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Treating childhood obesity is time-consuming and inconclusive exercise; children suffering dominantly in later years are more likely to 
grow up to be obese adults. Addressing the issue has become one of the paramount public health concerns as these children suffering from 
obesity will enter their teens experiencing a decade of poor health. Preceding academic discourse debate brings on the superlative benefits 
of breastfeeding which acts as a protective shield against the development of childhood obesity. To carry forward this proposition and fill in 
the lacunae in existing litarature, present study attempts investigate the association between exclusive breastfeeding and risk of childhood 
obesity using, nationally representative data from the third round of National Family Health Survey (NFHS-3) India. To estimate the 
prevalence of childhood obesity by socio-demographic characteristics bivariate analysis is carried, further to investigate the association 
between childhood obesity and exclusive breastfeeding along with the other socio-economic and demographic attributes binary logistic 
regression has been applied. An imperial observation suggests childhood obesity is predominantly an urban phenomenon in India. The 
states with the highest percentage of obese children come from Sikkim followed by Arunachal Pradesh, Mizoram, Maharastra, Punjab 
and Delhi. Findings confirm the influence of exclusively breastfed in protecting from childhood obesity as the prevalence of childhood 
obesity is lowest among those children who are exclusively breastfed. Children who are not exclusively breastfed are likely to develop the 
risk of childhood obesity. The other factors having significant influence contributing to childhood obesity are sex of the child, birth order, 
birth size, and obese mothers, mothers who are highly educated and working, caste, antenatal care, and wealth index. Proving evidence 
that breastfeeding act as a protective shield against obesity at early ages the study advocates the early initiation and exclusive breastfeeding 
of children.

Introduction
The next epidemic, ‘the childhood obesity’ has dropped anchor globally. Childhood obesity has underway become one of the most 
momentous public health concern of the 21st century [1]. Obesity had always been accepted as a disease of developed countries, 
progressively it has started developing itself in the developing countries as well. The last couple of decades a considerable increase 
is observed in childhood obesity. Globally the burden of childhood overweight and obesity had increased from 4% in 1990 to 
7% in 2010 [2-4]. Estimates suggest the total number of overweight and obese children aged five and below were 42 million in 
2015, where nearly 50% of them living in Asia and other 25% were from Africa [1]. At the current trend it shall reach its apex as 
the number of under-five obese children is expected to leap from 42 million in 2015 to 60 million in 2020 and 70 million in 2025 
[2,5,6].

Prevalence in high-income countries like the United States of America is estimated that one-third of children and adolescents 
aged 2–19 are overweight and about one-sixth are obese [7]. As per estimates provided by WHO, the rate of increase in childhood 
obesity in developing nations has been more than 30% in developed nations [5]. Meanwhile, middle-income countries like India 
experience a sharp increase in childhood obesity by two folds in the present decade [8]. India contests dual challenge of under-
nutrition and child obesity, where we are still wrestling with 48% of under-five children as malnourished. Regardless of these 
striking evidence, the childhood obesity and related non-communicable diseases have to fail to keep mention in Millennium 
Development Goals and were absent but are added in Sustainable development goal through Global Nutritional Targets i.e. Target 
1: 40% reduction in the number of Children under-5 who are stunted, Target 4: No increase in Childhood overweight, and Target 
5: Increase the rate of exclusive breastfeeding in first 6 months up to at least 50%. Hence there is an urgent need to mainstream 
issues, and address policy related to childhood obesity [9].

Received Date: January 28, 2019 Accepted Date: April 25, 2019 Published Date: April 27, 2019



Annex Publishers | www.annexpublishers.com                    
 

Volume 5 | Issue 1

 
Journal of Obesity and Overweight

 
2

Studies investigating the association between breastfeeding and childhood obesity establishes a significantly lowered likelihood of 
overweight among children were breastfed [17,18]. Furthermore, studies predict exclusive breastfeeding for the first six months of 
life, and its prolongation of breastfeeding reduces the risk of obesity in children [19,20].

The forefront explanations exploring pathways to breastfeed and childhood obesity suggest it prevents early initiation of 
complementary foods that are high in protein, consequently prevents children from unhealthy weight gain. Protein and total 
energy consumption are higher among infants who are formula fed as compared to infants who are exclusively breastfed. This 
gives rise to increased body weight during the earliest months of life indicated that higher protein consumption and unhealthy 
weight gain is positively linked with the risk of developing childhood obesity [21,22]. There are differences in the release of insulin 
and other pancreatic and gut hormones between breastfed and formula-fed infants. Infants who are formula fed have higher 
plasma levels of insulin. It would encourage early development of adipocytes, which stores fat among children [23]. Breast milk 
itself contains hormones and other biological factors that are important for the regulation of food intake and energy balance. It 
may help to develop long-term physiological factors responsible for maintaining energy balance [24].

India, on one hand, experiences increasing the prevalence of childhood obesity, while on the other hand is challenged by a situation 
where the problem of under-nutrition among children is still so prevalent. In both, the cases promotion of exclusive breastfeeding 
is the only possibility was to overcome the duel risk. It is essential and interesting to study the association between exclusive 
breastfeeding and risk of childhood obesity using nationally representative data and also to fill the dearth of studies on childhood 
obesity and its determinants and investigating the association between these two in India.

World Health Organization (WHO), United Nations Children’s Fund (UNICEF) and intergovernmental stakeholders suggested 
that all mothers should exclusively breastfeed their children up to first 6 months for survival of neonates and attain healthy life 
from childhood [10,11]. The mother practicing breasting is disproportionate across geographic regions and cultures. Exclusive 
breastfeeding is highly prevalent in the region of South Asia (59%) followed by Eastern and Southern Africa (57%), Middle East 
and North Africa (35%), Latin America and the Caribbean (32%), East Asia and the Pacific (31%), West and Central Africa (29%) 
and Central and Eastern Europe, Commonwealth of Independent States (29%) [12]. alongside almost 46% of children under six 
months of age in India are exclusively breastfed [13]. It is remarkably suboptimal to what WHO/UNICEF has recommended 
(90%) [14-16].

The third round of National Family Health Survey has disclosed the fact that one in every two children under five years of age is 
malnourished in India. Concurrently, during the last decade the prevalence of childhood obesity has significantly increased. What 
makes the scenario worse is that the disease of childhood obesity, primarily known as a disease of developed countries, has arrived 
in a situation where we are still in the grip of under-nutrition. Added to that weight control programs show little success among 
children and the treatment of childhood obesity is time-consuming and inconclusive [25]. Therefore, as the years go by, these 
children are more and more likely to grow up to be obese adults. If proper action is not taken, they will enter their teens having 
already suffered from over a decade of poor health. Also, obesity in childhood has both immediate and long-term health effects. 
According to the World Health Organization, the long-term health hazards of childhood obesity often do not become apparent 
until adulthood. Prevention of this problem, therefore, has become an utmost important public health concern.

According to the World Health Organization, exclusive breastfeeding can protect the children against childhood obesity. Studies 
conducted in other countries have shown an association between these two. Nevertheless, there are also some studies, which have 
refuted this association completely making it difficult to draw any valid conclusion from those studies. It is a matter of concern 
that although the benefit of exclusive breastfeeding is now well realized all over the world, still it is not highly practiced in India, 
which is also known to be a breastfeeding country.

The investigation holds importance in the sense that during the last decade there has been a considerable rise in the prevalence of 
childhood obesity in India, there is also a situation where we are still in the grip of under-nutrition which is a clear forewarning of 
the dual burden of malnutrition. It is, therefore, essential to find out a way to prevent the problem of childhood obesity before it 
spread its roots. World Health Organization suggests that exclusive breastfeeding can prevent childhood obesity. However, barely 
any study has been carried out to investigate the association between exclusive breastfeeding and the risk of developing childhood 
obesity among children using large-scale nationally representative data in our country.

Until now, no study has been done in India to check whether exclusive breastfeeding protects the child against childhood obesity. 
In the past couple of decades, increased rate of childhood obesity all over the world including India and inconclusiveness of earlier 
evidence have made it necessary to study in greater depth to assess the relationship between exclusive breastfeeding and childhood 
obesity before it reaches to the epidemic proportion in India.

Data Source and Methodology
Data Collection
This study banks on the secondary data collected in the third round of National Family Health Survey which was conducted in the 
year 2005-06, earlier two were conducted in 1992-93 and 1998-99 [26]. National Family Health Survey is a large-scale multi-round
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survey conducted in a nationally representative sample of households throughout India. The survey is conducted under the 
guidance of the Ministry of Health and Family Welfare, Government of India and coordinated by the International Institute of 
Population Sciences, Mumbai. The third round of National Family Health Survey collects data on children in the age group zero 
to five years of age.

The dependent variable for the study “Exclusive Breastfeeding” is created with two categories- children who are exclusively 
breastfeeding are categorized in the group “Yes=1” and children who are not exclusively breastfeeding are categorized in the group 
“No=0”.

Description of Response/ Dependent Variable

The response variables used in determining the association between exclusive breastfeeding and childhood obesity controlling 
various socio-economic and demographic risk factors is childhood obesity, i.e., “Yes=1” “No=0” otherwise.

Calculation of BMI
For the calculation of body mass index for the children in the age group two to five years, heights and weights were measured in 
the NFHS3 survey. Then using the following formula, we calculate BMI for children in the age group two to five years.

 (in kg) Mass Index (BMI)=
(  in meter)*(Height in meter)

weightBody
Height

Body Mass Index is a long-established measurement for population assessment of overweight and obesity. Since computation 
involves only height and weight, it is inexpensive and easy to use for clinicians and for the general public and is widely used for 
collecting information in large scale surveys. Body Mass Index is measured by weight in kilograms divided by the square of height 
in meters.

The estimated BMI is divided into obese and non-obese categories according to International Obesity Task Force (IOTF) criteria. 
IOTF categorizes BMI cut points by age and sex for obesity for children age 2 to 18(52). As NFHS provides information for 
children less than 5 years of age, we have to set our target age group from 2 to 5 years. Moreover, in NFHS-3 mothers were asked 
to report the baby’s birth size. The responses were categorised into large, larger than average, average, smaller than average and 
very small. The babies reported as ‘very large’ or ‘larger than average’ were grouped as ‘larger.’ The babies reported as ‘smaller than 
average’ or ‘very small’ were grouped as ‘smaller’ and babies reported as ‘average’ were kept as ‘average.’

Statistical Analysis
Bivariate and multivariate analyses have been used to fulfill the study objectives. Prevalence of childhood obesity is estimated by 
the socio-demographic and background characteristics such as maternal body mass index, the age of the mother, the order of 
the birth, etc. To test whether there exists a statistically significant association between childhood obesity and each of the socio-
economic and demographic characteristics; chi-square test for independence of attributes has been carried out.

To evaluate the association between childhood obesity and exclusive breastfeeding along with the other socio-economic and 
demographic attributes we have applied binary logistic regression which arises when the response variable is dichotomous in 
nature, i.e., yes/no.

Here, the response variable is an estimated probability that a child in the age group two to five years with a specified level of 
predictors (e.g., children living in urban area, female children) is obese. For each of the predictors, reference categories have been 
created. The odds ratios are compared for one category relative to the reference category.

Results
Imperial observations suggest around 7.0% of the children in the age group two to five years are dealing with childhood obesity in 
India. Investigating prevalence by place of residence, we can say obesity is more of an urban phenomenon where 8.2% of children 
are suffering from childhood obesity compared to 6.0%in rural areas [27-30].

The preponderance of childhood obesity has already started to spread its deep roots in the states Sikkim 27% followed by Arunachal 
Pradesh 16.2% and Mizoram 16%. On the other end, states like Jharkhand 2.3% Madhya Pradesh 2.8% and Bihar 2.8% are still far 
from the consternation of the diseases. Among the Empowered Action Group states (EAG), Uttar Pradesh 9.3% has the highest 
prevalence of childhood obesity followed by Uttaranchal 7.9% and Rajasthan 6.4%. On the other hand, Jharkhand 2.3% has the 
lowest burden of childhood obesity followed by Madhya Pradesh and Bihar, each with prevalence of 2.8% among the EAG states.

By urban place of residence when we observe that the states of residence, Meghalaya 21.8% has the highest urban prevalence of 
childhood obesity followed by Mizoram (21.4%) and Sikkim 20.7%. In the other end of the scale, lowest prevalence of childhood 
obesity by urban place of residence has been observed in Jharkhand 2.3% followed by Bihar 2.8% and Haryana 3.2% (Figure 1).
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Figure 1: Prevalence of Childhood Obesity in Major States of India, 2005-06

Observing the states by rural place of residence, we find that another north-eastern state Sikkim has topped the table of the highest 
rural prevalence of childhood obesity with prevalence 26.7%. Following Sikkim, Arunachal Pradesh 16.1% and Mizoram 15.9% 
has acquired the second and third position respectively. On the contrary, Jharkhand 2.3% has the lowest prevalence of childhood 
obesity by rural place of residence followed by Madhya Pradesh 2.4% and Bihar 2.8%.

The states with having the widest rural-urban disparity in childhood obesity are Meghalaya 16%, Andhra Pradesh 7.6%, 
Maharashtra 7.1%, Mizoram 5.5%, and Odisha 5.2%. It also noted that the highest prevalence of childhood obesity is concentrated 
in four of the seven North Eastern states and Sikkim. Besides, the states with most urban influence, i.e., Maharashtra, Delhi, and 
Punjab precede the above. There are also some states which show higher childhood obesity in rural areas. Child obesity in rural 
area is highest in the states of Sikkim, Assam, Manipur, Rajasthan, Haryana, Jharkhand, and Delhi respectively (Table 1).

CHARACTERISTICS CHILDHOOD OBESITY

YES (%) CHI-SQUARE VALUE 

Exclusive breastfeeding

Yes 5
13.8*

No 6.7

Sex of the child

Male 6.1
4.4*

Female 7

Age of the children

24-41 7.3
17.4*

42-59 5.8

Birth size

Small 6

7.8*Average 6.6

Large 6.7

Maternal obesity

No 6.2
59.4*

Yes 10.8

Educational status

No education 6.3

11.8*
Primary 6

Secondary 6.9

Higher 8.5

Working status

Working® 5.8
0

Not-working 6.9
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Exposure to mass media

No 6.1
8.5*

Yes 6.7

Religion

Hindu 6.1

259.5*Muslim 7.5

Others 10.3

Caste

ST 5.8

99.7*
SC 6.5

OBC 6.3

Others 7.3

Wealth index

Poorest 6.3

27.6*

Poorer 5.7

Middle 6.2

Richer 7

Richest 8

Place of residence

Rural 5.9
21.8*

Urban 8.2

Total 7 29,161

NOTE: *- Significant (p<0.05). NA- Not Applicable. Total may not match for each factor due to missing cases.
Table 1: Prevalence of childhood obesity by various socio-economic and demographic risk factors India, 2005-06, (N=29161)

A number of potential socioeconomic and demographic risk factors affect the occurrence of childhood obesity. Also, there are 
genetic factors which act as an essential cause of developing childhood obesity. Due to the limitation of data, it is not possible to 
assess the effect of genetic factors on the occurrence of childhood obesity. Therefore, knowing our restrictions, in the following 
section we have explored childhood obesity by various socio-economic and demographic characteristics associated with the 
mother and children. To determine the association between childhood obesity and each of these factors we resort to the chi-square 
test of independence of attributes.

The association between covariates of socio-economic, demographic factors and the childhood obesity consistently found that the 
prevalence of childhood obesity is lowest among those children who are exclusively breastfed 5.0% as compared to those children 
who are not breastfed (6.7%). Sex of the children is also an important predictor to childhood obesity, as the highest prevalence of 
childhood obesity has been found among female children 7.0% as compared to the male children 6.1%. Age of the children is also 
playing an essential role as we can observe that in the age group between 24-41 months 7.3% have a higher prevalence of obese 
children as compared to the age group 42-59 months 5.8%. The childbirth size further has paramount importance in childhood 
obesity. The prevalence of childhood obesity is highest among children who had large size at birth 6.7% and lowest among children 
who had small birth size 6.0%.

Maternal obesity of the child has a statistically significant association with child obesity; Prevalence of childhood obesity is highest 
among those children whose mothers are obese with prevalence 10.8% and lowest among those children whose mothers are 
not obese with prevalence 6.2%. Educational status of the mother in India plays a role in contributing to Childs obesity status. 
Childhood obesity ranges from children belonging to the highly educated mothers 8.5% to mothers with primary education 6.0%. 
Working status of mothers has a significant to overall child development. Children of non-working mothers 6.9% have higher 
childhood obesity prevalence as compared to the children of working mothers 5.8%.

Compelling observations of the variables like; mothers exposure to mass media, religion, cast, wealth index and place of residence 
suggests there is a significant association between these and childhood obesity. Prevalence of childhood obesity is highest 6.7% 
among those children whose mothers are exposed to mass media and, the lowest prevalence of childhood obesity is observed 
among those children whose mothers are not exposed to mass media 6.1%. Whereas the prevalence of childhood obesity is lowest 
among children belonging to Hindu religion 6.1% followed by Muslim 7.5% and Others 10.3%.Cast-wise children belonging to 
Schedule Tribe (ST) category 5.8% were least affected by childhood obesity whereas, children from Other category are profoundly 
affected by childhood obesity 7.3%. The highest rate of obesity in childhood has been observed among children belonging to the 
richest wealth index of 8.0% as compared to the children from poorer wealth index of 5.7%. Children living in urban areas 8.2% 
are highly affected by childhood obesity as compared to children living in rural areas 5.9% (Table 2).
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Predictors MODEL1 MODEL2 MODEL3

A.O.R 95% C.I. A.O.R 95% C.I A.O.R 95% C.I

LL UL LL UL LL UL

Exclusive breastfeeding

No®

Yes 0.7* 0.6 0.9 0.7* 0.6 0.9 0.8* 0.7 0.9

Birth size

Small®

Average 1.2* 1 1.3 1.1* 1 1.3 1.2* 0.9 1.3

Large 1.2* 1.1 1.4 1.2* 1 1.3 1.3* 0.9 1.4

Age of the child

24-41®

42-59 0.8* 0.8 0.9 0.8* 0.8 0.9 0.8* 0.8 0.9

Sex of the child

Male®

Female 1.1* 1.1 1.2 1.1* 1 1.2 1.1 1 1.2

Maternal obesity

No®

Yes 1.6* 1.4 1.8 1.5* 1.3 1.8

Educational status

No education®

Primary 1 0.8 1.1 0.9 0.8 1.1

Secondary 1 0.9 1.1 0.9 0.8 1.2

Higher 1.1 0.9 1.3 1 0.8 1.2

Working status

Non-working®

Working 1.1 1 1.2 1 0.9 1.1

Exposure to mass media

No®

Yes 1.1 1 1.2 1 0.9 1.1

Religion

Others®

Hindu 0.5* 0.4 0.5

Muslim 0.4* 0.4 0.6

Caste

ST®

SC 0.8* 0.7 0.8

OBC 0.8* 0.6 0.9

Others 0.8* 0.7 0.9

Wealth index

Poorest®

Poorer 1 0.9 1.2

Middle 1 0.9 1.2

Richer 1.1 0.9 1.3

Richest 1.2 0.9 1.4

Place of residence

Rural®

Urban 1.2* 1.1 1.3

Note: ® Reference category. * Significant (p<0.05).
Table 2: Results of binary logistic regression showing the risk of childhood obesity for children in the age group two to five years, India, 2005-06



Annex Publishers | www.annexpublishers.com                    
 

Volume 5 | Issue 1

                                   Journal of Obesity and Overweight
 
7

Bivariate analysis helps to establish a relationship between factors of exclusive breastfeeding and, birth size, the age of the children, 
sex of the children, maternal obesity, educational status of the mother, exposure to mass media, religion, caste, wealth index, place 
of the residence are significantly associated with childhood obesity. Here the results of the binary logistic regression are interpreted 
using three models. In the first model, along with exclusive breastfeeding, the socio-demographic characteristics associated with the 
children. In the second model, along with the characteristics in model one, the socio-economic and demographic characteristics 
associated with the mothers is controlled. Finally, in the third model, in addition to the characteristics associated with the mother 
and the children, the household characteristics are controlled.

Model 1
In the first model, in addition to exclusive breastfeeding, various socio-demographic characteristics associated with the children 
are controlled.

In comparison to the children who are not exclusively breastfed, the children who are exclusively breastfed are 30% less (AOR 
0.7, 95% CI 0.6-0.9) likely to have the risk of developing childhood obesity. Relative to the children who had small size at birth, 
children who had average size at birth are 20% more likely (AOR 1.2, 95% CI 1.0-1.3) and children who had large size at birth 
are also 20% more likely (AOR 1.2, 95% CI 1.1-1.4) to have the risk of developing childhood obesity. Children in the age group 
42-59 months are 20% less likely (AOR 0.8, 95% CI 0.8-0.9) to have the risk of developing childhood obesity as compared to those 
children belonging to the age group 24-41 months. The risk of developing childhood obesity for female children is 1.1 times more 
(AOR 1.1, 95% CI 1.1-1.2) than the male children.

In sum, there exists a significantly negative association between exclusive breastfeeding and the risk of developing obesity in 
childhood after controlling the socio-demographic characteristics associated with the children.

Model 2
In the second model, in addition to the characteristics in the first model, the socio-economic and demographic characteristics 
associated with the mothers are controlled to examine the association between exclusive breastfeeding and childhood obesity

In comparison to the children who are not exclusively breastfed, children who are exclusively breastfed are 30% less (AOR 0.7, 95% 
CI 0.6-0.9) likely to develop the risk of childhood obesity. The risk of developing childhood obesity for children who had average 
and large birth size is 1.1 times more (AOR 1.1, 95% CI 1.0-1.3) and 1.2 times more (AOR 1.2, 95% CI 1.0-1.3) than the children 
who had a small size at birth respectively. Children in the age group 42-59 months are 20% less likely (AOR 0.8, 95% CI 0.8-0.9) to 
develop the risk of childhood obesity relative to the children in the age group 24-41 months. Female children are 1.1 times more 
(AOR 1.1, 95% CI 1.0-1.2) likely to have the risk of developing childhood obesity as compared to male children. As compared to 
the children of the non-obese mothers, children of obese mothers are 60% more (AOR 1.6, 95% CI 1.4-1.8) likely to have the risk 
of developing childhood obesity.

In sum, the second model confirms the existence of a significant negative association between exclusive breastfeeding and 
childhood obesity even after controlling the effect of the socio-economic and demographic characteristics associated with the 
mother and children. Again, education status and working status of the mother and her mass media exposure do not have a 
significant impact on childhood obesity.

Model 3
In the third model, in addition to the characteristics in the second model, the household characteristics are controlled to examine 
the association between exclusive breastfeeding and childhood obesity.

Children who are exclusively breastfed are 20% less (AOR 0.8, 95% CI 0.7-0.9) likely to develop the risk of childhood obesity. In 
comparison to the children in the age group 24-41 months, the children in the age group 42-59 months are 20% (AOR 0.8, 95% CI 
0.8-0.9) less likely to have the risk of developing childhood obesity. Children who had average and large size at birth are 1.2 times 
(AOR 1.2, 95% CI. 0.9-1.3) and 1.3 times (AOR 1.3, 95% CI 0.9-1.4) more likely to develop the risk of childhood obesity relative 
to the children who had small birth size. Likewise, children of obese mothers are 1.5 times (AOR 1.5, 95% CI 1.3-1.8) more likely 
to develop the risk of childhood obesity compared to the children of non-obese mothers.

In comparison to the children belonging to the other religion, children belonging to the Hindu and Muslim religions are 50% 
(AOR 0.5, 95% CI 0.4-0.5) and 60% (AOR 0.4, 95% CI 0.4-0.6) less likely to have the risk of developing childhood obesity. Relative 
to the children belonging to Schedule Tribe (ST) category, children belonging to Schedule Cast (SC), Other Backward Classes 
(OBC), and Other Category are 20% (AOR 0.8, 95% CI 0.7-0.8), 20% (AOR 0.8, 95% CI 0.6-0.9) and 20% (AOR 0.8, 95% CI 0.7-
0.9) less likely to develop the risk of childhood obesity. Similarly, in comparison to the children living in rural areas, children living 
in urban areas are 20% more (AOR 1.2, 95% CI 1.1-1.3) likely to develop the risk of childhood obesity.

In the end, we have found that there exists a significantly negative association between the practice of exclusive breastfeeding and 
risk of developing childhood obesity after controlling all the socio-economic, demographic, and household characteristics of
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the children and mother. The variables sex of the children, educational and working status of mother, wealth index, mass media 
exposure do not have any significant association with childhood obesity.

Discussion 
This study has confirmed that there exists a significant relationship between exclusive breastfeeding and childhood obesity. 
Children who are exclusively breastfed by their mother are less likely to become obese as compared to those children who are not 
breastfed exclusively. Higher prevalence of childhood obesity is observed in the Northern states of India, and it could be related to 
higher engagement of female work participation, wherein the mothers are burdened duel work obligation [31-35].

This finding is consistent with the findings from the previous studies [36-40]. Probably early introduction of foods such as eggs, 
meat, milk other than breast milk, that are high in protein leads to unhealthy weight gain in early life. Studies have found that 
higher protein consumption early in life is positively linked with the risk of developing childhood obesity [21]. In addition, infants 
who are formula fed have higher plasma levels of insulin. It would encourage early development of adipocytes, which stores fat 
[23]. However, this result is inconsistent with the studies [41-44].

Studies confirm that sedentary lifestyle increase the risk of developing obesity, outdoor activity like playing running is essential to 
burn calories [45-49]. The study confirms that children of obese mothers are at a greater risk of developing childhood obesity as 
compared to the children of non-obese mothers. In addition to these, genetic susceptibility of the children will increase the risk of 
developing obesity in early life. This result is consistent with the studies [50,51].

This study further confirms that children living in urban areas are at higher risk of developing childhood obesity than the children 
living in rural areas. This result is similar to the studies in Latin America and India [28,30]. Rapid urbanization has reduced the 
playing and walking areas, and as a result, mother in urban areas prefer their children to stay inside their home. Also, children in 
urban areas are exposed to various junk foods such as pizza, burger, soft drinks, which often attract children. Whereas, population 
living in rural areas are less exposed to such an environment. A study conducted in Vietnam shows that children from rural areas 
have less sedentary time as compared to their urban counterpart [27]. Therefore, they can involve rigorous physical activities every 
day. Likewise, children belonging to the age group 42-59 months are at a lower risk of developing childhood obesity. Probably, as 
a child grows, he starts involving in more and more physical activities such as playing, cycling, and running. This may lessen their 
risk of developing childhood obesity. This result is consistent with the study [28].

There are studies on adult and the dietary intake of fat consumption and, macronutrients; but studies pertaining to children are 
more scarce, and that too especially limited on developing countries. There are restrictions on secondly analysis as there is not 
many surveys collect information on children. There is a lack of data on diet, diet composition energy intake, physical activities, 
and genetic analysis.

Conclusion
The study attempts to investigate the relationship between exclusive breastfeeding and childhood obesity. From the findings, the 
protective effect of exclusive breastfeeding against childhood obesity has been established. In addition to exclusive breastfeeding, it 
has been established that childhood obesity is determined by various socio-demographic risk factors associated with the mothers 
and children, such as birth size, maternal obesity, place of residence, etc. Although the importance of exclusive breastfeeding is 
now well realized in our country, the magnitude of exclusive breastfeeding practice is not up to the mark.

Healthcare personals and NGOs should promote exclusive breastfeeding and provide counseling to support mothers regarding their 
numerous benefits. This has been highlighted in various policies such as the “Infant Milk Substitutes, Feeding Bottles and Infant 
Foods (Regulation of Production, Supply, and Distribution) Act 1992 and Young Child Feeding Practices issued by the Ministry 
of Health & Family Welfare (MoHFW). Treatment of childhood obesity is time-consuming, expensive and also inconclusive. 
Therefore, considering the prevention of childhood obesity, there requires a continuous political dedication and collaboration 
of various NGOs for creating an environment that promotes healthy dietary choice, involvement in everyday outdoor activities 
like running, playing etc. especially for the children living in urban areas and most importantly practice exclusive breastfeeding, 
because prevention is always better than treatment.

Ethical Statement
This article is not simultaneously submitted to any other journal for review and/or publication. The present scholastic examination 
is negated of any conflicts of interest, and the authors have been involved in substantive work leading to the manuscript and shall 
hold themselves responsible for its content. No financial support or sponsorship was financed for the research work. The present 
study is based on NFHS-3, India. The data and materials related to the national survey can be acquired online from International 
Institute for Population sciences website. The analysis presented in this study is based on secondary analysis of existing survey data 
with all identifying information removed. The survey received ethical reverence from the International Institute for Population 
Science’s Ethical Review Board and the Indian government. Participation of individuals in the survey was voluntary. Prior informed 
written consent was obtained from each respondent.



Annex Publishers | www.annexpublishers.com                    
 

Volume 5 | Issue 1

                                   Journal of Obesity and Overweight
 
9

Acknowledgments
The authors thank the International Institute for Population Sciences, Mumbai for providing the survey data and the anonymous 
referees for useful comments.

Reference
1. World Health Organization (2014) WHO recommendations on postnatal care of the mother and newborn. World Health Org.
2. De Onis M, Blössner M, Borghi E (2010) Global prevalence and trends of overweight and obesity among preschool children. Am J Clin Nutr 92: 1257-64.
3. Bhardwaj S, Misra A, Khurana L, Gulati S, Shah P, et al. (2008) Childhood obesity in Asian Indians: a burgeoning cause of insulin resistance, diabetes and sub-
clinical inflammation. Asia Pac J Clin Nutr 17: 172-5.
4. Wang Y, Monteiro C, Popkin BM (2002) Trends of obesity and underweight in older children and adolescents in the United States, Brazil, China, and Russia. 
Am J Clin Nut 75: 971-7.
5. WHO (2014) Consideration of the evidence on childhood obesity for the Commission on Ending Childhood Obesity. World Health Org Switzerland.
6. Gupta N, Goel K, Shah P, Misra A (2012) Childhood obesity in developing countries: epidemiology, determinants, and prevention. Endocr Rev 33: 48-70.
7. Ogden CL, Carroll MD, Kit BK, Flegal KM (2014) Prevalence of childhood and adult obesity in the United States, 2011-2012. JAMA 311: 806-14.
8. Pandey K (2016) India’s obesity doubled in 10 years: NFHS-4. Down to Earth.
9. Ki-Moon B (2013) The Millennium Development Goals Report 2013. United Nations.
10. Peters E, Wehkamp KH, Felberbaum RE, Krüger D, Linder R (2006) Breastfeeding duration is determined by only a few factors. Eur J Public Health 16: 162-7.
11. Foo LL, Quek SJ, Ng SA, Lim MT, Deurenberg-Yap M (2005) Breastfeeding prevalence and practices among Singaporean Chinese, Malay and Indian mothers. 
Health Promotion Int 20: 229-37.
12. Unicef, Who U, Mathers C (2017) Global strategy for women’s, children’s and adolescents’ health (2016-2030). Int Inst Popul Sci 1-108.
13. Arnold F, Parasuraman S, Arokiasamy P, Kothari M (2009) Nutrition in India, National Family Health Survey (NFHS-3) 2005-06. Int Inst Popul Sci 2-588.
14. World Health Organization (2012) Population-based approaches to childhood obesity prevention. World Health Org.
15. Agho KE, Dibley MJ, Odiase JI, Ogbonmwan SM (2011) Determinants of exclusive breastfeeding in Nigeria. BMC Pregnancy Childbirth 11: 2.
16. Tan KL (2011) Factors associated with exclusive breastfeeding among infants under six months of age in peninsular Malaysia. Int Breastfeed J 6: 2.
17. Reilly JJ, Armstrong J, Dorosty AR, Emmett PM, Ness A, et al. (2005) Early life risk factors for obesity in childhood: cohort study. BMJ 330: 1357.
18. Rossiter MD, Colapinto CK, Khan MK, McIsaac JL, Williams PL, et al. (2015) Breast, formula and combination feeding in relation to childhood obesity in Nova 
Scotia, Canada. Matern Child Health J 19: 2048-56.
19. Kalantari N, Rashid Khani B (2011) Association of overweight and obesity in first-year primary school children in Shiraz with breastfeeding pattern, birth 
weight, and family socio-economic status in school year 2008-09. Iran Food Sci Nutr 5: 19-28.
20. Soltani R, Afaq R, Ghanbari A (2010) Relationship between Breast Milk and Body Mass Index in High School children in Rasht. Nursing Res 5: 35-44.
21. Rolland-Cachera MF, Deheeger M, Akrout M, Bellisle F (1995) Influence of macronutrients on adiposity development: a follow-up study of nutrition and 
growth from 10 months to 8 years of age. Int J Obes Relat Metab Disord 19: 573-8.
22. Stettler N, Zemel BS, Kumanyika S, Stallings VA (2002) Infant weight gain and childhood overweight status in a multicenter, cohort study. Pediatr 109: 194-9.
23. Lucas A, Blackburn AM, Aynsley-Green A, Sarson DL, Adrian TE, et al. (1980) Breast vs bottle: endocrine responses are different with formula feeding. Lancet 
315: 1267-9.
24. Savino F, Liguori SA, Fissore MF, Oggero R (2009) Breast milk hormones and their protective effect on obesity. Int J Pediatr Endocrinol 2009: 327505.
25. Procter KL (2007) The aetiology of childhood obesity: a review. Nutr Res Rev 20: 29-45.
26. IIPS, ORC Macro (2007) National Family Health Survey-3 (NFHS-3). Fact Sheets 2005-06 In Mumbai. Int Inst Popul Sci, India.
27. Do LM, Tran TK, Eriksson B, Petzold M, Nguyen C T, et al. (2015) Preschool overweight and obesity in urban and rural Vietnam: differences in prevalence and 
associated factors. Glob Health Action 8: 28615.
28. Dinsa GD, Goryakin Y, Fumagalli E, Suhrcke M (2012) Obesity and socioeconomic status in developing countries: a systematic review. Obesity Rev 13: 1067-
79.
29. Martorell R, Khan LK, Hughes ML, Grummer-Strawn LM (1998) Obesity in Latin American women and children. J Nutr 128:1464-73.
30. Kaur S, Kapil U, Singh P (2005) Pattern of chronic diseases amongst adolescent obese children in developing countries. Curr Sci 88: 1052-6.
31. Anderson PM, Butcher KF, Levine PB (2003) Maternal employment and overweight  children. J Health Econ 22: 477-504.
32. Ruhm CJ (2008) Maternal employment and adolescent development. Labour Econ 15: 958-83.
33. Anderson J, Hayes D, Chock L (2014) Characteristics of overweight and obesity at age two and the association with breastfeeding in Hawai’i Women, Infants, 
and Children (WIC) participants. Matern Child Health J 18: 2323-31.
34. Morrissey TW, Dunifon RE, Kalil A (2011) Maternal employment, work schedules, and children’s body mass index. Child Dev 82: 66-81.
35. Greve J (2011) New results on the effect of maternal work hours on children’s overweight status: Does the quality of child care matter? Labour Econ 18: 579-90.
36. Arenz S, Rückerl R, Koletzko B, VonKries R (2004) Breast-feeding and childhood obesity-a systematic review. Int J Obes 28: 1247-56.
37. Gibbs BG, Forste R (2014) Socioeconomic status, infant feeding practices and early childhood obesity. Pediatr obesity 9: 135-46.
38. Grube MM, von der Lippe E, Schlaud M, Brettschneider AK (2015) Does breastfeeding helps to reduce the risk of childhood overweight and obesity? A pro-
pensity score analysis of data from the KiGGS study. PloS One 10: 012534.
39. Jwa SC, Fujiwara T, Kondo N (2014) Latent protective effects of breastfeeding on late childhood overweight and obesity: a nationwide prospective study. Obe-
sity 22: 1527-37.
40. McCrory C, Layte R (2012) Breastfeeding and risk of overweight and obesity at nine-years of age. Soc Sci Med 75: 323-30.

https://www.who.int/maternal_child_adolescent/documents/postnatal-care-recommendations/en/
https://www.ncbi.nlm.nih.gov/pubmed/20861173
http://worlddiabetesfoundation.org/sites/default/files/APJCN Paper 2008_280409100926847.pdf
https://www.ncbi.nlm.nih.gov/pubmed/12036801
https://apps.who.int/iris/bitstream/handle/10665/206549/9789241565332_eng.pdf?sequence=1
https://www.ncbi.nlm.nih.gov/pubmed/22240243
https://www.ncbi.nlm.nih.gov/pubmed/24570244
https://www.downtoearth.org.in/news/health/nfhs-4-highlights-india-has-become-obese-more-than-doubled-in-one-decade-only-52527
http://www.un.org/millenniumgoals/pdf/report-2013/mdg-report2013_pr_global-english.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16207725
https://www.ncbi.nlm.nih.gov/pubmed/15814526
https://www.who.int/life-course/partners/global-strategy/globalstrategyreport2016-2030-lowres.pdf
http://rchiips.org/nfhs/NFHS-3 Data/VOL-1/India_volume_I_corrected_17oct08.pdf
https://www.who.int/dietphysicalactivity/childhood/approaches/en/
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-11-2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3039569/
https://www.bmj.com/content/330/7504/1357
https://www.ncbi.nlm.nih.gov/pubmed/25656729
http://nsft.sbmu.ac.ir/article-1-362-en.html
https://www.researchgate.net/publication/319128829_The_Relationship_between_Breastfeeding_and_Body_Mass_Index_in_Primary_School_Children_of_RashtIran
https://www.ncbi.nlm.nih.gov/pubmed/7489029
https://www.ncbi.nlm.nih.gov/pubmed/11826195
https://www.ncbi.nlm.nih.gov/pubmed/6104082
https://www.ncbi.nlm.nih.gov/pubmed/20049153
https://www.ncbi.nlm.nih.gov/pubmed/19079859
https://dhsprogram.com/pubs/pdf/frind3/frind3-vol1andvol2.pdf
https://www.ncbi.nlm.nih.gov/pubmed/26452338
https://www.ncbi.nlm.nih.gov/pubmed/9732306
https://www.ncbi.nlm.nih.gov/pubmed/9732306
https://www.jstor.org/stable/24110528?seq=1#page_scan_tab_contents
https://www.ncbi.nlm.nih.gov/pubmed/12683963
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2760927/
https://www.ncbi.nlm.nih.gov/pubmed/24170508
https://www.ncbi.nlm.nih.gov/pubmed/21291429
https://www.sciencedirect.com/science/article/abs/pii/S0927537111000340
https://www.ncbi.nlm.nih.gov/pubmed/15314625
https://www.ncbi.nlm.nih.gov/pubmed/23554385
https://www.ncbi.nlm.nih.gov/pubmed/25811831
https://www.ncbi.nlm.nih.gov/pubmed/24591416
https://www.ncbi.nlm.nih.gov/pubmed/22560796


Submit your next manuscript to Annex Publishers and 
benefit from:

                                    Submit your manuscript at
              http://www.annexpublishers.com/paper-submission.php

→  Easy online submission process
→  Rapid peer review process

→  Open access: articles available free online
→  Online article availability soon after acceptance for Publication

→  Better discount on subsequent article submission
→  More accessibility of the articles to the readers/researchers within the field

41. Burdette HL, Whitaker RC, Hall WC, Daniels SR (2006) Breastfeeding, introduction of complementary foods, and adiposity at 5 y of age. Am J Clin Nutri 83: 
550-8.
42. Armstrong MEG, Lambert MI, Sharwood K, Lambert EV (2006) Obesity and overweight in South African primary school children-the Health of the Nation 
Study. S Afr Med J 96: 439-44.
43. Shields L, Mamun AA, O’Callaghan M, Williams GM, Najman JM (2010) Breastfeeding and  obesity at 21 years: a cohort study. J Clin Nurs 19: 1612-7.
44. Nelson MC, Gordon-Larsen P, Adair LS (2005) Are adolescents who were breast-fed less likely to be overweight? Analyses of sibling pairs to reduce confound-
ing. Epidemiol 16: 247-53.
45. Schellong K, Schulz S, Harder T, Plagemann A (2012) Birth weight and long-term overweight risk: systematic review and a meta-analysis including 643,902 
persons from 66 studies and 26 countries globally. PloS One 7: e47776.
46. Weng SF, Redsell SA, Swift JA, Yang M, Glazebrook C P (2012) Systematic review and meta-analyses of risk factors for childhood overweight identifiable during 
infancy. Arch Dis Child 97: 1019-26.
47. Loaiza S, Coustasse A, Urrutia Rojas X, AtalahSamur EJ (2011) Birth weight and obesity risk at first grade in a cohort of Chilean children. Nutr Hosp 26: 214-9.
48. Li N, Liu E, Sun S, Guo J, Pan L (2014) Birth weight and overweight or obesity risk in children under 3 years in China. Am J Hum Biol 26: 331-6.

Annex Publishers | www.annexpublishers.com                    
 

Volume 5 | Issue 1

 
Journal of Obesity and Overweight

 
10

49. Rooney BL, Mathiason MA, Schauberger CW (2011) Predictors of obesity in childhood, adolescence, and adulthood in a birth cohort. Matern Child Health 
J 15: 1166-75.
50. Taveras EM, Rifas-Shiman SL, Belfort MB, Kleinman KP, Oken E, et al. (2009) Weight status in the first 6 months of life and obesity at 3 years of age. Pediatr 
123: 1177-83.
51. Whitaker RC (2004) Predicting preschooler obesity at birth: the role of maternal obesity in early pregnancy. Pediatr 114: 29-36.
52. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH (2000) Establishing a standard definition for child overweight and obesity worldwide: international survey. BMJ 
320: 1240-3.

https://www.ncbi.nlm.nih.gov/pubmed/16522900
https://www.ncbi.nlm.nih.gov/pubmed/16751921
https://www.ncbi.nlm.nih.gov/pubmed/20579201
https://www.ncbi.nlm.nih.gov/pubmed/15703541
https://www.ncbi.nlm.nih.gov/pubmed/23082214
https://www.ncbi.nlm.nih.gov/pubmed/23109090
https://www.ncbi.nlm.nih.gov/pubmed/21519750
https://www.ncbi.nlm.nih.gov/pubmed/24459032
https://www.ncbi.nlm.nih.gov/pubmed/20927643
https://www.ncbi.nlm.nih.gov/pubmed/19336378
https://www.ncbi.nlm.nih.gov/pubmed/15231970
https://www.bmj.com/content/320/7244/1240

