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Two hundred school children aged between 11- 14 yrs from Western region of city of 
Mumbai were studied to see parental influence on children’s eating behavior, physical 
activity pattern and to determine if parent’s influence is significant factor in causation of 
children’s obesity. The subjects were classified in three categories: normal weight, 
overweight and obese based on their BMI for age as per growth charts given by WHO 
(2007). Children’s anthropometric parameters, activity pattern and dietary composition 
were assessed. The tools used were physical activity questionnaire, two days dietary 
record and food frequency questionnaire. A questionnaire was administered to the parents 
to see parental influence. Results showed significant relationship between the BMI and 
anthropometric parameters like weight of children and body composition parameters like 
fat percentage, fat mass and total body water percentage. The intake of energy, 
carbohydrates, proteins and fats was not significantly different among the three categories 
of children. Physical Activity did not showed significant difference but the difference in 
time spent in leisure activities like watching TV was significant (p value 0.000) in all the 
categories. The study showed a positive correlation between the parental influence and 
children’s eating pattern as well as physical activity pattern. To conclude, parents can 
have positive as well as negative influence on the children. Positive influences might lead 
to healthy behaviors whereas negative influences might lead to unhealthy behaviors 
resulting in childhood obesity.    

KEYWORDS:  Parental influence, Childhood obesity, Eating pattern, Physical activity, 
Anthropometry, Body Composition  

INTRODUCTION: 
Obesity is accumulation of excess body fat to such an extent that health may be adversely 
affected. WHO defines “overweight” as BMI-for-age from the 85th up to the 95th 
percentile and BMI for age at or above the 95th percentile as ‘‘obesity’’ (WHO, 2013). 
The prevalence of obesity is increased worldwide in all age groups (Kelly TW et al, 
2008; Low, S. and  Mien, C,  ; Welk, G.J., 2003).  Two predominant environmental 
causes for obesity are increased dietary intake of saturated fats, simple sugars, refined 
carbohydrates and reduced consumption of complex carbohydrates, fruits, vegetables and 
reduced physical activity (Popkin, B. and Gordon-Larsen, P., 2004). 

Childhood obesity which is on high rise in India shows prevalence in various regions 
from 4% to 30%. The causes being increased intake of energy dense foods, sweetened 
beverages, increased frequency of eating outside specially fast foods, large portion sizes 
and increased time spent on sedentary activities like playing video games, watching TV 
or computer (Lessard, J.et al, 2010). Parental influence can be one of the important 
causes of faulty dietary intake in children. Specific parental feeding practices, such as 
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parental restriction on certain foods or pressure to eat, are associated with child adiposity 
(Cardela, M.et al, 2012). Research in Western countries has shown that mothers' child-
feeding practices are correlated with children's food preferences, energy intake, and 
weight status. The most studied child-feeding practices are food restriction, pressure to 
eat and monitoring of food intake. These practices are considered as "controlling" child-
feeding practices (Birch, LL. and Fisher, JO, (2000). 

There are many studies reporting parental influence on childhood obesity in Western 
countries but in Indian scenario less research is done on this aspect. We can observe the 
different ways in which parents influence their child’s eating in India and whether it leads 
to obesity in children or not. 

Objectives: 
i. To record height and weight of the children in the study group and classify 

them on the basis of their BMI. 
ii. To assess body composition parameters of the study population 
iii.  To record their dietary intake and physical activity pattern and to study 

parent’s influence in causation of children’s obesity 

MATERIALS AND METHODS : 

The study protocol was approved by “Independence Ethics Committee, New Mumbai.”  

Selection of the sample: 
Using Cross sectional design for sample selection, 200 children aged 11-14 years (both 
boys and girls) and their parents were selected for the study. Principals of each school 
were contacted and informed written consents were obtained from them and from each 
subject’s parents.  

Data Collection Tools: 
� Assessment of Anthropometric measurements such as height, weight and 

calculation of BMI. 
� Measurement of body composition using Tanita Body Composition Analyzer 

(Model number M- 420) 
� Questionnaire for children: 

i. General Profile: General profile was used to find out: Name, Age, Sex, Address 
and the Food Preferences 

ii. Dietary data:  
a. Two day dietary record: The students were asked to write everything eaten in 

two days along with timing, ingredients and household measures of the dishes. 
b. Food Frequency Questionnaire (FFQ): List of foods from different food 

groups along with fast foods was given to the children to see the frequency of 
particular foods.  

� Questionnaire for parents: This was given to the parents of the subjects selected 
for the study. It included certain questions that helped to see the parental influence 
on the children. 

� Physical activity questionnaire: The frequency of playing different games and 
other leisure activities along with the duration was recorded. 
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� Statistical Analysis: 
analysis was done using SPSS.

RESULTS AND DISCUSSIONS:

Parental influence is one of the causative factors for childhood obesity. Parents create 
environment for children that may develop healthy eating habits in the children or
promote overweight and consumption of unhealthy foods. The present study was 
conducted to see the parental influence on children’s eating behavior and physical 
activity pattern. 

Results obtained were as follows:
The mean age of the children in our 
their mean height was concerned it was found to be 152.99 cm ± 9.02.

The mean weight of children was 51.52 kg ±
mean as 45.53 kg ± 6.65 
obese children highest 
difference seen in the mean weights of three categories [

BMI:  
Based on the BMI observations it was evident that 
normal and remaining 100 (50%) comprised the overweight and obese group. When 
gender wise comparison of mean BMI was done it was observed in all the three BMI 
categories percentage of boys was slightly higher than percentage
When tested statistically 
categories of children [p 

Figure 1: Gender wise distribution of children in the BMI categories

Body composition analysis
overall population. Their means are displayed in the following table. 
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Statistical Analysis: Data entry was done by using Microsoft Excel 2010 and data 
analysis was done using SPSS. 

RESULTS AND DISCUSSIONS: 

Parental influence is one of the causative factors for childhood obesity. Parents create 
environment for children that may develop healthy eating habits in the children or
promote overweight and consumption of unhealthy foods. The present study was 
conducted to see the parental influence on children’s eating behavior and physical 

Results obtained were as follows: 
children in our study population was 13.22 years ± 0.95.

their mean height was concerned it was found to be 152.99 cm ± 9.02.

The mean weight of children was 51.52 kg ± 10.96 with normal weight children 
45.53 kg ± 6.65 and overweight children showing 54.66 kg ± 8.37

highest weight was observed i.e. 65.60 kg ± 14.10. There was significant 
difference seen in the mean weights of three categories [p value 0.000].

Based on the BMI observations it was evident that overall 100 children (50%) were 
normal and remaining 100 (50%) comprised the overweight and obese group. When 
gender wise comparison of mean BMI was done it was observed in all the three BMI 
categories percentage of boys was slightly higher than percentage
When tested statistically there was significant difference found in the mean BMI of 
categories of children [p value 0.000].  

 
Gender wise distribution of children in the BMI categories

Body composition analysis: Various parameters of Body composition were assessed in 
Their means are displayed in the following table. 
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Microsoft Excel 2010 and data 

Parental influence is one of the causative factors for childhood obesity. Parents create 
environment for children that may develop healthy eating habits in the children or it can 
promote overweight and consumption of unhealthy foods. The present study was 
conducted to see the parental influence on children’s eating behavior and physical 

study population was 13.22 years ± 0.95. So far as 
their mean height was concerned it was found to be 152.99 cm ± 9.02.  

normal weight children showing 
54.66 kg ± 8.37.In case of 

i.e. 65.60 kg ± 14.10. There was significant 
value 0.000]. 

overall 100 children (50%) were 
normal and remaining 100 (50%) comprised the overweight and obese group. When 
gender wise comparison of mean BMI was done it was observed in all the three BMI 
categories percentage of boys was slightly higher than percentage of girls (Figure 1). 

there was significant difference found in the mean BMI of three 

Gender wise distribution of children in the BMI categories 

 

Various parameters of Body composition were assessed in 
Their means are displayed in the following table.  
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Table No.1: Mean Body Composition parameters of the children 

 
Parameters Tested 

Overall 
Population 

Mean ± SD 

Categories of Subjects based on BMI 
Normal 

Mean ± SD 
Overweight 
Mean ± SD 

Obese 
Mean ± SD 

Fat (%) 27.95 % ± 11.02 21.24 % ± 7.70 32.16 % ± 7.95 41.77 % ± 10.83 
Fat Mass (kg) 15.20 kg ± 8.81 10.21 kg ± 4.81 18.28 kg ± 7.59 25.64 kg ± 10.81 
Fat Free Mass (kg) 36.43 kg ± 6.00 35.85 kg ± 5.88 36.81 kg ± 5.66 37.55 kg ± 7.29 
Muscle Mass (kg) 34.41 kg ± 5.71 33.85 kg ± 5.65 36.81kg ± 5.36 35.46 kg ± 6.78 
Total Body Water 
(%) 

52.45 % ± 9.0 57.34 % ± 6.67 49.66 % ± 5.83 41.48 % ± 11.31 

It is evident from the above table all the body composition parameters in three BMI 
categories except total body water percentage (TBW %) were higher in overweight and 
obese children. Means of Fat % and fat mass were higher in overweight and obese than 
normal weight children.  Even though there was not much difference found in FFM and 
muscle mass between the categories, considerable difference was seen with respect to 
total body water % between normal, overweight and obese children. 

Statistical Analysis shows that there was significant difference in fat % along with fat 
mass with p = .000 in three BMI categories, but the difference was not so evident in fat 
free mass (FFM) and muscle mass with respective p value .348 and .340. This could be 
because of significant difference in TBW % (p value .000) which was found highest in 
normal and lowest in obese children.   

Eating Pattern:  

The dietary intake in terms of energy, proteins, carbohydrates and fats was calculated. 
The results were as follows: 

Table No.2: Per day mean consumption of macronutrients in 3 weight categories of 
children 

Macronutrients Normal  
(Mean ±SD) 

Overweight 
(Mean ±SD) 

Obese 
(Mean ±SD) 

Energy (kcal) 1463 ± 388 1532 ± 410 1655 ± 697 
Carbohydrates (gm) 202 ± 63 214 ± 64 226 ± 108 

Proteins (gm) 36  ± 14 36 ± 11 37 ± 20 
Fats (gm) 47 ± 17 50 ± 17 55 ± 27 

There was a considerable difference in consumption of energy, carbohydrates and fat 
consumption except proteins which was more or less similar in the 3 categories. Daily 
intake of carbohydrates and fats was highest in obese children followed by overweight 
and was least in normal weight children. Higher consumption of energy, carbohydrates 
and fats is positively associated with obesity and hence this might explain the higher 
intake of these macronutrients in overweight and obese compared to normal children of 
the study population. 
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From the FFQ it was found that the frequency of consumption of high protein foods like 
egg, bengal gram, and sprouted pulses was higher in normal weighing children. Green 
leafy vegetables and some fruits consumption was also seen higher in normal weighing 
children than overweight and obese. Consumption of kheer and thepla was seen more in 
overweight children than normal but other foods were consumed equally by 3 categories 
of children. 

Per day mean consumption of macronutrients was not found to be prominently different 
in 3 categories of children as can be seen from the p values given in table no. 3. 

Table no. 3: ANOVA test for mean per day macronutrient consumption among 3 
categories of children  

Macronutrients p values  
Energy (kcal) 0.139 

Carbohydrates (gm.) 0.958 
Proteins (gm.) 0.252 

Fats (gm.) 0.133 
Parental influence on eating pattern of the children: 

Parents influence children’s eating pattern in many ways. Encouraging them to eat more 
of fruits and vegetables, keeping track on the outside food consumption and restricting 
outside foods are some ways to influence children’s eating habits. 

There was a prominent difference [p value 0.412] in the way of dining in the three 
categories of children. Eating together at home was seen highest in normal weight 
children and least in obese children. There was a considerable difference found among 
the three categories of children with respect to encouragement for the consumption of 
fruits and green leafy vegetables, keeping check on outside eating and restriction on 
outside eating. These aspects were seen highest in normal weight children and least in 
obese children. Parents promote healthy eating habits in normal weight children with the 
help of these aspects. We have also found keeping check on outside food consumption 
and restricting outside food consumption highest in normal weight children’s parents.  
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Figure 

Figure 2 has reinforced
fruits and green leafy vegetables, restriction of outside eating and keeping check on 
outside eating were lowest in obese children’s parents than overweight and normal 
children’s parents. The
but it was seen higher in normal weight children than overweight and least in obese 
children. Encouragement to eat fruits and vegetables might be the reason higher intake of 
fruits in normal children
positive influence may matter in normal weight children.

Parents influence children’s eating pattern by giving materialistic rewards or pressurizing 
them to eat. In the study popula
responses with respect to finishing the tiffin 
rewards and pressure to eat were seen highest in normal and least in obese children. TV 
viewing time is highest in ob
K. J., 2006; Ornelas, I., Perreira, K. and Ayala, G.,2007) 
parents who stress on dining together and reducing TV viewing time results in reduced 
obesity in children.  

Physical activity pattern of the children:
So far as physical activity of children was concerned, time spent in cricket, tennis and 
household work was found to be considerably different in the three categories of children. 
Also time spent in leisure 
overweight children and was least in normal children. Increased TV viewing time leads to 
increased sedentary lifestyle resulting in weight gain. This might explain low physical 
activity and higher sedentary lifestyle of overweight and obese children of the study 
population. Overall normal children spent more time in physical activities than 
overweight and obese children.
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Figure 2: Parental influence on eating pattern of children

has reinforced that all the three aspects encouragement for the consumption of 
fruits and green leafy vegetables, restriction of outside eating and keeping check on 
outside eating were lowest in obese children’s parents than overweight and normal 
children’s parents. The fruits consumption was not statistically significant 
but it was seen higher in normal weight children than overweight and least in obese 
children. Encouragement to eat fruits and vegetables might be the reason higher intake of 

rmal children (Arcan, C.et al, 2007, Cullen, K.et al, 2000
positive influence may matter in normal weight children. 

Parents influence children’s eating pattern by giving materialistic rewards or pressurizing 
them to eat. In the study population, measurable difference was found in parent’s 
responses with respect to finishing the tiffin [p value 0.841].The practices like giving 
rewards and pressure to eat were seen highest in normal and least in obese children. TV 
viewing time is highest in obese children and least in normal weigh

Ornelas, I., Perreira, K. and Ayala, G.,2007)  According to their research, 
parents who stress on dining together and reducing TV viewing time results in reduced 

hysical activity pattern of the children: 
So far as physical activity of children was concerned, time spent in cricket, tennis and 
household work was found to be considerably different in the three categories of children. 

time spent in leisure activities like TV watching was highest in obese followed by 
overweight children and was least in normal children. Increased TV viewing time leads to 
increased sedentary lifestyle resulting in weight gain. This might explain low physical 

r sedentary lifestyle of overweight and obese children of the study 
Overall normal children spent more time in physical activities than 

overweight and obese children. 
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Parental influence on eating pattern of children 

 

that all the three aspects encouragement for the consumption of 
fruits and green leafy vegetables, restriction of outside eating and keeping check on 
outside eating were lowest in obese children’s parents than overweight and normal 
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So far as physical activity of children was concerned, time spent in cricket, tennis and 
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Parental influence on physical activity pattern of the children:
As far as physical activity of parents was concerned, 
children’s parents were more physically active than overweight and obese children’s 
parents. Some other factors like encouraging the children to take part in sports, involving 
along with the children in activities and enrolling their names in sports clubs were also 
found to be considerably different in the three categories of children. It was found that 
influence through these three
overweight and obese, least was in

Figure 3:

 

Table No. 4: Pearson Chi
activities 

Encouraging to take part 
Involvement along with children
Enrolling children’s names in 
sports clubs 

 

As seen from the table above, the difference between the three categories was 
considerably different. It was found that influence through these three
highest in normal weight children than overweight and obese, least was in obese children.
These results are consistent with the studies done by Ornelas et.al, 2007 and Kerry et.al, 
2012. Their studies concluded that parents influence children’
monitoring, family cohesion and parent child communication. Children from families 
with lesser extent of parental monitoring and communication were overweight. Parental 
modeling results in positive outcomes in health behaviors.
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Parental influence on physical activity pattern of the children: 
hysical activity of parents was concerned, it was seen that normal weight 

children’s parents were more physically active than overweight and obese children’s 
parents. Some other factors like encouraging the children to take part in sports, involving 

with the children in activities and enrolling their names in sports clubs were also 
found to be considerably different in the three categories of children. It was found that 
influence through these three aspects was highest in normal weight children than 
verweight and obese, least was in obese children. 

Figure 3: Parental influence on physical activity of children

Pearson Chi-square test scores of factors influencing children’s physical 

Factors P values
Encouraging to take part in sports 0.513 
Involvement along with children 0.284 
Enrolling children’s names in 

 
0.106 

As seen from the table above, the difference between the three categories was 
considerably different. It was found that influence through these three
highest in normal weight children than overweight and obese, least was in obese children.
These results are consistent with the studies done by Ornelas et.al, 2007 and Kerry et.al, 
2012. Their studies concluded that parents influence children’
monitoring, family cohesion and parent child communication. Children from families 
with lesser extent of parental monitoring and communication were overweight. Parental 
modeling results in positive outcomes in health behaviors. 
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Conclusion: 
The study conducted showed positive correlation between parental influence and 
children’s eating pattern and physical activity pattern even though the relationship 
between these determinants was not very strong. Parental influence was more dominant 
with respect to practical aspects like indulging in physical activity and restriction of street 
food. But the emotional influence of parents like getting upset and forcing to eat and 
encouragement through material reward was not directly influencing children’s weight 
status. 
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