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INTRODUCTION

“Doctor of the future will no longer treat the human frame with drugs, but rather
will cure and prevent disease with nutrition and exercise”

Thomas Alva Edison (1903)
Overweight and Obesity are among the most prevalent nutritional problems in developed

and developing countries. Obesity is essentially a disorder of energy balance characterized by an
excess of body fat. It is chronic and often associated with a wide range of metabolic
abnormalities and degenerative diseases, some of which could be life- threatening. About 1.2
billion people in the world are overweight and at least
300 million of them are obese (Ozcirpici et al., 2009). The problem is confined to not only adults
but also the prevalence of overweight / obesity among children and adolescents have been
documented over the last few decades and 30 per cent of obesity begins in childhood.

Consequences of childhood obesity include immediate adverse effects on quality of life
like low interactions in school, decreased play activities and poor social interaction. Obese
children face personality problems like low self-esteem, low self-confidence, lack of initiative,
poor concentration, lack of leadership, low threshold of frustration, tolerance, introverted,
dependency and heightened emotionality.

The major causes of the epidemic in India include changes in lifestyle due to
urbanization. The components of urbanization are unhealthy eating pattern, sedentary behavior
and decreased physical activity (Styne, 2001). Traditional micronutrient rich foods are being
replaced by energy dense, highly processed, poor nutrient foods with increased portion sizes.
Actually all celebrations and festivals in India seem to be centered on rich foods. Eminently high
calorie snacks, junk food revolution, carbonated drink colonization and food as rewards to
children are the unhealthy eating patterns cultivated by urban population, which becomes the
major contributors to weight gain in children.

Sedentary pursuits include television watching, internet gazing, video games and
telephonic conversations, which are now important activities in children causing childhood
obesity (Lobstein, 2004). Another important etiology of obesity is decreased physical activities
in children, which may be due to unsafe roads where children are strictly discouraged from
walking or cycling to school and playing outdoor games. In addition, children are forced to use
their playtime for additional studies due to the intense competition for admissions to schools
with flourishing tuition classes. As against food as rewards, ironically exercise is meted out as
punishments. All these factors leads to weight gain in children.
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The growing worldwide prevalence of childhood obesity coupled with its
far-reaching adverse effects has placed it in the public health spotlight. Prevention
is the only viable long-term strategy to tackle the problem at its origin. A framework for
structuring and assessing interventions to prevent childhood obesity
has been published by the IOTF and the Institute of Medicine (Saltzman, 2006). Proposed
lifestyle interventions target individuals, schools, parents, the food and advertising industry,
community organizations, local, state and federal government agencies (Swinburn et al., 2005).

Interventions to modify dietary patterns in children such as increased consumption of
fruits, vegetables and whole grains and decreased intake of sweets, snacks, high-fat foods and
carbonated beverages should be targeted at schools, instituting policies regarding foods sold in
schools, promoting nutrition education for children, parents and teachers and regulating food
advertisements directed at children (Koplan et  al., 2005).

Intervention strategies to increase physical activity, which is an important preventive
measure in childhood obesity, should include limits on screen time, provision of more frequent
and intense physical activity in schools and providing a safe environment for physical activity
both in home and school. A comprehensive school-based physical activity intervention can
increase regular vigorous exercise among children (Veugelers and Fitzgerald, 2005).

Health and nutritional education alone would be enough to bring about any desirable
lasting improvement in the well-being of individuals (Vidhya, 2003). Communication for
behavioral change is a self-explanatory strategy including education, instruction, entertainment
and perseverance. Health and nutrition educators have proved that enhanced communication
efforts can greatly improve the health of the total population.

School based interventions provide a great opportunity to enhance the health and well-
being of our future citizens. Schools are important setting for health and nutrition education
since children would be very receptive in learning new concepts. Children are open-minded than
adults, more used to accept new knowledge and capable of adopting new habits. Thus, children
are captive audience and potential media for disseminating health and nutritional messages to
their families and also to the community thereby combating the emerging major health problem
of childhood obesity.

Based on the above imminent need to prevent Overweight and Obesity among children,
the present study was undertaken with the objective of to study the impact of health and nutrition
education imparted to the children, their parents and teachers.

METHODOLOGY

SELECTION OF CHILDREN FOR THE STUDY
Adolescence is the transitional phase of life from childhood to

adulthood. Adolescents constitute one-fifth of the total world population and about
84 per cent of this population lives in developing countries like India. According to census 2001, in
India, child population in the age group of 10 to 15 years was about 9.6 per cent (Rao et al., 2007).
Children in the age group of 12 to 15 years were considered for the present study to impart healthy
improved lifestyle practices to prevent obesity and nutrition related chronic diseases. Children in this
age group will have better understanding and attentiveness. Inculcating new lifestyle practices to this
age group will be of immense value.

In the selected school, totally 618 children were in the age group of 12-15 years studying 7th

and 8th standard. Since the present study was conducted for a period of one year with two academic
terms, children from 7th and 8th were promoted to 8th and 9th standards respectively. However, there
was no change in the total number of children as there was neither new admission nor withdrawal
from school.

Lifestyle practices, health and nutrition assessments and education/intervention programs to
change lifestyle practices were studied with total number of the selected 618 children (8th and 9th

standards). Thus, the fitness intervention was given only to the 8th standard students of 228 (Group-
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I), because 9th standard students were not allowed by school authorities to disturb their academic
hours and they were considered as Group-II (n= 390).

DESIGNMENT OF TOOLS AND ITS APPLICATION IN THE STUDY
Formulation of questionnaire and data collection for health screening in children

By perusing related literature and viewing the objectives of the study a detailed interview
schedule was formulated to collect the background information of children such as socio economic
status, family history of medical complications related to obesity, dietary habit, snacking pattern and
physical activity behavior. For the effective collection of data and to avoid ambiguity, a pilot study
was conducted with
30 children in the same age group children studying in the selected school Mahatma Montessori
CBSE School. This pretest was done to assess the applicability and understandability of the content
of the interview schedule from the respondents. Care was taken to develop good rapport with the
school authorities, especially with the selected children before conducting the study. This enabled the
researcher to get good response and better co-ordination from the teachers and children.

Data was collected from the total 618 selected children class wise through direct interview
method. Children were helped with clear explanation of each question in the questionnaire to obtain
an ideal health screening. This questionnaire was used throughout the study to screen the changes of
lifestyle practices with short term (beginning of the study) and long term effects (after six months
with one year follow-up) in the selected total children.
Knowledge test questionnaire

Knowledge questionnaire comprised of 15 questions to test the knowledge on health and
nutrition among children, their parents and teachers (Appendix II) and the knowledge gain was
assessed by conducting a pre and post-test. Knowledge test was done before giving education
program and knowledge gain was tested immediately after exposure to the education program in
children, parents and teachers. Knowledge retained was assessed in children after 15 days, six
months and after one year.
Health and nutrition education for children, their parents and teachers

Health and nutrition education was given as a power point presentation through LCD (Liquid
Crystal Display) projector to children, parents and teachers both in English and Tamil. As the
researcher is a student of Food Science and Nutrition, no other dietitian was required to deliver
lecture on food and nutrition to the target group. A sports physiotherapist gave lecture on importance
of physical activity for children to the target group. The education program focused on various health
messages like role of food in the body, major nutrients in diet, nutrition chart, child’s food pyramid,
child’s activity pyramid and health tips especially for obese children. All the messages in the lecture
were hidden messages towards preventing childhood obesity.

The education program was given for eight groups of children in two consecutive days. The
respective class teachers of the children were also invited for the lecture sessions. Parents were given
education program in six sessions. The lecture time was 30 minutes for each of the target group.
Besides this education program children were given health and nutrition messages by the researcher
during the fitness intervention program for the Group-I children who were the 8th standard students.
Booklet for parents

A booklet on “Child’s health in your hands” was prepared with health and nutrition messages
for the parents. The booklet specially focuses healthy eating habits and physical activities to prevent
obesity in children (Appendix IV). Booklets were distributed to the parents of all the selected
children.
Games as an educational tool for children

Leading educators, psychologists and sociologists acknowledge that educational games teach
children about certain subject, expand concepts, reinforce development or assist them in learning a
skill as they play. Studies have shown that learning through entertainment and play tends to be more
effective than any other teaching methods. Teaching children through play has significant effect on
children because this method has no rigorous restrictions and supervision. Children are free to learn
and adopt the concepts being taught through play (Halasz, 2004). Thus, the researcher designed
games for children to instill into their minds about the concepts of health and nutrition.
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Mind game
A mind game entitled “Scramble for good health” is a set of ten health facts prepared for

children. It is a kind of game in which each health fact consisted of words with jumbled alphabets.
These jumbled words should be discovered within one minute to find each of the health fact. This
mind game was used to test the knowledge of children on health and nutrition before and after the
education program along with the knowledge test questionnaire.

Snakes and ladders game
Snakes and ladders game is a popular board game that has enthralled generations of both the

children. This game is played on a grid board consisting of hundred squares in a ten by ten grid. It
usually involves two or more players and they take turns to move by rolling a dice. On the way to the
finishing line, the players meet some hurdles in the form of snakes and opportunities in the form of
ladders. Whenever the player encounters a snake’s head, the player will have to go back to the
square, which is at the snake’s tail. On the other hand, whenever the player encounters a ladder, the
player can go up the ladder to reach the square towards the finishing point. The player who reaches
the finishing point (100th square) first wins the game.

However, in this study learning the health concepts on the board game was emphasized. The
specially designed snakes and ladders game was previewed by the Dean, Professors and students of
Home Science College and Research Institute to gather opinions and suggestions for betterment
before magnifying.

Snakes and ladders game board entitled “Tips for healthy life” was specially designed as an
outdoor game for children. The game board was structured using Photoshop and CorelDraw X3
software. It was magnified into ten by ten feet high resolution on a premier quality flex sheet. This
board comprised hundred squares and each square was one by one feet which was spacious enough
for a child to stand during the play. A pair of big dice was prepared to meet the large size of the
game board. In this specially designed game, ladders represented positive health concepts and snakes
depicted negative health concepts. The game board is given in Appendix VI.

This game board comprises ten positive health concept as ladders and eight negative health
concept as snakes. The health concepts were centered towards preventive measures on childhood
obesity as given in Table.

The degree of importance in health concepts for childhood obesity increases with the
increase in size of the respective snakes and ladders. The school authorities viewed and appreciated
the concept of the magnified board game before introducing to the children for play. Six groups of
children each comprising about hundred children played this snakes and ladders outdoor game. Each
of this group was divided into three sections A, B and C. All the children from each of the section
were given equal chances of rolling the dice. When children were moving on the squares each
concept was explained by the researcher. Rather playing game it was like a group discussion with
entertainment and education.

As the principle of the game lies on chance and luck of rolling dice, qualitative assessment
was preferred to quantitative assessment by the statisticians. Extension studies educate community
by Participatory Appraisal / Assessment (PA). Participatory Assessment is a broad empowerment
approach that seeks to build community with knowledge. This technique encourages grassroots’
action with active participation of the community members in learning and adopting new concepts
(Bartly, 2007).

Thus for a virgin quality Participatory Assessment, the game board played by the children in
this study was video recorded and documented.
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Table. Health concepts in the designed snakes and ladders game board

Ladders representing positive concepts Snakes representing negative concepts

Bottom of the ladder Top of the ladder Snake’s head Snake’s tail

1.
Balanced diet and
optimum physical
activity

Healthy life 1. Sedentary life Unfit body

2.
Fruits and
vegetables

Antioxidant foods 2. Skipping break fast
Decreases
concentration

3.
Dining with family
members

Best way of dining 3.
Eating out in hotels
often

Unhealthy

4.
Checking weight
periodically

Helps to maintain
optimum weight

4.
Eating while
watching television

Overeating

5.
Foods made in
home

Healthy foods 5. Less water intake
Poor absorption of
nutrients

6.
Essential food and
nutrients in right
amount

Balanced diet 6.
Junk foods like
pizza, burger

Not nutritious

7. Fiber rich foods
Lowers blood
cholesterol

7.
Carbonated
beverages

Empty calories

8.
Food intake equals
energy expenditure

Optimum body
weight

8.
Non-vegetarian
foods

Excess body fat

9.
Vitamin C rich
foods

Boosts immunity

10.
Regular exercise
(30 min/day)

Ideal body weight

“NO BAG day” as a way to educate children
A “NO BAG day” was announced periodically by the selected school for children as one of

their extracurricular activities. One such occasion was utilized, with the permission of the school
authorities. Children were called for participating in recipe displays, painting displays and displaying
exhibits on health and nutrition. Two themes were emphasized namely ‘healthy eating’ and
‘improved physical activity’. All the children participated in “NO bag day” exhibition to show their
talents and interest.
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Children of 8th standard were asked to bring high fiber low fat dishes (prepared in home with
the help of parents). Children of 9th standard were asked to bring steamed dishes for cookery display.
Children displayed their dishes and explained its significance to other children and teachers. Painting
displays and model exhibits were given optional themes related to ‘health and nutrition’.

RESULTS AND DISCUSSION
BACKGROUND INFORMATION OF THE SELECTED CHILDREN
Socioeconomic profile of the children

The personal profiles of the selected 618 children were collected using structured socio-
economic schedule. Table gives the distribution of children based on their age, gender, type of
family, number of children in the family and socioeconomic status.
Age, gender, type of family, number of children and economic status of the selected
children

S. No. Particulars Group-I (n=228) Group-II (n=390)

No. % No. %

1. Age group

a. 12 to 13 years 10 4.3 - -

b. >13 to 14 years 183 80.3 - -

c. >14 to 15 years 35 15.4 337 86.4

d. >15 to 16 years - - 53 13.6

2. Gender

a. Boys 142 62.3 243 62.3

b. Girls 86 37.7 147 37.7

3. Type of family

a. Nuclear 216 94.7 352 90.3

b. Joint 12 5.3 37 9.7

4. No. of children in the family

a. One 159 69.7 269 69

b. Two 69 30.3 121 31

5. Economic status (Rao, 2011)

a. Poverty(< 6000) - - - -
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b. Poor (< 10000) - - - -

c. Lower middle (>10000) 18 7.9 26 6.7

d. Middle (>14000) 67 29.4 122 31.3

e. Upper middle (>20000) 106 46.5 187 47.9

f. Elite (>30000) 37 16.2 55 14.1

From the data, it was observed that in Group-I, 4.3 per cent of the children were in the
age group of 12 to 13 years, 80.3 per cent of the children were 13 to 14 years and 15.4 per cent
of the children were in the age group of 14 to 15 years of age. Likewise, in Group-II, 86.4 per
cent were in the age group of 14 to15 years and 13.6 per cent were in the age group of 15 to 16
years.

Genderwise classification showed that in Group-II, 62.3per cent were boys and 37.7 per
cent were girls as in Group-I. The data on classifying children based on the type of family
projected that majority of 94.7 per cent from Group-I and 90.3 per cent in Group-II children
belonged to nuclear family. Only 5.3 per cent of the Group-I and
9.7 per cent of the Group-II children belonged to joint family category. It was observed that most
of the children were from nuclear families. Therefore, it was quite natural that parents gave more
attention to the children, which may be one of the contributing factors for overweight and
obesity among the selected children.

It was found that majority of the children from both Group-I (69.7%) and Group-II
(69%) were only child in their family. It was found that 30.3 and 31per cent of the Group-I and
Group-II children had one sibling respectively. One of the reasons for increased prevalence of
overweight/obesity among children is the single child family norm. These children were given
food as rewards often as a show of appreciation. These children were refrained from play
activities by parents due to concern for their safety. Parent’s anxiety towards their single child
made the child lead a sedentary life and unintentionally directed to poor eating habits. These
factors might lead a child to gain weight, which was not realized by their parents. Infact from
tradition until today fat child is considered as healthy child by many of parents.

The economic status of the children was based on the income status as given by Rao
(2011). Among Group-I children, 7.9 per cent belonged to lower middle class (>Rs.10000), 29.4
per cent belonged to middle class family (>Rs.14000), 46.5 per cent belonged to upper-middle
class (>Rs.20000) status and 16.2 per cent were in the elite category (>Rs.30000). Also, in the
Group-II, 6.7 per cent belonged to lower – middle class, 31.3 per cent belonged to middle-class,
majority of 47.9 per cent belonged to upper-middle class and 14.1 per cent were elite group.
Similarly Singh et al. (2001) indicated that there was an increase in prevalence of childhood
obesity in higher income group.
Background information of the parents

Majority of the parents of both Group-I and Group-II were graduates as shown in Table.
Table. Background information of the parents

S.
No. Particulars

Father Mother
Group-I Group-II Group-I Group-II
No. % No. % No. % No. %

1. Educational status
a. No formal

education
3 1.3 3 0.8 1 0.4 7 1.8

b. School 5 2.2 14 3.6 8 3.5 20 2.6
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c. Graduate 196 86 287 73.8 196 86 297 76.1
d. Post graduate 24 10.5 86 21.9 26 10.1 76 19.5
2. BMI status
a. Under weight 12 5.3 27 6.9 12 5.3 18 4.6
b. Normal 67 29.4 129 33.1 55 24.1 107 27.4
c. Over weight 116 50.9 177 45.4 119 52.2 191 49
d. Obese 33 14.5 57 14.6 42 18.4 74 19

3. Medical complication
a. Diabetes 64 28.1 121 31 28 12.3 51 13.1
b. CVD 27 11.8 39 10 28 12.3 48 12.3
c. Respiratory

problems
67 29.4 77 19.7 41 18 105 26.9

From the data it was clear that 10.5 per cent of the fathers from Group-I
and 21.9 per cent of the fathers from Group-II were post-graduates. Also 10.1 and
19.5 per cent of the mothers from Group-I and Group-II were post graduates respectively. It was
observed that majority of the fathers from both Group-I (86%) and Group-II (73.8%) were
graduates. Likewise, majority of mothers from both Group-I (86%) and Group-II (76.1%) groups
were graduates. It was found that major proportion of both mothers and fathers of the selected
children were educated upto college level, hence a better job and thus higher income.

The BMI status of the parents was self-reported and they were classified based on the
revised WHO classification (2008). The data revealed that only 5.3 per cent of the fathers and
6.9 per cent of the fathers in Group-I and Group-II were underweight respectively. Similarly 5.3
per cent and 4.6 per cent of the mothers in Group-I and Group-II were underweight respectively.

It was found that majority of the fathers from Group-I (50.9%) and Group-II (45.4%)
were in the overweight category. Similarly, it was found that majority of the mothers from
Group-I (52.2%) and Group-II (49%) were classified as overweight. Likewise, there were 14.5
per cent obese fathers in the Group-I and 14.6 per cent obese fathers in the Group-II. In addition,
there were 18.4 and 19 per cent obese mothers in the Group-I and Group-II respectively.
Vijayalakshmi and Anitha (2003) also found that 14 per cent of subjects in their study had a
history of maternal obesity, 12 per cent of them had paternal obesity and 11 per cent had the
family history of both paternal and maternal obesity.

Parents of the selected children informed about their medical complications. The data
showed that 28.1 per cent of the fathers and 12.3 per cent of the mothers in the Group-I had
diabetes. It was found that 31 per cent of the fathers and 13.1 per cent mothers of the Group-II
had diabetes.  It can be inferred that 11.8 per cent fathers and 12.3 per cent mothers of the
Group-I had cardiovascular problems. Also 10 per cent of the fathers and 12.3 per cent of the
mothers in the Group-II had cardiovascular problems. The data showed that 29.4 and 19.7 per
cent of the fathers from Group-I and Group-II had respiratory problems respectively. Similarly,
18 per cent of the mothers in Group-I and 26.9 per cent of the mothers in Group-II had
respiratory problems.

The results revealed that most of the parents had medical complications like diabetes,
cardiovascular and respiratory problems that may be due to the higher prevalence of overweight
and obesity among them. It was understood that when there was increased medical
complications among parents, their children were ultimately prone to develop medical
complications due to heredity.
KNOWLEDGE LEVEL SCORES BEFORE AND AFTER INTERVENTIONS
Knowledge test score of the children

Knowledge test was conducted in the selected children before health and nutrition
education programme and immediately after the programme. Knowledge retention after six
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months and after one year was recorded in both the Group-I and Group-II children. The results
are tabulated in Table.
Table . Knowledge level scores before and after interventions among children

S.No. Particulars
Knowledge test score of children (Out of 30)
Group-I (n=228) Group-II (n=390)
Mean S.D Mean S.D

a. Before education 11.9 2.5 11.8 2.4
b. After education 28.0 1.3 28.0 1.3
c. After 6 months 22.9 1.7 22.9 1.7
d. After one year 27.8 1.5 22.9 1.7
Increase in knowledge test score after education
a. Immediate increase 16.1 2.8 16.1 2.7
b. After 6 months 10.97 3.0 10.8 3.0
c. After one year 15.9 2.9 10.8 3.0
‘P’value between initial and final 0.0001 ** 0.0001 **
** - Highly Significant, * - Significant, NS- Not Significant

It was observed that the mean score was 11.9 in Group-I and 11.8 in Group-II out of a
maximum score of 30 before the education programme. The mean knowledge scores increased
similarly in both the groups to 28. Likewise, the mean knowledge retention score after six
months were 22.9 in both the groups.

It was observed that the mean knowledge retention score after one year revealed an
increase in knowledge with the mean score of 27.8 in Group-I, whereas the knowledge retention
of Group-II remained the same as 22.9. The result revealed that the mean increase in knowledge
test score was 16.1 immediately after education programme in both the groups. The mean
knowledge retention scores after six months were 10.0 in Group-I and 10.8 in Group-II.

The data projected that the mean increase in knowledge test score after one year in
Group-I was 15.9 with significant improvement in the knowledge. This may be due to the
frequent exposition of the Group-I children to the health and nutrition lecture messages (10
minutes / each fitness intervention session / five days / week). The knowledge retention score
remained the same after one year in Group-II because they were not given education cum fitness
intervention.

Thus from the results, it can be inferred that the health and nutrition education
programme had significant impact on both Group-I and Group-II children as evident from
knowledge scores (P=0.0001). Similarly Caballero et al. (2003) conducted a study for a period of
three years to examine the effects of school-based interventions among 1704 in 3rd and 4th

grades. Their results revealed that there was a significant effect on dietary intake, knowledge,
attitude and practices among obese schoolchildren but there was no significant effect on body fat
or BMI from interventions.

Knowledge test score of the parents and teachers
Table gives the knowledge test scores of the parents and teachers.

Table . Knowledge level scores of the parents and teachers
S.No.

Particulars
Knowledge test score of  the parents (n=618)
Mean SD

a. Before education 14.5 2.4
b. After education 22.1 1.8

Increase of scores 7.6 2.5
Knowledge test score of the teachers (n=24)

a. Before education 20.1 3.1
b. After education 24.5 0.7

Increase of scores 4.4 2.9
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It was observed that the mean knowledge score was 14.5 out of 25 among parents before
education. The results showed an increase of mean knowledge gain score of 7.6 immediately
after the education programme. There was a significant increase in knowledge among parents
(P=0.001) due to the education programme on health and nutrition. Thus, it can be inferred that
health and nutrition education had significant improvement on the knowledge of parents. It could
be pinpointed that education on health and nutrition is of immense value to the parents because
parents are the role models in child’s life at each stage of development. Kolli and Sai (2002)
conducted a survey on childcare practices among 971 Indian children in the age group of 5-14
years. The authors documented that Indian mothers were not significantly aware about the
healthy childcare practices which is the main target group to be intervened to grow a healthy
nation.

It was observed that the mean knowledge score was 20.1 out of 25 among teachers before
education. The mean knowledge gain score increased to 4.4 after health and nutrition education
in teachers (n=24) as shown in table 9. In this regard, Veugelers and Fitzgerald (2005) conducted
a study to find the effectiveness of school programmes in preventing childhood obesity among
5200 students of 5th grade, their parents and their school principals. It was found that students
who had attended the education programme had significant improvement in eating habits and
involvement in physical activities and showed reduction in overweight prevalence when
compared to the children who have not attended the education programme.

OPINION OF THE CHILDREN ABOUT THE INTERVENTIONS
Children opined that education programme on health and nutrition given to them was

informative. The power point presentation got the full attention of the children. Further, the mind
game was a different way to ascertain the knowledge of children. They took an active part in
solving the health puzzles and were happy when they could solve the puzzles. With respect
to exhibition on health and nutrition, the children participated with enthusiasm in the preparation
of nutritious foods and made models through paintings and food crafts, which was focused on
health and nutrition.

Children emphasized that the snakes and ladders game was attractive and an easy tool for
learning health and nutrition messages through play. Children reported that when the messages
were detailed by the researcher while at play, the health messages were learnt by-heart without
effort. They opined that messages through snakes and ladders game made them adopt improved
positive life style practices. They requested their teachers to let them play snakes and ladders
game during their games-period. The game played by both the groups of children was
qualitatively assessed by Participatory Appraisal (PA) method and found that all the children
enjoyed and at the same time learnt health messages. Active participation of children while
playing and learning health and nutrition concepts through the researcher was video captured.

Regarding fitness regimen, Group-I children informed that fitness exercises improved
their memory power, retained them brisk all through the day without tiring, improved the
flexibility of muscles and joints, rectified from frequent common cold and flu and improved
their overall fitness levels. It was observed that children were happy when they were able to
complete their fitness tests after undergoing fitness regimen. Children highlighted that lecture
messages on health and nutrition given by the researcher, motivated them to change their attitude
and made them to cultivate healthy lifestyle practices.

OPINION OF THE TEACHERS ABOUT THE INTERVENTIONS
Teachers reported that education programme was informative, through which even they

learned new concepts on health and nutrition. Teachers made a point on exhibition that, children
showed their talents through health and nutrition, which increased the thirst of children to be
healthy.

Teachers and school authorities were impressed on the snakes and ladders game designed
by the researcher. Because children showed much interest on the game, the school authorities
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requested the researcher to place the board game in school for six months for the children to
play. Thus children played snakes and ladders game repeatedly in their games-period. Johnson et
al. (2009) also suggested that incorporating obesity prevention messages should be included into
school curricula and educational materials need to be developed by the teachers specifically for
adolescent group and pre-adolescent group.

Teachers articulated that fitness regimen had visible improvement among Group-I
children. Teachers observed healthy physical and mental improvements in children after
undergoing fitness interventions. Teachers disclosed that they also adopted healthy dietary
practices and attempted to cultivate the habit of regular physical exercise.

OPINION OF THE PARENTS ABOUT THE INTERVENTIONS
Parents informed their appreciation about the intervention programmes through their

children’s school-diaries. Parents were impressed that children communicated health messages
to the family and they even suggested adopting healthy lifestyle practices. Matsuo et al. (2010)
also suggested that indirect lifestyle interventions through any one of the family members could
prevent weight gain of other untreated family members. The authors inferred that behavioral
weight loss interventions for any one member in a family could significantly influence the eating
and exercise practices of other untreated family members thereby making positive healthy
changes.

Parents opined that children instructed them to prepare nutritious foods for exhibition,
which showed that children had learnt the difference between healthy and unhealthy eating
practices. Parents reported that children shared their experiences of the snakes and ladders game
played in school. Children’s deep interest towards this game made their parents curious to see
the snacks and ladders game when they came for ‘Parents meet’ and were much impressed when
the game was demonstrated to them.

Parents were very much interactive during the education programme. Many questions
were asked regarding health, nutrition and physical activities which were answered by the
researcher clearing their doubts on nutrition. The booklets distributed gave all the relevant
messages, which cleared the doubts that commonly occurred to parents.

Fitness exercises were considered as one of the best interventions as opined by the
parents. Parents informed that the children did not fall ill since they started fitness exercises.
Children found it difficult to allot time in walking for 20 minutes / 5 days / week initially as
insisted by the researcher. However, with constant motivation of the parents, teachers and
researcher, children were accommodated to the regular practice of exercise. Parents of the
Group-I children were happy that children had remarkable physical and mental improvements
due to the fitness regimen. Parents of both the groups were happy about the benefits of both
short-term and long-term interventions given to the children regarding health and nutrition.

CONCLUSION

Interventions were focused to combat childhood obesity but with a caution that
overweight/obese children were not being separated from normal weight children to avoid
problems due to weight stigmatization. Health and nutrition education was given as a power
point presentation to all the selected children, their parents and teachers. A snakes and ladders
game board entitled “Tips for healthy life” was specially designed for children as an education
tool on health and nutrition. Exhibition was also used as an educational tool for children on
health and nutrition. Knowledge test was done before giving education program and knowledge
gain was tested immediately after exposure to the education program in children, parents and
teachers. Knowledge retained was assessed in children after 15 days, six months interval and
after one year. The educational ‘snakes and ladders’ games developed for this study brought
about significant improvement in health and nutrition knowledge gain and retention among the
children. Many such educational games may be designed especially while addressing problems
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related to children. It can be concluded that nutrition and health education programmes through
edutainment will be more effective to prevent obesity in children. A similar study on a large
sample of children with longer duration could be conducted as a test verification of the present
study. The results drawn in this study need to be confirmed through studies performed among
children from different socio-economic groups, different regions and different age group of
children.


