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ABSTRACT

Introduction: Failure to return to pre-pregnancy weight after pregnancy may be one of the contributing factors to
obesity that might impact women’s health in the long term. The main objective of this study was to observe and
compare postpartum body weight and BMI changes between exclusive breastfeeding and non-exclusive breastfeed-
ing mothers of 6-months postpartum. Methods: This was a cross-sectional study conducted online via Google form
related to breastfeeding practises of mothers in Malaysia that were recruited via simple random sampling. Invitation
to fill in the form was distributed via identified breastfeeding support group on the social media platform . The par-
ticipants’ pre-pregnancy and 6-months postpartum weight were self-reported, meanwhile the participants’ 1-month
postpartum weight were recorded based on antenatal book record. All variables were described using Descriptive
analyses. Independent T-test was used to assess the difference in weight and BMI changes between exclusively and
non-exclusively breastfed mothers. Result: A total of 116 mothers were included based on the selection criteria using
simple random sampling across Malaysia. 70% of the participants in this study practised exclusive breastfeeding (n
= 81). Exclusively breastfeeding mothers showed decreasing postpartum weight (-1.04 + 4.66 kg) changes whilst
non-exclusively breastfeeding mothers of 6-months postpartum showed an increasing pattern (0.32 + 4.25 kg). How-
ever, there was no significant difference in postpartum weight and BMI changes between these two groups (p > 0.05).
Conclusion: The study found no significant difference in postpartum body weight and BMI changes in exclusively

breastfed and non-exclusively breastfeed mothers at 6-months postpartum.
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INTRODUCTION

World Health Organization (WHO) reported 13% of
the worldwide adult population were obese in 2016
with 11% of the population being men and 15% being
women. This statistic showed that the rate of obesity in
the world’s population was slightly higher among women
compared to men. National Health and Morbidity
Survey 2006 Il (NHMS) reported that the prevalence of
obesity in Malaysia was 14.5% continuously increased
from NHMS Il 2011 to NHMS 2015 with 15.1% and
17.7%, respectively (4). NHMS 2019 reported that
50.1% of the adults are overweight or obese with
30.4% being overweight and 19.7% being obese (52).
Systematic global data analysis conducted by Ng et al
(2014) showed that the prevalence of obese women in

Malaysia was slightly higher than men with 16.7% and
11.5%, respectively (5). Pregnancy and postpartum are
the key phases of obesity risk in women'’s lives (36, 53 -
54). Hence, it should be taken seriously by the mothers
as this period greatly influence the mothers’ health in
later life.

Gestational weight gain is the overall weight gain
during pregnancy that is important as it is linked with
an increased obesity rate among women of childbearing
age and might have a significant influence on the
pregnancy outcomes. Maternal obesity is associated with
a higher risk of pregnancy loss, congenital anomalies,
gestational diabetes and foetal macrosomia (2). Greater
postpartum weight retention accelerates the emergence
of cardio-metabolic risk factors (42). On the other
hand, excessive maternal weight also put the foetus at
risk of metabolic impairment and obesity. Infants born
to overweight and obese mothers have higher fat mass
than those born to lean or average-weight mothers, and
there is evidence that proved obese mothers’ foetuses
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develop insulin resistance while still in utero (2). Hence,
weight gain during pregnancy should fall within the
recommendation of the Institute of Medicine (1). This
recommendation differs according to the pre-pregnancy
BMI of the mothers. Furthermore, women should be
advised to control their GWG, be physically active,
decrease the energy consumption after childbirth and
continue to breastfeed their infant up to 6 months to
reduce postpartum weight retention (20).

Failure to return to pre-pregnancy weight is associated
with an increased risk of the onset of obesity in
childbearing age (43) and may increase the risk of
excessive gestational weight gain and increased
postpartum BMI in a subsequent pregnancy (7). Hence,
this proved that postpartum weight retention would be
one of the contributing factors to obesity that might
give an impact on women’s health in the long term.
Excessive weight gain during pregnancy is caused
by decreased exercise, increased consumption of
healthy foods, and smoking cessation whilst increased
physical activity and breastfeeding are associated with a
reduction of postpartum weight retention (44). This study
highlighted that breastfeeding is one of the contributing
factors to losing weight in the postpartum period
(44). Research shows that mothers who exclusively
breastfed their infants lose more weight than those
who did not exclusively breastfeed their infants (40).
Plus, breastfeeding promotes weight loss by reducing
the maternal adipose tissue particularly visceral fat (6,
21 — 22). A study stated that visceral fats deposition
was greater among mothers who lactated in less than
3 months (32). In addition, studies have also found that
breastfeeding may help in protecting the mothers from
non-communicable diseases (NCDs) which include
hypertension, diabetes mellitus, and cardiovascular
diseases (8). Furthermore, breastfeeding also showed
a negative association with rapid weight gain among
infants (30) and protective effect against obesity in nine
years of age of the infants’ life (33).

However, the effect of breastfeeding on postpartum
weight loss remains controversial as the outcome of
breastfeeding on weight loss seems to differ according
to population and geographical location (9). Therefore,
a study was conducted on the difference in postpartum
body weight and BMI changes in exclusive breastfeeding
and non-exclusively breastfeeding mothers with the
sample size across Malaysia. The main objective of this
study is to compare postpartum body weight and BMI
changes between breastfeeding and non-breastfeeding
mothers of 6-months postpartum.

MATERTIALS AND METHODS

Design

This was a cross-sectional study conducted to retrieve
retrospective data on weight gain and breastfeeding
practices of mothers at 6 months postpartum. Data was

collected using online platforms as itwould be convenient
for mothers to fill in the questionnaire according to their
convenience. This data collection method was feasible
to be conducted as the study was conducted in 2020,
during the outbreak of the COVID-19 pandemic.

Participants

The inclusion criteria for the subjects were Malaysian
citizens, six months postpartum mothers aged 18 — 40
years old and members of a breastfeeding support group
on Facebook and Twitter. Exclusion factors include
mothers who were pregnant in 6 months postpartum
had any medical illness and did not breastfeed at all
with a 6-month postpartum period.

The sample size was calculated using the PS Power and
Sample Size Calculation software that use two mean
formula to compare two independent means,

(Zax + ZB)2o=

n= 21 Az

)

n = sample size

za = value of the standard normal distribution cutting off
probability a in one tail for a one-sided or a/2 in each
tail for a two-sided alternative

zf = value of the standard normal distribution cutting off
probability

o = population standard deviation

A = overall change in value

The formula considers the type | error probability, a=
0.05, and the power of 80%. The percent margin of
error of this study from the real population considered
in this calculation is 5. Standard deviation used in this
study is 5, which was adapted from Sémano et al (2013)
that compare the effect of breastfeeding on weight loss
and recovery of pre-gestational weight among mothers
(40). The calculation also included 20% of dropouts.
A total of 116 mothers were included in this study
after excluding the participants who did not meet the
inclusion criteria set.

Data collection

After ethical approval was obtained from the Research
Ethics Committee of UiTM  [600-TNCPI(5/1/6)], the
recruitment of participants were advertised on social
network platforms such as Facebook and Twitter.
Mothers who met the inclusion criteria were recruited
after they consented to the study. These mothers were
given the link to the online questionnaire that was
designed using Google form. The questionnaire consists
of 3 parts. Part A; demography, Part B; anthropometry
and Part C: Breastfeeding practices. Results were
computed in SPSS software version 23.

Data was arranged accordingly and all the 6 months’
postpartum mothers were grouped into two groups
according to those who exclusively breastfed their
child for 6 months and those who practised any kind of
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breastfeeding for six months.

Instruments

Data collection was gathered using an online
questionnaire adapted from S6mano et al., 2013. In
Part A, demography information such as age, education
level, occupation household income, marital status,
partners’ occupation and educational level and parity
was collected. In part B, anthropometry information
regarding height, pre-pregnancy weight and postnatal
weight at 1 month and 6th month were obtained. These
data can be retrieved from the prenatal record books
that the mothers had to bring for their monthly check
up in the health clinic and the weight on 6-months
postpartum was self-reported by the participants. In part
C, information regarding breastfeeding and exclusive
breastfeeding were obtained.

A “Breastfeeding Assessment” questionnaire consists
of 3 sections pertinent to the study being evaluated.
Before answering the questionnaire and providing
the information and data in the survey, participants
were asked for their willingness to participate in this
study. Section A composed of questions regarding the
mothers’ sociodemographic, whereas section B consists
of the anthropometric measurements of the mothers
who practised exclusive breastfeeding and those
who were non-exclusively breastfeed their children.
Anthropometric measurements include the mother’s
height, the weight of 1-month postpartum from the
health record during their pregnancy check-up which is
the “pink book”. The participants uploaded the image of
the record on their weight at 1st month postpartum from
the antenatal check-up book in this section. Meanwhile,
the weight during pre-pregnancy period and 6-month
postpartum which were self-reported by the mothers.
BMI of the mothers was calculated using the table the
formula of BMI, whereby the weight (in kilogram, kg)
will be divided by square of height (in metre, m) and
classified based on WHO BMI cut off (42). Mothers with
BMI of <18.5 kg/m2 were categorized as underweight,
whilst mothers with BMI of 18.5 — 24.9 kg/m2 were
classified as normal. BMI of 25 — 29.9 kg/m2 was
categorized as overweight and mothers who had BMI
of more than 30 kg/m2 were classified as obese. WHO
BMI cut off points were referred based on MDG (2010)
that recommend the use of WHO BMI cut off points for
adults (10).

Data analysis

Statistical analyses were performed using the SPSS
statistical software version 23. All variables were
described using Descriptive analyses. An Independent
T-test was used to assess the difference in weight and
BMI changes between exclusively and non-exclusively
breastfed mothers.

Ethical Clearance
Ethical approval to carry out the survey was obtained by

the Research Ethics Committee of UiTM (REC/12/2020
(UG/MR/237)). None of the funding sources had a role
in this study . All procedures used in studies involving
human subjects complied with the institutional and/or
national research committee’s ethical requirements, as
well as the 1964 Helsinki Declaration and its subsequent
revisions or comparable ethical standards.

RESULTS

Sociodemographic characteristics of exclusive and non-
exclusive breastfed mothers at 6-months postpartum
mothers based on the feeding practices

A total of 116 mothers voluntarily participated in this
study. In table I, it can be observed that more than
half of the participants breastfed their infants (70%,
n = 81 ). The mean age of exclusively breastfeeding
mothers were 28.35 + 3.56 months and non-exclusively
breastfeed mothers were 29.03 = 4.96 months. Most of
the participants were in the age group of 26 — 30 years
old (58%, n = 51). Majority of the participants were
Malays, 98.3% (n = 104) with more than half of the
subjects having tertiary education (79%, n = 92). Nearly
half of the exclusively breastfed mothers worked in the
government or private sector whilst majority of the non-
exclusively breastfed mothers were unemployed. More
than half of the exclusively breastfed mothers” and non-
exclusively mothers’ partners were married (n = 60,
n = 23) and, majority of them have tertiary education
(n = 67, n = 33). More than a quarter of exclusively
breastfed mothers were in upper middle-class family (n
= 30), whilst nearly half of the non-exclusively breastfed
mothers were in middle class family (n = 16). Moreover,
majority of the exclusively and non-exclusively breastfed
mothers had one child (n = 74) and only one exclusively
breastfed participant had a history of smoking before
pregnancy. From 116 subjects of this study, majority of
the participants had no history of GDM during previous
pregnancy (n = 82).

Comparison of maternal anthropometric data at
pre-pregnancy, 1 month postpartum and 6 months
postpartum between exclusively breastfed and non-
exclusively breastfed mothers

The mothers” BMI changed throughout the pre-
pregnancy period to 6-months postpartum period. It
can be seen from Figure 1 the number of exclusively
breastfed mothers who were underweight and had
normal BMI during pre-pregnancy to 6-months
postpartum period reduced from 12 % to 6.9% and 41%
to 40.5%, respectively. The number of underweight
mothers who were non-exclusively breastfed their
infants also reduced from 5.2% to 3.4%. These patterns
showed that mothers with underweight and normal BMI
before pregnancy who were exclusively breastfed and
underweight non-exclusively breastfed mothers retained
some of their gestational weight or gained new weight
in this period. In addition, the number of exclusively
breastfeeding mothers who were overweight and obese
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Table I: Sociodemographic characteristics of 6-months postpartum
mothers according to their breastfeeding practice.

Characteristic n (%) P

Exclusive breast-  Non-exclusive

feeding breastfeeding

(n=81) (n=35)
Age (mean = SD) 28.35 +3.56 29.03 +4.96 0.454
18-20 2(2.5) 0(0)
21-25 10(12.3) 8(22.9)
26 - 30 51(63) 16 (45.7)
31-35 14 (17.3) 7 (20.0)
36-40 4(4.9) 4(11.4)
Ethnic 0.055
Malay 80 (98.8) 34 (97.1)
Chinese 0 0
Indian 0 0
Others 1(1.2) 1(2.9)
Education 0.023
No formal education 0(0) 0(0)
Primary school 1(1.2) 0(0)
Secondary school 16 (19.8) 7 (20.0)
Tertiary education 64 (79.0) 28 (80.0)
Occupation 0.437
Government/privately employed 44 (54.3) 14 (40.0)
Self-employed 11 (13.6) 6(17.1)
Unemployed 26(32.1) 15 (42.9)
Marital status 0.694
Married 79 (97.5) 34 (97.1)
Never married 1(1.2) 0(0)
Divorced 1(1.2) 0(0)
Widowed 0(0) 1(2.9)
Partner’s education 0.161
No formal education 01(0) 1(2.9)
Primary school 1(1.2) 0(0)
Secondary school 20(24.7) 11(31.4)
Tertiary education 60 (74.1) 23 (65.7)
Partner’s occupation 0.778
Government/privately employed 67 (82.7) 33(94.3)
Self-employed 13 (16.0) 2(5.7)
Unemployed 1(1.2) 0(0)
Household income 0.005
RM 6000 and above 20 (24.7) 7 (20.0)
(upper class)
RM 3000 - RM 6000 30(37.0) 11(31.4)
(upper middle class)
RM 1000 - RM 3000 26(32.1) 16 (45.7)
(middle class)
RM 900 - RM 1000 3(3.7) 1(2.9
(lower middle class)
less than RM 900 2(2.5) 0(0)
(lower class)
Number of children 0.300
One 48 (59.3) 26 (74.3)
More than one 33 (40.7) 9(25.7)
Smoking status 0.891
No 80 (98.8) 35 (100)
Yes, before 1 pregnant 1(1.2)
Previous history of GDM 0.482
No 57 (70.4) 25(71.4)
Yes 24 (29.6) 10 (28.6)
Pre-pregnancy weight (mean = SD) 56.66 = 12.51 60.64 = 15.12 0.004*
Total gestational weight gain (mean 12.08 + 5.66 11.07 £5.29 0.003*

+SD)

Descriptive analysis
*Chi-square test and t-test sig at p<0.05

before pregnancy had an increase in BMI from 12.9%
to 16.3% and 3.4% to 6%, respectively which indicated
that overweight and obese mothers who were exclusively
breastfeeding might have retained their weight in the
first 6-months postpartum period. The same pattern was
seen among the proportion of non-exclusively breastfed
mothers who were overweight with increment of 2.6
%. In contrast, the fraction of non-exclusively breastfed
mothers who were obese decreased by 0.9 %.

Pre-pregnancy weight 6-months postpartum

o

Overweight Underweight N
Body Mass Index (BMI) Classificatic

1-month postpartum

Obese

nderweight  Nommal  Overweight

= Exclusive breastfeeding  ®Non-exch

Figure 1: Numbers of exclusively and non-exclusively breast-
feeding mothers based on their BMI status. The participants
were classified into exclusive breastfeeding non-exclusive
breastfeeding group and further categorized based on their
BMI status during three period, pre-pregnancy, 1-month post-
partum and 6-months postpartum.

Effect of exclusive breastfeeding on postpartum weight
loss

The mean weight changes from first month postpartum
to six months postpartum for exclusively breastfed
mothers was -1.04 + 4.66 kg and non-exclusively
breastfed mothers was 0.32 + 4.25 kg (Table Il). Figure
2 shows that mothers who exclusively breastfed their
infants showed a decreasing pattern of postpartum
body weight changes while mothers who did not
exclusively breastfed showed a slight increase in
6-months postpartum weight. However, there was no
significant difference in weight changes from 1-month
postpartum to six months postpartum between the two
groups. The mean change of BMI were 0.34 + 2.31
kg/m? and 0.32 + 4.25 kg/m? from pre-pregnancy BMI
of exclusively breastfeeding and non-breastfeeding
mothers of 6-months postpartum, respectively. The BMI
pattern for mothers who were exclusively breastfeeding
and non-exclusively breastfeeding shows an increment
trend (Fig. 2).

DISCUSSION

Inthis study, more than half of the participants exclusively
breastfed their infants for the first 6-months (n = 81)
which met the recommendation by WHO (2011), the
American Academy of Paediatrics (AAP, 2012), and
Malaysia’s National Breastfeeding Policy. The guidelines
were established to encourage breastfeeding among
mothers, which is advantageous to both infants’ and

Table 1l Comparison of Weight changes between exclusive breast-
feeding and non-exclusively breastfeeding group

Measurements Mean + SD P
Exclusive breast-  Non-exclusive
feeding breastfeeding
(n=81) (n=35)
Weight changes (kg) -1.04 + 4.66 0.32 +4.25 0.142

Independent t test
p<0.05
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Figure 2: Comparison of Weight and BMI changes from
pre-pregnancy to 6 months postpartum between exclusive
breastfed and non-exclusive breastfed mothers. The weight
and BMI of the mothers were compared using mean and were
plotted in graph to observe the weight and BMI changes from
pre-pregnancy to 6-months postpartum.

mothers’ health in the long run . Studies showed that
breastmilk helps to improve the cognitive development
of the infants which include intellectual, psychomotor,
neurological and social development as the breastmilk
also composed of bioactive substances that contributes
to the infant’s growth (46, 47). Plus, breastmilk also helps
to reduce the risk of being overweight or developing
obesity in later life among infant (30, 33). The SWIFT
cohort study determined whether higher breastfeeding
intensity is associated with more favourable blood
lipids, lipoprotein and adipokines among mothers
who were diagnosed with gestational diabetes mellitus
(GDM) after pregnancy (22). Plus, a systematic review
and meta-analysis study by A study also found that
breastfeeding has protective effect against breast
carcinoma by the possible biological mechanisms that
involves the regulation of circulation hormones that is
associated with risk of breast cancer such as estradiol,
prolactin and growth hormone (48).

Breastfeeding has been shown to reduce weight gain
during postpartum period (19, 27, 40). This study found
no significant difference in the weight changes between
exclusively breastfed and non-exclusively breastfed
mother. Overweight mothers (n = 15) and obese
mothers (n = 4) in the study retained their weight during
postpartum period , which in parallel with previous study
conducted among overweight and obese mothers that
found the same pattern of weight retention reduction
among exclusively breastfeeding mothers. However,
in our study, obese mothers who did not exclusively
breastfeed their infants also had also experienced weight
reduction in their postpartum as seen from the results of
their BMI. This might be associated with pre-pregnancy
BMI, physical activity, adequate weight gain during
pregnancy, lower parity, appropriate or low calorie
intake and absence of depression which contribute
weight loss during postpartum period (45). In contrast, a
previous study found that mothers who were exclusively
breastfed had a greater tendency to return to their pre-
pregnancy BMI as compared to mothers who were not
exclusively breastfeeding their infants (27). This study

reports the differences in body weight between mothers
who exclusively breastfed and did breastfed their infant
from birth to 6 months postpartum. Although the study
shows there are differences in weight changes, but no
statistical significance was found. Although there are
studies that have reported a significance difference
between this two groups (28, 41), however, many
studies have also reported that there is no significant
association between weight changes and breastfeeding
practices . (35, 37 - 38). These studies discovered that
exclusive breastfeeding have no effect on weight loss
during postpartum period which may be contributed to
other factors such as dietary intake (25, 31, 49), physical
activity (25 - 26), gestational weight gain (35, 36, 45, 50,
51) and cultural practices (39).

A recent study conducted among breastfeeding mothers
of multiple countries reported no significant impact on
postpartum weight loss in these setting. The countries
that were involved in this study were Brazil, Ghana,
India, Norway, Oman and USA (39). The study explained
that, lactation stimulates appetite, specifically among
mothers in Ghana and Oman who are breastfeeding
and may have led to mobilize fat stores accumulated
during gestation which may lead to new weight gain in
the postpartum period. Not only that, cultural practises
in these countries such as special care for a newly
delivered mother and her child, including celebration,
religious ritual and feasting by the extended family and
community may contribute to little weight loss (39).
Despite having the highest reported frequency and
overall duration of breastfeeding, mothers in Ghana
and Oman reflected the same pattern as shown by
previous studies found in Denmark and Brazil, where
higher parity was positively associated with overweight
and obesity and that attenuate weight loss caused by
lactation (39).

The conflicting results from the previous report observed
may be contributed by lower energy consumption
and increased physical activity (25-26). Plus, there
was also an imbalance numbers of mothers who were
exclusive breastfeeding and non-exclusive breastfeeding
to compare between these two groups which might
contribute to the results due to simple random sampling
techniques used in this study. Thus, the result of this study
may not be able to determine the significant difference of
weight changes among exclusively and non-exclusively
breastfed mothers. Plus, the pre-pregnancy weight and
6-months postpartum reported by the mothers were self-
measured which may be under- or over-reporting.

Our study highlighted the importance of gestational
weight gain and postpartum weight reduction in
women’s lives as it may impact the mothers’ health in
long term . Although there was no significant difference
found in the weight changes among exclusively and
non-exclusively breastfed mothers, more weight
reduction can be seen in exclusively breastfed mothers.
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However, the unequal number of exclusively breastfed
and non-exclusively breastfed mothers may impact the
results of this study in comparing the effect of exclusive
breastfeeding on the postpartum weight and BMI. Plus,
the result for this study may have under-reporting of the
pre-pregnancy weight and 6-months postpartum weight
as both weight were self-reported by the mothers.

CONCLUSION

This cross-sectional study showed no significant
difference in postpartum body weight and BMI changes
between exclusive and non-exclusive breastfeeding
mothers at 6-months postpartum. We also found no
significant association between breastfeeding and
postpartum body weight and BMI changes. However,
breastfeeding is still encouraged as it provides other
health benefits to the mothers as well as their infants.
The results did indicate weight loss in some participants
who were exclusively breastfed their infants in the study
period. Hence, we highly suggest for further studies to
be conducted on a larger sample population to draw a
more conclusive results.
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