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residents and their household [6]. Many studies in devel-
oping countries have compared lifestyle in urban and
rural areas and showed major disadvantages in rural
areas. Rural women have lack of access to antenatal care
[7], lower nutrition awareness [8] and poor diet quality
[9] compared to urban women.
It has been shown that rural women have a higher risk

for LBW than urban women [10]. However, advance-
ment in technology especially in the field of mass media
has crept into the lives of rural households mimicking
the urbanites. Life in rural area is no longer traditional,
with practices and habits in rural areas similar to the
urban population [11]. Due to these changes, generalizing
the effect of urban and rural settings on maternal and in-
fant characteristics could be misleading, particularly when
such factors have not been explored in Malaysia.
Apart from maternal nutritional status, lifestyle factors

such as physical activity are important during pregnancy.
Recommendations for regular physical activity during
pregnancy have been advocated until late pregnancy,
provided there are no other complications that arise dur-
ing gestation period. Countries worldwide recommend
moderate intensity aerobic physical activity ranging from
15 to 30 min at least 2 days up to 7 days a week [12].
Moderate physical activity is beneficial during pregnancy
in prevention of obesity-related complications, stillbirth,
and improving fitness and mode of giving birth [13].
Based on a study conducted in 3 states in Malaysia, al-

most 61% of adults were physically inactive with women
being more inactive than men [14]. Parallel with rapid
urbanization and modernization in Malaysia, women are
employed in the professional field which may lead to
low level of physical activity [15, 16]. However, there are
still a number of women residing in rural settings that
are involved in traditional roles which include household
chores and agricultural activities [17]. This could cause a
markedly different level and type of physical activity be-
tween both groups. As more Malaysian women become
physically inactive, exploring the physical activity level
and type among pregnant women from different demo-
graphic background could help to understand the differ-
ences in the activities conducted between the groups
and whether these differences are associated with the
outcome of LBW.
To our knowledge, there are limited studies that ex-

plored the risk factors for LBW among Malaysian
women by comparing urban and rural differences. Most
local studies in Malaysia focused on the urban areas or
did not stratified according to residential areas which
lead to findings being diluted by urban women [18, 19].
Understanding rural and urban differences in risk factors
for LBW could govern proper intervention for targeted
populations to improve the health of pregnant women
with different demographic and lifestyle backgrounds in

Malaysia. Identifying maternal factors leading to LBW in
urban and rural Malaysian pregnant women would ad-
dress the United Nations Millennium (2015) develop-
ment goal to improve maternal health in low- and
middle-income countries. In this study, there were 2
main objectives: (1) To determine differences in mater-
nal physical activity and maternal characteristics of
urban and rural pregnant women and (2) To identify
risk factors for LBW among urban and rural pregnant
women.

Methods
Study design and study population
We conducted a prospective cross-sectional study from
February 2016 to January 2017, whereby pregnant
women completed questionnaires during pregnancy and
followed up after they had given birth. Malaysian preg-
nant women at ≥20 weeks of gestation, aged 19–40 that
were willing to participate with informed consent form
were included in the study. Women were recruited from
urban and rural government antenatal clinics in Se-
langor, Malaysia. Selangor was chosen to better repre-
sent urban and rural vicinity which is the only state in
Malaysia undergoing rapid urbanization and develop-
ment with intense agricultural activities that represented
the rural areas [20]. By using stratified random sampling,
forty-five antenatal government clinics were selected
from a list of 152 clinics (42 urban; 110 rural). In total,
13 urban and 32 rural clinics were visited for participant
recruitment. Convenience sampling was used to recruit
pregnant women. Our target sample size was 452
women, based on 80% power to detect a 14.3% preva-
lence of LBW [2]. After excluding women with multiple
pregnancies, disabilities, or who were unable to commu-
nicate well in English or Malay language, 498 pregnant
women were recruited. All participants provided their
informed consent to participate in the study prior to
data collection.

Data collection
At study visit, participants completed questionnaires on
sociodemographic characteristics and physical activity.
This was followed with measurement of current weight
and MUAC by trained staffs. At follow up, participants
were contacted through phone call one week after their





Table 1 Maternal characteristics in urban and rural area (n = 437)

Characteristics Urban
(n = 199)

Rural
(n = 238)

p-value

Age (years)a 29.54 (4.76) 29.19 (5.23) 0.44

Gestational age at study visit, (weeks)a 30.46 (5.52) 30.19 (5.82) 0.62

Second Trimester (≥20–26 weeks) (%) 49 (24.62) 75 (31.51) 0.11

Third Trimester (≥27 weeks) (%) 150 (75.38) 163 (68.49)

Parity (%)

0 91 (45.7) 79 (33.2) 0.01*

1–2 57 (28.6) 70 (29.4)

≥ 3 51 (25.6) 89 (37.4)

Ethnicity (%)

Malay 145 (72.9) 182 (76.5) 0.02*

Chinese 26 (13.1) 12 (5.0)

Indian 28 (14.1) 44 (18.5)

Marital Status (%)

Married 195 (98) 237 (99.6) 0.06

Single/Widowed 4 (2) 1 (0.4)

Education Level (%)

Primary School 4 (2) 10 (4.2) < 0.001*

Secondary School 70 (35.2) 133 (55.9)

Tertiary School 125 (62.8) 95 (39.9)

Monthly Household Income (%)b

Low (< RM2500) 58 (29.1) 143 (60.1) < 0.001*

Middle (RM2500-RM5599) 105 (52.8) 77 (32.4)

High (≥ RM5600) 36 (18.1) 18 (7.6)

Occupation (%)

Managers & Professional 57 (28.6) 36 (15.1) < 0.001*

Technician, Associate Professional, Clerical, Sales Workers 79 (39.7) 59 (24.8)

Agricultural, Forestry, Fishery, Craft Workers, Plant and Machine Operators 6 (3) 10 (4.2)

Unemployed 57 (28.6) 133 (55.9)
aReported in Mean (SD); LMP Last menstrual period, RM Ringgit Malaysia (1 USD = RM4.04);
bBased on the cut-off of 11th Malaysia Plan 2016–2020; * Significance value at p < 0.05

Table 2 Maternal physical activity level in urban and rural pregnant women (n = 437)

Urban n = 199 Rural n = 238

Intensity of Physical Activity (MET-hours/week) Median (25th, 75th) Median (25th, 75th) p-value

Total 186.1 (130.0, 248.5) 184.8 (127.6, 247.3) 0.748

Sedentary 74.2 (41.7, 104.4) 58.0 (30.7, 96.0) 0.003*

Moderate 15.8 (0.8, 44.8) 15.8 (4.8, 47.9) 0.383

Light 79.5 (52.2, 108.8) 88.2 (57.6, 115.7) 0.111

Vigorous 0 (0, 0) 0 (0, 0) 0.228

Type of Physical Activity

Household 76 (45.2, 113.9) 82.8 (52.5, 124.6) 0.036*



pregnant women were more active in occupational phys-
ical activity (p < 0.001). Both urban (p = 0.001) and rural
pregnant women (p = 0.001) with higher education back-
ground had higher physical activity level (Table 3). Birth
mode and maternal age was not associated with physical
activity level in both urban and rural women.

Maternal and infant characteristics
All 437 women completed weight assessment at the
study visit however, at follow up, only 235 women pro-
vided the birth and infant outcomes data. Maternal and
infant characteristics for urban and rural pregnant
women are shown in Table 4. Rural women were more
likely to be overweight or obese than urban women
(39.5% vs 30.7%). Both urban and rural women had nor-
mal MUAC, between the cutoff points of 23 to 31 cm
[26, 27]. There was no significant difference in infant
birth weight between women in urban and rural areas.
However, there were significant differences in infant
birth weight category (p = 0.03), and head circumference
at birth (p = 0.008). More pregnant women in rural areas
had infants with low birth weight (10% vs 2%) compared
to pregnant women in urban areas. Urban pregnant
women (3.9%, n = 4) had greater incidence of high birth
weight (3.9% vs 1.5%) than rural pregnant women. Head
circumference of infants from urban districts was also
significantly larger than rural districts (34.46 cm vs
33.32 cm).

Risk factors for low birth weight infant in urban and rural
pregnant women
Logistic regression included factors found to significantly
influence birth weight in univariate analysis (Pearson
correlation p < 0.05). Physical activity, pre-pregnancy
BMI and gestational weight gain were not correlated

with birth weight and therefore were excluded from the
logistic regression models. In rural pregnant women,
higher MUAC (OR = 0.735, 95% Cl = 0.567 to 0.952) and
greater parity (OR = 0.267, 95% Cl = 0.097–0.737) were
associated with lower risk of birth to LBW infants
(Table 5). On the other hand, increased maternal age
(OR = 1.332, 95% Cl = 1.039 to 1.708) was associated
with higher risk of LBW infant. Delivery week was not
associated with infant’s birth weight. These predictors
explained 31.7% variation in the adjusted model. In con-
trast, these predictors were not significantly associated
with LBW in urban pregnant women.

Discussion
This was a comparative study of physical activity, mater-
nal characteristics and risk factors for LBW among
urban and rural pregnant women in Selangor, Malaysia.





Malaysian pregnant women still scored much lower as
compared to the Turkish in light, moderate-intensity
and household physical activity [30]. Although Malaysia
and Turkey are both upper middle-income countries
with similar economic standing, it seemed that Malay-
sian pregnant women do not engage in physical activity
as much as the Turkish. Further research is needed to
understand the behavioural and cultural influences on
the lack of physical activity, barriers faced and physical
activity taboos among Malaysian pregnant women.
Physical activity level of urban and rural women in our

study was below recommendations, despite general
guidelines for physical activity among Malaysian preg-
nant women are made available [32]. Thus, intervention
programmes to promote physical activity among Malay-
sian pregnant women are crucial and should be tailored
based on geographical area due to the distinct differ-
ences in lifestyle and the types of activity performed. For
instance, physical activity interventions for urban preg-
nant women may include activities during office hours
meanwhile household physical activity can be planned
for rural pregnant women instead.
We then proceeded to identify risk factors for LBW in

rural and urban women. Physical activity was not associ-
ated with risk of LBW infants both in rural and urban
pregnant women, consistent with earlier studies [13, 33].
In a previous study, sports and vigorous activity during
the first trimester of pregnancy were associated with in-
creased risk for LBW infants, but no associations were
found during the second and third trimesters of preg-
nancy [33]. Pregnant women in our study were in their
second or third trimester of pregnancy and more than
half did not engage in vigorous or sports-related activity,
which may explain the lack of association between
sports activity and LBW infants in our study.
No significant associations were found between mater-

nal characteristics and LBW among urban pregnant
women. Additionally, we demonstrated that more rural
women had infants with LBW compared to urban
women. It is well-established that adversemuchceede
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