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ABSTRACT

Objective: To find out the prevalence of overweight and obesity and to examine their association with breastfeeding practices among
infants aged 9-12 months.

Study Design: A prospective cross-sectional study.

Place and Duration of the Study: Department of Paediatrics and Child Health, Aga Khan University Hospital, Karachi, Pakistan, from
March to August 2022.

Methodology: A total of 211 infants aged 9-12 months were included using non-probability consecutive sampling. Sociodemographic
data, breastfeeding practices, and dietary diversity were recorded through a structured questionnaire. Anthropometric measurements
were obtained. According to the WHO growth standards, weight-for-height z-scores were computed; scores above +2 standard devia-
tions were categorised as overweight, while scores above +3 standard deviations were classified as obesity. Logistic regression was
used to examine the link between breastfeeding practices and overweight/obesity, adjusting for confounders.

Results: Overweight and obesity were observed in 23 (10.9%) of infants. Overweight and obesity were more prevalent in infants
receiving non-exclusive breastfeeding, with 22 out of 120 (18.3%) affected, compared to only 1 out of 91 (1.1%) among exclusively
breastfed infants (p <0.001). Logistic regression showed that exclusive breastfeeding was associated with a 96% reduction in the odds
of excess weight (aOR = 0.04; 95% CI: 0.01-0.31; p = 0.002). Other variables, including maternal BMI, birth order, and dietary diversity,
were not significantly associated.

Conclusion: Non-exclusive breastfeeding practice was found to be a significant contributing factor for overweight and obesity in infants.

Promoting exclusive breastfeeding could be an effective strategy to reduce early childhood obesity.
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INTRODUCTION

Childhood obesity has emerged as a significant global health
concern.”” The World Health Organisation (WHO) reports that
the number of overweight children under the age of five was
over 37 million in 2022.° Although excess weight, particularly
obesity, was once considered a problem of high-income coun-
tries predominantly, these issues now equally affect popula-
tions in lower- and middle-income countries.* Similarly, the
burden in Pakistan remains at its peak, with the situation now
appearing increasingly difficult to manage. The National Nutri-
tion Survey further highlighted this concern, reporting that the
prevalence of overweight cases doubled between 2011 and
2018.°
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Breastfeeding practices have been extensively studied for
their potential protective effects against childhood obesity.°
Breast milk provides optimal nutrition tailored to an infant's
needs and contains bioactive components that regulate
energy balance and fat deposition.” In particular, exclusive
breastfeeding for the initial six months is associated with a
reduced risk of overweight and obesity in later childhood.®

Despite global recommendations advocating exclusive breast-
feeding, adherence to these practices varies. In Pakistan, the
National Nutrition Survey 2018 reported that only 48% of
infants under six months were exclusively breastfed,” high-
lighting a gap between recommended practices and actual
feeding behaviours.

With rising rates of childhood obesity and inadequate breast-
feeding practices reported in Pakistan, examining the link
between infant feeding patterns and the risk of excess weight
is essential. The present study sought to assess the prevalence
of overweight and obesity among infants aged 9-12 months,
presenting at Aga Khan University Hospital in Karachi and to
evaluate their association with breastfeeding habits. Gaining
insight into these associations is vital for designing evidence-
based interventions that encourage healthy feeding practices
and reduce the likelihood of early-onset obesity.
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METHODOLOGY

This cross-sectional study was conducted at the Department
of Paediatrics and Child Health, Aga Khan University Hospital,
Karachi, Pakistan, from March to August 2022, targeting
infants visiting the CHC vaccination centre.

Ethical approval was obtained from Aga Khan University’s
Ethical Review Committee (ERC # 2022-6631-20459; dated:
24 January 2022). The confidentiality of the participants was
preserved by coding records and allocating distinct study
IDs. Before participation, informed written consent was
obtained from the parents or guardians.

Infants aged 9 to 12 months who were born full-term (37 to
42 weeks of gestation) and were appropriate for gestational
age (birth weight between the 10" and 95" percentile) were
included through non-probability consecutive sampling.
Infants with acute or chronic illnesses were excluded, as
were those with comorbid conditions, including syndromes
(e.g., Down’s, Edwards’, Patau’s), congenital heart disease,
chronic lung disease, seizure disorders, birth asphyxia,
inborn errors of metabolism, cleft palate, and tracheo-oe-
sophageal fistula.

The required sample size was calculated using OpenEpi soft-
ware, based on a prevalence of overweight and obesity in
Sindh of 5.2%, with a 95% confidence level and an absolute
precision of 3%.> Using the formula for a single proportion,
the calculated sample size was 211 infants.

A pre-structured pro forma was used to collect the baseline
characteristics of the participants. The information recorded
included hospital registration numbers, age, gender, gesta-
tional age, birth weight, and birth order. Breastfeeding prac-
tices were assessed based on WHO definitions, with exclu-
sive breastfeeding defined as the provision of breast milk
only, with no other food or drink during the first 6 months of
life, except for oral rehydration solutions, multivitamins, or
medicines.® Weaning practices were evaluated by recording
the frequency of meals per day and minimum dietary diver-
sity.® According to WHO indicators, infants aged 6-8 months
were considered to have adequate feeding if they consumed
at least two meals per day, while those aged 9-23 months
required a minimum of four meals. Dietary diversity was
determined by whether the child’s diet included foods from
at least four of the seven recommended groups, namely
cereals/roots/tubers, legumes/nuts, dairy, animal- source
foods, eggs, vitamin A-rich produce, and other fruits and
vegetables."”

Measurements were taken for infants and their mothers.
Infants were weighed on a standardised scale, and their
length was measured with an infantometer. Using WHO
growth standards, weight-for-height z-scores were calcu-
lated, with overweight defined as >+2 SD and obesity as
>+3 SD. Maternal anthropometry included height measured

with a stadiometer and weight with a calibrated scale, after
211

which BMI was computed as kg/m*.
Data analyses were performed using SPSS version 26. Des-
criptive statistics included means and standard deviations
for continuous data, while categorical data were presented
as frequencies and percentages. Inferential statistics were
performed using chi-square tests for categorical variables
and independent t-tests for continuous variables. Variables
were selected for multivariable analysis based on univariate
screening and clinical relevance. Multivariable binary logistic
regression was used to assess the independent association
of breastfeeding with overweight/obesity after adjusting for
potential confounders, including maternal BMI, birth order,
and dietary diversity. Adjusted odds ratios (aORs) with 95%
confidence intervals were reported, and significance was set
at p <0.05.

RESULTS

A total of 211 infants aged 9-12 months were included in the
study. The mean age of the children was 10.20 £ 1.04
months. The majority of infants (132, 62.6%) were male, and
79 (37.4%) were female. The mean maternal BMI was 24.15
+ 3.09 kg/mz, with 124 (58.8%) mothers having a BMI
between 18.5 and 24.9 kg/m?, 74 (35.1%) between 25 and
29.9 kg/m?, and 7 (3.3%) 30 kg/m” and above. Most infants
were first- or second-born (112, 53.1%). Exclusive breast-
feeding was reported in 91 (43.1%) infants, while 120
(56.9%) received mixed feeding. Regarding feeding prac-
tices, 160 (75.8%) of infants consumed fewer than four
meals per day, and only 51 (24.2%) met the minimum meal
frequency. Dietary diversity was limited, with only 149
(70.6%) consuming dairy products and 154 (73%)
consuming eggs (Table ). Based on WHO growth standards,
23 infants, representing 10.9% of the sample, were cate-
gorised as overweight or obese.

Table Il summarises the bivariate analysis of sociodemo-
graphic and nutritional factors, with overweight and obesity
status. Significant associations were observed for breast-
feeding practices. Infants receiving non-exclusive breast-
feeding had a significantly higher prevalence of overweight/
obesity, with 22 out of 120 (18.3%) affected, compared with
1 out of 91 (1.1%) among infants receiving exclusive breast-
feeding (p < 0.001). Variables such as age, gender, maternal
BMI, birth order, meal frequency, and dietary diversity did
not show significant associations.

Analysis using multivariable logistic regression identified
non-exclusive breastfeeding as a strong predictor of over-
weight and obesity. Exclusively breastfed infants had
markedly lower odds of excess weight (aOR = 0.04; 95% Cl:
0.01 - 0.31; p = 0.002). No other factors, including age,
gender, maternal BMI, birth order, or minimum meal
frequency, were significantly associated with overweight and
obesity after adjustment (Table IlI).
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Table I: Sociodemographic and nutritional characteristics of the infants (n = 211).

Variables Frequency (n) Percentage (%)
Age of the children, months 10.20 = 1.04
(Mean * SD)
9 68 32.3
10 62 29.4
11 52 24.6
12 29 13.7
Gender
Male 132 62.6
Female 79 37.4
Maternal BMI, kg/m’
<18.5 6 2.8
18.5to 24.9 124 58.8
25t029.9 74 35.1
=30 7 3.3
Birth order
1-2 112 53.1
3 or more 99 46.9
Breastfeeding practices
Exclusive breastfeeding 91 43.1
Non-exclusive breastfeeding 120 56.9
Minimum meal frequency
<4 160 75.8
=4 51 24.2
Minimum dietary diversity
Grain-based food 206 97.6
Green leafy vegetables 111 52.6
Other fruits and vegetables 201 95.3
Meat 151 71.6
Beans 64 30.3
Egg 154 73.0
Dairy products 149 70.6

Table IlI: Distribution of sociodemographic and nutritional factors by overweight and obesity status among infants (n = 211).

Variables Overweight and obesity p-values
Yes No
(n=23) (n =188)
n (%) n (%)
Age of the children, months (mean + SD) 10.26 = 1.01 10.19 £ 1.04 0.764
Gender
Male 16 (12.1) 116 (87.9) 0.462
Female 7(8.9) 72 (91.1)
Maternal BMI, kg/m? (mean + SD) 23.55 £ 2.84 24.23 £ 3.12 0.327
Birth order
1-2 13 (11.6) 99 (88.4) 0.726
=3 10 (10.1) 89 (89.9)
Minimum meal frequency
<4 15 (9.4) 145 (90.6) 0.208
=4 8(15.7) 43 (84.3)
Minimum dietary diversity
Grain-based food 22 (10.7) 184 (89.3) 0.442
Green leafy vegetables 11 (9.9) 100 (90.1) 0.627
Other fruits and vegetables 22 (10.9) 179 (89.1) >0.999
Meat 20 (13.2) 131 (86.8) 0.083
Beans 7(10.9) 57 (89.1) 0.991
Egg 17 (11.0) 137 (89.0) 0.916
Dairy Products 17 (11.4) 132 (88.6) 0.713
Breastfeeding practices
Exclusive breastfeeding 1(1.1) 90 (98.9) <0.001*
Non-Exclusive breastfeeding 22 (18.3) 98 (81.7)

Independent t-test applied; chi-square/Fisher’s exact test applied; *p <0.05.

Table IlI: Regression analysis of factors associated with overweight and obesity.

Adjusted odds ratio p-values
(95% Cl)
Age of the children, months 1.12 (0.69-1.80) 0.645
Gender
Male 1.46 (0.53-3.97) 0.463
Female Reference
Maternal BMI, kg/m? 0.92 (0.78-1.09) 0.362
Birth order
1-2 1.36 (0.53-3.52) 0.527
=3 Reference
Minimum meal frequency
<4 0.52 (0.17-1.53) 0.233
>4 Reference
Breastfeeding practices
Exclusive breastfeeding 0.04 (0.01-0.31) 0.002
Non-exclusive breastfeeding Reference

Multivariable logistic regression (enter method) was applied to estimate aORs with 95% confidence intervals. A p-value of <0.05 was considered statistically significant.
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DISCUSSION

Early-life feeding practices, particularly breastfeeding, play a
critical role in shaping a child’s risk of developing obesity.°®
This study addresses a gap in evidence regarding the rela-
tionship between breastfeeding practices and early child-
hood overweight/obesity in Pakistan. Results indicated that
infants who were not exclusively breastfed had significantly
higher odds of being overweight or obese, whereas exclusive
breastfeeding was linked with a markedly lower risk. Other
factors, including maternal BMI, birth order, and dietary
diversity, did not show significant associations with weight
status in this cohort.

The current study findings highlight the protective effect of
exclusive breastfeeding against infant overweight and
obesity, which aligns with international research. Similar to
global evidence, infants who were exclusively breastfed in
the current study had a markedly lower risk of developing
excess weight.”” This is particularly relevant for Pakistan,
and Karachi in particular, where exclusive breastfeeding
rates remain suboptimal due to cultural practices, early intro-
duction of formula feeding, and the challenges faced by
working mothers in urban settings. Strengthening aware-
ness, improving family and community support, and
ensuring workplace-friendly policies for lactating women
could therefore play a vital role in improving exclusive
breastfeeding practices and reducing the risk of early child-
hood obesity in this population. Similarly, a meta-analysis by
Horta et al. supported the conclusion that exclusive breast-
feeding is protective against childhood obesity across
diverse populations.”

In Pakistan, the findings of this study corroborate results
from a recent analysis exploring infant feeding indicators,
which reported that breastfeeding was inversely associated
with adverse nutritional outcomes, including overweight, in
children.® Another local study highlighted the role of
maternal knowledge and breastfeeding practices in
preventing childhood obesity, emphasising the need for
awareness programmes targeting breastfeeding benefits.*

A systematic review synthesising findings from sibling-pair
and intervention trials indicated that human milk feeding
was associated with a decreased risk of overweight and
obesity after 2 years of age, with stronger protection
observed when feeding extended beyond 6 months. The
authors cautioned, however, that residual confounding could
not be eliminated, and concluded that evidence was inade-
quate to establish whether the length of breastfeeding
among already breastfed infants had a measurable effect on
later obesity risk."

A review article exploring the mechanisms linking breast-
feeding to obesity prevention outlines several pathways
through which breastfeeding may offer protective effects.
While some of the observed associations may be explained

by confounding factors, evidence suggests that breast-
feeding plays a direct role in reducing the risk of obesity.
Breastfeeding supports an infant’s ability to self-regulate
food intake, minimising the likelihood of overfeeding. Additio-
nally, it helps prevent caregiver-driven feeding behaviours
that could interfere with the infant’s natural regulation of
intake. Furthermore, breast milk contains bioactive compo-
nents that influence energy balance, including energy
intake, expenditure, and cellular metabolism. Together,
these mechanisms contribute to slower growth rates and
lower fat accumulation in breastfed infants, ultimately
reducing their risk of obesity later in life."® Previous studies
highlighted the role of leptin, a key component of breast
milk, in reducing the risk of obesity.""**

A study conducted in Pakistan identified several key factors
influencing the practice of exclusive breastfeeding.” These
included regional differences, maternal education levels,
maternal age, the child’s size, and exposure to television.
The findings highlight the multifaceted nature of breast-
feeding practices, emphasising the role of both socio-demo-
graphic and behavioural factors in shaping maternal choices.
Addressing these determinants through targeted interven-
tions may help promote exclusive breastfeeding and its asso-
ciated health benefits. Another study has reported maternal
education and recommended coverage of antenatal and
postnatal care for mothers as factors influencing breast-
feeding practice.”

In the context of Pakistan, where breastfeeding practices are
often influenced by cultural norms, maternal employment,
and lack of awareness, the findings underscore the critical
role of exclusive breastfeeding in preventing early childhood
obesity.””* Strengthening baby-friendly hospital initiatives,
expanding mother-to-mother support groups, and ensuring
counselling on exclusive breastfeeding at antenatal and post-
natal visits could have a substantial impact. In urban centres
such as Karachi, workplace support for lactating mothers
and awareness campaigns through community health
workers and electronic media are essential to address the
rising burden of childhood obesity. Prioritising exclusive
breastfeeding promotion within existing maternal and child
health programmes can serve as a cost-effective strategy to
curb the early onset of obesity and its long-term health
consequences in Pakistani children.

This study has several notable strengths, including its focus
on infants aged 9-12 months, a critical developmental stage,
and the use of WHO growth standards, which allows
comparison with international evidence. It also contributes
valuable local data on breastfeeding and nutrition practices
in Pakistan, where research in this area remains limited.
Nonetheless, certain limitations must be acknowledged: the
cross-sectional design prevents causal inferences, reliance
on parental recall may introduce bias, and the sample drawn
from a tertiary care vaccination centre may not reflect the
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wider population. Additionally, unmeasured factors such as
maternal diet, infant activity, and genetic predisposition
could have influenced the findings. Future research should
prioritise longitudinal and community-based studies to estab-
lish causality and improve generalisability, while also incor-
porating maternal nutrition, infant lifestyle, and genetic
factors.

CONCLUSION

This study highlights the significant association between
breastfeeding practices and the risk of overweight and
obesity in infants aged 9-12 months. Non-exclusive breast-
feeding was identified as a key predictor of early childhood
overweight and obesity, emphasising the protective role of
exclusive breastfeeding. While other factors, such as
maternal BMI, birth order, and dietary diversity, showed no
significant associations, the findings underscore the impor-
tance of promoting exclusive breastfeeding as a preventive
strategy against obesity. Public health interventions should
focus on raising awareness and addressing barriers to exclu-
sive breastfeeding, particularly in settings with low adher-
ence rates. Future research is needed to explore long-term
outcomes and other contributing factors to childhood obesity
in diverse populations.
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