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ABSTRACT

A retrospective analysis of the causal relationship
between weight gain in pregnancy and foetal
maaosomy was condwcted on olese and nonobese
gestational diabetics who completed term under our
cae. One hurdred and twenty five gestationa
diabetics were studied in retrospect with regard to
their cdoric intake, insulin requirements, glycemic
cortrol, net weight gain, timing and mode of
delivery and the outcome of pregnancy, the birth
weight and neonatal complicaions.

The gestational diabetics were categorised into those
with large for gestational age infants (LGA) and
those with appropriate for gestational age infants
(AGA). The groups were further subdivided as
Obese, (O) and Non olese (NO) on the basis of
BMI and per cent of ideal body weight.

The data obtained reveded that foetal maaosomy
has a direa causal relationship with weight gain in
pregnancy; restriction of weight gain in pregnancy
isasociated with hbirth of AGA infants.

INTRODUCTION

The current tenets of nutritional therapy in
gestational diabetics include the alvocation of a
balanced med plan in order to attain the desired
weight gain in pregnancy and achieve and maintain
euglycemia with a view to obviate both maternal as
well as foetal morbidity (1). In keeguing with these
conventional tenets we could achieve most goals of
therapy but could na obviate the morbidity peauliar
to the infant of the diabetic mother (IDM) in obese
pregnant diabetics (Figure 1). However, on
restricting the net weight gain in pregnancy by a
controlled calorie med plan (CCMP) we ould
achieve dl gods, including the obviation of
neonatal complications. These gestational diabetics
had a bad obstetric history and hed previously
delivered large for gestational age (L.G.A.) infant
(2). Consequent to our experiences with the CCMP,
we have routinely employed the same in al
gestational diabetics entrusted to our care. It was in
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Fig. 1. The effect of Net Weight Gain in Pregnancy on the Glycemic Control of the mother
and the Birth Weight of the Infant of the Obese Diabetic Mothers
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Tablel
Gestational Diabeticswith largefor gestational age infants

A: Previous Pregnancies

Parameter Obese GDs with Non-obese GDs with
LGA infants (n=14) LGA infants (n=16)
Successful outcome 13 aut of 31 6 od of 21

B: Index Pregnancy

Parameters Obese GDs with Non-obese GDs with p value
LGA infants (n=14) LGA infants (n=16)

BODY MASSINDEX

(kg/M?) 95+9.8 225+28 0.05

CALORIC INTAKE

(kcds/day)

INITIAL 180 + 408" 2080+ 321* NS

AT TERM 130 + 252* 1500+ 100* NS

WEIGHT GAIN (kg) 16 +33 12.5:44 NS

GLYCEMIC CONTROL
Mean Post Lunch
Bloodglucose (mg/dl)

INITIAL 56+ 43° 166+ 382 NS

AT TERM 23+ 36" 102+ 27 NS

INSULIN REQUIREMENTS 62 (n=6) 44 (n=4) 0.05

Units/day

TIMING OF DELIVERY 33 353

(weeks)

MODE OF DELIVERY

L.SCS. 14 14

Normal/Asssted 0 2

BIRTH WEIGHT (kg) B+06 35+10 NS
9 centile 9d centile

NEONATAL COMPLICATIONS
Hypoglycemia

Respiratory Distress
Hyperbilirubinemia

Hypothermia

P WNW
OFrREFEDN

*versus **and @versus# are statisticall y significant (p < 0.05)
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Table?2

Gestational Diabeticswith appropriatefor gestational age infants

A: Previous Pregnancies

Parameter

Obese GDs with
LGA infants (n=47)

Nonobese GDs with
LGA infants (n=48)

Successful outcome 6 out of 22 16 ou of 67
B: Index Pregnancy
Parameters Obese GDs with Non-obese GDs with p value

LGA infants (n=47)

LGA infants (n=48)

BODY MASSINDEX

(kg/M?) 8.5+3.9 290+ 6.0 0.05
CALORIC INTAKE
(kcds/day)
INITIAL 180 + 400* 1980+ 300" NS
AT TERM 155 + 165* 1575t 165* NS
WEIGHT GAIN (kg) 6 +4.1 9.0+ 35 NS
GLYCEMIC CONTROL
Mean Post Lunch
Bloodglucose (mg/dl)
INITIAL 74 + 68° 159+ 579 NS
AT TERM 23+ 7.0 102+ 32 NS
INSULIN REQUIREMENTS 33(n=8) 2 (n=3)
Units/day
TIMING OF DELIVERY 374 38
(weeks)
MODE OF DELIVERY
L.SCS. 30 24
Normal/Asgsted 17 24
BIRTH WEIGHT (kg) B+04 2.8+ 04
1090" centile 1090" centile
NEONATAL COMPLICATIONS
Hypoglycemia 0 0
Respiratory Distress 0 0
Hyperbilirubinemia 0 0

*versus **and @versus # are statisticall y significant (p < 0.05)
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regarding the role of materna weight gain in
pregnancy in the genesis and olviation of foetal
maaosomy. The objective of the study was to
evauate the effect of net weight gain on the
glycemic control, insulin requirements, timing and
mode of delivery in the mother and birth weight of
the infant and neonatal complicaions peculiar to
IDMs, while ona cntrolled cdorie med plan.

MATERIAL AND METHODS

One hunded and twenty-five pre-gestationa and
gestational  diabetics who hed succesdully
completed term under owr care between January,
1985 and November, 1990 were anaysed in
retrospect with regard to their caloric intake, net
weight gain in pregnancy, insulin regquirements,
glycemic control, timing and mode of ddlivery, the
birth weight and reonatal complications peauliar to
the IDM.

The patients were detailed regarding their medica
illness and food intake, followed by a thorough
clinical examination. A record of their height, pre-
gestational and existing weight and vital functions
were noted.

The patients were diagnosed as obese (Body Mass
Index > 25 ky/m® or percentage body weight >
120%) and ron-obese (Body Mass Index 1825
kg/m? and percentage body weight < 110%).

The laboratory investigations included a
haamogram, assessment of glycemic status (OGTT,
fasting and post cibal blood glucoses, glycaed
hemoglobin) and renal function (BUN, creatinine
and uinalysis). The patients were taught home
blood glucose monitoring, examination of urine for
glucose and ketones by ketodiastix. They were
explained the basic principles of nutrition in
diabetes and pegnancy and the use of an
individualised detary exchange system. Those
requiring insulin were famili arised with its usage.
The patients were alvised a antrolled clorie med
plan (CCMP). These ae low cdorie diets designed
to restrict weight gain in pregnancy and olviate the
morbidity peauliar to IDMs (2). The diets are
designed to prevent ketosis and intrauterine growth
retardation, which may occur with caloric restriction
in pregnancy (3,4). Ketosisis prevented by ensuring
an adequate intake of carbohydrate (a minimum of
180 g/d of carbohydrates incorporated in CCMP).
Urine was checked daily for ketones, which if
positive in the asence of glycosuria, an increase in
the carbohydrate intake was made. Intrauterine
growth retardation is prevented by providing an

optimal amount of carbohydrate and protein intake
and growth of the foetus monitored by seria ultra
sonagraphic  examination. Any evidence of
intrauterine growth retardation was appropriately
handled by dietary manipulation which was foundto
be dfective evenin thelast month of pregnancy (5).

Descriptive statistics were employed for cdculating
the mean and standard deviation. The two
independent sample 't' test was employed for testing
the mean. A value of less than 0.05was considered
to be statistically significant.

RESULTS

Results are presented in Table 1 and 2.As seen from
these tables, obese and nan obese diabetics who had
he usual desired weight gain in pregnancy, delivered
large for gestational age infants with neonatal
complications peculiar to IDMs in spite of the fact
that euglycemia was attained and maintained in this
group. The obese subjeds required significantly
larger doses of insulin when compared to nonobese
subjects for achieving a similar degree of glycemic
control.

Obese and nonobese gestational diabetics in whom
weight gain was restricted during pregnancy,
delivered appropriate for gestationa age infants
without the neonatal complicaions peculiar to
IDMs. They adso attained and maintained
euglycemia during pregnancy. The obese diabetics
required significantly larger doses of insulin when
compared to nonobese diabetics.

DISCUSSION

Foetal macosomy and weight gain in pregnancy
amongst gestational diabetics appear to have a
paositive correlationship, for it was observed that
weight gain beyond the 50" percentile was
asciated with hirth of a large for gestational age
infant and neonatal complicaions in the IDM,
whereas restricting weight gain in pregnancy to less
than the 25th percentile was assciated with the
obviation of foeta maaosomy and complications
thereof. The recommendations for weight gain in
pregnancy are based on the Harvard standards (6);
the present study demonstrates the inefficacy of
applying these standards in our country and
highlights the need for the development of norms
for weight gainin our country.

Restricting weight gain in pregnancy appeas to be
an age old practice anployed by the South African
pedis (7) in women who had bane large babies
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ealier or had suffered from cephao-pelvic
disproportion. Caloric restriction led to birth of
smaller babies and thus obviated intra-uterine foetal
deahs and facilitated normal deliveries in these
women.

The problems associated with caloric restriction in
pregnancy (3,4,5 can ealy be drcumvented by
employing the mntrolled calorie med plan, whichis
a safe and effective mode of therapy in gestational
diabetics. Several authorities have expressed their
views on the nedl to curtail the coric intake in
gestational diabetics (8,9,10), thus obviating foetal
maaosomy.

In spite of our eff orts to minimise weight gainin all
our patients by using hypocdoric diets, our patients
can be dtratified into those whaose weight gain was
usual (Table 1) and thase in whom the weight gain
could be restricted (Table 2). The patients in the
former group demonstrated foetal maaosomy.
They were usualy late referrals and demonstrated
acclerated foeta growth. We dso foundthat it was
difficult to retard foetal growth in these late-referral
patients. The other reasons for difference in the
weight gain in the two groups is attributed to poor
compliance, incorrect dietary recals, excessive salt
and water intake, edema of pregnancy and posshly
the hormonal changes that take placein pregnancy
(12).

We @nclude by suggesting that excessive weight
gain in pregnancy may be one of the severa
determinants of foeta maaosomy in pregnancy
(13,1415). The restriction of weight gain in obese
as wel as non olese gestational diabetics is
associated with obviation of both foetal maaosomy
and the neonatal compli cations peculiar to the infant
of the diabetic mother.
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