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ABSTRACT 
 
 

Introduction Excessive gestational weight gain (GWG) is a growing public health concern 
due to its association with higher risk of adverse maternal and perinatal 
outcomes. Recognising the key factors of underlying GWG incidence is thus 
crucial for developing targeted interventions. This study aims to determine the 
prevalence of excessive GWG and its associated factors among pregnant 
women in an urban district of Klang Valley, Malaysia. 

Methods A retrospective cross-sectional study was conducted (between November 2017 
and October 2018) among 472 pregnant women who gave birth between 
January 2015 and December 2016. Data on sociodemographic characteristics, 
medical illnesses, and pre-pregnancy body mass index (BMI) were retrieved 
from the birth registry and maternal health records. The classification of GWG 
is based on the Institute of Medicine's recommendation 

Results The classification of GWG is based on the Institute of Medicine's 
recommendation. A total of 113 (23.9%) pregnant women had excessive 
GWG. Multiple logistic regression showed the odds of getting excessive GWG 
were higher among those with lower education levels (Adj. OR = 1.85; 95% 
CI = 1.084, 3.147), being employed (Adj. OR = 2.30; 95% CI = 1.342, 3.928), 
nulliparous (Adj. OR = 2.46; 95% CI = 1.450, 4.164), and having pre-
pregnancy BMI of ≥25kg/m2 (Adj. OR = 6.47; 95% CI = 3.909, 10.721). 

Conclusions Lifestyle interventions, such as weight reduction programs and health 
education, should focus on women with high pre-pregnancy BMI, nulliparous 
women, working women and women with low education levels. Pre-pregnancy 
clinics and workplaces can serve as platforms to promote healthy dietary 
choices and encourage regular physical exercise. 

Keywords Gestational Weight Gain; Determinants; Maternal Health; Antenatal Care; 
Pregnancy 
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INTRODUCTION 
Gaining weight during pregnancy is essential for 
maintaining optimal foetal development,1 while 
simultaneously preparing the mother's body for birth 
and nursing,2,3. Additionally, gaining excessive 
weight can significantly influence both maternal and 
neonatal health outcomes.4 Women with excessive 
gestational weight gain (GWG) have a higher risk of 
caesarean section,2,5-10 assisted delivery,7 
pregnancy-induced hypertension,7, 10, 11 and a higher 
probability of delivering a macrosomic baby,7,8,10 
while neonates born to mothers with excessive 
GWG are susceptible to preterm delivery,8 shoulder 
dystocia,10 neonatal hypoglycaemia,10 poor Apgar 
score,7 long-term metabolic health outcomes and 
mortality.4, 12, 13 Furthermore, a long-term 
consequence of excessive GWG may worsen the 
global obesity crisis,14 as GWG is one of the 
predictors of postpartum weight retention, which 
might lead to weight-related health problems among 
women, such as obesity,15,16 cardiovascular 
diseases17 and other non-communicable 
diseases.15,16 Studies also showed that excessive 
GWG can perpetuate the intergenerational cycle of 
overweight and obesity,18,19 which can worsen the 
current prevalence of obesity among children,14,20 
and therefore leading to more obesity-related health 
problems among the younger age groups.21-23 

GWG is defined as the total weight that a 
pregnant woman gains throughout the pregnancy.24 
According to the Institute of Medicine (IOM), the 
recommended weight increment is based on a 
woman’s pre-pregnancy body mass index (BMI), 
whereby in excessive GWG, a which woman who is 
underweight (<18.5kg/m2) gains 12.8-18.0 kg, a 
normal weight woman (18.5-24.9kg/m2) gains 11.5-
16.0kg, an overweight woman (25.0-29.9kg/m2) 
gains 7.0-11.5kg while an obese woman 
(≥30.0kg/m2) gains 5.0-9.0kg25 during pregnancy. 
Globally, the prevalence of excessive GWG is 
estimated to be at 39.4%,26 with the highest 
prevalence reported in Africa (55.2%), followed by 
the United States (49.8%), Oceania (49.0%), and 
Europe (42.3%), while Asian countries recorded the 
lowest prevalence, i.e. at 38.2%.27 Meanwhile a 
meta-analysis reported a 22% global prevalence of 
excessive GWG in low- and middle-income 
countries,28 while in Malaysia, the prevalence 
ranges from 13.0 to 53.3%.29-31  

Environmental, behavioural, and 
biological variables can influence the complex 
process of excess GWG.7,32 Previous studies have 
identified multiple associated variables or factors, 
including race, income, pre-pregnancy BMI, mood 
disorder and living areas.33-35 A meta-analysis 
further demonstrated that smoking, primiparity, and 
unemployment may increase the risk of excessive 
GWG.27  Additionally, one study reported that there 
was a significantly higher prevalence of excessive 
GWG among urban population compared to rural 

residents.35 However, research on factors 
influencing excessive GWG among pregnant 
women in the urban population, particularly in 
Malaysia are fairly limited. Nonetheless, previous 
studies had found that pre-pregnancy overweight or 
obesity,29,31,36 have higher Healthy Eating Index 
scores during their third trimester37 and lower levels 
of physical activity were significantly associated 
with increased risk of excessive GWG.36 This study 
aims to determine the prevalence of excessive GWG 
and its associated factors among pregnant women in 
the Klang Valley, Malaysia. The findings may help 
identify women at higher risk for developing GWG, 
and this study may also provide healthcare providers 
with evidence that are needed to support early risk 
identification and therefore offer counselling to 
women with GWG. This will also help in the 
implementation of targeted intervention programs to 
prevent GWG that can give rise to adverse outcomes 
to both mother and foetus.  
 
METHODS 
This retrospective cross-sectional study was 
conducted between November 2017 and October 
2018 in Klang Valley, which encompasses Kuala 
Lumpur and Selangor, where both have the urban 
area coverage of 100% and 95.8%, respectively.38 A 
multistage sampling was performed. First, a simple 
random sampling was used to select two urban 
districts within Klang Valley. Subsequently, one 
health clinic was selected from each district using 
simple random sampling. The study participants 
included pregnant women who registered for 
antenatal care at the selected sampled health clinic, 
who were within their 12 weeks of gestation and 
later gave birth to delivered term infants between 1st 
January 2015 and 31st December 2016. Exclusion 
criteria were women who received antenatal care 
outside the selected sampled health clinic and 
women with multiple pregnancies. The sample size 
was calculated using OpenEpi version 3.0 according 
to one proportion formula, based on the sample size 
calculation with a minimum requirement of 383 
participants. All eligible women were recruited 
through universal sampling to improve the study’s 
statistical power. Birth records from 1st January 
2015 to 31st December 2016 were retrieved from the 
birth registry, and maternal data were subsequently 
extracted from the respective maternal health 
records. 

Data that was collected included 
sociodemographic characteristics such as age, 
ethnicity, education, and occupation. Age was 
measured as completed years that the respondents 
have been living during their first antenatal visit. 
Ethnicity consisted of Malay, Chinese, Indian, and 
others, while education level was classified as 
primary, secondary, or tertiary education based on 
the highest education they received. Participants 
who reported working full-time, part-time or self-
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employed were classified as ‘Yes’ (employed), and 
those who reported as housewives, students, or not 
working were classified as ‘No’ (unemployed). 
Smoking status or presence of medical illness were 
categorised as ‘Yes’ for smokers or presence of 
medical illness and ‘No’ for non-smoker or absence 
of medical illness, respectively. Parity was 
categorized as nulliparous for no previous childbirth 
or multiparous for one or more previous childbirth. 
Maternal pre-pregnancy weight was obtained from 
the maternal health record at the first antenatal 
booking visit and was used to calculate pre-
pregnancy body mass index (BMI). The BMI was 
categorized into underweight (<18.5kg/m2), normal 
(18.5-24.9kg/m2), overweight (25.0-29.9kg/m2) and 
obese (≥30kg/m2). Total GWG was calculated as the 
increment of maternal weight measured at the first 
antenatal booking to the last antenatal visit at or 
beyond 37 weeks of gestation. Excessive GWG was 
defined based on pre-pregnancy BMI in which 
underweight gained >18.0kg, normal weight gained 
>16.0kg, overweight gained >11.5kg or obese 
gained >9.0kg.25  GWG was categorized as a binary 
variable (excessive and not excessive) which 
aligned with prior research and also to enhance 
clinical relevance.7,34 

Data was analysed using Statistical 
Package for Social Sciences (SPSS) version 26. We 
reported descriptive analyses using frequencies and 
percentages for categorical data, while mean and 
standard deviation (SD) were used for numerical 
data. Subsequently, simple logistic regression was 
conducted, and variables with p-value <0.05 or 
clinical relevance were included in multiple logistic 
regression analysis to determine factors influencing 

excessive GWG. For analysis purposes, selected 
variables were regrouped into dichotomous 
categories to improve model stability and 
interpretability during multiple logistic regression 
analysis. Education level was regrouped into higher 
education, i.e. tertiary education, while lower 
education consisted of primary and secondary 
education. Pre-pregnancy BMI was regrouped into 
<25kg/m2, (underweight and normal BMI), and 
≥25kg/m2 (overweight and obese). Ethical approval 
was obtained from the Research Ethics Committee 
Universiti Kebangsaan Malaysia (FF-2017-332) and 
the Medical Research and Ethics Committee, 
Ministry of Health (NMRR-17-1797-34676 (IIR)). 
Participants and healthcare professionals remained 
anonymous, and no identifying information was 
disclosed.  
 
RESULTS 
Of the 472 participants, 23.9% experienced 
excessive GWG. Table 1 summarizes the 
participants’ characteristics. The mean age was 29.6 
years (SD 4.77). The majority were Malay (74.4%) 
and obtained secondary education (49.1%). Most 
participants were employed (59.7%), were non-
smokers (98.7%), multiparous (90.0%) and with no 
medical illness (90.0%). Regarding pre-pregnancy 
body mass index, 49.8% had a normal BMI. 

Table 2 shows the relationship between 
sociodemographic factors and GWG. An increased 
risk of excessive GWG was associated with being 
employed (p = 0.008) and a pre-pregnancy BMI of 
≥25kg/m2 (p <0.001).  
 

 
Table 1 The sociodemographic characteristics among participants (n=472) 
 

Variables Frequency (%) 
Age (years) 29.6 (4.77) * 
Ethnicity  
Malay 351 (74.4) 
Chinese 54 (11.4) 
Indian 31 (6.6) 
Other 36 (7.6) 
Education level  
Tertiary 207 (43.9) 
Secondary 232 (49.1) 
Primary 33(7.0) 
Employment status  
Yes 282 (59.7) 
No 190 (40.3) 
Smoking status  
No 466 (98.7) 
Yes 6 (1.3) 
Parity  
Multiparous 320 (67.8) 
Nulliparous 152 (32.2) 
Medical illness  
Yes# 47 (10.0) 
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No 425 (90.0) 
Maternal pre-pregnancy BMI  
Underweight (<18.5kg/m2) 35 (7.4) 
Normal (18.5-24.9kg/m2) 235 (49.8) 
Overweight (25.0-29.9kg/m2) 129 (27.3) 
Obese (≥30kg/m2) 73 (15.5) 
GWG  
Excessive 113 (23.9) 
Not excessive 359 (76.1) 

 
*Mean (SD) 
#Medical illnesses included bronchial asthma (n=20), allergic 
rhinitis (n=9), gastritis (n=5), hyperthyroidism (n=4), hypertension 
(n=2), rhesus negative (n=2), thalassaemia (n=1), rheumatic heart 
disease (n=1), polycystic ovarian syndrome (n=1), uterine fibroid 
(n=1). 

 
Table 2 The relationship between sociodemographic factors and gestational weight gain 
 

Variables n Gestational weight gain Crude OR  
(95% CI) 

p-value 
Excessive 
(n=113) 
n (%) 

Not excessive 
(n= 359) 

n (%) 
Age (years) 472 30.0 (4.76) * 29.4 (4.77) * 1.02 (0.976, 1.066) 0.385 
Ethnicity 

Malay 351 87 (24.8) 264 (75.2) 1  
Chinese 54 9 (16.7) 45 (83.3) 0.62 (0.289, 1.312) 0.209 
Indian 31 11 (35.5) 20 (64.5) 1.70 (0.781, 3.678) 0.182 
Other 36 6 (16.7) 30 (83.3) 0.30 (0.248, 1.530) 0.297 

Education level 
Higher 207 48 (23.2) 159 (76.8) 1  
Lower 265 65 (24.5) 200 (75.5) 1.06 (0.687, 1.618) 0.807 

Employment status 
No 190 34 (17.9) 156 (82.1) 1  
Yes 282 79 (28.0) 203 (72.0) 1.85 (1.173, 2.923) 0.008# 

Smoking status 
No 466 111 (23.8) 355 (76.2) 1  
Yes 6 2 (33.3) 4 (66.7) 1.62 (0.292, 8.954) 0.581 

Parity 
Multiparous 320 68 (21.2) 252 (78.8) 1  
Nulliparous 152 45 (29.6) 107 (70.4) 1.53 (0.984, 2.368) 0.059 

Medical illness 
Yes 425 104 (24.5) 321 (75.5) 1  
No 47 9 (19.1) 38 (80.9) 1.35 (0.632, 2.887) 0.438 

Maternal pre-pregnancy BMI 
<25kg/m2 270 31 (11.5) 239 (88.5) 1  
≥25kg/m2 202 82 (40.6) 120 (59.4) 5.16 (3.232, 8.242) <0.001# 

OR odd ratio, CI confidence interval 
*mean (SD), #significant variable (p-value <0.05) 
 

Education level and parity were not 
significantly associated with excessive gestational 
weight gain in the univariable analysis. However, 
both lower education level and nulliparity emerged 
as significant risk factors in the multiple logistic 
regression model after adjustment for other 
covariates. Table 3 shows the multiple logistic 
regression analysis for factors associated with 

excessive GWG. The odds of excessive GWG were 
higher among women with lower education levels 
(Adj. OR = 1.85; 95% CI = 1.084, 3.147), being 
employed (Adj. OR = 2.30; 95% CI = 1.342, 3.928), 
nulliparous (Adj. OR = 2.46, 95% CI = 1.450, 4.164) 
and with a pre-pregnancy BMI of ≥25kg/m2 (Adj. 
OR = 6.47, 95% CI = 3.909, 10.721). 
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Table 3 Multiple logistic regression analysis for factors associated with excessive gestational weight gain 
(n=472) 
 

 Adjusted OR (95% CI) Wald statistics (df) p-value 
Education level 

Higher 1   
Lower 1.85 (1.084, 3.147) 5.088 (1) 0.024 

Employment status 
No 1   
Yes 2.30 (1.342, 3.928) 9.213 (1) 0.002 

Parity 
Multiparous 1   
Nulliparous 2.46 (1.450, 4.164) 11.154 (1) 0.001 

Maternal pre-pregnancy BMI 
<25kg/m2 1   
≥25kg/m2 6.47 (3.909, 10.721) 52.641 (1) <0.001 

OR odd ratio, CI confidence interval, df degrees of freedom 
The model is based on forward LR. Hosmer-Lemeshow test is not significant (p-value = 0.461). 
Specificity is 95.6%, Sensitivity is 24.1% and Accuracy is 78.6%. No interaction. No 
multicollinearity. No outlier. The Nagelkerke value, R2 = 0.232. The model fits well.  

 
DISCUSSION 
The observed prevalence of excessive GWG in this 
study was comparable to rates reported in other 
regional studies i.e. Negeri Sembilan, (23.3%) and 
Selangor, (21.4-22.9%); both states located in 
Malaysia; and Iran (23.2%).31, 37, 39 These 
similarities suggest consistent patterns of GWG 
across diverse Malaysian populations and 
international settings. However, the prevalence 
exceeds the 13% prevalence observed in another 
state in Malaysia, i.e. Kelantan. This discrepancy 
may reflect urban-rural disparities, as the latter study 
was conducted in a rural setting with distinct 
sociodemographic characteristics compared to the 
urban area.  

This study found that excessive GWG was 
associated with pre-pregnancy BMI ≥25kg/m2. 
These findings aligned with established literature 
demonstrate a similar association between pre-
pregnancy overweight and obesity and the risk of 
having excessive GWG.29,31,32,34,40. A scoping 
review on GWG also noted that approximately half 
of the studies showed a positive association between 
pre-pregnancy BMI and GWG.41 Another study 
showed that up to 47% of women engaged in 
unhealthy lifestyles, such as poor diet and less 
physical activity during pregnancy, which had led to 
excessive GWG.42 Correspondingly, obese pregnant 
women generally understand general health 
information but have difficulty translating the 
knowledge into specific healthy behaviours.43 
Additionally, obese pregnant women were reported 
to have a higher intention to consume diets high in 
fat and had cravings for sweets and fast food.44  

This study also demonstrated that 
nulliparous women were at higher risk of developing 
excessive GWG compared to multiparous women. 
This was consistent with previous studies and meta-
analyses27 Primigravida may lack knowledge or are  

unaware of the recommended weight gain compared 
to multiparous women who had repeated exposure 
to information on nutrition during previous 
pregnancies.45 Studies also reported that nulliparous 
women displayed poor dietary profiles and 
reduction in physical activity compared to 
multiparous women.46,47 However, some studies 
showed no significant findings between parity and 
GWG.32,40 

This study also demonstrated a positive 
association between being employed and gaining 
excess weight during pregnancy. The results were in 
line with previous studies that were conducted 
among pregnant women in Turkey.48 Possible 
contributing factors include work-related stress, 
poor work-life balance and improper dietary habits 
due to time constraints, which resulted in gaining 
excessive weight.49 Employment may be associated 
with more sedentary work environments, 
characterised by prolonged sitting time and reduced 
physical activity, which have been shown to be 
associated with excessive gestational weight gain in 
observational studies.50 Having a job also boosts an 
individual's income, and research has linked higher 
per capita income to an increased risk of excessive 
GWG51 However, the literatures on this finding was 
mixed. A meta-analysis by Zhou et al found that 
unemployed women were more likely to develop 
excessive GWG compared to their employed 
counterparts.27 Contradictorily, a study conducted 
among Iranians found that employment status was 
not associated with excessive GWG.52  

On another note, this study indicated that 
women with lower education levels had higher odds 
of having excessive GWG compared to those with 
higher education levels. This conclusion aligns with 
a systematic review reported that individuals with 
lower education levels were most at risk of gaining 
weight.53 It is also consistent with a Canadian study 
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that pregnant women with lower education levels 
were associated with excess GWG.54 Individuals 
with low education levels were prone to eat meals 
that were high in carbohydrates, sweets and red 
meats but low in fibre.55 This pattern may reflect 
lower health literacy, defined as the ability to access, 
understand, and apply health information; to make 
appropriate health-related decisions, including 
dietary choices during pregnancy.56 On the contrary, 
a study conducted in the state of Kelantan, Malaysia, 
showed that participants who received primary or 
lower education were significantly associated with 
inadequate gestational weight gain.30 This was 
probably because the participants had low 
nutritional knowledge and might not be aware of the 
dietary requirements needed which led to poorer diet 
intake.57 Other studies concluded that there was no 
significant association between GWG and education 
level, and this might be due to the different outcome 
categories used in those studies.27,29,32,40 

The major strength of this study was that all 
data were obtained directly from the maternal health 
record books, with weight measured in the 
healthcare facilities using a standardised method by 
trained healthcare professionals during follow-ups, 
and these datas were not self-reported. Nevertheless, 
this study has few limitations. Weight gain during 
pregnancy is a complex issue and it is not solely 
influenced by sociodemographic characteristics, but 
also by dietary status, physical activity level, 
environmental, psychological, family and cultural 
factors 25 which were not directly measured in this 
study. This study was also conducted in urban areas 
and therefore this may prevent the generalization of 
the results to other suburban or rural areas. As a 
recommendation, future studies should explore 
other factors that can influence weight gain among 
pregnant women and conducted in variety of areas. 
 
CONCLUSION 
In conclusion, this study revealed factors associated 
with excessive GWG, which were pre-pregnancy 
overweight and obesity, nulliparous, being 
employed and low education level. Strategies and 
interventions should be focused on women with 
these risk factors during the pre-pregnancy period to 
reduce the risk of gaining excessive weight during 
pregnancy and further reduce maternal and neonatal 
unfavourable outcomes. This includes the 
introduction of a weight reduction programme 
before conception takes place, together with a health 
education programme that can be conducted during 
pre-pregnancy care clinics. Besides that, a healthy 
lifestyle awareness programme that includes 
education on nutrition and physical activity can be 
conducted at the workplace to enhance the 
knowledge of the importance of good dietary 
choices and regular physical exercise among 
employed women in the reproductive age group. 
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