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Summary
This cross sectional study compares the nutritional status and birth outcomes
of 357 diabetic and non-diabetic pregnant women (203 OM and 154 NOM as
control). Uncomplicated diabetic and non-diabetic pregnant women of singleton
pregnancies with age range of 19-35 years were enrolled at term in BIRDEM
hospital. Maternal anthropometry and neonatal anthropometric measurements
were taken following standard techniques. Educational level was significantly
different between the groups The diabetic mothers were found significantly
less educated (p<O.OOOI)compared to non-diabetic mothers. Highly significant
differences were observed between the groups on mean maternal age, weight at
term, height, body mass index (BMI), mid arm circumference (MAC), and
hemoglobin concentration (p values for all: <0.001) with higher values for the
OM group. Most of the OM pregnant mothers were either overweight (BMI:
26.0-29.0) or obese (BMI: >29.0), on the other h3nd most of the NOM pregnant
mothers were within normal range (BMI: 19.8-26.0). OM pregnant mothers
were found more anemic (45.8% vs. 23.4%;p<0.001). Mean birth weight of the
infants of OM & NOM groups were 3100gt.500g and 2850g:t 360g respectively.
The mean chest circumference of the infants of. OM mothers was found

significantly higher for diabetic group (p<0.01). OM mothers delivered most of
the preterm babies (16.3% vs. 5.8%;p<0.002) and macrosomy babies were found
only in this group (5.9%). Significant correlation was observed between birth
weight and maternal MAC (p<0.001) in both the groups. Head circumference
was found significantly correlated with maternal MAC and age in the OM group
only. Diabetic pregnant women were significantly different compared to the non-
diabetic group by nutritional status. The OM group experienced more anemia
and preterm deliveries and macrosomic babies were born only in them.

Introduction

Nutritional deficiency is a major public
health problem in developing country
especially among the young children and
pregnant women1. A great proportion of

adult wo.menare under weight (52% CEO)
in our country2.Worldwide Low birth weight
rate (LBW) is high; some 24 million LBW
babies are born in a year, which also
reflects the maternal under nutrition3.The
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overall rate of LBW is also very high in
Bangladesh (45%)4.

Among the metabolic disorders due to
change of dietaryhabit and life style,diabetes
in adults are on increase and expected to
be more than double globally from 143
million in 1997 to 300 million in 20255.

In a preliminary cross sectional comparative
study on diabetic pregnant women at the
BIRDEM hospital, we found diabetic
pregnant mothers more anemic than that
of the non-diabetic pregnant group (46.5%
vs. 19.3%). The DM group experienced
more adverse fetal outcomes (preterm:
22.8%, LBW: 27.6%, post term: 3% &
macrosomy: 6.7%) than normal pr~gnant
mothers (preterm: 5.8% & LBW: 13.5%)6.
Different other research results in ~'ountry
and abroad also observed higher f~tes of
pre term, large for gestational age,
macrosomy, congenital anomaly, and fetal
losses among the diabetic pregnant
women7-13.The extent of malnutrition

especially gestational undernutrition in
diabetic pregnant mothers and their birth
outcomes need consideration to prevent the
maternal and neonatal morbidity, mortality.

In Bangladesh, very few studies have been
conducted on diabetic and non-diabetic

pregnant mothers to compare and evaluate
the relationshipof maternal nutritional status
with birth outcomes. This study thus aimed
to compare the nutritional status and birth
outcomes of diabetic with that of the non-
diabetic women.

Materials and methods

The study was conducted among 357 mother
infant-pairs (203 diabetes and 154 non-
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diabetes) attended for delivery at the
BIRDEM hospital.Pregnantmothers at term,
and free from any other diseases were
enrolled. They belonged to middle or higher
middle socio- economic class.

After taking verbal consent from the mother,
a pre-tested questionnaire was used to record
basic health and demographic information.
Maternal anthropometric measurements
(height, weight and MAC) were taken
following standard techniques. Weight was
recorded with the DETECTO scale to the

nearest O.lkg with minimum clothing, bare-
footed, empty bladder, and before .meal.
Height was measured to the nearest O.lcm
while the subjectremainedstandingerect and
bare footed. Mid arm circumference (MAC)
was measured with a tape made of fiberglass
at the mid point, while the left arm hanging
freely by the side of the body, and reading
was taken to the nearest 0.1 cm. Instruments
used were checked and calibrated after each

measurement. Maternal haemoglobin
concentration was measured by
cyanmethaemoglobin method.

Gestational age was detected by recall
method from the 151date of the last menstrual

period (LMP) and was confirmed
subsequently by ultrasonographic report
(USG).

The newborn was examined clinically for
health status and birth weight was recorded
just after birth or within 12hours of delivery
by a pediatric weighing scale with nearest
1gm. A fiberglass tape was used for
measuring newborn's MAC & head
circumference. Mid-arm circumference was

measured at the mid point of the left arm and
child's head was steadied and measured by
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placing the tape firmly round the frontal
bones at the greatest circumference, just
superior to the supra-orbitalridges.The chest
circumference was measured at the level of

nipple and all measurements were taken to
the nearest 0.1 cm. Birth outcomes were

detected in terms of birth weight, term,
preterm & healthy newborns.

Statistical Analysis:
Oata were analyzed by using statistical
package for the social sciences (SPSS for
Windows-II version). ~istributions were
checked for normality and group differences
were examined by using t- test and chi-square
test. Pears<;m's product moment correlation
was used to examine the relationships
between the maternal nutritional

characteristics and newborn's anthropometric
measurements.

Results

Maternal characteristics: The diabetic

pregnant mothers were less educated than
that of the non-diabetic mathers. Among the
OM pregnant mothers, 53.2 % had education
more than SSC while 74.7 % of NOM
mothers were above SSC and the difference

was statistically significant (p<0.00 1)

(Tab,le-I).

OM pregnant mothers were older than their
counterpart. For all anthropometric
measurements, OM mothers showed

significantly higher values than NOM
mothers. Mean height was 154.0:!::2.9cm for
OM and 153.2:!::3.6cm for NOM group
(p<0.0l) and mean weight was 67.7:!::6.5kg
and 60.0:!::6.4kg respectively (p<0.00l). We
have categorized our sample on MAC
(.ut-off values <23.5cm as a risk for preterm

Nutritional Status and Birth Outcomes S Begum et al.

and low birth weight and found that
significantly more mothers (18.2%) from
NOM group were at risk compared to
OM group (6.9%). The diabetic pregnant
mothers were found more anemic (45.8%
vs.23.4%) and mean hemoglobin
concentration was lower (10.8:!::0.9)in this

group than that of the NOM group
(11.5:!::1.0). Nearly thirty four percent
(33.5%) overweight and 55.7% were obese
in the OM group. In the NOM group, 40.9%
were within normal range compared to only
10.8%in the OM group. No case of chronic
energy deficiency (CEO: <18.5) was found
in any of the group. Both systolic and.
diastolic blood pressures were within normal
ranges but for diabetic group they were
significantly higher (Table-II).

Birth outcomes: The babies from the two

groups didn't differ significantlyon different
anthropmetric measurements except the
chest circumference (Table-III), which was

found slightly greater (p<0.01) for the OM
group (33.5:!::1.2) compared to the non-
diabetic group (33.1:!::0.8). The preterm

babies were more in the OM group (16.3%
vs. 5.8%) and the percentage of LBW was

not significantly different between the'

groups.

Birth weight was not related with maternal
weight in case of the OM group but was
found significantly associated in the NOM
group. Baby MAC and head circumference
were found significantly associated with
maternal MAC and age in the OM group,
whereas these relationships were absent in
the NOM group (Table-IV).
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Table-I: Maternal socio-economic characteristics of the mothers

Variables DM (n=203) % NDM (n=154) % p value

Monthly Income:*
<6000 (Tk) 25.1 24.1 NS

6000(Tk)& above 74.9 75.9

Respondent's education:
<sse 46.8 25.5 <0.001
sse & above 53.2 74.5

Husband's occupation:
Officer or businessman 50.7 41.6 NS
Clerical or small traders 49.3 5804

*59takaapprx.=IUS$

Table-II: Maternal characteristics by groups

Maternal Nutritional Status DM (n=203) NDM (n=154) p value
Mean:tSD Mean:tSD
percentage percentage

Height (em) 154.O:t2.9 153.2:t3.6 <0.01

Weight at term (kg) 67.7:t6.5 60.0:t6A <0.001

Mid arm circumference (cm)* 26.O:t2.2 24.5:t1.3 <0.001
<23.5 6.9 18.2 <0.01
23.5 & above 93.1 81.8

Hemoglobin concentration (gm)** 1O.8:tO.9 11.5 :t1.0 <0.001
<11.0 45.8 2304 <0.001
11.0 & above 54.2 76.6

Body mass index (BMI)* 28.6:t3.0 2504:t2o4 <0.001

Normal (19.8-26.0) 10.8 40.9

Overweight (26.1-29.0) 55.7 57.8 <0.001

Obese (>29.0) 33.5 1.3

Age (y) 31.3:t404 26.8:t404 <0.001

<25y 13.3 39.0 <0.001

25y & above 86.7 61.0

Blood glucose fasting (mmol/l) 4.7:tO.9 4.0:t0.2 <0.001

Blood glucose AFB (mmol/l) 7.2:t1.5 5.8:tOo4 <0.001

Blood pressure (systolic) 119.6:t14.9 111.4:t13.3 <0.001

Blood pressure (diastolic) 77.O:t9.7 72.9:t8.5 <0.001

Age of menarche (year) 14.6:tO.9 14.7:tO.8 NS

* PAHO,1991;249:22 **JellifeandJellife:65
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Table-III: Anthropometric characteristics of the newborns

Variable

Birth weight (g)

Recumbent length (cm)
Mid ann circumference (cm)
Chest circumference (cm)
Head circumference (cm)

Table-IV: Correlations coefficients (r) between newborn's anthropometry and maternal
anthropometry bygroups

DM (n=203) NDM (n=154) p value
Mean :tSD Mean :tSD

3100.0:t0.5 2850.0:t0.3 NS
47.l:t2.9 47.O:t1.2 NS
1O.2:t1.0 1O.3:t2.8 NS
33.5:t1.2 33.1:tO.8 <0.01
34.3:t1.2 33.9:t2.9 NS

Variable Both (n=357) DM (n=203) NDM (n=154)

Birth weight:
Maternal BMI 0.10 0.03 0.15
Maternal MAC 0.23** 0.19** 0.28**
Maternal Weight 0.15** 0.06 0.26**
Maternal height 0.16** 0.08 0.27**
Maternal age 0.17** 0.16* 0.13
Baby MAC:
Maternal BMI 0.01 0.14** 0.04
Maternal MAC 0.07 0.18* 0.05
Maternal Weight 0.03 0.18 0.002
Maternal height 0.08 0.11 0.08
Maternal age 0.11* 0.25** 0.13
Baby chest circumference:
Maternal BMI 0.11* 0.02 0.03
Maternal MAC 0.18** 0.12 0.06
Maternal Weight 0.12* 0.07 0.03
Maternal height 0.05 0.12 0.11
Maternal age 0.14* 0.13 0.06
Baby head circumference:
Maternal BMI 0.10 0.07 0.09
Maternal MAC 0.16** 0.21** 0.15
Maternal Weight 0.13* 0.12 0.10
Maternal height 0.08 0.12 0.06
Maternal age 0.1 0.21** 0.00

** p<O.OOI *p<O.OI
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Discussion

Maternal characteristics:

In this study, the diabetic pregnant mothers
were foundlesseducated than thatof the non-

diabetic group, which is different from other
studies conducted in our country6.12-13.We
didn't find any statistical difference in
occupation of husband or income of the
family between the groups, probably due to
selection of subjects from a homogenous
group coming from middle socioeconomic
status.

Maternal mean age, weight at term, BMI and
MAC at term were greater among the
diabetic mothersthan thatof the non-diabetic

pregnant mothers. This is probably due to
effectof insulinon weightgain and metabolic
derangement accompanied by hormonal
changes in diabetic pregnancy and these
findings are in agreement with other
studies6,13 .

The diabetic group was found more anemic
and the findings are similar to other
studies 11.14 and support the theory of
metabolic derangement of zinc and retinol
binding protein (RBP) in diabetes with
subsequent development of anemia due to
immobilization of iron from storesI5-16.

Further controlled study might substantiate
this finding.

Birth outcomes:

Preterm was more in the DM group in this
study and the finding is similar to another
retrospective study conducted at the
BIRDEM hospitalSsuggesting an adverse
effect of diabetes on the duration of

pregnancy.Babies with 'Large for gestational
age' (LGA) were more common and
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macrosomic babies were found only in the
DM group. Many studies observed these
findings6-S.12-14.

The overallparentage ofLBW in both groups
was lower than the national LBW rate in our

country. The percentage of LBW in infants
of non-diabeticpregnantmothers variedfrom
15%to 45% in differenthospital based urban
studies in Dhaka cityI7-lS. The lower
percentage found by us and by others
probably resulted from selection bias,
segmental presentation of the population at
a tertiary level hospital.

No statistical difference in birth weight was
observedbetween the groups, and the finding
is similar with our preliminary study13.
Suggestive explanation is that this study was
limited to differentiate the gestational and
pre-gestational diabetes, which merges the
birth weight differentials. The other
explanation is that the well-controlled
diabetic pregnant mothers give birth to a
child near to that of the non-diabeticpregnant
mother and most of these diabetic mothers

were under regular antenatal care at the
BIRDEM hospital.

Recumbent length, MAC and head
circumferences of the newborns were not

significantly different between the groups
but chest circumference was different in

our study. In one unpublished study, birth
length and mid-arm circumference of
newborns were found lower for DM

motherscomparedto the NDM group13. In
this study newborn's weight, MAC and head
circumferences were found related to

maternal age and MAC in the DM group
suggesting consequential metabolic effects
of diabetic mothers on their infants.
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The present study found that the diabetic
pregnant women were significantlydifferent
compared to the non-diabetic group by
nutritional status. The DM group
experienced macrosomic babies and more
anemia and preterm deliveries. Further case
control study is needed to substantiate these
findings.
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