2202 0.25 13.7
Tricep skinfold (mm) 15.09 022 14.08 1497 0.30 15.01
I11. Trimester _
Weight (kg) 54.7 8.2 i71 523 7.9 161
Mid-arm circumference (cm)  23.04 023 143 223 0.22 139
Tricep (mm) 15.36 020 121 15.28 0.24 14.24
Weight gain (kg) 6.30 14 2097 5.73 1.2 24.32
Weight (postpartum) (kg) 473 33 < 456 31
BMI 20.1 0.20 19.1 0.10
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weight than the subjects in C group, but the
difference was not significant.

On the basis of NIN(4) classification it
was observed that 27 and 53% of the
subjects were undernourished in E and C
groups, respectively. About 67% of the sub-
jects were categorized as normal in E group
in contrast to only37% in C group. Based on
the classification of BMI, it was observed
that only 45.2 and 23.4% of the subjects
belonging to E and C groups were normal,

while 54.8 and 76.6% belonged to different

grades of undernutrition in groups E and C,
respectively.

The average weight gain ranged from
4.5 to 7 kg. The mean (SE) gain in weight
was 6.3 (1.4) and 5.7 (1.2) in E and C groups

respectively. There was statistically signifi-
cant (p < 0.01) difference in the weight gain
of the two groups.

There was no statistically significant
difference in the MUA circumference
between E and C groups in all the three
trimesters. There was an increase in the mid
upper arm circumference during third
trimester in both the groups.

None of the subjects in E and C groups
went to the doctor for medical check up
during the first trimester. During the second
and third trimesters all subjects in group E
visited a doctor for check-up and were
vaccinated against tetanus. It was further
observed that only 27% and 67% of the
subjects of group C visited a doctor during
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the second and third trimesters, respec-
tively. It was also seen that 33% of the
subjects in Group C did not visit a doctor
even once during their whole of the gesta-
tion period.

All the subjects in E Group took one
tablet each of Folifer and Calcium (Sandoz)
regularly from the second trimester onwards.
In case of Group C, 47% of the subjects
consumed Folifer tablets during the third
~ trimester of whom only 30% took them
regularly. None of the subjects in Group C
took calcium tablets as these were not sup-
plied free of cost in the health centre.

The birth weight of neonates ranged
from 2.1 to 3.2 kg, the mean (SE) values
being 2.70 (0.71) and 2.30 (0.52) kg in Groups
E and C, respectively (Table 1I). The aver-
age birth weight in Group E was signifi-
cantly (p<0.01) greater than Group C and
was closer to ICMR reference standards(5).
Majority of the babies (86.7%) in Group C
weighed less than 2.5 kg in contrast to only
13.3% of the babies born in Group E. The

NUTRITION EDUCATION & PREGNANCY OUTCOME

CHL varied from 41 to 48.5 ¢m in both the
groups. There was statistically significant
(p<0.01) difference in the CHL in Group E
as compared to Group C. The ponderal
index values of the babies born to children
of Groups E and C were 2.84 and 2.73,
respectively (Table II); the difference was
statistically significant (p<0.01). The head
circumference observed in the present study
was very close to the ICMR norms(5). The
difference in head circumference in the two
groups was statistically insignificant. The
values of chest circumference recorded in
the present study was slightly higher than
the standard norms set by ICMR. The mid
upper arm circumference was greater in
case of nconates belonging to Group E but
was not significantly different from Group
C. The observed values were lower than the
standard norms.

The mcasurement of skinfold thickness
was significantly (p<0.01) higher in the
neonates porn to mothers in Group E (7.3
mm) as’ compared to Group C (6.4 mm).

TABLE II-Anthropometric Measurements of the Newboms

Newborns

Anthropometric
measurements Experimental Control ICMR*

' (n = 30) (n = 30) standards

Average SE CV% Average SE CV%

Birth weight (g) 2700 171 18.03 2300 152 1732 2750
Crown-heel length (cm) 46.03 0.23 4.71 4451 . 027 561 438.0
Head circumference (cm)  32.7 0.14 4.59 3332 015 387 330
Chest circumference (cm)  30.84 0.53 13.96 3094 054 1291 30.35
Mid arm circumference (cm) 8.81 0.19 15.67 8.39 013 16.01 12.1
Skinfold thickness (mm) 7.26 0.09 9.74 6.36 006 1032  6-6.5**
Ponderal index 284 030 273 028 225-2.95%**
Gestational age (weeks) 384 32 374 30 39-4Q*we*

* Gupta(5); ** Jelliffe(1); *** Mohanefal.(3); **** Bhargava et al.(6).
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The results showed that there was
significant (p<0.05) correlation between an-
thropometric measurements of the mother
and their neonates. Weight gain during the
pregnancy had significant (p <0.05) correla-
tion to mid upper arm, birth weight and
skinfold thickness of the neonates although
the value of coefficient of correlation (r)
were low, being 0.28, 0.26 and (.26, respec-
tively. Of the various neonatal anthropom-
etric measurements maximum correlations
were observed between mid upper arm cir-

cumference and skinfold thickness followed

by chest circumference vs mid upper arm
circumference and skinfold thickness, the
- value of ‘v’ being 0.89, 0.79, 0.73, respec-
~ tively. The results indicated that birth weight
had significant (p<0.01) corrclation with
the crown heal length, the value of ‘r’ being
0.46.

Discussion

The present study shows the majority of
the subjects 1n Group C took minimal
health care and only 33% of the subjects in
Group C did not visit the doctor even once
during the whole of their gestation period.
The weight and height obscrved in the pres-
ert study were higher as compared to earlier
studies conducted inIndia in the lowincome
~ groups by Bhargava et al.(6) and Bhatia et
al.(7). It could be due to the genetic as well
as nutritional factors. These figures were,
however, much lower than their European
counterparts(8). The values of BMI in Groups
E and C also fall within the range reported
by Naidu et 4/.(9). The gain in weight in the
present study was less than the range
reported by others(10,11).

Naidu et al.(9) reported in a study
conducted at NIN that 30.5% of the infants
had low birth weight. In the present study
13.3% of low birth weight babies were
observed in Group E, in contrast to 86.7%
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of low birth weight babies in Group C. The
values of crown heel length observed in both
the groups were in the range reported by
Devi et al.(12) and Vijayalakshmi and
Lakshmi(13) but comparatively lower
values of mid upper arm circumference was
recorded in the present study. Similar
observation has also been reported by
Devadas et al.(14). :

The maternal weight and weight gained
during pregnancy showed significant posi-
tive correlation to the birth weight. Similar
observations have also been reported by
others(10,13,18).

The present study revealed that all the
anthropometric measurements were greater
in the neonates born to Group E. It could be
due to relatively better dictary intake, regu-
lar intake of iron, folic acid and calcium and
under the impact of nutrition education to
the pregnant women. Others(16,18) too have
reported similar observations.

A perusal of.tht data clearly indicated
that regular medical supervision coupled
with nutritional supplements and nutrition
education improved the anthropometry of
the mothers resulting in better obstetric
outcome. Long term remedy therefore,
consists of imparting nutrition education for
which regular sessions may be held with the
subjects along with medical supervision and
nutrient supplementation. ' '
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WANTED A NEONATOLOGIST

Wanted a Neonatologist with suitable qualifications and atleast 2 years experience
of working in a tertiary care unit for a 200 bedded pediatric speciality hospital in Ban-
galore. Family accommodation available.

Apply with CV within 15 days to the Administrator, Bangalore Children’s Hospital,
No. 6, Chitrapur Bhavan, 8th Main, 15th Cross, Malleswaram, Bangalore 560 055.
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