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Abstract

Over-nutrition has presented itself as a significant public health issue in the past few decades. Its burden is increasing
not only in developed countries, but also in developing countries. The objective of this review was to explore global
and national burden of over-nutrition, its prevalence among children, and identification of the risk factors. It focused on
assessing behavioral and socio-demographic attributes of parents that may influence obesity/overweight in children.
For writing the literature review, national and international reports on over-nutrition, along with many journal articles on
the related topic were reviewed. It showed that the burden of overweight/obesity has increased notably in the last three
decades and is increasing more rapidly in developing countries.Moreover, it illustrated that its prevalence is high and has
an increasing trend among children.Furthermore,the review also highlighted that parental attributes have an important
influence on children’s nutritional status. Thus given the important role that parents play in the nutrition of children,
parents need to be a focus of the strategies to control the growing problem of over-nutrition among children.
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INTRODUCTION

utritional status of individuals is an important

marker of positive community health'. Malnutrition
is a type of nutritional disorder with long lasting and
serious consequences?, hence an important matter of
public health concern. Although the word malnutrition
is frequently used interchangeably with under-nutrition,
in principle it also comprises of over-nutrition®. Under-
nutrition encompasses a spectrum of disorders from
underweight (low weight for age), to stunting (low
height for age), wasting (low weight for height)
and lacking in vitamins and minerals (micronutrient
malnutrition)®. On the other hand, over-nutrition is
defined as an abnormal or excessive fat accumulation
that may impair health, and it includes both overweight
and obesity*. In order to determine the occurrence and
severity of these nutritional disorders, various indicators
are used. Among them, anthropometric indices are most
commonly utilized®. These include Body Mass Index
(BMI), Mid Upper Arm Circumference (MUAC), weight for
age, height for age, weight for height etc®.
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Till the late 20™ century, over-nutrition was more
prevalent in developed countries and under-nutrition
in developing countries. However recent estimates
from World Health Organization (WHO) show that over-
nutrition has risen notably in developing countries as
well*. As a result of this change, many countries now face
the double burden of the disease®. Albeit under-nutrition
still remains a major public health problem, especially in
developing countries, over-nutrition has been coming
to attention due to the increase in its prevalence and
the fact that it is associated with an rise in morbidity and
mortality*6. AlImost 3 million people worldwide die each
year due to consequences of overweight or obesity, and
it contributes largely to the Disability Adjusted Life Years
(DALYs)®. An over-nourished person has an increased
risk of suffering from cancer of the breast, colon/rectum,
endometrium, kidney, adenocarcinoma of oesophagus
and pancreas’.

For over-nourished children, the health outcomes are
even worse than adults. It increases their chances of
acquiring certain non-communicable diseases (NCDs)
such as insulin resistance and heart disease early in life®.
As overweight/obese children are likely to retain their
status as adults®, they also have the possibility of getting
many ailments when they are older. An estimated 44
% of diabetes, 23 % of ischemic heart disease, and 7 to



41% of cancer is attributed to be caused as a result of a
being overweight or obese’. Suffice to say that being an
overweight child leads to major health issues as adults.

Considering the evidence of the rise of obesity, World
Health Assembly (WHA) endorsed a Global Strategy for
the Prevention and Control (GSPC) of NCD sin 2000'.
This commitment was strengthened further with the
adoptionofthe strategyatthe United Nation (UN) General
Assembly on the Prevention and Control of NCDs in
September 2011, Nepal showed its support by signing
this declaration' It takes in account the fact that obesity
is a multi-factorial disease, and has hence proposed a
multi-sectoral strategy for its control and prevention. In
Nepal, a Multi sectoral NCD Action Plan was developed
in 20132 This plan aims to reduce preventable
morbidity, avoidable disability and premature mortality
due to NCDs in Nepal. It includes targets of halting the
rise in obesity and diabetes, reducing the prevalence of
physicalinactivity and others thatare directly orindirectly
related to prevention of over-nutrition'?. Despite the
plans to reduce the burden of over-nutrition, there is
still an unintentional overlooking of the problem; with
most of the government funds for improving nutritional
status being utilized for prevention and control of
under-nutrition. This has resulted in a slow decline in
the number of undernourished children''; but rising
numbers of over-nourished population'-'e,

Prevention and control of over-nutrition is a difficult task
because it is a multi-factorial disease and there are many
variables that are incriminated as risk factors'. These
include socio-demographic factors, environmental
factors, genetic factors and behavioral factors'. Socio-
demographic factors like educational level, income,
occupation and employment status of parents'®2
and behavioral factors like eating habits and physical
activities®%; of both children and parents have been
observed to play a major role in the nutritional status of
children.

Even though over-nutrition is a preventable condition,
lack of effectual policies and inadequate implementation
of the existing policies has led to slow progression of the
attempt to prevent and reduce its burden. This may be
due to lack of adequate clinical evidence addressing
these issues. Many developing countries do not have
adequate studies representing national level data. Also
not all studies assess causal factors.This has caused a
scarcity of adequate information about the occurrence
of over-nutrition and associated risk factors. Even the
identified risk factors are yet to be considered while
developing strategies for its control.This review aims
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to explore the global situation of malnutrition and it
risks factors for over-nutrition with particular focus
on parental attributes that affect occurrence of over-
nutrition in the children. It intends to study about the
knowledge gaps in these areas.

BODY

This narrative review focuses on the global and national
burden of over-nutrition, its prevalence among children,
and identification of causative factors, focusing mainly
on parental attributes. Hence the literature review
has been divided accordingly. For writing this review,
national and international reports on over-nutrition,
along with many journal articles on the related topic
were reviewed.

GLOBAL BURDEN OF OVER-NUTRITION

Obesity has been on the rise for the past few decades,
and it was declared as an epidemic by WHO in 19973,
According to its estimation, the number of overweight
people has increased by threefold since 1975% In 2008,
about 1.4 billion adults were overweight globally; that
number increased to more than 1.9 billion in 2016%The
burden of over-nutrition among people has increased
both in developed and developing countries®.

According to the obesity update in 2017, the United
States of America (USA) and Mexico were the top two
countries with the highest percentage of obese people
among OECD (Organization for Economic Co-operation
and Development) countries in 2015%.Similarly, in
England,about a quarter of men and similar percentage
of women aged 16 years and more were obese in 2016%,
Also, 40% and 30 % of men and women respectively were
found to be overweight in the same year3®. Likewise, the
prevalence of obesity among adult Australian population
in 2014-15 was 28%, which is almost one and half times
rise from its value in 1995 (19%)%*.

The epidemic of obesity, which started in affluent
countries, has successfully penetrated world’s low
income countries as well***. In China, there was a
substantial rise in the prevalence of overweight and
obesity in adults between 2004 and 2010: increasing
from 25-9% in 2004 to 32:3% in 2010%. The problem
has continued to grow and in 2015, China was ranked
second in the world according to the prevalence of
obesity among adults*'. Like China, the epidemic of over-
nutrition has spread to South Asian countries as well. It
was estimated that 20.7% of the women and 18.9% men
in India were either obese or overweight in 2015 -almost
double from the 2005 figures®. Likewise, the Pakistani
Demography and Health Survey (PDHS) 2012-2013
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estimated that a quarter of women of reproductive age
group were overweight and about 15 % of them were
obese®.

PREVALENCE OF OVER-NUTRITION AMONG
CHILDREN

With the rise in obesity worldwide,its prevalence
among children has been increasing as well**4°# |t was
estimated that about 41 million children under the age
of five and over 340 million children and adolescents
aged 5-19 years were overweight or obese in 2016% In
United States of America(USA), the prevalence of obese
children aged 6-11 years increased from 7% in 1980 to
almost 18% in 2012*. Also, obesity was more prevalent
among school-aged children and adolescents, when
compared to preschool-aged children*. Similarly, in the
United Kingdom (UK), 16% of the children aged 2- 15
years were obese while 12% were only overweight but
not obese®®. In its neighboring country Denmark, the
prevalence of children under 15 years of age who were
either overweight or obese was 10%?*. Similarly, in the
Australian continent, almost 1 in 4 children were either
overweight or obese in 2014-2015%.

The trends in malnutrition are changing, and now even
developing countries have an increasing prevalence of
over-nourished children?. According to WHO, among all
the under -five children who were overweight in 2016,
majority lived in Asia (46%) and Africa (25 %)*. Moreover,
the number of overweight children (under 5 years of
age) in Asia has risen considerably from 13.9 million in
2000 to 17.5 million in 2017. Similarly in Africa, it has
increased from 6.6 million in 2000 to 9.7 millionin 2017

In 2015, China was ranked as the number one country in
the world, according to number of obese children*', and
India was ranked second*'. In China, the number of over-
nourished children has increased noticeably in the last
3 decades*. The percent of overweight and obese boys
increased from 0.74 and 0.03 in 1985 to 16.4 and 17.2,
respectively in 2014, Similarly among girls, percentage
of overweight and obese population increased from 1.5
and 0.12 in 1985 to 13.9 and 9.1, respectively in 2014,
Likewise, a systemic review of 52 studies conducted in 16
States of India between 2010-2013 showed a combined
prevalence of childhood overweight and obesity to be
19.3 %*. In case of developing countries, it is seen that
there is lack of nationally representative data with most
of the research being done in sub-national populations.
A study done in Dhaka, Bangladesh in 2015 to assess the
prevalence of over-nutrition among 150 primary school
children showed that the prevalence of childhood
overweightand obesity was 52% and 20%, respectively*.
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Similarly, a cross-sectional study conducted among 501
students from high schools in Hyderabad city of Pakistan
in 2009 illustrated that 12 % of the students were obese
and 8% were overweight®'.

BURDEN OF OVER-NUTRITION IN NEPAL
Based on BMI, WHO STEPs survey 2007 estimated that
about 7.2 % of the population in Nepal, was either
obese or overweight and approximately 1.7 %was
obese in 2007'€. Similarly, WHO survey 2013 showed a
rise in the numbers with about 17.7 %of the population
being overweight and four percent being obese'.
Similarly, according to last two Nepal Demographic and
Health Surveys (NDHS), the number of over-nourished
women in Nepal has risen''*.There was an increase in
prevalence of overweight from 11% in the 2011 to 17%
in the 2016'', Likewise, the prevalence of obesity has
also risen slightly from two percent to five percent in the
same duration™.

PREVALENCE OF OVER-NUTRITION AMONG
CHILDREN IN NEPAL

In Nepal, research in the field of nutritional evaluation
of children is mainly focused on assessment of under-
nutrition®>>°. Nonetheless, several studies have been
done in Nepal exploring over-nutrition as well*°".A
study in private schools of Lalitpur, Nepal reported
that 14.5% children were obese and about 11% were
overweight®. In the study, children belonging to upper
class family, advantaged ethnic group, having two or
less siblings, or who had large weight at birth had a
higher odds of being overweight/obese®. In contrast,
a study done in Kaski, Nepal among 838 school going
adolescents revealed lower prevalence of overweight
(5.8 %) and obesity (2.3 %) among the children®®. Another
study that was carried out among 15-19 year olds at four
different places of Nepal (Lalitpur, Thimi, Kushadevi and
Dhulikhel) reported that out of the 324 children, three
percent were overweight and less than one percent of
them were obese. It also reported that socioeconomic
status, sedentary lifestyle, father’ BMI, mother’s BMI were
associated with overweight/obesity among children®®,
Likewise, a study conducted among 1900 students in
Biratnagar, showed that 2.9 % were overweight and
1.8% were obese®. It also reported that studying in
private schools and having a family income of more than
ten thousand Nepalese rupees were strongly associated
with overweight/obesity*. Contrary to these studies, a
study donein a Sanskrit school in Baglungillustrated that
no student was either obese or overweight®. However,
many students were found to be undernourshied®.
Another study among pre-school children in Bhaktapur
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showed that prevalence of overweight was 4.1%. It also
revealed that sedentary lifestyles of children and higher
socio-economic status of the family was significantly
related with overweight among children®'.

Whilesome of these studies have reported only
prevalence of over-nutrition, others have assessed
only socio-demographic risk factors associated with
over-nutrition. But, none of them review other causal
elements like parental feeding preferences for their
children, children’s’ feeding habit, physical activity
of children and their parents, etc.,, which have been
implicated as important risk factors for over-nutrition.
Additionally, most of the studies are done at local/sub
national level, so the data is not nationally representative
and cannot be generalized. Even the surveys done by
WHO and Nepal government are focused mainly on
children under 5 years of age or individuals above 15
years of age and they report only prevalence. Thus,
there is a wide knowledge gap regarding the prevalence
of overweight/obesity among Nepalese children and
causes related to it.

RISK FACTORS FOR OVER-NUTRITION

Over-weight and obesity are varying points in the
spectrum of over-nutrition; hence they have similar risk
factors. Even though all the causal factors may have not
been identified completely, some factors are considered
to be contributing to over-nutrition in children'. There
has been a very rapid change in the number of obese
children within a relatively stable population so there is
anindication that genetic factors may not be the primary
cause for the alteration®. However, genetic factors,
environmental factors, lifestyle factors, education level,
economy, and physical activity - all have been shown
to play a fundamental role in the pathogenesis of
overweight/obesity'”. Moreover, in case of children, not
only their own factors, but associated parental factors
seem to play an important role in determining their
nutrition status'®=.

Effect of education level of parents

Educational qualifications of the parents have been
implicated as important risk factors that are inversely
associated with obesity®3. Higher the level of education
of parents, there was lesser chance of off spring
being overweight®. A study done in Lahore in 2005
illustrated that women'’s education was a very important
underlying factor responsible for the nutritional status of
children from low socioeconomic class. Similarly, higher
education of mothers was related to better nutritional
status of children®.
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Effect of employment status and occupation of
parents

Employment of parents plays an important role in the
nutritional status of children™2'. Moreover, mothers’
employment status have a greater impact on children’s
BMI than that of fathers'™2'. Additionally, not only
employment status but other factors like duration of
employment and whether both parents are employed at
the same time, also effects BMI of children'-?'.Prevalence
of overweight is also seen to vary with occupation of
parents, over-nutrition being more common among
children with parents who have non-professional rather
than professional jobs?.

Effect of socio-economic status of parents
There is evidence that economic status of the family
affects BMI of children®*%%. Those children who have
parents with higherincome have decreased risk of being
overweight or obese®. Similarly, those children whose
social status was low had three times more chance of
being obese than children of the high social status®.

Effect of physical activity

Physical activity is another crucial element that decides
whether or not a child becomes obese or overweight.
In addition, physical activity and a person’s ability to
perform physical activity are chief modifiers of mortality
and morbidity related to overweight and obesity®.

A study of children aged 10 to 13 years illustrated that,a
decrease in participation in sports was associated with
increased BMI 2°. Additionally, it was found that there
was an inversely proportional relationship between
moderate to vigorous physical activity and fat mass in
10 to 18 years old children?. Furthermore, lower BMI
percentiles were seen in those children whose both
parents were active?. Parent’s activity also encouraged
their off-springs to participate in organized sports?.
Even though adequate physical activity has been
proven to have many health benefits along with helping
controlling weight gain®, some studies have shown that
they do not have significant effect on BMI?2%2%8,

Effect of feeding habits

Research has shown that eating habits and physical
activity of an individual are strengthened early in life
and are unlikely to change as they age®. So wrong habits
formed during early childhood and adolescence may
have a negative effect on nutritional status of individuals.
This is supported by a study in China which concluded
that high amount of fast food consumption by children
and decreased physical activities among them are both
very important factors for childhood obesity*.
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Furthermore, it is widely known that parents influence
children’s eating habit in many ways. Some parents
make food choices for their children, while some act as
role models for dietary preference, and yet other parents
may use feeding practices to strengthen development
of healthy eating patterns in their children®. There
are various theories about benefits and drawbacks
of restrictions practiced by parents in feeding their
children®3',  Studies demonstrate that parental
constraints on restricted food-items increase their child’s
fondness for those foods, whilst forcing children to eat
any food item was linked with reduction of preference for
that food®. Other studies have also shown associations
between ‘controlling’ feeding strategies and childhood
over-nutrition®**3'. Consequently, parents’ feeding
strategies may have important influence on children’s
eating patterns and weight®'. But, parental control and
regulation of children’s eating habits may not always
be counter productive and is likely to depend on how
parents interact and communicate with their children
on the topic®*33, When children are encouraged to eat
healthy foods, but also given some choices about eating
options with parental explanation and rationales, higher
intake of healthy food such as fruits and vegetables, and
lower intake of energy-dense food can be achieved?®*33,

Effect of BMI of parents

Parental BMI has also been related to the BMI of children.
Several studies in Europe have shown that there is a
directly proportional relationship between children’s
BMI and that of their parents***. Furthermore, some
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