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ABSTRACT 

BACKGROUND: A rising trend of overweight and obesity among children is being 

reported in early childhood years both in developed and developing countries. Along 

with the individual level factors, obesogenic environment highly contributes to the 

development of overweight and obesity.  

METHODS: A cross-sectional survey was conducted among 3-5 years old 

preschool children residing within the limits of Thrissur Corporation. 

Anthropometric measurements were taken and BMI for age was calculated using 

WHO child growth standards, 2006. Food and activity components of home 

environment were assessed using a structured questionnaire. Multinomial logistic 

regression models were used to estimate Odds ratios and 95 percent confidence 

intervals where the outcome variable was categorized as below normal, normal and 

above normal level of BMI. 

RESULT: The prevalence of overweight, obesity and risk of being overweight were 

2.2 percent, 1.2 percent and 5.6 percent respectively. Altogether 9 percent of 

children had an above normal level of BMI and 26.2 percent of children had below 

normal level of BMI (wasted or severely wasted). Age, monthly family expenses 

were inversely related to below normal level of BMI. Availability of 2 or more fast 

food items (fried chips, pizza/burgers or carbonated drinks) in last one week; 

Availability of 2 or more electronic gaming devices (including play station, gaming 

consoles or mobiles/tabs with installed games) at home; storing snack items where 

the child can reach without assistance; and providing  snack or bakery items when 

the child cries or throws a tantrum were found to be significantly associated with 

above normal level of BMI.  

CONCLUSION: Nearly one out of 10 children is at risk of having BMI above 

normal level. Food and activity environment at home also contributes to above 

normal level BMI among children. Home environment being the principle 

environment of a child is a good platform to intervene for early childhood 

overweight and obesity.  
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CHAPTER 1 

 INTRODUCTION 

 

Obesity is one of the major public health challenges in 21
st
 century and is placed  

among the top five health risks of the world (WHO, 2015). With about 2.8 million 

obesity related morbidities and mortalities occurring each year, obesity is now 

considered as an epidemic (WHO, 2017a). Etiology of obesity is complex including 

genetic, metabolic, psychosocial and environmental causes (Poston and Foreyt, 

1999)and is a result of an imbalance between energy intake and energy expenditure 

(Swinburn et al., 2011). Studies also highlight the role of genetic and biological 

factors in determining the weight status of individuals (Alfredo Martínez et al., 2007; 

Swinburn et al., 2011).  However, the most accepted model of etiology of obesity is 

that of gene- environmental interactions (Swinburn et al., 2011).Thus, obesity is an 

environmental issue (Poston and Foreyt, 1999). Environment around us is turning 

obesogenic day by day and influencing people and their lifestyle. Even though the 

individual level factors contributes to development of overweight and obesity (WHO, 

2015), it can also be people responding normally to the obesogenic environment that 

they live in (Swinburn et al., 2011). However these factors are all interrelated and 

require greater explorations. 

Globally, the early childhood overweight and obesity is found to be increasing in 

alarming rates (WHO, 2015).The statistics shows that prevalence of overweight and 

obesity in children aged less than five years increased from 4.2 percent  to 6.7 percent 

in a decade‟s time with about 14.4 percent of children estimated to be at risk of 
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overweight (de Onis et al., 2010). In 2015, the number of overweight children under  

five years crossed 42 million (WHO, 2015).  

The rising trend in overweight and obesity in early childhood years may result in huge 

burden of obesity-related morbidities and mortalities in future. Evidence reveals the 

potential of early childhood period for obesity prevention. Compared to later stages of 

life, early childhood is a period when there is no established dietary and activity 

patterns, hence  promotion of healthy patterns is comparatively easier (WHO, 2015). 

Addressing childhood obesity should thus begin from a family level, since it is at 

home and family environment that the child first learns and acquires healthy habits 

(Golan and Weizman, 2001; Pinard et al., 2012). 

Home environment  is defined as the social and physical components of the home that 

are related to food and physical activity of children (Courtney AR, 2010). It is the 

principle environment of a child in early childhood.  Home environment can either 

facilitate or inhibit healthy eating and physical activity (Ulijaszek, 2008). Home 

environment is thus a useful platform to intervene for early childhood overweight and 

obesity. 
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CHAPTER 2  

LITERATURE REVIEW 

 

2.1 EARLY CHILDHOOD OVERWEIGHT AND OBESITY           

Early childhood is considered to be the most crucial developmental phase in a 

person‟s life (WHO, 2017b). These are critical years where a foundation is laid for the 

child‟s physical and mental health (WHO, 2017a). This is the period in life when the 

brain develops most rapidly and has a high capacity for change.  Children at this stage 

develop their taste preferences, learn to walk and play, and mimics both healthy and 

unhealthy behaviors of their parents.  Parent‟s lifestyle and healthy habits greatly 

influence the child's behavior. Providing a healthy environment is thus  an important 

part of early childhood care(WHO, 2017b).  WHO reports that there is a rising trend 

of overweight and obesity among children in their early childhood(de Onis et al., 

2010), with a high probability of it persisting into adulthood and later life(Reilly et al., 

2003). Obesity prevention should thus start from a very young age. 

There is a rising trend of early childhood overweight and obesity among under-five 

children globally. Worldwide, the prevalence of early childhood overweight and 

obesity among under-5 children increased from 4.2 percent in 1990 to 6.7 percent in 

2010. This rising trend is expected to continue and reach a prevalence of 9.1 percent 

in 2020 (de Onis et al., 2010). In 2015, the number of overweight children under five 

years of  age was estimated to be over 42 million globally (WHO, 2015). The 
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following graph shows the rise in early childhood overweight and obesity globally 

from 1990 to 2015 and the projected rise by the year 2020. 

 

 

 Source: Mercedes de Onis et al. Am J ClinNutr 2010; 92:1257-1264 

            Figure: 2.1: The rising trend of early childhood overweight and obesity 

Childhood overweight and obesity is a cause of concern in both developed and 

developing countries. When developed world struggles with high burden of obesity in 

children, the developing countries faces a double burden of both under nutrition and 

over nutrition (FAO food and nutrition paper, 2006). A comparison of early 
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childhood overweight and obesity among under-five children in developed and 

developing countries along with Indian scenario is summarized in Table 2.1 

Table.2.1: Comparison of overweight and obesity among under-five children 

 AT RISK OVERWEIGHT AND 

OBESITY* 

Global level 14.4 % 6.7% 

Developed countries 21.4% 11.7% 

Developing countries 13.6% 6.1% 

India  (overall) - 5.6% 

North India - 5.2% 

South India - 6.5% 

Central-west India - 4.6% 

East - North east India - 3.2% 

 

  

Source: Prevalence of overweight and obesity among under-5 children  (de Onis et al., 2010;  

Chakraborty, 2010). 

- Not estimated. 

Overweight and obesity is found to be higher in western countries, such as USA, 

Germany, Greece, Denmark as compared to Asian countries (Kumar et al., 2008). The 

prevalence of overweight and obesity in developed countries reached an alarming 

11.5 percent with about 21.4 percent of children at the risk of being obese. Unhealthy 

food choices and sedentary lifestyle are attributed to this rising trend found in 

developed countries (de Onis et al., 2010).Even though the prevalence of overweight 

and obesity in developed countries is about double compared to developing countries, 
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the number of affected children is found to be higher in developing countries. Asia 

was found to have the highest number of overweight and obese children in the world 

(de Onis et al., 2010). Of the Asian sub regions, the greatest numbers of overweight 

children are estimated to live in South Central Asia , in populous countries such as 

Bangladesh, India, and Pakistan (de Onis et al., 2010).  Studies have shown that 

dietary patterns and environmental constraints  are the major determinants of these 

differences in both developing and developed countries (Yasoda Devi and Geervani, 

1994)  

In India, a study done in 2010 using National family health survey  (NFHS) III data, 

reported a significant regional difference in prevalence of overweight among under-5 

children. The highest prevalence was observed in the South India, followed by North, 

Central-West and East-North East regions (Chakraborty, 2010). The prevalence of 

overweight and obesity among preschool children was found to be 4.5 percent and 1.4 

percent, respectively in semi urban south India (Kumar et al., 2008). Coexistence of 

under nutrition and over nutrition like two sides of a coin is a characteristic feature of 

rapidly developing countries like India. India carries the double burden of nutrition 

for almost past three decades (Subramanian and Kawachi, 2007). Even though 

problems of poverty and under nutrition still persist in India, over nutrition and 

obesity has emerged in alarming rates over past two decades, especially in urban areas 

(Subramanian and Kawachi, 2007). It is suggested that this double burden may be due 

to insufficient nutrition in early life which is then followed by exposure to energy 

dense, high-fat, micronutrient-poor foods and a lack of physical activity as the child 

grows older (Poston and Foreyt, 1999). The shifts in dietary patterns and 
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mechanization at work places and increasing sedentary lifestyle contributed 

significantly to rising epidemic of obesity and Non Communicable Diseases (NCD) 

(Pinard et al., 2012). 

2.2 MEASUREMENT OF EARLY CHILDHOOD OVERWEIGHT AND 

OBESITY 

Growth charts are essential tools to assess children's nutritive status. Several 

governmental, and nongovernmental organizations also rely on growth charts for 

assessing and formulating health related policies and interventions. 

2.2.1 World Health Organization  (WHO) Growth Chart:  

In 2006, the World Health Organization  (WHO) released the WHO Child Growth 

Standards based on a Multicentre Growth Reference Study (MGRS)  involving young 

children from 6 countries  (Brazil, Ghana, India, Norway, Oman, and the United 

States) (Medicine et al., 2011). For boys and girls aged 0-60 months, percentiles and 

Z scores were generated for length/height-for-age, weight-for-age, weight-for-length, 

weight- for-height and BMI-for-age. These new standards are now used globally to 

assess the growth in young children. Growth chart used by Integrated Child 

Development Scheme  (ICDS) India, is based on MGRS Growth Standards (WHO, 

2006) 

Weight for age: Weight for age reflects the child's body weight relative to child's 

present age.  It may be used to assess if the child is underweight or severely 

underweight but is not a reliable measurement tool to classify the child as overweight 
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or obese. Weight for Age is a commonly used indicator because it is easily 

measurable ( WHO, 2008). 

Length/height for age: Length/height-for-age reflects attained growth in length or 

height relative to child‟s present age. This indicator can help categorize children who 

are stunted  (short) or severely stunned due to prolonged under nutrition or repeated 

illness. Children showing high „Height for Age‟ could be tall or very tall which is 

rarely considered as a problem. A stunned child may have normal weight for age but 

will be short for age. This indicator is useful when the child's age is known in 

completed years and months (WHO, 2006;WHO, 2008) 

Weight for length/height: Weight-for-length/height reflects body weight in proportion 

to attained growth in length or height.  Weight-for-height charts help identify children 

with low weight-for-height who may be wasted or severely wasted and also children 

who may be obese, overweight, or at risk of becoming overweight . It is comparable 

to BMI for Age chart as both usually gives similar results (WHO, 2008). 

BMI for age: Body mass index can be derived from a child's height and weight. BMI-

for-age is an indicator that is particularly useful for screening for overweight and 

obesity.  It also helps to identify children who are at possible risk of being 

overweight. Overweight and obesity in children aged 0-60 months is defined as the 

proportion of children with BMI for Age z score values between >2 SDs and >3 SDs, 

respectively, from the World Health Organization growth standard. Being “at possible 

risk of overweight” was defined as the proportion with BMI for Age z score values 

between >1 SD and <2 SDs respectively. Similarly, Wasting and severely wasting in 

children aged 0-60 months is defined as the proportion of children with BMI for Age 
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z score values between  >-2 SDs and >-3 SD, respectively, from the World Health 

Organization growth standard (WHO, 2008). 

Table.2.2: Growth indicators used in WHO Growth Standards, 2006

 

Adapted from Interpreting growth indicators, Training course on Child Growth 

Assessment  (2008), WHO Child Growth Standards. 

Notes:  

1. A child in this range is very tall.  

2. A child whose weight-for-age falls in this range may have a growth problem, but 

this is better assessed from weight-for-length/height or BMI-for-age. 

3. A plotted point above 1 shows possible risk. A trend towards the 2 z-score line 

shows definite risk. 

4. It is possible for a stunted or severely stunted child to become overweight. 

5. This is referred to as very low weight in IMCI training modules 



10 
 

2.2.2 Child Development Centre  (CDC) Growth Charts: 

CDC growth Charts are usually used as a national reference for US born children. It 

recommends the references for weight, stature and „BMI for Age‟ from two years to 

19 years of age. It is also used as a screening tool to assess risk of overweight in 

children. Because adiposity is found to vary with age and gender , BMI calculated 

here is age and gender specific (Centers for Diseases Control and Prevention, 2016). 

Various measures used in CDC Growth charts: 

Zero to 36 months: 

 Length-for-age and Weight-for-age 

 Head circumference-for-age and Weight-for-length 

Children and adolescents, 2 to 20 years 

 Stature-for-age and Weight-for-age 

 BMI-for-age 

 Preschoolers, 2 to 5 years 

 Weight-for-stature 

BMI-for-age charts are used to assess weight with respect to stature usually in 2 to 20 

years. The weight-for-stature charts are also available as an alternative for children 

aged 2-5 years  (within preschool years)for evaluation (Centers for Diseases Control 

and Prevention, 2016).
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2.2.3 Indian Association of Pediatrics  (IAP) Growth Charts: 

In 2007, IAP introduced growth monitoring guidelines for children from birth to 18 

years of age. IAP height for weight charts for age group 5-18 years and IAP_WHO 

weight for height charts for children from 0-5 years for both boys and girls are 

available as references. Since the data used for forming these references were old, 

there was a need for updating it so that they reflect current growth patterns of children 

and are also representative of secular trends (Indian Academy of Paediatrics, 2015). 

The revised IAP 2015 growth charts are contemporary growth charts for Indian 

children and are recommended by Indian Academy of Pediatrics for use in children 

from 5 to 18 years thus replaced the old IAP growth charts. For younger children, 

however, IAP recommends the use of WHO 2006 growth standards (Revised Indian 

Academy of Pediatrics  (IAP) Growth Charts, 2015). 

 

2.3 FACTORS AFFECTING EARLY CHILDHOOD OBESITY 

There are several factors that affect childhood overweight and obesity. Researchers 

have advocated for an ecological systems approach in which, obesity is 

conceptualized as influenced by factors at different levels including various individual 

level factors, family level risk factors and community and region level factors 

(Hawkins et al., 2009). 
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2.3.1 Individual level factors 

Age 

Age was found to be significantly associated with overweight among children less 

than five years of age. Several studies reported an increasing overweight and obesity 

among children as the age increases (Chakraborty, 2010).Among under-5 children, 

children less than 2 years of age were found to be at a lower risk of overweight and 

obesity probably due to the decreased growth rate and stabilization of adiposities after 

the first year of life. The „catch up growth‟ or accelerated weight gain later 

significantly increases the risks of central adiposity in children at 5 year (Chakraborty, 

2010). A second rise in BMI curve occurs usually between 5 and 7 years of age is 

referred to as adiposity rebound  (AR). Early adiposity rebound is found to be a 

significant risk factor for obesity in later adulthood (Dietz, 2000)
 

Sex 

Some studies in India reported sex as a significant determinant of obesity during 

childhood, preadolescent and adolescent years. A study conducted in India among 2-

17 years to find the trends of overweight and obesity found that the prevalence of 

overweight and obesity was higher among boys than girls (Khadilkar et al., 2011).  A 

study from Punjab, India states that more boys in preadolescent and adolescent age 

group from affluent families were at higher risk of being overweight and obesity as 

compared to girls from similar backgrounds (Chhatwal et al., 2004).  
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Stunting 

Stunted children were reported to be at a three-fold higher risk of being overweight 

compared to children with normal stature among under five children in India 

(Chakraborty, 2010). Stunted with reduced lean body mass index were found to be at 

an increased risk of excess adipose tissue deposition later in life, in the absence of 

nutrient rich foods required for linear growth (Popkin et al., 1996) 

Infant feeding practices 

Infant-feeding practices were strongly associated with the risk of being overweight at 

3 and 5 years. Children who were never breastfed as infants for any length of time, 

who were breastfed for lesser than four months, or had solid foods before four 

months, were more likely to be overweight pre-school children (Hansen et al., 2010). 

Sleeping hour 

Poor quality sleep is another common phenomenon seen in children especially in their 

early childhood years and positive associations between sleep duration and obesity are 

increasingly being reported (Miller et al., 2015; Ruan et al., 2015).  Compared to 

children with long sleep duration  (about 12 hours), children with short sleep duration  

(10 hours or less) were more likely to be overweight or obese (Ruan et al., 2015).  

Sleep patterns also contribute to obesity risk.  Sleep timing and day time preferences 

add to risk of being obese among young children (Miller et al., 2015). The duration of 

eating, diet patterns, unhealthy eating behaviors, and variations in appetite-regulating 

hormones have been identified as mechanisms for sleep obesity associations (Ruan et 

al., 2015).  
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2.3.2 Family level risk factors 

Parental BMI 

Several studies have shown a positive relationship between parental weight and 

children‟s BMI (Plachta-Danielzik et al., 2002; Whitaker et al., 2010).  Children‟s risk 

of becoming overweight increased with parental overweight and obesity (Plachta-

Danielzik et al., 2002). Having overweight or obese parents were associated with an 

increased risk of childhood obesity (Whitaker et al., 2010). Children‟s BMI mostly 

showed significant associations with maternal than with paternal BMI (Plachta-

Danielzik et al., 2002).  This can be due to either fetal effects or as a consequence of 

the mother‟s dominant role in feeding decisions (Whitaker et al., 2010).  

Maternal age 

Maternal age of delivery is found to be associated with children‟s overweight and 

obesity status. A study in 2010 reported  that children of mothers who had their first 

baby between the ages 20 - 24 years and over the age of 35 were at higher risk of 

being overweight at age five (Hansen et al., 2010) 

Socio-economic status of the family 

Another factor that can influence the weight status of child is the socioeconomic 

status. Children in lower socio economic status in developed countries and high 

socioeconomic status in developing countries are at higher risk of being overweight or 

obese (Pinard et al., 2012) . Several studies points out the fact that children in higher 

income and affluent families are at higher risk of overweight and obesity (Bharati et 

al., 2008; Chhatwal et al., 2004; Kalra and Unnikrishnan, 2012) 



15 
 

Higher parental education has consistently been shown to be associated with better 

growth during infancy and childhood. Higher maternal education was associated with 

better nutritional status in a study in Delhi (Bhandari et al., 2002)  Low parental 

education has been associated with poorer diet quality in children. Maternal education 

and work status were found to be significantly associated with both physical activity 

and dietary outcomes in preschool children (Østbye et al., 2013).  

Work status is thought to affect the amount of time a mother is able to interact with 

her child, which affect the health status of the child indirectly (Østbye et al., 2013) 

The type of work of parents can also influence the weight status in children. A study 

conducted in Wardha in central India found that children whose father and /or mother 

involved in service or business had a high risk of overweight or obese (Bharati et al., 

2008).  

2.3.3 Regional and Community level factors 

Area of residency 

In India several studies showed urban residency as a significant predictor of obesity in 

children (Bharati et al., 2008; Chhatwal et al., 2004; P, Chakraborty, 2010). A study 

from India reported that children from urban areas are nearly two times more likely to 

be overweight compared to rural counterparts (Chakraborty, 2010). Prevalence of 

overweight was found to be consistently higher among urban areas throughout India. 

The prevalence of overweight was found lower among the urbanizing rural 

population, than in the urban areas (Kalra and Unnikrishnan, 2012). 
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Religion 

A study done among under five children in India showed that children from Christian 

households were significantly at higher risk than children from Hindu, Muslim, Sikh, 

Jain, Zoroastrian, Doni-polo and no religion households (Chakraborty, 2010) 

2.4 OBESITY- AN ENVIRONMENTAL ISSUE 

 Obesity and its causes are multi-factorial, with polygenic, metabolic, psychosocial, 

and environmental influences (Poston and Foreyt, 1999). Role of the environment in 

the etiology of obesity is now an established factor. Vital role of the environment with 

regard to obesity was explained more than 25 years ago and population obesity was 

considered as the "product of environment”. There is also strong evidence that 

promoting problematic dietary and activity patterns are the main contributors to 

obesity (Poston and Foreyt, 1999). 

Individuals interact with the environment in both micro and macro levels. Micro- 

(local) environmental levels include schools, workplaces, homes, and neighborhoods. 

Macro environment sectors such as the education and health systems, levels of 

government, the food industry, and a society‟s attitudes and beliefs, and are not 

directly under the control of individuals (Swinburn et al., 1999). All these 

environments however exists hand in hand 

2.4.1 OBESOGENIC ENVIRONMENT 

The term „obesogenic environment‟ was coined by Swinburn et al, 1999 who argued 

that „the physical, economic, social and cultural environments of the industrialized 

nations encourage positive energy balance in their populations‟ (Poston and Foreyt, 
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1999). WHO identifies obesogenic environment as “an environment that promotes 

high energy intake and sedentary behavior” (WHO, 2017b). Obesogenicity was 

defined as „„the sum of influences that the surroundings, opportunities, or conditions 

of life have on promoting obesity in individuals or populations‟‟.  Swinburn et al  

divided the obesogenic environment according to size as microenvironment- and 

macro-environment, and according to type as economic, physical, socio cultural and 

political in relation to food and physical activity (Poston and Foreyt, 1999). Individual 

exposure to obesogenic environments varies within populations and contexts.  

The most important environmental determinants identified for obesity are high calorie 

intake and low levels of activity. A trend towards decreased physical activity levels is 

noticed due to the increasing sedentary nature of occupation, lesser recreation time, 

changing modes of transportation, and increasing urbanization (Poston and Foreyt, 

1999). 

High caloric consumption:  

Urbanization brought about better food product marketing and distribution and is 

known to play a positive role in the rise of caloric consumption, nationwide (Poston 

and Foreyt, 1999). Possible factors in the environment that promote overconsumption 

of energy include the easy availability of a wide variety of delicious, cheap, energy- 

dense foods in large proportions (Hill et al., 2003).Globally, a shift in diet was marked 

towards increased intake of energy-dense foods that are high in fat and sugars but low 

in vitamins, minerals and other healthy micronutrients (WHO, 2015). Globalization is 

therefore considered as a key factor in creation of an obesogenic environment in the 

world. 
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The production, distribution, availability and affordability of food predisposes to 

obesity. High consumption of refined grains, sugars, and fats which has lower effects 

on satiety compared to consumption of diets with high levels of fruit and vegetables, 

can result in passive over-eating and weight gain (Pinard et al., 2012).  

Sedentary lifestyle: 

An Obesogenic environment discourages physical activity and encourages inactivity 

or sedentary behavior. By 20th century, the kind of job people prefer and do has 

shown drastic changes. In industrialized nations and urban areas of developing 

countries, jobs requiring heavy manual labor have been largely replaced by jobs 

which require minimal physical exertion (Pinard et al., 2012). The increased use of 

automobiles and public transportation systems also encourage inactivity. Most people 

expend very little energy during a typical day because of the abundance of labor-

saving devices and gadgets. At the same time, the time spent watching television, 

playing electronic games, and/or using computers has increased sedentary obesogenic 

behavior mainly in children (Pinard et al., 2012).  This is also sometimes referred to 

as „New world syndrome'  (Poston and Foreyt, 1999).  

Kerala, one of the most developed states in India, is known to have an obesogenic 

environment. Per capita calorie consumption in Kerala has increased from 1600 Kcals 

to more than 2200 Kcals per day in past few years. Only few consumes green leafy 

vegetables more than once in a week while about 80 percent of the people consume at 

least one non-vegetarian dish a day.  Kerala is now leading among all the Indian 

States in consumer product consumption (Sivasankaran and Thankappan, 2013), 
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which also explains  the reasons for decreased physical activity and sedentary 

behavior among people.  

Exposure to the obesogenic environment makes children victims of overweight and 

obesity. The widely accepted perception of  „heavy child meant a healthy child‟, and 

the concept of “bigger is better” among people has now by far changed on the basis of 

evidence that obesity in childhood is associated with a series of serious health 

morbidities later in adult life(de Onis et al., 2010).We will be able to reduce obesity 

only by addressing and modifying this toxic environment. A study from Kerala report 

that the key to success in tackling the problem of obesity now lies in understanding, 

measuring and altering this “obesogenic” environment (John et al., 2016). 

2.4.2 HOME ENVIRONMENT 

Home environment  is defined as the social and physical components of the home that 

are related to food and physical activity of children (Courtney AR, 2010). The family 

home remains one of the principal environments of a child in his early childhood 

(Spurrier et al., 2008). Home environment can be either facilitating or inhibiting 

healthy eating and physical activity and depends largely upon parents or caregivers 

who play a key role in development of social and physical environment within the 

house (Ulijaszek, 2008).  Apart from dietary patterns and physical activities of young 

children, home environment is also thought to play a key role in developing the early 

weight trajectories (Schrempft et al., 2015) 

Parents and family constitutes an important part of home environment. The family 

also provides a major social learning environment for the child where the child 
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develops healthy behaviors. The process of adopting a new behavior can be enhanced 

by the presence of proper role modeling and setting appropriate rules or policies, and 

thus changing the social environment at home (Golan and Weizman, 2001).A Study 

from Bangalore confirms that diet, physical activity and BMI of children, adolescents 

and young adults in India is associated with parental behavior (Leech et al., 2014).  

Health promotion aimed at reducing obesity in these groups should thus address 

families and parental behavior or characteristics along with the obese individual.  

Though several studies concentrates on factors at home environment that affects the 

dietary intake and physical activity and sedentary behaviors in children, its 

relationship with BMI is still debated. A study suggested that its association with BMI 

may not be apparent among early childhood years (Schrempft et al., 2015). However 

associations of home environment and BMI among young children are still being 

researched. The factors at home that influence the dietary intake and physical activity 

or sedentary behaviors in children are as follows:- 

Availability and accessibility of food at home 

Several researchers have developed measures to look at availability and accessibility 

of healthy and less healthy foods at home. It was measured either by the researcher 

checking food items that they observe as being present at home or by asking whether 

caregivers purchase particular foods and if foods were visible or accessible to the 

child (Ulijaszek, 2008).  Availability of healthy or unhealthy food is found to 

influence the dietary intake of children (Spurrier et al., 2008; Ulijaszek, 2008). 

Presence of unhealthy food like sodas or fruit drinks have found to be significantly 

associated with unhealthy eating in children. It is also proved that  greater the 
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availability of healthy food like fruits and vegetables at home better the healthy eating 

behaviors in children (Ulijaszek, 2008). Food consumption outside the home was also 

found to contribute to increased adiposity in children (Ritchie et al., 2005). Thus 

availability and accessibility to various food or snack items may directly influence 

their weight status and also establish their food preferences or choices in future. 

Though innate genetically determined taste preferences do exist, these acquired food 

preferences which were acquired early in their life affects their dietary choices and 

intake. The learning of these preferences is found to be  influenced by a wide range of 

environmental factors, many of which originates from home(Campbell and Crawford, 

2001). 

 Availability and accessibility of space for physical activity  

In terms of physical activity, the physical environment includes the opportunities for 

participation in leisure, availability of covered area outside to play and availability of 

toys (Golan and Weizman, 2001).  Children will engage in more physical activity 

when more amount of space and toys are available and accessible to them (Campbell 

and Crawford, 2001). Most of children‟s play time is spent in their yards or spaces 

near their houses and time spent outdoors could affect the physical activity level and 

weight status of children. Availability of space in backyards of houses are 

significantly associated with higher activity level in young children (Spurrier et al., 

2008). Accessibility of children to neighborhood safe built environments  is also 

found to be significantly associated with physical activity scores of children 

(Drewnowski et al., 2016).Similarly when more screen opportunities are available, 

children mostly tend to acquires more sedentary behaviors. In a study where physical 
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inactivity was measured as number of hours watching TV or playing videogames 

found that these factors directly increased the obesity risk among children and 

adolescents (Plachta-Danielzik et al., 2002) 

Rules and policies at home 

Beyond the food and environment at the home, caregivers are also responsible for 

establishing a social environment that influences healthy behaviors especially in 

children. Parents make and enforce the rules or norms for their children regarding 

healthy eating or healthy play time in the family (Chakraborty, 2010). These norms or 

rules can influence weight status of the child by indirectly influencing the overall 

eating habits and physical activity level. Parental policies are also associated with 

play time in young children (Spurrier et al., 2008).Parental encouragement, parental 

support, and parental involvement in activities have been shown to positively predict 

activity in children. Parental meal policies are also found to be correlated with healthy 

food intake in children (Østbye et al., 2013). Families with stronger family policies 

were found to discourage sedentary behaviors like over eating, watching TV etc in 

children (Spurrier et al., 2008).It has also been suggested that techniques or strategies 

employed by parents such as giving food as reward, helps them to control dietary 

intake and behaviors of the child  (Ritchie et al., 2005) . Along with caregivers 

support, rules and policies are also a significant predictors of dietary intake and 

physical activity behavior among young children (Ulijaszek, 2008). At the same time, 

excessive parental pressure on children can negatively influence them. A study done 

on preschool children found that parental coercive behavior was associated with 

poorer dietary pattern among children (Spurrier et al., 2008).Similarly excessive 
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restriction and pressure was found to cause early withdrawal from sports activities and 

play among children  (Ritchie et al., 2005). Hence, it is necessary for the parents to 

balance the fine line between encouragement and pressure without going into either 

extreme. 

Parental role modeling  

Parents can inculcate change by modeling appropriate lifestyle behaviors by inducing 

environmental change  and by promoting healthy habits in their children (Golan and 

Weizman, 2001).  Caregiver role modeling was found to be a consistent correlate of 

positive health behaviors in children (Ulijaszek, 2008) . Parent and care givers have 

significant influence on the child eating behavior and serves as his or her first model 

in eating behavior. Parents who overeat, eat excessively fast, or ignore their internal 

satiety clues can provide a poor example for their children (Golan and Weizman, 

2001). In home, children consume more healthy food when mothers role modeled 

healthy eating (Østbye et al., 2013). Studies has also proved that parental role 

modeling and parental attitudes towards physical activity  significantly contributes to 

the activity in children (Santiago-Torres et al., 2014) . This could be due to the 

imitating or mimicking tendency in children usually found among early childhood 

years  (WHO, 2017b). 

2.5 CONSEQUENCES OF CHILDHOOD OBESITY  

There is a wide spread perception that childhood obesity is a cosmetic problem, with 

minor clinical effects. But the medical risks of obesity are gaining wide importance 
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owing to emerging evidences on short term and long term complications that ranges 

from a minor psychological effect to early mortality in adulthood. 

2.5.1 SHORT TERM COMPLICATIONS 

Reilly et al. found that psychosocial issues are associated with obesity in children. 

There is evidence that obese children are more likely to experience psychological or 

psychiatric problems in comparison with non-obese children  (Reilly et al., 2003). 

There was an association between obesity and major depressive disorder although it is 

not causal in nature. Spurrier et al. observed childhood obesity consistently showing 

significant positive associations with most of the major cardiovascular risk factors 

including high blood pressure and or insulin resistance  (Spurrier et al., 2008). raj and 

Kumar had reported significant association between obesity and hypertension in 

children as well as in adolescents. Emerging cardiovascular risk factors like carotid 

artery thickness in the intima media as well as carotid artery elasticity have shown 

strong association with childhood obesity  (Raj and Kumar, 2010).  Pediatric obesity 

was found to be associated with  more than two fold risk of developing type 1 

diabetes  (Reilly et al., 2003). Evidence also points towards a rising prevalence of 

type 2 diabetes among urban Indian children. Traditionally type 2 diabetes mellitus 

seen as a disease of adults, now occurs in increased numbers among obese adolescents 

as well  (Raj and Kumar, 2010).  Reilly et al. had observed asthma was a co morbidity 

of childhood obesity  (Reilly et al., 2003).  
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2.5.2 LONG TERM COMPLICATIONS 

Reilly et al. had observed early childhood obesity persists into adulthood and was 

more there was a higher probability the child had at least one obese parent  (Reilly et 

al., 2003). Pi-Sunyer had observed a significant association between obesity and 

cancer. Body mass index was also associated with higher rates of death due to cancer 

of the esophagus, colon and rectum, liver, gallbladder, pancreas, kidney, breast, 

ovary, endometrial, non-Hodgkin lymphoma, and multiple myeloma  (Pi-Sunyer, 

2009). Apart from medical complications, presence of social and economical 

complications related to obesity in adult life cannot be ignored.  High quality evidence 

shows that obesity in childhood or adolescence has negative effects on social and 

economic outcomes in young adulthood  (Reilly et al., 2003). Childhood obesity and 

its long term adverse effects are still considered as a fertile area for research.  

2.6 RATIONALE AND OBJECTIVES 

Early childhood is considered as the most crucial developmental phase of a person's 

life. A rising trend of overweight and obesity among children is being reported in 

early childhood years both in developed and developing countries.  In India, a higher 

prevalence of overweight and obesity among children is seen especially within urban 

areas. A clustering of increased BMI, reduced physical activity and unhealthy diet 

pattern is observed within families living in urban areas of South India. These 

observations highlights that along with the individual level factors, environmental 

factors highly contributes to development of overweight and obesity. Home 

environment is the principle environment of a child in his early childhood. 

Knowledge about components of home environment that influences weight status thus 
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becomes crucial in developing and formulating necessary interventions to prevent the 

increasing epidemic of obesity. This study specifically looks at various components of 

home environment that influence and shape the nutrition status of a child.   

The objectives of the study are as follows. 

• To find the prevalence of overweight and obesity among preschool children 

aged 3-5 years in urban areas of Thrissur District, Kerala 

• To determine the association between food environment at home and 

overweight and obesity among preschool children aged 3-5 years in urban 

areas of Thrissur District, Kerala. 

• To examine the association between activity environment at home and 

overweight and obesity among preschool children aged 3-5 years in urban 

areas of Thrissur District, Kerala. 
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CHAPTER 3 

METHODOLOGY 

 

3.1 STUDY DESIGN:  

Cross sectional survey 

3.2 STUDY SETTING:  

Preschools, Montessori‟s, playschools, Anganwadi centers and kindergartens in 

Thrissur Corporation with children of age group 3-5 years was included in the study. 

About 356 preschools were identified within the corporation area. 

3.3 SAMPLE SIZE ESTIMATION 

The sample size was calculated using Open Epi (version 3.1) 

According to a study conducted among preschool children in semi urban south India, 

the prevalence of overweight and obesity was found to be 4.5 percent and 1.4 percent 

respectively. Assuming the combined prevalence as six percent, with three percent 

precision and 1.5 as design effect, the required sample size was 362. Considering the 

non response rate as 20 percent, the required sample size was calculated to be 453. 

The final sample size was rounded to 460.  

3.4 SAMPLING TECHNIQUE:  

A multistage cluster sampling procedure was used for sampling. 

 



28 
 

1. Selection of schools 

Out of the 55 wards in Thrissur Corporation, ten wards were randomly selected, and 

the list of all the preschools, schools with Kindergartens and Anganwadi centers were 

identified, and 20 schools were randomly selected. 

2. Selection of study participants 

From each of these randomly selected 20 schools, 23 children were selected randomly 

until the required sample size of 460 participants is attained. Each child selected will 

be ensured that he/she falls within the age group 3-5 years.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

55 wards in Thrissur Municipal Corporation 

 

10 wards were randomly selected 

 

List of all the preschools  within each of these wards identified 

 

2 schools were randomly selected from each ward 

23 children were selected using systematic random sample 

technique from each school 
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3. Contacting parents: 

Parent‟s consent for child‟s participation was taken prior to data collection. Parents 

were contacted with the help of class teachers for their participation along with the 

child. If a parent refused to participate, the next child in the list was selected. Parents 

who consented for the study were taken up for the survey.  

3.5 INCLUSION CRITERIA  

Children aged 3-5 years and their parents should be residing within Thrissur 

Corporation 

Local guardians with parenting responsibilities will be included if parents are not 

residing with the children 

3.6 EXCLUSION CRITERIA:  

Children undergoing any kind of long term treatments which might need diet 

modifications  

Siblings or children coming from same households  

3.7 DATA COLLECTION  

1. Anthropometric measurements 

Height and weight of children were measured to calculate the body mass index. In 

order to avoid any kind of biases, all the measurements were taken by the principal 

investigator using same instruments.  
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1.1 Procedures for measuring height: 

The children were asked to remove their footwear. They were made to face the 

principal investigator for measuring height. Feet were placed together, heels 

against the back board and knees straight. They were made to look straight and 

not tilt their head up. It was ensured that eyes are at the same level as the ears. 

The measure arm was gently moved down onto the head and the childrenwere 

asked to breathe in and stand tall. The height in centimeters was read at the 

exact point.  

1.2 Procedures for measuring weight:  

The children were asked to remove their footwear and socks. They were then 

asked to step onto scale with one foot on each side of the scale. They were 

made to stand still, face forward and arms placed on the side .Weight was 

recorded in kilograms 

2.  Home environment measures 

Home environment of the child was measured using self-administered questionnaires 

containing 40 questions pertaining to food and activity environment at home. The 

questionnaire took about 20-30 minutes to be completed. Questionnaires were to be 

filled by the parent  (the primary caretaker, preferably mother). 
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3.8 VARIABLES USED IN THE STUDY  

I. DEPENDENT VARIABLES 

Overweight and obesity 

Body mass index  (BMI) for Age was used as an indicator to measure overweight and 

obesity status of children aged 3-5 years.  

'Overweight and obesity' defined as the proportion of preschool children with BMI for 

Age Z score values >2 SD from the WHO growth standard median (WHO, 2008)  

Being “at risk of overweight” defined as the proportion of preschool children with 

values >1 SD and <2 SDs from the median (WHO, 2008) 

BMI for Age was classified as Below Normal (wasted and severely wasted), Normal 

and Above Normal (at risk, overweight and obesity) for further analysis. 

II. INDEPENDENT VARIABLES 

Home environment: Home environment is defined as physical and social components 

of home that are related to food and physical activity of children. 

1.  Home food environment 

1.1 Availability and accessibility of food at home 

1.2 Rules and policies regarding food at home  

2.  Home activity environment 

2.1 Availability and accessibility of space for physical activity at/near home 
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2.2 Rules and policies regarding physical activity /play at home  

3.9 ETHICAL CONSIDERATIONS  

Ethical clearance was obtained from Institutional Ethics Committee (IEC) of Sree 

Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum. Written 

informed consent was obtained from the parents/guardians of the children before data 

collection to take part in the study. Children‟s BMI was informed to the parents who 

expressed their interests in knowing it, through sealed envelopes. 

3.10 DATA ANALYSIS 

Data was entered using, Epidata client (Version 2.0.8.56 ). Data was then exported to 

SPSS Version 21) for cleaning and analysis. Cross tabulation and chi square test was 

done to find statistical associations between children‟s BMI and various home 

environment factors. Linear regression models were used to estimate the regression 

coefficients by using BMI as a continuous variable. Multinomial logistic regression 

models were used to estimate odds ratios and confidence intervals by taking BMI as a 

nominal variable with three categories (below normal, normal and above normal). 
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CHAPTER 4 

 

RESULTS 

 

  

 

The estimated sample size was around 460 children at the beginning of the study. 

Study participants were selected from 20 preschools identified within the limits of 

Thrissur Corporation. Out of the 460 children, 412 children participated in the study. 

This represents 89.56 percent coverage of estimated sample size. 

4.1 PARTICIPANT DETAILS 

The general characteristics of the participants are described in Table.4.1. 

Table 4.1: Details of the study participants 

 

Child characteristics N (%) 

 

  Age (n=412) 

 

 

3 years 108 (26.2%) 

 

4 years 157 (38.1%) 

 

5 years 147 (35.7%) 

   Sex (n=412) 

 

 

Male 194 (47.1%) 

 

Female 218 (52.9%) 

   Birth order of the child (n=412) 

 

 

1 180 (43.7%) 

 

2 172 (41.7%) 

  3 or above 60 (14.6%) 

 

One fourth of the children participated in the study were 3 years old and three- fourth 

were 4 and 5 years old children. There were almost equal number of males and 

females participated in the study. About  60  children has birth order 3 or above out of 

which 52 children has birth order 3, and 8 children has birth order 4. 
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Table 4.2 : General details about the parents 

 

 

Parental Characteristics N (%) 

 

Respondent (n=412) 

 

 

Mother 318 (77.2%) 

 

Father    89 (21.6%) 

 

Others       5 (1.2%) 

   Number of children (n=412) 

 

 

Single child 116 (28.2%) 

 

Two children 209 (50.7%) 

 

More than two children    87 (21.1%) 

   Religious Affiliation (n=412) 

 

 

Hindu 189 (45.9%) 

 

Christian 175 (42.5%) 

 

Muslim    44 (10.7%) 

 

Others      4 (1%) 

   Monthly Family Expenses (n=410) 

 

 

Less than Rs 10,000    86(20.9.%) 

 

Between Rs 10,000 &Rs. 30,000 235 (69.5%) 

 

More than Rs. 30,000    89 (9.5%) 

   Educational  level of Father (n=412) 

 

 

12
th

 Std and below 155 (37.6%) 

 

Graduation 165 (40%) 

 

Post graduation and above    92 (22.3%) 

   Educational  level of Mother (n=412) 

 

 

12
th

 Std and below    90 (21.8%) 

 

Graduation 173 (42%) 

 

Post graduation and above 149 (36.2%) 

   Current occupation of Father (n=412) 

 

 

 Unemployed 220 (53.4%) 

 

 Salaried 192 (46.6%) 

   Current occupation of Mother (n=412) 

 

 

  Home Maker 246 (59.7%) 

  *Employed 166 (40.3%) 

* Non salaried includes self employed/manual laborers 

*Employed includes self employed/ manual laborers/ Salaried 
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Mothers were the respondents for majority of the participants (77.2%). Nearly 21 

percent of the families have more than 2 children. Majority of the participants were 

Hindus (46%) and Christians (43%). Nearly two-third of the families reported their 

monthly family expenses between Rs 10,000 and Rs 30,000. Above 36 percent of 

mothers were post graduates as compared to 22 percent of fathers. Still majority of the 

mothers (60%) were homemakers (Table.4.2). 

 

4.2 FOOD ENVIRONMENT AT HOME 

Food environment at home comprises of availability of food items at home in past 1 

week, consumption of these food items by the child in past 1 week, method of storage 

of snack/bakery items and its accessibility to the child, and various rules and policies 

followed by the parents regarding food consumption and eating behaviors of children. 

The food availability and consumption by the children in last one week is described in 

the following table. (Table.4.3) 

Table 4.3: Availability and consumption of food in past 1 week at home 

Food Item 

Food items available in 

past 1 week Frequency of consumption in past 1 week 

 
        n         N (%)           Never <3 days       >3Days 

 

     Green leafy  vegetables 412 327 (79.4%) 89 (21.6%) 258 (62.6%) 65 (15.8%) 

Tubers / roots/Pulses 412 370 (89.8%) 42 (10.2%) 254 (61.7%) 116 (28.2%) 

Fruits  409 313 (76.0%) 96 (23.3%) 161 (39.1%) 152 (36.9%) 

Dried fruits/ Nuts 411 220 (53.4%) 191 (46.4%) 131 (31.8%) 89 (21.6%) 

Fish 411 351 (85.4%) 63 (15.3%) 184 (44.7%) 164 (39.8%) 

Red Meat    412 244 (59.2%) 168 (40.8%) 196 (47.6%) 48 (11.7%) 

Chicken 412 331 (80.3%) 81 (19.7%) 256 (62.1%) 75 (18.2%) 

Milk 412 349 (84.7%) 63 (15.3%) 59 (14.3%) 290 (70.4%) 

Milk products 412 245 (59.5%) 164 (39.8%) 122 (29.6%) 123 (29.9%) 
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Food Item 

 

Food items available in  

past 1 week 

 

Frequency of consumption in 

past 1 week 

 
        n         N (%)         Never  <3 days          >3Days 

 

           Biscuits  412 345 (83.7%) 67 (16.3%) 118 (28.6%) 226 (54.9%) 

      Puffs/ Burgers 412 82 (19.9%) 330 (80.1%) 74 (18%) 8 (1.9%) 

      Cakes/ Pastries 410 199 (48.3%) 211 (51.2%) 164 (39.8%) 35 (8.5%) 

      Sweets/Chocolates 412 311 (75.5%) 101 (24.5%) 171 (41.5%) 140 (34%) 

      Carbonated drinks 412 71 (17.2%) 341 (82.8%) 66 (16%) 5 (1.2%) 

  

Green leafy vegetables (79%), other vegetables like roots or tubers (90%), Fish 

(84%), Chicken (80%) and Milk (85%) are available in almost every houses. Whereas 

availability of dried fruits (53%), red meat (beef, pork etc) (59%), and milk products 

(59%) are generally lower. Majority of the food items are consumed by the children 

for less than 3 days except in case of milk (70%) and biscuits (60%) which are mostly 

consumed for more than 3 days.  In case of bakery items, majority of the houses 

purchases biscuits (84%), Sweets/Chocolates (76%) more compared to other products 

like Puffs/ Burgers/Pizza (19%) or carbonated drinks (17%). 

Table 4.4:  Accessibility of Snack Items at home 

Snacks stored at house N 

 

(n=412) 

Stored out of sight of the child 

 79 (19.2%) 

Stored where child can see but cannot 

reach 112 (27.2%) 

Stored where child can reach with 

assistance 140 (34%) 

Stored where child can reach easily 81 (19.7%) 
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Table 4.4 represents the methods of storage of the food items at home. One third of 

parents stored snacks in a place where the child can see and reach with assistance. 

About 19.4 percent houses stored food items where it‟s easily accessible for the child 

without the assistance of others. 

Table 4.5: Rules and policies regarding food at home 

 Food Environment 

Never     Less 

frequently Frequently 

 Follows strict meal timings 

at home 

 

 

19 (4.6%) 107 (26%) 286 (69.4%) 

Make child completely eat 

the meal  

 

 

15 (3.6%) 101 (24.5%) 296 (71.8%) 

Allow watching TV while 

eating 

 

 

53 (12.9%) 253 (61.4%) 106 (25.7%) 

Offer child's favorite food 

items as a reward  

 

 

30 (7.3%) 279 (67.7%) 103 (25%) 

 

Allow  child to eat snacks  

without permission 

  

  

                     139(33.7%) 236 (57.3%) 37 (9%) 

Provides favorite snack/ 

bakery items when your child 

cries/ throws a tantrum 

 

 

 

195 (47.3%) 199 (48.3%) 18 (4.4%) 

Take  child along for 

purchasing groceries  

 

 

56 (13.6%) 232 (56.3%) 18 (30.1%) 

 

Talk about health benefits of  

healthy eating  

 

16 (3.9%) 146 (35.4%) 250 (60.7%) 

*Less frequently includes Rarely / Sometimes 

* Frequently includes Mostly/Always 

The above table (Table.4.5) represents the rules and policies regarding food for 

children at home. This also to a large extend denotes how strict parents generally are 
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Majority of the parents reported that they less frequently allow watching TV while 

eating (61%), offer child's favorite food item as a reward (68%), allow child to snack 

without permission (57%), take child along for purchasing grocery (56%). Majority of 

the parents reported that they never (48%) or less frequently (47%) provides favorite 

food item or bakery items when child cries or throws a tantrum. They also report that 

they frequently keeps strict meal timings (69%), make their child completely eat their 

meals (72%) and talk about benefits of healthy eating to the child (61%). 

4.3 ACTIVITY ENVIRONMENT AT HOME 

Activity environment at home asses the availability and usage of space for activity 

and also the availability and usage of various electronic devices at home. It also looks 

into various rules and policies maintained by the parents regarding physical activity or 

play at home. 

The table below (Table 4.6) shows the availability of space for activity at home for 

children. Almost half of children live in double storey houses. About 75 percent of 

houses contained open spaces or yards for the child to play and was accessible to the 

child. From whoever reported to have a yard (n=324), 90.7 percent reported the yard 

to be suitable for playing. But only 32 percent of children frequently played in the 

yard. About 53 percent reported not to have open spaces in the near neighborhood. 

From who ever reported to have an open space in near neighborhood (n=195), 88 

percent reported it to be safe enough for the child to play. Majority of children (71%) 

likes to play inside the house.  When they play outside, majority of the children prefer 

plays usually for less than 1 hour (41%).  
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Table 4.6:  Availability and accessibility of space for activity at home 

House Characteristics 

(n=412) N(%) 

 

Kind of house  

 

 

Single storey 173 (42%) 

 

Double storey 195 (47.3%) 

 

Flat 44 (10.7%) 

   How often does child play in house   

 

 

Never 10 (2.4%) 

 

*Less Frequently 111 (26.9%) 

 

*Frequently 291 (70.6%) 

   Yard/Open space  

 

 

Yes 324 (78.6%) 

 

No 88 (21.4%) 

   Is the yard suitable for a child to play (n=324) 

 

 

Yes 294 (90.7%) 

 

No 30 (9.2%) 

   How often does the child play in the yard  

 

Never 122 (29.6%) 

 

*Less frequently 160 (38.8%) 

 

*Frequently 130 (31.6%) 

   Open spaces in neighborhood   

 

 

Yes 195 (47.3%) 

 

No 217 (52.7%) 

   Is neighborhood space safe enough (n=195) 

 

 

Yes 171 (87.7%) 

 

No 24 (12.3%) 

   Hours child play outside home  

 

 

Never 99 (24%) 

 

Less than 1 hour 167 (40.5%) 

 

1hour-2 hours 117 (28.4%) 

  More than 2 hours 28 (6.8%) 
*Less frequently includes rarely / sometimes 

* Frequently includes Mostly/Always 
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Table: 4.7 Electronic devices and its usage 

Electronic devices Items available Frequency of usage  

 
n N (%)   0 hours < 1hour > 1 hour 

 

 

TV 412 399 (96.8%) 23 (5.6%) 201 (48.8%) 188 (45.6%) 

Computer/ Laptops 412 199 (48.3%) 297 (72.1%) 102 (24.8%) 13 (3.2%) 

Play Station 412 28 (6.8%) 382 (92.7%) 27 (6.6%) 3 (0.7%) 

Mobile phones/ Tabs 

with games 412 316 (76.7%) 186 (45.1%) 194 (47.1%) 32 (7.8%) 

Gaming consoles 412 61 (14.8%) 353 (85.7%) 48 (11.7%) 11 (2.7%) 

            

 

Table 4.7 represents the availability and usage of electronic devices at home which 

usually indicates inactivity. TV (97%) and mobile with games (76.7%) are commonly 

available in most of the houses. Only 6.8 percent houses has play station but the 

frequency of usage is higher with about 6.6 percent using it for half an hour a day. 

Computers are available in nearly half of the households (48.3%) but its usage by 

children is comparatively low (28%). TV is available in almost every households and 

the frequency of TV viewing is higher (94%) with almost equal number of children 

watching it for lesser or more than 3 hours. 

Table.4.8 represents the rules and policies regarding activity or play for the child at 

home. Majority of the parents reported that they less frequently keep strict play 

timings (40.3%), restrict TV viewing (59.2%), spend time playing along with the 

child (58%), take children to open places where they can play (71.8%), restrict child 

from playing outdoors (64%) while they never  let children use electronic devices 

without their permission (54.1%). However many parents reported that they 

frequently encourage their children to be physically active (59%). 
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Table 4.8: Rules and policies on activity at home 

Activity environment Never 

Less 

frequently Frequently 

  

 

Keeps strict play timings for the child  119 (28.9%) 166 (40.3%) 127 (30.8%) 

Restricts TV viewing    38 (9.2%) 207 (59.2%) 167 (40.5%) 

 

Verbally encourages  the child to be 

physically active/ play     19 (4.6%) 150 (36.4%) 243 (59%) 

 

Spends  time playing along with child       9 (2.2%) 239 (58%) 164 (39.8%) 

Take your child to places    (like parks, 

play grounds… etc) where he/she can 

be physically active/ play      26 (6.3%) 296 (71.8%) 90 (21.8%) 

Restrict child from playing outdoors     75 (18.2%) 265(64.3%) 72 (17.5%) 

Allow child to use electronic devices 

with games without permission    223 (54.1%) 142 (34.5%) 47 (11.4%) 

 
*Less frequently includes Rarely / Sometimes 

* Frequently includes Mostly/Always 

 

4.4  ANTHROPOMETRIC MEASUREMENTS 

The mean height among study participants were 104.41 (SD: 6.96) cm and the mean 

weight among study participants were 15.41 (SD: 3.56) Kg. The growth indicator 

used for the study is BMI for age. 
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Table 4.9 BMI for age 

Growth Indicators     N (%) 

 

 Wasted and Severely wasted 108 (26.2%) 

 

Normal 267 (64.8%) 

 

Possible  Risk of overweight 23 (5.6%) 

 

Overweight 9 (2.2%) 

Obese 5 (1.2%) 

 

Obesity among preschool children was found to be 1.2 percent, while 2.2 percent of 

children were overweight and about 5.6 percent at risk of being overweight. A large 

proportion of children (26.2%) were either wasted or severely wasted. About 65% of 

children were at normal weight for height (Table.4.9). 

For further analysis, BMI was grouped as Below Normal, Normal and Above Normal. 

Above normal denotes children who are obese, overweight or at risk of overweight 

and below normal denotes wasted and severely wasted children. Independent 

variables included variables of General characteristics, Home food environment and 

Home activity environment. For bivariate analysis, cross tabulation and chi square test 

were used and P value of <0.05 was set for significance.  

4.5 FACTORS RELATED TO BMI OF THE PARTICIPANTS 

 Back ground, food and activity environment factors related to BMI of children are 

detailed below. 
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Table: 4.10 BMI Vs Background characteristics of children 

Variables 

Below 

Normal Normal 

Above 

Normal 

    P   

value 

 

     Age  

     

 

3 years 49 (45.4%) 56 (51.9%) 3 (2.8%) 

 

 

4 years 33  (21%) 105 (66.9%) 19 (12.1%) 0.001 

 

5 years 26 (17.7%) 106 (72.1%) 15 (10.2%) 

 Sex  

     

 

Male 52 (26.8%) 123 (63.4%) 19 (9.8%) 0.806 

 

Female 56 (25.7%) 144 (66.1%) 18 (8.3%) 

 Birth order  

    

 

1 37 (20.6%) 122 (67.8%) 21 (11.7%) 

 

 

2 54 (31.4%) 106 (61.6%) 12 (7%) 0.128 

 

3 or more 17 (28.3%) 39 (65%) 4 (6.7%) 

 
Religious Affiliation  

    

 

Hindu 59 (31.2%) 116 (61.4%) 14 (7.4%) 

 

 

Christian 40 (22.9%) 119 (68%) 16 (9.1%) 0.271 

 

Muslim 8 (18.2%) 29 (65.9%) 7 (15.9%) 

 
Monthly Family Expenses  

    

 

Less than Rs 10,000 33 (38.4%) 48 (55.8%) 5 (5.8%) 

 

 

Between Rs 10,000 

&Rs. 30,000 68 (23.9%) 191 (67%) 26 (9.1%) 0.034 

 

More than Rs. 30,000 6 (15.4%) 28 (71.8%) 5 (12.8%) 

 
Educational level of Father  

    

 

12
th

 Std and below 48 (31%) 97 (62.6%) 10 (6.5%) 

 

 

Graduation 39 (23.6%) 108 (65.5%) 18 (10.9%) 0.375 

 

Post graduation and 

above 21 (22.8%) 62 (67.4%) 9 (9.8%) 

  

Educational level of Mother  

    

 

12
th

 Std and below 31 (34.4%) 51 (56.7%) 8 (8.9%) 

 

 

Graduation 45 (26%) 116 (67.1%) 12 (6.9%) 0.161 

  

Post graduation and 

above 32 (21.5%) 100 (67.1%) 17 (11.4%)   
*Percentages taken from row totals 
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Age and Monthly Family Expenses were found to be significantly associated with 

BMI of the child (Table.4.10). Children with BMI below normal were found to be 

decreasing as the age increases. Similarly proportion of children with BMI above 

normal was higher among 4 and 5 year old children. As the monthly family expense 

was low, the proportion of children with below normal BMI increased. And as the 

monthly family expense increased, the proportion of children with BMI above normal 

level increased. Below normal level of BMI was found to be decreasing with 

increased levels of education of both father and mother.  

4.5.1 FOOD ENVIRONMENT FACTORS RELATED TO BMI 

For analysis of availability of food at home, the related categories were combined.  

For example, availability of sweet items includes availability of cakes/ pastries, 

chocolates and ice creams and was classified as high availability if all these 3 items 

are available, medium availability if any 2 of these items are available, low 

availability if 1 or less item available. Similarly availability of fast food items 

includes availability of Puffs/burger/pizza, Fried chips and carbonated drinks and 

classified as high availability if all these 3 fast food items are available, medium 

availability if any 2 of these items are available, low availability if 1 or less item 

available. Electronic gaming devices includes availability of play station, gaming 

consoles and mobiles/tabs with installed games and was grouped as high, medium and 

low availability.    
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Table 4.11: BMI Vs Food environment factors 

Variables 

Below 

Normal Normal 

Above 

Normal 

    P 

value 

       

Fruits and Vegetables  

    

 

Low 10 (21.7%) 32 (69.6%) 4 (8.7%) 

 

 

Medium  36 (29.5%) 73 (59.8%) 13 (10.7%) 0.707 

 

High 61(25.3) 160 (66.4%) 20(8.3%) 

 Meat 

    

 

Available 90 (24.9%)  238 (65.7%) 34 (9.4%) 0.218 

 

Not Available 18 (36%) 29 (58%) 3 (6%) 

  

Milk/ Milk products 

    

 

Available 94 (25.7%) 236 (64.5%) 36 (9.8%) 0.213 

 

Not Available 4 (32.6%) 28 (65.1%) 1 (2.3%) 

        

Dried fruits and Nuts 

    

 

Available 43 (19.5%) 155 (70.5%) 22 (10%) 0.004 

 

Not Available 65 (34%) 111 (58.1%) 15 (7.9%) 

        

Biscuits 

     

 

Available 88 (25.5%) 230 (66.7%) 27 (7.8%) 0.096 

 

Not Available 20 (29.9%) 37 (55.2%) 10 (14.9%) 

        

Availability of Sweet Items 

    

 

Low 68 (34%) 123 (61.5%) 9 (4.5%) 

 

 

Medium 28 (19.4%) 102 (70.3%) 15 (10.3%) 0.001 

 

High 12 (18.7%) 40 (62.5%) 12 (18.8%) 

        

Availability 

of Fast food 

     

 

Low 95 (30.6%) 199 (64.2%) 16 (5.2%) 

 

 

Medium 12 (15.4%) 51 (65.4%) 15 (19.2%) 0.001 

 

High 1 (4.2%) 17 (70.8%) 6 (25%) 
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Variables 

Below 

Normal Normal 

Above 

Normal 

    P 

value 

 

Method of storage  

 

Stored out of sight of 

children 24 (30.4%) 52 (65.8%) 3 (3.8%) 

 

 

Stored where child can 

see but cannot reach 36 (32.1%) 72 (64.3%) 4 (3.6%) 0.002 

 

Stored where child can  

reach with assistance 33 (23.6%) 93 (66.4%) 14 (10%) 

 

 

Stored where child can 

reach easily 15 (18.5%) 50 (61.7%) 16 (19.8%) 

  

Follows strict meal timings 

    

 

Infrequently 30 (23.8%) 84 (66.7%) 12 (9.5%) 

 

 

Frequently 78 (27.3%) 183 (64%) 25 (8.7%) 0.757 

 

Watch TV while eating 

    

 

Infrequently 77 (25.2%) 204 (66.7%) 25 (8.1%) 

 

 

Frequently 31 (29.3%) 63 (59.4%) 12 (11.3%) 0.367 

       

Provides favorite food/bakery  

item when child cries 
  

  

 

Infrequently 

104 

(26.4%) 
261 (66.2%) 29 (7.4%) 

P<0.001 

 

Frequently 4 (22.2%) 6 (33.3%) 8 (44.4%) 

   

BMI was found to be significantly associated with  availability of dried fruits, sweet 

Items such as ice creams, cakes, pastries, chocolates and fast food items such as fried 

chips, puffs, burger, pizza or carbonated drinks at home ( Table.4.11). Method of 

storage of snack or bakery items and child's accessibility to it was found to be 

significantly associated with BMI. Proportion of children with above normal BMI was 

high if the snacks are stored in places where child can easily reach. Similarly the 

proportion of children with above normal BMI was high if their favorite food or snack 

items were provided to them when they cry or throw a tantrum. 
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4.5.2 ACTIVITY ENVIRONMENT FACTORS RELATED TO BMI 

Table 4.12 :BMI Vs Activity Environment factors 

Variables 

Below 

Normal 

N (%) 

Normal 

N(%) 

Above 

Normal 

N(%) 

    P 

value 

 

     Yard within house 

    

 

Yes 85 (26.3%) 212 (65.4%) 27 (8.3%) 

 

 

No 23 (26.1%) 55 (62.5%) 10 (11.4%) 0.67 

      Neighborhood Open Spaces 

    

 

Yes 48 (24.6%) 130 (66.7%) 17 (8.7%) 

 

 

No 60 (27.6%) 137 (63.1%) 267 (9.2%) 0.746 

      Play outdoors 

    

 

Never 23 (23.2%) 65 (65.7%) 11 (11.1%) 

 

 

Less than 1 hour 44 (26.3%) 106 (63.5%) 17 (10.2%) 

 

 

1-2 hours 36 (30.8%) 74 (63.2%) 7 (6%) 0.597 

 

More than 2 hours 5 (17.9%) 21 (75%) 2 (7.1%) 

 

  
   

 Electronic Gaming Devices availability 

   

 

Low 98 (28.2%) 226 (64.9%) 24 (6.9%) 

 

 

Medium 8 (14.8%) 35 (64.8%) 11 (20.4%) 0.007 

 

High 2 (20%) 6 (60%) 2 (20%) 

  

Takes to Parks/Public places 

to play 
   

 

 

          Infrequently 87 (25.8%) 206 (64%) 33 (10.2%) 

 

 

          Frequently 25 (27.8%) 61 (67.8%) 4 (4.4%) 0.234 

  
   

 Parents Play with child 
   

 

 

         Infrequently 60 (24.2%) 162 (65.3%) 26 (10.5%) 

 

 

         Frequently 48 (29.3%) 105 (64%) 11 (6.7%) 0.278 

 

Parents Restrict Playing 

Outside 

    

 

         Infrequently 87 (25.6%) 223 (65.6%) 30 (8.8%) 

            Frequently 21 (29.2%) 44 (61.1%) 7 (9.7%) 0.768 

* Infrequently includes never/rarely/ sometimes 

* Frequently includes mostly/ always 
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Availability of electronic gaming devices at home such as play station, gaming 

consoles or mobile tabs with games was found to be significantly associated with 

BMI. Presence of a yard or an open space in the neighborhood for the child to play, 

parents who take children to parks or similar places to play and parents who spend 

time playing along with the children showed a low prevalence of above normal BMI 

compared to their counterparts. (Table.4.12).  

4.6 REGRESSION ANALYSIS 

4.6.1 LINEAR REGRESSION 

Linear regression models of selected variables such as age, monthly family expenses, 

availability of dried fruits and nuts, sweet items, fast food and electronic gaming 

devices, method of storage of snack items and its accessibility to the child and parents 

who provides child with their favorite food item or bakery items when child cries or 

throws a tantrum were done.  

For the regression model, availability of fast food and electronic devices were re-

coded as high (two or more items available) and low (less than one item available) 

and availability of sweet items as available (any one of the item available) and not 

available (none of the items available). 

Unadjusted and adjusted regression coefficients were shown in Table.4.13. The 

factors were adjusted for age and monthly family income in the multiple linear 

regression models. Level of significance was taken as < 0.05 
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Table 4.13: Linear regression of selected variables with BMI 

Variable 

Unadjusted 

Regression 

Coefficient 

 P 

value 

Adjusted 

Regression 

Coefficient 

 P 

value 

 

     Age 

     

 

3 years* 

   

 

4 years 0.942 0.001 

  

 

5 years 1.003 0.001 

  Monthly Family Expenses 

    

 

Less than Rs 10,000*   

  

 

Rs 10,000 - Rs. 30,000 0.556 0.034 

  

 

More than Rs. 30,000 1.025 0.013 

  
Availability of Dried fruits and 

Nuts 

    

 

Not Available* 

   

 

Available 0.592 0.005 -0.115 0.025 

Availability of Sweet items 

    

 

Not Available* 

   

 

Available 0.825 0.011 0.455 0.142 

Availability of Fast food 

    

 

Low* 

   

 

High 1.402 0.001 0.268 0.001 

Availability of Electronic devices  

    

 

Low* 

   

 

High 1.078 0.001 0.159 0.001 

Method of storage of snack items 

    

 

Stored out of sight* 

   

 

Stored where child can see 

but cannot reach -0.086 0.779 -0.015 0.815 

 

Stored where child can reach 

with assistance 0.493 0.094 0.106 0.100 

 

Stored where child can reach 

easily 1.335 0.001 0.208 0.001 

Provides Snacks when child cries 

    

 

Less frequently* 

   

 

Frequently 0.131 0.008 0.142 0.004 

* Reference Category 
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In simple linear regression, age, monthly family expenses availability of dried fruits 

and nuts, availability of sweet items at home, availability of two or more fast food 

items, electronic gaming devices at home, storage of food items where child can reach 

easily and parents who provide snacks or favorite food items when child cries were 

found to be significantly associated with child's BMI. When adjusted for age and 

monthly family expenses, Children from houses where more number of fast food 

items are available tend to have 0.26 units increase in their BMI. Also availability of 

two more number of electronic devices with games at home shows 0.15 units increase 

in BMI. Houses where parents frequently provides snacks or child's favorite food item 

when child cries or throws a tantrum shows a significant increase of 0.14 units in BMI 

of the child. Storing snacks where it is easily accessible to the children shows 0.21 

units increase in BMI.  

Since BMI is a categorical variable with below normal, normal and above normal 

categories, and some factors act as risk factor for below normal level but at the same 

time as a protective factor for above normal  and vice versa, multinomial logistic 

regression model was used to estimate odds ratios for a better interpretation of the 

estimates. 

4.6.2 MULTINOMIAL LOGISTIC REGRESSION 

A multinomial logistic regression was done with BMI categorized as below normal, 

normal and above normal and taking normal as the reference category. The significant 

factors identified in the bivariate analysis were used to generate logistic regression 

models. Also the factors were the adjusted for age and monthly family expenses 

(Table.4.14).  
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Table 4.14: Multinomial logistic regression of selected variables with BMI  

Variables Un Adjusted OR (95% C.I) Adjusted OR* (95%C.I) 

  

Below Normal Above Normal Below Normal Above Normal 

Age 

     

 

3 years 1 1 

  

 

4 years 0.36 (0.21-0.62) 3.38 (0.96-11.91) 

  

 

5 years 0.28 (0.16-0.50) 2.64 (0.73-9.51) 

  
Monthly Family Income 

    

 

 

Less than Rs 10,000 1 1 

  

 

Rs 20,000 - Rs30,000 0.52 (0.31-0.87) 1.31 (0.48-3.58) 

  

 

More than Rs 30,000 0.31 (0.12-0.84) 1.71 (0.46-6.45) 

  
Availability of Dried fruits and Nuts 

   

  

 

Not Available 1 1 1 1 

 
Available 0.47 (0.3-0.75) 1.05 (0.52-2.11) 0.54 (0.33-0.86) 1.07 (0.52-2.21) 

Availability of Sweetitems 

    

 

 

Not Available 1 1 1 1 

 

Available 0.58 (0.31-1.08)) 4.30 (0.57-32.58) 0.55 (0.28-1.07) 4.53 (0.59-34.54) 

Availability of Fast food 

    

 

 

Low 1 1 1 1 

 
High 0.64 (0.40-1.02) 3.22 (1.1-9.4) 0.65 (0.39-1.06) 3.1 (1.05-9.13) 

Availability of Electronic 

Devices 

    

 

 

Low 1 1 1 1 

 
High 0.56 (0.27-1.17) 2.99 (1.41-6.34) 0.63 (0.29-1.33) 2.7 (1.23-5.88) 

Method of storage  

    

 

 

Stored out of sight of 

children 1 1 1 1 

 

Stored where child 

can see but not reach 1.08 (0.59-2.03) 0.96 (0.21-4.49) 1.03 (0.52-1.99) 0.94 (0.20-4.43) 

 

Stored where child 

can reach with 

assistance 0.77 (0.41-1.44) 2.61 (0.72-9.5) 0.74 (0.38-1.42) 2.63 (0.72-9.61) 

 

Stored where child 

can reach easily 0.65 (0.31-1.38) 5.55 (1.52-20.21) 0.85 (0.39-1.87) 4.81 (1.30-17.71) 

Provides snacks when child 

cries 

    

 

 

Less Frequently 1 1 1 1 

 
Frequently 1.62 (0.46-6.05) 12 (3.86-36.99) 1.45 (0.35-6.05) 12.05 (3.84-37.7) 
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As compared to normal children, availability of two or more fast food items  has 3.2 

times increased odds of having BMI above normal .Children in houses which contain 

two or more electronic gaming devices has 2.9 times increased odds of being  at risk 

above normal level of BMI. Similarly, children in houses with  availability of two or 

more fast food items  has 3.2 times increased odds of having BMI above normal 

Children in homes which contain two or more electronic gaming devices has 3.2 times 

increased odds of having BMI above Normal. Children in families which store snacks 

where child can easily reach has 5.5 times increased odds of being above normal 

BMI. Children who get their favorite food when they cry or throw tantrums have 12 

times increased odds of having BMI above Normal.  

When adjusted for age and monthly family expenses, availability of two or more fast 

food items at home (OR=3.1), availability of 2 or more electronic gaming devices at 

home (OR=2.7), storing snack items where the child can reach easily (OR= 4.81) and 

parents who provides snacks or child's favorite food item when the child cries     

(OR= 12.05) were found to be significantly related to above normal level of BMI. The 

odds of below normal level of BMI was significantly low if the children were 4 or 5 

years old, monthly family expenses was above Rs 10,000 and if dried fruits and nuts 

were available at home. Availability of sweet items and fast food items also showed 

low odds of below normal levels of BMI. 
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CHAPTER 5 

DISCUSSION 

5.1. BODY MASS INDEX (BMI) STATUS OF PRESCHOOL CHILDREN 

5.1.1. Prevalence of overweight and obesity 

The combined prevalence of overweight and obesity among preschool children in this 

study was found to be 3.4 percent. This is lower than the global prevalence of early 

childhood overweight and obesity and consistent with the general notion that 

'overweight is less prevalent among preschool children as compared with older 

children (Jansen et al., 2012). Developed countries reports an alarming prevalence of 

11.7 percent of overweight and obesityas compared to developing countries (6.1%)  

(de Onis et al., 2010). In India, only a few studies specifically look into overweight 

and obesity among early childhood years. The NFHS-III survey conducted one decade 

ago reported under five overweight and obesity as 1.6 percent (Poyekar et al., 2016). 

A study done in India based on the NFHS III data in 2010, stated that the overall 

prevalence  of overweight in India as 5.6 percent (Chakraborty, 2010), with highest 

prevalence in South India. A study done in semi urban areas of south India reports 

prevalence of about 5.9 percent (Kumar et al., 2008). While a study done in Punjab 

among children from affluent families reported the combined prevalence to be as high 

as 10.5 percent (Chhatwal et al., 2004). This study estimated a lower prevalence 

compared to the above mentioned studies. It is congruent with a study done in Pune 

city, in  2016, which reported a prevalence of 3.3  percent of overweight and obesity 

among 3-6 year old children  (Poyekar et al., 2016). However, Studies done in high 
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income and affluent families alone consistently showed increased prevalence 

(Bhandari et al., 2002; Chhatwal et al., 2004). Low prevalence could be due to 

inclusion of children from all socioeconomic status or could be attributed to their high 

activity levels at school, which will require a detailed assessment of their school 

activity behaviors.  

5.1.2 Possible risk of Overweight 

WHO Growth standards defines possible risk of being overweight to be proportion of 

children with BMI for Age Z score values between>1 SD and <2 SDs respectively. 

This study reports about 5.6 percent of children to be at risk of overweight. They 

show a BMI above normal though not up to the mark of being overweight or obese. 

This reflects the future burden of obesity among the children. There was no 

comparable studies from India looking at this category, however developed countries 

reported 21.4 percent and developing countries reported 13.6 percent of children 

under possible risk of being overweight (de Onis et al., 2010). Even though the 

prevalence of overweight and obesity is less, a comparatively higher proportion of 

children who are at risk of being overweight and obese observed in this study cannot 

be neglected. 

5.1.3 Wasted and severely wasted 

As compared to children with overweight and obesity, there was more number of 

children who were wasted or severely wasted among this study sample. There were 

about 17.4 percent wasted and 8.2 percent of severe wasted children observed in this 

study. This is comparable to NFHS IV data of wasting and severe wasting in urban 
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areas. This not only shows the existence of double burden of both under nutrition and 

over nutrition in this age, but also highlights that under nutrition is still a problem in 

urban areas of Thrissur. A similar finding is seen in NFHS-III where the prevalence of 

overweight and obesity was 1.6 percent and that of that of underweight was 42 

percent.   

5.2. Back ground Factors related to BMI  

5.2.1 Age 

Age was found to be significantly associated with BMI. Four and five years old 

children had reduced risk of having a BMI below normal level compared to3 years old 

children. Increasing age was thus a protective factor against having BMI below 

normal. Age on the other hand showed a direct relationship with above normal BMI 

level among children. The risk of having BMI above normal level was increasing as 

age increases. This is in consistence with other studies. A survey on wasting and 

stunting in Tamil Nadu reports that wasting reached its peak when children are at two 

years of age and then steadily declined the proportion as the age increases (Steinhoff 

et al., 1986). Another study that investigated the causes of stunting and wasting on a  

nationally representative data of preschool children from India reported that wasting 

significantly reduced as the age increases (Martorell and Young, 2012). 

Though age was not a significant predictor of above normal BMI, it was observed that 

proportion of 4 and 5 year olds with above normal BMI were higher as compared to 3 

year olds. Studies report that among under-five children, younger children are at 

lower risk of overweight and obesity probably due to the decreased growth rate and 
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stabilization of adiposities in the first few years of life. The „catch up growth‟ or 

accelerated weight gain as the age increases could be the reason why there is a 

significant increase the risk of central adiposity in children (Chakraborty, 2010). 

5.2.2 Monthly Family Expenses 

Monthly family expense was a significant predictor of BMI below normal in this 

study. Lower the monthly family expenses, higher was the risk of having BMI below 

normal level among the children. A recent study done in Gujarat among under five 

children also reported that low income was a significant predictor of under nutrition 

among the under five children (Meshram and Rao K, 2016). Several studies reported 

increased prevalence of underweight among low socioeconomic groups. Monthly 

family expense can influence different components of home environment.  High 

income level helps them to afford varieties of food items and various electronic 

gadgets at home, its availability and consumption factors strongly depended on their 

income and expenditure.  Though not statistically significant, above normal level of 

BMI was increasing with increasing monthly expenses. This is in accordance with 

several studies that states  high income as a predictor of overweight and obesity 

(Bharati et al., 2008; Chhatwal et al., 2004; Kalra and Unnikrishnan, 2012).  

5.3. HOME ENVIRONMENT AND BMI 

5.3.1 Food environment at Home 

Availability of fast food items such as fried chips, burgers/pizza, carbonated drinks at 

home were lower as compared to other food items. However availability of twoor 

more of any such items increases the risk of child having BMI above normal. This is 
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consistent with available literatures which state that fast or junk food items increases 

obesity among children.  (Shridhar et al.,2015). These foods does not contain the 

nutrients that your body needs to stay healthy, instead it contain high levels of refined 

sugar, white flour, trans fat and polyunsaturated fat, salt, and numerous food additives 

( Shridhar et al., 2015). Availability of such food items can not only damage health 

but also influence eating behaviors of children in future. Availability of healthy food 

items is necessary to maintain a healthy weight. When adjusted for age and monthly 

family income, availability of dried fruits and nuts at home, was significantly 

associated to decrease wasting among children. Availability and consumption of 

sweet items such as cakes, pastries, ice creams, sweets and chocolates were observed 

to be high in this age group. Though availability of twoor more of sweet items at 

home was significantly associated with the child's BMI in bivariate analysis, on 

adjusting for age and income, it was not found to be significantly related. These could 

be due to confounding effects of monthly family income which strongly influenced 

availability of different food items at home. Generally the availability of green leafy 

vegetables, other vegetables and fruits were found higher in the studied households. 

Milk was also available in majority of houses with children consuming it for more 

than three days a week. Method of storage of snacks showed a significant association 

to BMI of the child. Compared to children's whose parents store snack out of sight of 

children, storing snack where child can easily reach can increase the risk of having 

BMI above normal level. This could be because storing food items within the reach of 

the child makes it easily accessible to them and increasing their food choices and 

eating behavior. Storage of food items within child's limits also makes them cry or 

throw tantrum to attain those food items  (Coates et al., 1978). Experimental studies 
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support the notion that young children‟s preference for a food increases as exposure to 

the food increases (Jansen et al., 2012).   

This study found that in houses where there are parents who becomes lenient when 

the child cries and try to pacify them by giving their favorite food items, children are 

at risk of having BMI above normal level. This study thus reinforces the central task 

parents have in early development of their child. Parents can negatively influence 

their children‟s weight status by being lenient with eating behaviors when the child 

cries or throws tantrums. It is reported that the best predictor of children‟s ability to 

regulate energy intake was parental control in the feeding situation, with mothers who 

were more controlling of their children‟s food intake (Coates et al., 1978).Studies also 

report that parents meal policies positively correlates with healthy food intake in 

children (Jansen et al., 2012). At the same time, a high degree of parental control over 

a child‟s dietary intake can be harmful as it negatively influences the child's health. 

one study  done to assess feeding practices of parents and weight problems in early 

childhood, it was reported that parental monitoring and restriction positively relates 

with BMI, and parents‟ pressure to eat negatively relates to children's BMI (Jansen et 

al., 2012). Thus parental policies play a significant role in the prevention of early 

childhood overweight and obesity. 

5.3.2Activity environment at home 

Among children, physical inactivity is usually quantified as time spent for watching 

television and/or playing video games or usage of similar gaming devices. Large 

periods of inactivity may not only reduce the likelihood of physical activity, but also 

seem to directly influence obesity risk. Most studies specifically evaluated effect of 
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long time television viewing, but others have examined the independent effect of 

video games. The current study explored the inactivity among children through 

availability of TV and electronic gaming devices at their home and the hours spend 

using it. Children who had two or more gaming devices at home were found to have 

increased risk of having BMI above normal level. The results from  longitudinal 

studies support associations between time spent playing video games and increased 

risk for overweight  (Ritchie et al., 2005). In few studies television viewing and 

video-game use have also been combined using a combined index of total screen time. 

Few studies have put these factors into a separate domain called media environment 

(Schrempft et al., 2015). A study which looked into screen time, physical activity and 

weight status reported a reduced physical activity and increased BMI with increased 

screen time(Hands et al., 2011). 

Though not significantly associated with BMI, proportion of children with BMI above 

normal were lower in houses with a yard which is accessible for the child to play and 

open spaces at the near neighborhood which is safe enough for the child to play. 

Availability of TV or other gaming devices could be one reason for the decreased 

outdoor activity. Proportion of children with BMI above normal were lower with 

parents who frequently took their children to parks or public places where child can 

be physically active and parents who spend time to play along with their child. Even 

though this finding was not statistically significant, it reinforces the effects of parental 

influence on child's activity behavior.  
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STRENGTHS AND LIMITATIONS OF THE STUDY 

Strengths 

The study specifically looks into home environment factors in early childhood 

overweight and obesity 

Physical measurements were taken by the principal investigator herself thereby 

avoiding inter-observer bias 

Limitations: 

Causal relationship or temporality cannot be established since it is a cross sectional 

survey.   

Since it is a preschool based study, the results may not be representative of all 3-5 

year old children in the area, as there could be children who did not attend preschools. 

There could have been over reporting or under reporting of availability of various 

food or other items at home, since it was a self reported questionnaire filled by the 

parents themselves. 

Monthly family expenses influenced factors of home environment, thus reducing the 

power to establish significant relationship between various components of home 

environment and BMI. 
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CONCLUSION AND RECOMMENDATIONS 

The study aimed at assessing how home environment influenced overweight and 

obesity among preschool children aged 3-5 years. Though overweight and obesity 

were observed to be lower among this age group, a higher proportion of children who 

are at risk of being overweight and obese observed in this study cannot be ignored. 

This study confirms the notion of coexistence of dual burden of under and over 

nutrition among this age group. Availability of two or more electronic gaming devices 

such as play stations, gaming consoles or mobiles/tabs with installed games and 

availability of two or more fast food items such as fried chips, burgers, pizza, 

carbonated drinks at home, snacks stored at home where it is easily accessible to 

children, and parents policy of providing child with their favorite food/ bakery item 

when the child cries was found to be significantly associated with children having a 

BMI above normal level. Hence, along with individual level factors, Home 

environment of the child also contributes to above normal BMI levels among 

preschool children in urban areas of Thrissur District. 

As this study highlights various home environmental factors which can contribute to 

above normal level of BMI among preschool children, parents who can modify these 

factors is to be made the first line of prevention. Although they cannot control all 

aspects of child‟s activities, parents is to be motivated to control the type and 

availability of various food items at home, children's eating practices at home, the 

frequency of television/video game usage, physical activity opportunities available to 

children, and maintain strict norms on eating practices and physical activity of 

children to protect our future generations from obesity generated morbidities. 
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INFORMED CONSENT FORM 
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INFORMATION SHEET 

 

TITLE OF THE STUDY:  

Home environment and early childhood overweight and obesity – A study among 3-5 
year old children residing in urban areas of Thrissur District, Kerala 

Dear Parent/Guardian,  

I am Heavenna Babu, currently doing my Master of Public Health at Achutha Menon 

Centre for Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences 

and Technology, Trivandrum, Kerala. As a part of my Master’s thesis, I am conducting 

a study titled ‘Home environment and early childhood overweight and obesity’. The 

objectives of my study are to find out the proportion of children aged 3-5 years who 

are overweight, obese or at risk of being overweight and to assess the factors of 

home environment that influence overweight or obesity in children. I request you to 

spare some time to read the following information regarding the study. 

Overweight and obesity in early childhood 

There is an increasing concern of overweight and obesity among children in their 

early childhood. Overweight and obesity in children may persist to adolescence and 

later on into adulthood. Home environment, being one of the principal environments 

of a child is thought to play a crucial role in influencing overweight and obesity in 

children. Hence this survey is conducted to study how home environment influences 

overweight and obesity in children. 

How is the study done? 

 I would like to assess your child’s height and weight using standardized and 

calibrated instruments. I would also like one of the parents or the local guardian who 

plays an active role in the child’s care to answer a few questions on home 

environment of the child. The questionnaire takes about 20- 30 minutes to 

complete. The information provided will be helpful to draw conclusions on the 

objectives of this study. 
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What are the benefits of participating in the study? 

Even though there are no direct benefits for you from this study, the information 

obtained will be valuable to learn various factors influencing obesity among children 

in their early childhood. In future it may contribute towards various interventions 

aimed at obesity prevention. 

What are the harms of participating in the study? 

There is no major harm during measurement of height and weight of the children. 

However there is possibility of minor discomfort to child during the measurement. 

Such discomforts will be immediately taken care and addressed. 

Will your personal details be kept confidential? 

The information given by you will be kept strictly confidential and will be used only 

for research purposes. Personal information will not be disclosed to anyone else. 

Participation in the study is purely voluntary and you can withdraw from the study at 

any point of time.  

 I would really appreciate it if you could consent for your child‘s participation in the 

study. If you are willing to take part kindly express your willingness for the same, by 

signing the consent form given below 

For any clarification regarding the study, you can contact me and for any queries on 

the authentication of this study you can contact the Member Secretary, Institutional 

Ethics Committee (IEC) of Sree Chitra Tirunal Institute Medical Science and 

Technology 

 1. Ms. Heavenna Babu      2.Dr. Mala Ramanathan 

MPH Scholar                                                                                        Member Secretary   

SCTIMST, Trivandrum                                                                        SCTIMST, Trivandrum        

Phone:  9497394088                                                                          0471 2524234 

E-mail id: hennacmc@gmail.com                                                    mala@sctimst.ac.in 
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CONSENT FORM 

 

I __________________________________________________father/mother/local 

guardian of 

_________________________________ declare that I have read the above 

information provided to me regarding the study 

Please tick your response  

1. Yes, I am willing to let my son/daughter participate in this study  

2. No, I am not willing to let my son/daughter participate in this study 

Do you wish to know your child’s BMI 

1. Yes 

2. No  

Signature of parent/guardian ___________________________  

Date _________  

Relationship with the child _______________________  

 

 

 

 

 

 

 

 

 

 



71 
 

 

 

 

 

 

 

ANNEXURE 2 

TOOLS USED IN THE STUDY 

1. Home environment Questionnaire 
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CODE NUMBER:_ _ _ _ 

   (To be filled by the investigator)  

HOME ENVIRONMENT AND EARLY CHILDHOOD OVERWEIGHT AND 
OBESITY 

QUESTIONNAIRE 

 

 (Please provide information with respect to the child selected for the 
study. Tick the appropriate responses from the options) 

1.1 How are you related to the child?   1. Mother 

         2.  Father   

     3.  Others specify _____________ 

1.2 Age of the child (in completed years)     _______   

1.3 Sex of the child:  1 Male   

2.  Female 

1.4 What is the birth order of the child selected for the study?  __________ 

1.5 How many children (Including the child selected for the study) do you have? 

1. Single child   

2.  Two children  

3.  Three children  

4.  > 3 children 

1.6 What is your religious affiliation? 

1. Hindu   

2. Christian   

3. Muslim   

4. Others specify_______ 
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1.7 How much is your monthly family expenses? 

 1. Less than 10000   

2.  10,000 - 20,000   

3.  20,000 - 30,000  

4.  Above 30,000  

1.8 What is the highest level of education attained by the father? 

1. No formal schooling   

2. 10th Standard or below  

3. 12th Standard  

4. Graduation/Diploma   

5. Post graduation   

6.  Others specify___  

1.9 What is the highest level of education attained by the mother? 

1. No formal schooling   

2. 10th Standard or below   

3.  12th Standard  

4.  Graduation/Diploma   

5.  Post graduation   

6. Others    specify___ 

1.10 What is the current occupation of father? 

 1. Unemployed   

2.  Manual laborer   

3.  Self employed    

4.  Salaried (Government/Non government)   

5.  Others    specify ________ 
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1.11   What is the current occupation of mother?  

1.  Home maker   

2.  Manual laborer   

3.  Self employed    

4.  Salaried (Government/Non government)    

5.  Others    specify_________ 

2.1. AVAILABILITY AND ACCESSIBLITY OF FOOD AT HOME 

2.1.1 Please tick the appropriate options. 

SLNO Food Item 

Was any of the 
following food 

items cooked in 
your house in last 

1 week  

How often did  your child 
consume the following food 

items in last 1 week 

(Answer only those items 
marked ‘yes’ in the previous 
column) 

Yes No 1 day 
2 
days 

 3 days 
>3 
Days 

1 

Any kinds of green leafy 
vegetables (like cabbage, 
lettuce, spinach, drumstick 
leaves etc…)             

2 

Any kinds of tubers or roots 
(like potatoes, beetroot, 
carrot etc…)             

3 

Any kinds of fruits (like 
apple, orange, mango, grapes 
etc….)             

4 Dried fruits/ Nuts             

5 Fish             

6 
Red Meat (lamb/beef/pork 
etc….)               

7 Chicken 

      8 Milk 
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SLNO Food Item 

Was any of the 
following food 

items cooked in 
your house in last 

1 week  

How often did  your child 
consume the following food 

items in last 1 week 

(Answer only those items 
marked ‘yes’ in the previous 
column) 

Yes No 1 day 
2 
days 

 3 days 
>3 
Days 

9 

 Milk products (includes 
butter, ghee, cheese, 
milkmaid etc…)             

10 Bakery Products ( homemade or purchased) 

  

a) Fried chips ( like potato 
chips, kerala chips, lays, 
kurkure, etc)             

  b) Ice cream              

  c) Biscuits              

  d) Puffs/ Burgers/ Pizza             

  e) Cakes/ Pastries/ Jam             

  f) Sweets/ Chocolates             

  
g) Carbonated drinks/ 
Packed juices             

  h) Others  specify:             

 

2.1.2 How do you usually store snacks or bakery food items in your house? 

 1.  Stored out of sight of children 

 2.  Stored where child can see but cannot reach 

 3.  Stored where child can see and can reach with assistance 

 4.  Stored where child can see and can reach easily 
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2.2. AVAILABLITY AND ACCESSIBLITY OF SPACE FOR ACTIVITY  AT HOME 

2.2.1 What kind of a house do you live in? 

1. Single storey house   

2. Double storey house  

3. Flat / Apartment   

4. Others specify ________ 

2.2.2 How often does your child play inside the house? 

1. Never  

2. Rarely   

3.  Sometimes   

4.  Mostly  

5.  Always  

2.2.3 Is there a yard/ open space within the limits of your house? 

 1. Yes   

2.  No  

If yes go to 2.2.4 or else go to 2.2.6 

2.2.4 Is the yard/open space suitable for your child to play? 

1.  Yes   

2.  No  

2.2.5 How often does your child play in the yard/open space in a week? 

1.  Never  

2. Rarely   

3.  Some days   

4.  Most of the days  

2.2.6 Are there any open places in your near neighbourhood (same street, same 
colony etc) suitable for playing or physical activity? 

1.  Yes   

2.  No 
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2.2.7 Do you think the near neighbourhood space is safe enough for your child to 
play? 

1. Yes   

2. No 

2.2.8 How many hours do you let your child play outdoors in a day? 

1. Never  

2. Less than 1 hour   

3. 1 hour-2 hours  

4. More than 2 hour  

2.2.9 Please tick the appropriate options in the given table. 

SLNO Equipments 

Are any of these 
items available 
in your house   

How many hours does 
your child use these 

items in a day 

(Answer only those items 
marked ‘yes’ in previous 

column) 

Yes No <1 h 1-2 h >2 h 

1 TV           

2 Computers/ Laptops           

3 Play station/ Nintendo/ X-box           

4 
Mobile phones/Tabs with games/ 
ipad           

5 Gaming consoles           

6 Others  specify----------           
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3.1 RULES AND POLICIES  REGARDING FOOD AT HOME 

Sl.no Please answer the following questions Never Rarely Sometimes Mostly Always 

3.1.1 

Do you follow strict meal timings at 
home?  1  2  3  4  5 

3.1.2 

How often do you make your child 
completely eat the meal served?  1  2  3  4  5 

3.1.3 

How often do you allow your child to 
eat while watching TV?  1  2  3  4  5 

3.1.4 

How often do you offer your child’s 
favourite food items as a reward for 
his/her good behaviour?  1  2  3  4  5 

3.1.5 

How often do you allow your child to 
snack by him/herself without 
permission?  1  2  3  4  5 

3.1.6 

How often do you give your child’s 
favorite snack or bakery items on 
his/her request?  1  2  3  4  5 

3.1.7 

How often do you give your child 
his/her favourite snack/ bakery items 
if your child doesn’t like the meal 
prepared at home?  1  2  3  4  5 

3.1.8 

How often were you forced to give 
his/her favourite snack/ bakery items 
when your child cries/ throws a 
tantrum?  1  2  3  4  5 

3.1.9 

How often do you take your child 
along while purchasing groceries 
(includes vegetables, bakery items 
and fruits mentioned in the table) for 
home? 1 2 3 4 5 

3.1.10 

How often do you talk about health 
benefits of eating healthy to your 
child?  1  2  3  4  5 
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3.2 RULES OR POLICIES REGARDING ACTIVITY AT HOME 

Sl.no 
Please answer the following 
questions Never Rarely Sometimes Mostly Always 

3.2.1 

Do you keep strict play timings for 
your child?  1  2  3  4  5 

3.2.2 

How often do you restrict TV 

viewing of your child? 1 2 3 4 5 

3.2.3 

How often do you verbally 

encourage your child to be 

physically active/ play?  1  2  3  4  5 

3.2.4 

How often do you spend time 
playing along with your child?  1  2  3  4  5 

3.2.5 

How often do you take your child to 
places    (like parks, play grounds… 
etc) where he/she can be physically 
active/ play?  1  2  3  4  5 

3.2.6 

How often do you restrict your 
child from playing outdoors?  1  2  3  4  5 

3.2.7 

How often do you allow your child 
to use electronic devices with 
games without permission?  1  2  3  4  5 

 

SECTION 4. ANTHROPOMETRIC MEASURES OF THE CHILD 

(To be filled by the investigator) 

Code number 

Height  

( Meters) 

Weight 

(Kg) 
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TOOLS USED IN THE STUDY 

2. WHO 'BMI for age' simplified field tables  

( Boys and Girls) 
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