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ABSTRACT

Introduction: Breastfeeding confers numerous protective health effects, particularly concerning mothers associated 
with gestational diabetes mellitus (GDM). However, breastfeeding rates recorded in the National Health and Mor-
bidity Survey (2016 ) remain unsatisfactory and research shows that breastfeeding practices are notably poor in GDM 
mothers. This study aimed to investigate the factors associated with breastfeeding intensity among mothers with and 
without a previous history of GDM. Methods: This cross-sectional study conducted across Malaysia involving 322 
mothers with (n=161) and without (n=161) a previous history of GDM. Eligible mothers were randomly recruited and 
were asked to complete the Infant Feeding Survey through an online survey. Breastfeeding intensity was measured 
as the percentage of feedings per 24-hour that were from breast milk. Pearson’s Chi-Square test and independent 
t-test were used to investigate potential significant association between a previous history of GDM and breastfeeding 
intensity. Multiple linear regression was used to explore any association between sociodemographic and obstetrical 
variables and breastfeeding intensity. Results: No statistically significant association was found between a previous 
history of GDM (p=0.612) and breastfeeding intensity (p= 0.410). Mothers without a previous history of GDM who 
received less than 12 years of education (p= 0.009) and were in the upper-middle wealth quantile (RM3000 – 
RM6000) (p= <0.001) had significantly reduced rates of breastfeeding intensity. Conclusion: Efforts need to be shifted 
to strategize and prioritize less educated mothers and working mothers within the identified income capacity so that 
the aim of intensifying breastfeeding practices can be achieved.      
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INTRODUCTION

Breastfeeding is suggested to be the ideal food for infants 
and one of the most effective way to safeguard child 
health and survival (1). The World Health Organization 
(WHO) recommends that breastfeeding should be 
initiated within the first hour of birth and that infants 
should be exclusively breastfed for the first six months 
of life. In addition, WHO also suggests that safe and 
nutritionally adequate complementary foods should 
be introduced to infants starting at six months, together 
with continued breastfeeding up to two years of age 
or beyond. This recommendation is consistent with 
the recommendations made by the Ministry of Health 
Malaysia (MOH), which addresses the same issue in the 
Malaysian Breastfeeding Policy that was formulated in 
1993 and revised in 2005 (2).

Gestational diabetes mellitus (GDM) is defined as 
any degree of glucose intolerance with onset during 
pregnancy (3). In Eastern and South-eastern Asian 
countries, this condition has a pooled prevalence of 
10.1% (4). In 2021, a meta-analysis recorded that GDM 
among Malaysian women rose to an alarming rate 
of 21.5% (5). Diabetes during pregnancy is afflicted 
with a myriad of detrimental medical complications 
concerning both mother and infants. Apart from being 
exposed to a high risk of developing postpartum type 
2 diabetes mellitus (T2DM), infants of these mothers 
are also often associated with complications such as 
prematurity, macrosomia, and respiratory distress (6). 
Not only that, offsprings of GDM mothers are also linked 
to an increased risk of obesity, glucose intolerance, and 
diabetes in late adolescence and young adulthood (3).

It is well recognized that breastfeeding confers 
numerous protective health benefits for mothers and 
infants, especially in those previously afflicted with 
GDM. Studies indicated that breastfeeding can improve 
maternal and lipid metabolism of GDM mothers, reduce 
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the risk of T2DM after birth, prevent conception and 
lower complications (7). Additionally, child morbidity 
due to diarrhea, respiratory infections, and otitis media 
can also be prevented through breast milk consumption. 
Despite these established advantages, several studies 
revealed lower rates and duration of breastfeeding in 
GDM mothers in comparison to non-GDM mothers 
(8¬¬¬-10). This could be justified that higher rates of 
cesarean sections and neonatal intensive care unit 
(NICU) admissions associated with GDM mothers results 
in increased recovery time for the mother, prolonged 
separation of mother and baby, and delayed bonding 
(11). Besides, Matias and colleagues recognized that 
women with high BMI, a risk factor commonly associated 
with GDM may also have different hormonal patterns, 
delaying the onset of milk production (12). 

Given the advantages of breastfeeding, identifying the 
determinants of breastfeeding practices is of paramount 
importance in developing effective intervention 
programs (13). Understanding these predictors is also 
crucial to reduce the neonatal and infant death rates due 
to avoidable reasons from lack of necessary nutrients 
(14). Predictors of breastfeeding may differ based 
on a specific country’s socioeconomic and cultural 
factors, and the scarcity of evidence on local studies 
calls the need for this study. This study’s findings will 
become a useful guide for policymakers and healthcare 
professionals in developing targeted interventions to 
enhance breastfeeding practices. The ultimate aim of 
this study is to give awareness to authorities so that 
infant death rates, together with the risk of developing 
T2DM, a disease long been known to be an issue of 
major concern to health among mothers with a past 
history of GDM can be substantially reduced. To fill the 
gaps of previous studies, this study aimed to determine 
the association between a previous history of GDM 
and breastfeeding intensity and investigate the factors 
associated with breastfeeding intensity among mothers 
with and without a previous history of GDM. 

MATERIALS AND METHODS

Study Design, Setting, Sample
This questionnaire-based online study employed a cross-
sectional design and adopted quantitative approaches. 
This study was conducted across Malaysia from June 
2020 to December 2020. This included Facebook 
Support Groups that allocated the sample population. 
These groups were identified by a search performed 
in Google and Facebook databases where only groups 
exceeding 1000 members were selected. 

Self-selection sampling method was used for data 
collection. Members of the Facebook Support Groups 
assessed their eligibility criteria and took part in the 
study on their own accord. The inclusion criteria were: 
(1) Malaysian citizens; (2) women who were at least 18 
years old; (3) women who had a live birth within previous 

two years; (4) women who were able to understand and 
communicate in Malay or English. The sample size of 
this study was determined using Raosoft Software. The 
estimated sample population (N) was approximated to 
be 20 000. Setting confidence internal at 90% and an 
error or margin at 5%, a sample size of 268 mothers 
was needed. An addition of 20% from the sample size 
to compensate for any nonresponse such as missing 
data resulted in a total sample of 322 mothers. This 
figure was divided in two, where each half represented 
mothers from groups with and without a previous history 
of GDM. This study therefore required a sample of 322 
mothers, with an allocation of 161 mothers for each 
group.

Instrument
The questionnaire used in this study was an adapted 
version of the Infant Feeding Profile. This questionnaire 
has been widely used and validated in breastfeeding-
related studies in Kuwait, Vietnam, China, and Australia 
(15-18). The dependent variable in this study was 
breastfeeding intensity. Breastfeeding intensity was 
measured as the percentage of feedings per 24-hour 
period that were from breast milk. Mothers were asked to 
estimate the average number of feedings of breast-feeds 
and formula-feeds that their baby had received over 
the past 24 hours. From this information, breastfeeding 
intensity is calculated: [number of breast milk feedings/ 
(number of breast milk feedings + formula feedings)] 
x 100%. In order to be consistent with previous 
literature(17), breastfeeding intensity was measured 
with reference to three categories. Mean intensity was 
considered ‘high’ if > 80% of milk feedings were of 
breast milk, ‘medium’ if 20%–80% were of breast milk, 
and ‘low’ if < 20% were of breast milk. The independent 
variables of this study were maternal age, ethnicity, 
maternal education, maternal employment, marital 
status, partner’s education, partner’s employment, 
household income, number of children, breastfeeding 
experience and smoking status.

Data Collection
The initial contact was the administrators of the 
Facebook support groups. An invitation link to answer an 
online survey in Google Forms was distributed through 
the mentioned platform, which allocated the sample 
population. The link was circulated online together with 
a complete description of the subject eligibility criteria 
to ensure that only mothers fulfilling these criteria were 
recruited. The email address of prospective respondents 
was acquired and used for screening purposes to 
exclude potential cases of duplicate membership of 
various Facebook groups. Respondents were assured of 
the confidentiality of the data obtained.

Data Analysis
SPSS Statistics (SPSS 25; IBM Corp., New York, NY, 
USA) was used to interpret the data. For descriptive 
statistics, continuous variable was expressed as mean 
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± standard deviation. Meanwhile, categorical variables 
were expressed as percentages. Pearson’s Chi-Square 
test and independent t-test were used to find a potential 
significant association between a previous history of 
GDM and breastfeeding intensity (categories and mean). 
Multiple linear regression was carried out to investigate 
the determinants of breastfeeding intensity among 
mothers with and without a previous history of GDM. 
P-value <0.05 was considered statistically significant.

Ethical Consideration
Ethical approval was obtained by Universiti Teknologi 
MARA (UiTM) Research Ethics Committee REC/12/2020 
(UG/MR/237).
 
RESULTS

Sociodemographic and obstetrical characteristics of 
the sample are presented in Table I. The mean age of 
mothers was 29.5 + 4.3 years old, ranging from 17 to 
44 years. Most of the mothers were of Malay ethnicity 
(96.3%), had more than 12 years of education (84.2%), 
were full-time employed (52.8%) and were married 
(99.4%). The majority of the mothers’ partners received 
more than 12 years of education (72.3%) and were full-
time workers (80.7%). About 45.0% of the mothers were 
in the middle wealth quartile or lower (< RM 3000). 
Slightly more than half of the mothers were primipara 
(55.6%). Among multipara mothers, almost all had 
previous breastfeeding experience (99.3%). Only 1.2% 
of the mothers smoked before pregnancy. More boy 
infants (58.1%) were included in this study. Infants had 
a mean age of 9.7 + 6.9 months and a mean weight 
of 3 + 0.5 kg. The number of premature infants was 
29 (9.0%) with a mean pregnancy week of 34.2 + 2.7. 
Two-thirds of the mothers gave birth vaginally (66.1%). 
Over a quarter of the infants (29.2%) were admitted to 
neonatal intensive care unit (NICU) after birth. 

The association between breastfeeding intensity and a 
previous history of GDM is shown in Table II. There 
is no statistically significant association between 
breastfeeding intensity (p= 0.612) and previous history 
of GDM (p= 0.410 ), using Pearson’s Chi-Square and 
independent t-test, respectively. 

Table III summarizes the multiple regression weights 
for each model. There is no significant relationship 
between sociodemographic and obstetrical variables 
with breastfeeding intensity for mothers who have a 
previous history of GDM (F(2, 158) = 0.763, p = 0.468), 
with an R2 of 0.010. However, a significant regression 
equation was found among mothers without a previous 
history of GDM. After removing independent variables 
with p > 0.100, the model was left with two variables; 
maternal education and household income, which both 
were significant predictors of breastfeeding intensity (p 
< 0.001). The final model had an R2 of 0.098 (F(2, 157) 
= 8.519, p < 0.001). The two independent variables 

Table I: Sociodemographic and Obstetrical Characteristics of The 
Sample (N= 322)

Variables Total 
Sample

With a Previ-
ous History 

of GDM
(n= 161)

Without a 
Previous 
History of 

GDM
(n= 161)

N (%) n (%) n (%)

Maternal age in years, mean (sd) 29.5 (± 4.3) 30.3 (± 3.8) 28.7 (± 4.6)

Ethnicity
Malay
aNon-Malay

310 (96.3)
12 (3.6)

157 (97.5)
4 (2.5)

153 (95.0)
8 (5.0)

Maternal Education
 12 years
> 12 years

51 (15.8)
271 (84.2)

21 (13.0)
140 (87.0)

30 (18.6)
131 (81.4)

Maternal Employment
Government or Private Employed
Self-employed
Unemployed

170 (52.8)
52 (16.1)

100 (31.1)

88 (54.7)
24 (14.9)
49 (30.4)

82 (50.9)
28 (17.4)
51 (31.7)

Marital Status
Married
Never Married
Widowed

320 (99.4)
1 (0.3)
1 (0.3)

160 (99.4)
-

1 (0.6)

160 (99.4)
1 (0.6)

-

Partner’s Education 
 12 years
 12 years

89 (27.7)
232 (72.3)

49 (30.4)
112 (69.6)

40 (25.0)
120 (75.0)

Partner’s Employment
Government or Private Employed
Self-employed
Unemployed

260 (81.0)
59 (18.4)
2 (0.6)

129 (80.1)
32 (19.9)

-

131 (81.9)
27 (16.9)

2 (1.3)

Household Income
Upper Class (> RM 6000)
Upper Middle Class 
(RM 3000- RM 6000)
Middle Class or lower (< RM 3000)

70 (21.7)
107 (33.2)

145 (45.0)

34 (21.1)
58 (36.0)

69 (42.9)

36 (22.4)
49 (30.4)

76 (47.2)

Parity
Primiparous
Multiparous

179 (55.6)
143 (44.4)

86 (53.4)
75 (46.6)

93 (57.8)
68 (42.2)

Previous Breastfeeding Experience
Yes
No

142 (44.1)
1 (0.3)

75 (100.0)
-

67 (98.5)
1 (1.5)

Smoking
No
Yes, before pregnancy

318 (98.8)
4 (1.2)

160 (99.4)
1 (0.6)

158 (98.1)
3 (1.9) 

Age of Infant in months, mean (sd) 9.7 (± 6.9) 9.0 (± 6.7) 10.3 (± 7.1)

Gender of Infant
Male
Female

187 (58.1)
135 (41.9)

102 (63.4)
59 (36.6)

85 (52.8)
76 (47.2)

Weight of Infant in kilograms, 
mean (sd)

3.0 (± 0.5) 3.0 (± 0.5) 2.9 (± 0.6)

Preterm Birth (Delivery before 37 
weeks)
Yes
No

29 (9.0)
293 (91.0)

13 (8.1)
148 (91.9)

16 (9.9)
145 (90.1)

Pregnancy Weeks of Preterm Births 
in weeks, mean (sd)

34.2 (± 2.7) 35.2 (± 1.5) 33.5 (± 3.3)

Method of Delivery
Vaginal
Caesarean

213 (66.1)
109 (33.9)

99 (61.5)
62 (38.5)

114 (70.8)
47 (29.2)

Infant Admission to NICU
Yes
No

94 (29.2)
228 (70.8)

48 (29.8)
113 (70.2)

46 (28.6)
115 (71.4)

Abbreviations: NICU, neonatal intensive care unit; RM, ringgit Malaysia.
aNon-Malay refers to Dusun, Chinese, Bidayuh, Sino-Kadazan, Bajau, Kadazan, Rungus, or 
Sino ethnicity.

supported in this study relate to maternal education and 
household income. These two variables are proven for 
mothers without a previous history of GDM. Mothers 
who received more than 12 years of education had a 
13.7% increase in breastfeeding intensity. Meanwhile, 
mothers who belonged to the upper-middle wealth 
quartile (RM 3000 – RM 6000) had a 15.6% decrease 
in breastfeeding intensity. With the two significant 
variables, the model explains 9.8% of the variation 
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Table III: Factors Associated With Breastfeeding Intensity among Study Sample (N= 322)a.

Variables Breastfeeding Intensity

With a Previous 
History of GDM 

Without a Previous 
History of GDM 

B 95% CI t-stat p-value B 95% CI t-stat p-value

Maternal Education

 12 years Reference Reference

 12 years 5.423 -5.168, 16.014 1.011 0.313 13.662 3.532, 23.792 2.664 0.009c

Household Income

Upper Class
(> RM 6000)

1.220 -10.774, 13.213 0.201 0.841 1.733 -11.164, 14.630 0.266 0.791

Upper Middle Class
(RM 3000 – RM 6000)

-3.296 -10.725, 4.134 -0.876 0.382 -15.586 -24.052, -7.120 -3.636 0.000c

Middle Class or lower
(< RM 3000)

Reference Reference

Abbreviations: RM, ringgit Malaysia.
aOnly statistically significant variables are shown in the table. Variables such as maternal age, ethnicity, maternal employment, partner’s education, partner’s employment, parity and smoking 
were not statistically significant.
bMultiple linear regression test. Model assumptions are met; there is no interaction between independent variables and any multicollinearity problem.
cBold values indicate significance of p-value (p < 0.05).

Table II: Association Between Previous History of GDM and Breastfeeding Intensity among Study Sample (N= 322)

Variables Total Sample With a Previous History 
of GDM (n= 161)

Without a Previous History 
of GDM (n= 161)

p-value

N (%) n (%) n (%)

aBreastfeeding Intensity (%), mean (sd) 87.4 (± 24.1) 88.5 (± 22.5) 86.3 (± 25.5) 0.410b

Low Intensity 11 (3.4) 4 (2.5) 7 (4.3)

Medium Intensity 62 (19.3) 30 (18.6) 32 (19.9) 0.612c

High Intensity 249 (77.3) 127 (78.9) 122 (75.8)
aBreastfeeding Intensity categories are based on Labbok & Krasovec (1990) (17), where high intensity is classified as having >80% of milk feedings as breast milk, medium intensity is classified as 
having 20%–80% of milk feedings as breast milk, and low intensity is classified as having <20% of milk feedings as breast milk.
bIndependent T-test, all assumptions are met.
cPearson’s Chi-square Test, all assumptions are met.

of breastfeeding intensity among mothers without a 
previous history of GDM (R2 = 0.098).

DISCUSSION

Even though recent studies have applied that glucose 
intolerance during pregnancy is associated with lower 
breastfeeding outcomes (8-10, 19), this observation 
does not hold true in Malaysia. This study found that 
breastfeeding intensity is not mediated by a previous 
history of GDM. Although this can be seen as a 
promising scenario for Malaysia, our findings need to be 
carefully interpreted in light of recent studies that report 
the negative implications of GDM on breastfeeding 
practices. In particular, prior research has highlighted 
the role of maternal obesity and insulin therapy in GDM 
mothers which interferes with hormonal pathways and 
thus delays milk production (6). A cohort study also 
explained that prolonged separation from infants due to 
cesarean sections and NICU admissions is also a barrier 
to exclusive breastfeeding faced by GDM mothers 
(20). Additionally, cesarean deliveries attributable to 
macrosomia that is notably higher in GDM mothers are 
also associated with lower breastfeeding rates (7, 21).

This study found that two determinants influence 
breastfeeding intensity among mothers without a 
previous history of GDM. Our results demonstrated that 

maternal education and household income are linked 
to higher breastfeeding intensity rates among this group. 
This finding of significance is in line with a recent meta-
analysis that found strong evidence that the likelihood 
of greater breastfeeding practices was associated with 
higher educational attainment (22). This scenario may 
naturally be explained that educated mothers could 
have more access to information about breastfeeding 
and thus have a greater understanding of the health 
benefits it has to offer (23). In addition to that, mothers 
pursuing tertiary education may also be less influenced 
by the deceptive marketing of breast milk substitutes, 
thus can make appropriate choices for their child.
This study’s findings suggest that future interventions to 
enhance breastfeeding rates should be targeted at mothers 
who do not receive tertiary education. In Malaysia, 
compulsory education received at the primary and 
secondary levels is up to 12 years. As a prudent strategy, 
health professionals, particularly doctors, nurses, and 
midwives should focus more on mothers who do not 
pursue tertiary education by providing support as well as 
prenatal education during antenatal care (24). In efforts 
to ensure the long-term sustainability of breastfeeding 
in Malaysia, it is important to integrate the importance 
of breastfeeding in the academic curriculum of primary 
and secondary schools. Furthermore, non-government 
organizations (NGOs) can engage students from primary 
and secondary schools in their health interventions. 
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These health campaigns carried out by NGOs certainly 
have the impact of narrowing down the discrepancies 
of breastfeeding practices across mothers with diverse 
educational backgrounds. 

This study’s findings indicate different results of 
significance between the association of household 
income and breastfeeding intensity. In relation to the 
upper-middle wealth quantile (RM3000 – RM6000), 
there is approximately a 16% significant decrease in 
breastfeeding intensity. However, there is no significant 
result for other income ranges. This similar pattern 
of different outcomes of significance was similarly 
observed in a secondary analysis of cross-sectional 
survey data in Sindh Province, Pakistan (25). Research 
suggests that mothers with low wealth index engage in 
better breastfeeding practices because they are unable 
to bear the costs of breast milk substitutes such as 
infant formula (26-27). Noh and colleagues described 
that the relationship between household income and 
breastfeeding practices might be seen in the view of the 
employment distribution among the wealth quantiles 
(25). Mothers in the upper-middle wealth quantile may 
be occupied with sales, services, or manual jobs that 
cause them to have less control over their schedule 
and working environment. These mothers may have no 
opportunities to express their milk due to time constraints 
and the nature of their working system. Consequently, 
their supply of breast milk may decline over time, which 
will eventually lead to lower breastfeeding practices.  

Our findings however, provide awareness to 
policymakers and program managers to formulate 
their health interventions aimed at lactating mothers. 
They should consider mothers’ socioeconomic status 
and occupational characteristics when developing 
these campaigns. The government can introduce more 
breastfeeding-friendly policies that allows flexible 
working hours for mothers who have returned to 
work after maternity leave. In turn, this can allow 
mothers to periodically express their milk throughout 
the day. Equally important is the role to be played by 
employers at the workplace. Employers should provide 
the necessary equipment such as refrigerators for 
mothers to store their expressed breast milk so that it 
is still safe to feed to their child after working hours. 
The policies promoting breastfeeding should also 
involve employers to further optimize breastfeeding 
outcomes. For example, the government should reward 
those employers who participate in these initiatives by 
providing tax incentives. The tax relief currently granted 
to mothers for the purchases of breastfeeding equipment 
should be accompanied by incentives to employers to 
further encourage mothers to continue breastfeeding 
after returning to work. 
 
CONCLUSION

Intensifying breastfeeding practices is not the task of 

mothers alone as it requires the engagement of many 
parties. Most importantly, relevant ministries such as 
the Ministry of Health and the Ministry of Women, 
Family and Community Development, together with 
employers, play a key role in achieving the goal of 
optimal breastfeeding practices. This study narrows 
down the specific groups of mothers that require 
immediate action, allowing for the implementation of 
targeted and multifactorial interventions. We conclude 
that efforts need to be shifted to strategies that prioritize 
less educated mothers and working mothers within 
the identified income capacity. That way, the goal of 
intensifying breastfeeding practices can be achieved 
as successful breastfeeding can be realized for more 
mothers. Ultimately, these efforts can reduce the 
occurrence of infant deaths due to the lack of necessary 
nutrients through the provision of optimal breastfeeding.

Our findings made a seminal contribution to the limited 
literature by demonstrating the influence of maternal 
education and socioeconomic status on breastfeeding 
intensity among mothers without a previous history 
of GDM. The inconsistent findings of the relationship 
between a previous history of GDM and breastfeeding 
intensity warrants further investigation. This study is 
subjected to a few potential limitations. Mothers who 
do not belong to online communities may be excluded 
due to the usage of online surveys as the data collection 
method. This study is also exposed to the possibility 
of information misrepresentation which commonly 
occurs with online surveys. Lastly, the cross-sectional 
nature of the survey prevents a causal relationship to be 
ascertained between the determinants and breastfeeding 
intensity.
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