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lntroduction (3) tne absence of manipulation of diet
STUDIES OF TOTAL WEIGHT gain in pregnant (4) the subiects were weighed at least through-
women in other parts of the world have rarealed wide out the last half of pregnancy

variations from about 6 kgm. (12 pounds) in lndian (5) no medical treatment that might interfere
and Niprian wornen (Hauck, 1960) to about 14 kgm. with weight changes, such as diuretics and
(30 pounds) in European and American vw)men steriods, should have been given.
(Hytten and Leitch, 1966). Thus far, there has been
no planned study undertaken to map out the physio- Method of Study
logical pattern of weight changes in Malaysian $rorrnn All pregnant worten, who booked at the ante-natal
throughout their pregnancy and puerperium. clinic of the University Hospital before the 2(hh week

As from the middle of 1968, a prospective study of pregnancy, were incorporated into this strdy. Most
was embarked to analuate tre pattern of weight of the rnomen were weighed rmnthly until the 32nd
changes in normal pregnant wornen at the Obstetric week, thence e\rery two weeks until the 36th week,
Unit, University Hospital, University of Malaya in and thereafter weekly till delivery. Accurate lever
Kuala Lurnpur, Malaysia. The subiects that were in- balance type of weighing was used, and patients were

corporated into this study had to fulfill certain defi- weighed with a fixed set of clothing, (weighing 0.2

nite criteria. These were:- kgm.).
(1) ttresubjectswerehealthyandnorrnal The weighing rnachine is a SECA lever balance
(2) the exclusion of all abnormal pregnancies type, weighing conectly to onetenth of a kilogram.
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WEIGHT CHANGES IN PREGNANCY

The rnacfiine is periodically checked by one of the
authors, usually at 2'weekly intervals.
Results of Study

The present report constitutes a preliminary com'
munication of an extensive study proiect, still in pro'
gress: This study presents the pattern of weight
changes in the first 3fi) srbiects, who hare been conr
prehensively documented.

INDIAN 54

fjf|!fin uatrv 60

CHINESE 166

20 60 100 140 180

NUMBER OF SUBJECTS

220

Frg.l-EthnicPattern
Ethnic Pa(tern

ln all, there were 300 subjects studied, and of
these, 186 were Chinese, 60 Malays and 54 lndians.
Subiects of other ethnic groups were deliberately left
out of this study.

30-39
XATERNAL 20 _ 29 rEt

t5-19 3?

20 60 t00 140 tto 220

Fis.z -Maternal "g" 
prtt"rn*'*BER 

oF suBJEcrs

Maternal Age Pattern
There were 32 zubiects in the age group 15-19

(Chinese 12, Malays 10, lndians 10), 181 in the
20-29 age group (Chinese 103, Malays 42, lndians
36), and 87 in the 30-39 age group (Chinese 71,

Malays 8, lndians 8).

PARA 5 AND
OVER 29

PARITY
PAIIERN PARA 2- 4

PRIMIGRAVIDA 12E

20 60 100 140 180

NUXBER OF SUEJECTS

Fig.3-Paritypattorn

Parity Paftern
There were 128 primigravida (Chinese 75, Malays

30, Indians 23) and 172 multiparae (Chinese 111,
Malays 30, Indians 31).

TABLE I - AVERAGE WEIGHTS DURING
ANTEITIATAL PERIOO

DURATION OF
PBEGNANCY

MSD.WEEK
NUMBER OF
BEADINGS

AVERAGE
WEIGHT
(Kilos.l

8
12
16
20
24
28
32
36
40
42

22
64

161
300
263
224
215
232
185

24

47.3
8.2
49.1
50.5
52.4
53.7
55.1
56.3
s7.1
57.6

Average Antenatal Weight Pattern
Table I shows the results of the average rrveights of

the 300 \,\rt>rnen incorporated into this study, during
the various periods of gestation. Not all these subiects
came up for ante-natal visits at all periods of gesta-

tion, and the average weights shown are the average

weights for different numbers of srbjects. For exarn-
ple, there were 300 readings at the 2fth week of ges-

tation, 263 readings at the 24th week of gestation,

and 185 readings at the 40th week of gestation.

t0 20 30 40

DURATION OF PRECNANCY IN WEEKS

FiS. 4 - PregnanqT wohht goin pattern
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AUTHOR YEAR PLACE SUBJECT PARITY NO

KUO 't941 CHINA
2(X) normal
out of 41 75
for complete

records

PRIM
MULTIP.

101
99

ROBINSON et al 1943 U.S.A

NORMAL
PRIVATE'1'I'ELL

SITUATED
ECONOMICALLY"

PRIM.

MULTIP

300

184

SCOTT & BENJAMIN 1948 U.K.
UNSELECTED
(IN LONOON) PRIM 360

THOMSON &
BILLEWICZ 1957 U.K.

HOSPITAL
PATIENTS WITH

NORMAL B.P.
PRIM 2868

VENKATACHALAM
et al 1960 INDIA

POOR CLASS
WOMEN OF TEA

PLANTATlON

PRIM.
MULTIP

13
35

H.M. HAUCK 1960 NIGERIA NORMAL 31

SINNATHURAY
&
WONG

1970 MALAYSIA NORMAL
PRIM.

MULTIP

128

172

THE MEDICAL JOURNAL OF MALAYA

TABLE II - COT,IPARATIVE STUDY OF THE PATTERN OF WEIGHT GAIN IN PREGI{ANCY

MANIPULATION
OF

DIET

WEIGHT GAIN
(Calculated

from date:-l
FIRST

WEIGHED
TOTAL
GAIN BANGE

NET GAIN
POST.PARTUM

NONE .,NON-PREGNANT

WEIGHT"
FI RST

3 MONTHS

23.39
21 .29

OVER WEIGHT

- restricted
diet

UNDER WEIGHT
- encouraged

' to eat

,,USUAL WEIGHT" 3-4 mths. 24.3 6 weeks
+ 2.0 tb.

WAR TIME
RATIONING 16-20 wks. 16-20 wks. 21 .53

NONE 13 wks. 13 wks. 25.1 2 weeks
+ 6.05 tb.

NONE but
POOR DIET 12 wks. 12 wks.

11.8
13.6

S.E
S.E

1.67
0.96

NONE
AVERAGE
20.7 wks.

From
3 months 6.6

NONE 20 wks. 8.20 wks.
17-14

15.74
4.4-30.8

6 weeks

+ 10.8 tb.
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WEIGHT CHANGES IN PREGNANCY

Pregnancy Weight Gain Pattem
From the above results, it has been posible to plot

a graph of the pattern of weight gain in pregnancy.

The graph from the 20th to the 40th weeks of gesta-

tion are in bold lines, as they present the mean

weights for a significant number of zubjects. The rest
of the graph is dotted, and present results from a les-

ser number of srbjects. We have extrapolated the
graph to evaluate the average pre-pregnant weight of
the Malaysian wornen. The arerage pre'pregnant
weight so assessed is 46.4 kgm. (102 lbs.). This is
close to the arrerage pre'pregnant weight of 2O2
young, nulliparous women, araluated in a study by
WONG and KUAH, which was 44.9 kgm. (98'7 lbs.)

From the above graph and the other res.rlts, the
following conclusions can be drawn for the Malaysian
pregnant women:

(1) ttre weight gain from the 2oth week to the
4(hh week of gestation was 7.33 kgm. (16.12
tbs.).

(2) ttre weight gain from pre-pregnant weight to
the 40th week of gestation was 11.32 kgm.
(24.9lbs.).

(3) the weight gain from pre-pregnant weight to
the 40th week of gestation for primigravida
was 1 1.8 kgm. (25.9 lbs.).

This is closely comparable to the average

weight gain of 12.5 kgm. (27.5|bs.) by 2,868
Scottish primigrarida as shown in the study
by Thomson and Billewicz (1957).

(4) Primigravida gained about 0.65 kgm. (about
1% lbs.) more than multiparae.

(5) At end of puerperium, the Malaysian women
had gained 4.91 kgm. (10.8 lbs.)

Conparative Studies
Table ll shows the pattet'n of weight gain in preg-

nancy in various studies in other parts of the raorld.

As one can expect, the greatest weight gain were seen

in studies in the United Kingdom and Unhed States,
and the least in the studies from Nigeria. Our study
has shown that the weight gain in pregnant Malaysian
women is of the intermediate variety but closer to the
patterns seen in the socio-economically advanced

Western countries.
This is rnost probably a reflection of the general

standard of living in this part of Malaysia. But firm
conclusions on this point will have to await a more
extensive suryey, still in progress.

The rrveight gain at the end of purperium is 4.91
kgm. (10.8 lbs.), and this figure is considerably more
than those obtained in other studies, (Thonson and
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Billiewicz 6.05 lbs. at the end of 2 weeks, and RO-
BINSON et al 2 lb. at the end of 6 weeks). Perhaps,
this is because the Malaysian vromen are not as yet
too concerned about their figures after delivery. This
is also most probably tied up with the cultural pat-
terns of the Malaysian women with reference to diet,
pregnancy and puerperium.

Table lll compares the distributional pattern of
weight gnin in the varied periods of gestation. lt can
be seen that the greatest gain in weight is in the 21-24
rrveeks of gestation, 0.45 kgm. per week (approx. 1 lb.
per week). Thereafter, the weight gain decreases to
about 0.35 kgm. (0.75 lbs.) per week at the 3fth
week, and 0.18 kgm. (0.4 lb.l per week at term.

20

15

10

0 0'l 0.2 0.3 0.1 0.s 0.6 0.7

MEAN WEIGHT KILO PER WEEK

FiS. 5 - M€an weight gain in pregnancy pattern

Meen Weight Gain Pregnancly Pattern
Figure 5 shows the distribution of the rnean

weight gain per week of the pregnant women in this
study. Total weight $in by these women is not strict-
ly comparable beczuse duration of the pregnancies
ranged from 38 - 42 weeks. ln this graph (Figure
5) is shown the average weekly weight gains from the
20th week until delivery. The modal value is about
0.367 kgm. per week (0.81 lb. per rrteek). This figure
also *rows that the range of total weight gain from

the 20th to $e 4oth week of gesBtion is very wide,
lrom 2 kgm. (C.q lbs.) (i.e. 0.1 kgm. x 20 vrceks) to
14 kgrn (30 !bs.) (i.e. 0.7 kgm. x 20weeks). This in-
dicates that it may be neoessary to re-consider our
present @ncept of only regarding a weight gain of 1

lb. per week in the later part of pregnancy as the
criterion for recognising excessive weight gain of the
pregnant rnother in the ante-natal period.

SUMMARY and CONCLUSIONS:
(1)The average maternal weight gain throughout

pregnancy in Malaysian women is around 11.5
kgm. (25lbs.).

(2lThe pattern of maternal weight gain in the Ma-
laysian women shows a range of variation when
the rezults of the study are comparatively re-
viewed with reference to the maternal age, gra-
vida, and ethnic Aroup patterns.

(3)The average total weight gain in the Malaysian
r lomen in this study is about 1 kgm. to 2 kgm.
12 to 4lbs.) less than the total \,\,eight gain, that
has been reported in the European and Ameri-
can pregnant women. Whereas, when compared
to the studies done in lndia and Nigeria, the
average total weight gain in the Malaysian
uomen is about 5 kgm. to 6 kgm. (11 to 13
lbs.l more than their, counterparts in lndia and
Nigeria.
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