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5.1 DISCUSSION ON PHYSICAL GROWTH 

The present study has determined the growth standards of the school going adolescent 

boys and girls of Himachal Pradesh within the age group of 10 to 17 years. The 

growth standards were assessed principally from height and weight which are 

considered as the two most sensitive anthropometric indicators of physical growth. 

The study has also attempted to evaluate the growth deficiencies in this population 

from two growth indices namely height - for - age and BMI-for-age. 

Attempt has been made to compare the height and weight of the present Himachali 

boys and girls with similar Indian population as reported in some earlier studies. 

5.1.1 DISCUSSION ON HEIGHT 

5.1.1.1 COMPARISON OF MEAN HEIGHT OF HIMACHALI BOYS WITH 

OTHER INDIAN POPULATION 

The pooled mean height of Himachali boys of 10-17 years was 155.7 cm. As 

compared to four studies reported in other Indian population of same age group 

Himachali boys were found to be taller(Fig.5.1), than rural adolescents from nine 

different Indian states1(Mean difference=10.4 cm), the tribal adolescents from 

Orissa2(Mean difference=10.2 cm), rural adolescent boys from West Bengal3(Mean 

difference=9.9 cm),urban school children from north India4(Mean Difference= 1.9 

cm) and rural boys from Haryana5(Mean Difference= 1.9 cm). 

However, the mean height of Himachali boys were 2.5 cmlower than the mean height 

reported for Indian school boys belonging to the upper socio-economic strata6. 

 

Fig.5.1 :Comparison of height of the Himachali boys with other Indian studies 
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1. Agarwal etal.,1992. Affluent school children from urban population of north 

India. 

2. Anand K, 1999. Rural school children from Haryana, North India 

3. Venkaiahetal., 2002. Rural adolescents from nine Indian states. 

4. Chakraborty&Bharti, 2008. Shabar tribal children from Orissa. 

5. Marwahaetal., 2011. Urban school children from different Indian cities of 

upper socio-economic strata. 

6. Pal etal., 2017. Rural children from West Bengal of lower socioeconomic 

strata. 

5.1.1.2 COMPARISON OF MEAN HEIGHT OF EARLY ADOLESCENT 

HIMACHALI BOYS WITH OTHER STUDIES 

The mean height of early adolescent (10-14years) Himachaliboys was 148.3 cm.This 

was found to be higher thanthe early adolescent Indian boys as reported in five 

different studies. In decreasing order, the mean differences were19 cm, 10.9 cm, 6.1 

cm, 5.1 cm and 3.3 cm, as compared to the rural boys of West Bengal7,boys oflower 

socioeconomic class from Assam8, urban school children from Kolkata9, urban school 

boys of Ahmedabad10 and rural school children from Jammu and 

Kashmir11respectively (Figure 5.2). 

 

Fig.5.2 :Comparison of height of the early adolescent Himachali boys with other 

Indian studies 
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1. Mukhopadhyayetal., 2005. Urban school children from North 24 Parganas, 

West Bengal. 

2. Medhietal., 2006. Children of tea garden workers, from lower socioeconomic 

class of Assam. 

3. Manna et al., 2011. Rural school children from Darjeeling and Jalpaiguri 

districts of West Bengal. 

4. Patel etal., 2015. Urban school children from Ahmedabad, Gujrat. 

5. Katoch and Sharma. 2016. Rural school children from Doda district, Jammu 

and Kashmir. 

5.1.1.3 COMPARISON OF MEAN HEIGHT OF LATE ADOLESCENT 

HIMACHALI BOYS WITH OTHER STUDIES 

The pooled mean height of late adolescent Himachali boys (15-17 years) was 168.1 

cm. This was higher than the mean heights of different population of late adolescent 

Indian boys. In decreasing order, the mean differences were found to be 11.4 cm, 10.7 

cm, 1.1 cm,10.9 cm as compared to tribal adolescents from Orissa2, rural adolescents 

from different Indian states1,rural adolescent boys from West Bengal3 and urban 

affluent Indian school children4respectively. However, themean height was found to 

be slightly lower by 0.9 cm when compared withthe Indian school children6. This 

comparison is presented in Figure 5.3 

 

Fig.5.3 :Comparison of height of the late adolescent Himachali boys with other 

Indian studies 
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1. Agarwaletal., 1992. Affluent school children from urban population of north 

India. 

2. Venkaiahetal., 2002. Rural adolescents from nine Indian states. 

3. Chakraborty&Bharti, 2008. Shabar tribal children from Orissa. 

4. Marwahaetal., 2011. Urban school children from different Indian cities of 

upper socio-economic strata. 

5. Pal etal., 2017. Rural children from West Bengal of lower socioeconomic 

strata. 

5.1.1.4 COMPARISON OF HEIGHT OF HIMACHALI GIRLS WITH OTHER 

INDIAN POPULATION 

The height of Himachali girls was (mean=150.7 cm) shorter by 1.3 cm and 1.6 cm as 

compared to Indian school children6and Rajput females from Shimla district of 

Himachal Pradesh12respectively, and taller by 0.7 cm, 7.2 cm, 7.6 cm, and 8.5 cm as 

compared to urban girls of north India4, rural girls from West Bengal3 and rural 

adolescent girls from different Indian states1, and Shabar tribal adolescent girls from 

Odissa2 respectively. (Fig.5.4) 

 

Fig.5.4 :Comparison of height of the Himachali girls with other Indian studies 

1. Agarwaletal., 1992. Affluent school children from urban population of 19 

cities of north, south, east and west of India. 
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3. Chakraborty&Bharti, 2008. Shabar tribal children from Orissa. 
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4. Talwar,2010. Adolescent Rajput females from Shimla district of Himachal 

Pradesh. 

5. Marwaha et al., 2011. Urban school children from different Indian cities of 

upper socio-economic strata. 

6. Pal etal., 2017. Rural lower social class children from West Bengal. 

5.1.1.5 COMPARISON OF MEAN HEIGHT OF EARLY ADOLESCENT 

HIMACHALI GIRLS WITH OTHER STUDIES 

The mean height of early adolescent (10-14years) Himachali girls was 147.4 cm. This 

was found to be higher than the mean height reported for five different Indian 

population of early adolescent girls. In decreasing order, the mean differences 

ofheight between Himachali girls and these population were 15.8 cm, 9.8 cm, 8.2 cm, 

6.2 cm and 4.2 cm,when compared with rural school children of North Bengal7, girls 

of lower socioeconomic class from Assam8, rural girls from PaschimMedinipur 

district of West Bengal13, girls from urban areas of Ahmedabad10, and urban girls 

from north 24 Pargana of West Bengal9respectively. This comparison is presented in 

Figure 5.5 

 

Fig.5.5 :Comparison of height of the early adolescent Himachaligirls with other 

Indian studies 
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2. Medhietal., 2006. Children of tea garden workers, from lower socioeconomic 

class of Assam. 

3. Manna et al., 2011. Rural school children from Darjeeling and Jalpaiguri 

districts of West Bengal. 

4. Maitietal., 2011. Early adolescent school girls in PaschimMedinipur district of 

West Bengal. 

5. Patel etal., 2015. Urban school children from Ahmedabad, Gujrat. 

5.1.1.6 COMPARISON OF MEAN HEIGHT OF LATE ADOLESCENT 

HIMACHALI GIRLS WITH OTHER STUDIES 

The pooled mean height of late adolescent (15-17 years) girls was 156.0 cm. This was 

found to be higher than the mean heights of different Indian studies reported for late 

adolescent girls. In decreasing order,the mean differences of height between the late 

adolescent Himachali girls and other studies were 9.1 cm, 5.6 cm, 5.5 cm, 5 cm and 

1.2 cm as compared to tribal adolescents from Orissa2, school going adolescent girls 

from Tamilnadu14, rural adolescent girls from West Bengal4, rural adolescents from 

different Indian states1, and adolescent Rajput females of Shimla district of Himachal 

Pradesh respectively. However, this reported height was found to be slightly lower by 

1.5 cm as compared to the Indian school children6andalmost similar to the affluent 

class adolescents from eight different states of India5 and rural school children from 

Haryana5 (mean value=155.4 cm). This comparison is presented in Figure 5.6 

 

Fig. 5.6 :Comparison of height of late adolescent Himachali girls with other 

Indian studies 
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1. Agarwaletal., 1992. Affluent school children from urban population of 19 

cities of north, south, east and west of India. 

2. Anand K, 1999. Rural school children from Haryana, North India. 

3. Venkaiahetal., 2002. Rural adolescents from nine Indian states. 

4. Chakraborty&Bharti, 2008. Shabar tribal children from Orissa. 

5. Indu Talwar,2010. Adolescent Rajput females from Shimla district of 

Himachal Pradesh. 

6. Parimalavalli& Sangeetha,2011. School going adolescent girls from 

Tamilnadu. 

7. Marwahaetal., 2011. Govt and Private school children from 19 cities from 

north, south, east and west zones of India. 

8. Pal etal., 2017. Rural lower social class children from West Bengal. 

5.1.2 DISCUSSION ON WEIGHT 

5.1.2.1 COMPARISON OF MEAN WEIGHT OF HIMACHALI BOYS WITH 

OTHER INDIAN POPULATION 

 

Fig.5.7 :Comparison of weight of the Himachali boys with other Indian 

populations 
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3. Chakraborty&Bharti, 2008. Shabar tribal children from Orissa. 

4. Marwahaetal., 2011. Urban school children from different Indian cities of 

upper socio-economic strata. 

5. Pal etal., 2017. Rural children from West Bengal of lower socioeconomic 

strata. 

The mean weight of Himachali boys (10-17 years) was 43.5 kg. This was higher by 

10 kg as compared torural adolescents from nine different Indian states1by 8.8 kg 

from tribal adolescent boys from Orissa2 and 7.3 kg from rural adolescent boys from 

West Bengal3.However, the weight ofHimachali boys werefound to be less by 4.4 

kgand 1.8 kg as compared to the Indian school boys belonging to the upper socio-

economic strata6, and urban school children from north India4. (Fig. 5.7). 

5.1.2.2 COMPARISON OF WEIGHT OF EARLY ADOLESCENT 

HIMACHALI BOYS WITH OTHER STUDIES 

The mean weight of early adolescent (10-14years) Himachali boys was 37.1 kg. Only 

one study conducted on the urban school children from Karad, Maharastra18 reported 

a higher weight (Mean=39 kg). However, when compared with six different 

population of early adolescent Indian boys, the Himachali boys appear to be heavier 

with mean differences ranging between 2.8 kg to 9 kg8-11,15-16. This comparison is 

summarised in Figure 5.8. 

 

Fig.5.8 :Comparison of weight of the early adolescent Himachali boys with other 

Indian populations 
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1. Thakur et al., 2000. Lower middle to lower class Urban adolescents from 

South Gujrat. 

2. Mukhopadhyayetal., 2005. Urban school children from North 24 Parganas, 

West Bengal. 

3. Medhietal., 2006. Children of tea garden workers, from lower socioeconomic 

class of Assam. 

4. Patil et al., 2013. Urban-well to-do class school children from Karad, 

Maharastra. 

5. Longkumar, 2013. Urban Naga school children from Nagaland. 

6. Patel etal., 2015. Urban school children from Ahmedabad, Gujrat. 

7. Katoch and Sharma, 2016. Rural school children from Doda district, Jammu 

and Kashmir. 

5.1.2.3 COMPARISON OF MEAN WEIGHT OF LATE ADOLESCENT 

HIMACHALI BOYS WITH OTHER STUDIES 

A mean weight of 54 kg was obtained for late adolescent (15-17 years) Himachali 

boys. This was higher than the mean weights of reported for rural adolescents Indian 

boys1(Mean difference= 11.7 kg),tribal adolescents from Orissa2((Mean 

difference=9.9 kg), rural adolescent boys from West Bengal3(Mean difference=9.3 

kg).However, this reported weight was lower by4.5 kg and 2.9 kgwhen compared 

tothe Indian school children6and urban affluent Indian school children4. This 

comparison is presented in Figure 5.9. 

 

Fig.5.9 :Comparison of weight of the late adolescent Himachali boys with other 

Indian populations 
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1. Agarwaletal., 1992. Affluent school children from urban population of north 

India. 

2. Venkaiahetal., 2002. Rural adolescents from nine Indian states. 

3. Chakraborty&Bharti, 2008. Shabar tribal children from Orissa. 

4. Marwahaetal., 2011. Urban school children from different Indian cities of 

upper socio-economic strata. 

5. Pal etal., 2017. Rural children from West Bengal of lower socioeconomic 

strata. 

5.1.2.4 COMPARISON OF WEIGHT OF HIMACHALI GIRLS WITH OTHER 

 INDIAN POPULATION 

The mean weight of Himachali girls (40. 1 kg) was similar to the mean weight of 

Rajput females from Shimla district of Himachal Pradesh12. Himachali girls were 

found to be heavier by 6.4 kg as compared to rural adolescent girls of different Indian 

states1by 6 kg and 5.9 kg as compared to tribal adolescent girls of Orissa2 and rural 

adolescent girls of West Bengal3 respectively. 

However, the mean weight was less by 5.5 kg and 1.3 kg as compared to the Indian 

school boys belonging to the upper socio-economic strata6 and urban school children 

from north India4. (Fig.5.10). 

 

Fig.5.10 :Comparison of weight of the Himachali girls with other Indian studies 
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2. Venkaiahetal., 2002. Rural adolescents from nine Indian states. 

3. Chakraborty&Bharti, 2008. Shabar tribal children from Orissa. 

4. Talwar, 2010. Adolescent Rajput females from Shimla district of Himachal 

Pradesh. 

5. Marwaha et al., 2011. Urban school children from different Indian cities of 

upper socio-economic strata. 

6. Pal etal., 2017. Rural children from West Bengal of lower socioeconomic 

strata. 

5.1.2.5 COMPARISON OF WEIGHT OF EARLY ADOLESCENT 

HIMACHALI GIRLS WITH OTHER STUDIES 

The mean weight of early adolescent (10-14years) Himachaligirls was 36.8 kg. This 

was higher than the mean weight reported for seven different Indian populationof 

early adolescent girls. The mean differences between the weight of Himachali girls 

with these population varied between 1.3 kg to 7.6 kg8-10,13,15-17, as presented in figure 

5.1.2.5.However, the mean weight of Himachali girls was found to be less by 4.3 kg 

as compared to urban school girls from Maharastra18. (Fig 5.11) 

 

Fig.5.11 :Comparison of weight of the early adolescent Himachali girls with 

other Indian studies 
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2. Mukhopadhyayetal., 2005. Urban school children from North 24 Parganas, 

West Bengal. 

3. Medhietal., 2006. Children of tea garden workers, from lower socioeconomic 

class of Assam. 

4. AnuradhaGoyle, 2009. Girls of government school from Jaipur city. 

5. Maiti et al., 2011. Adolescent girls from PaschimMedinipur district of West 

Bengal. 

6. Patil et al., 2013. Urban-well to-do class school children from Karad, 

Maharastra. 

7. Longkumar, 2013. Urban Naga school children from Nagaland. 

8. Patel et al., 2015. Urban school children from Ahmedabad, Gujrat. 

5.1.2.6 COMPARISON OF WEIGHT OF LATE ADOLESCENT HIMACHALI 

GIRLS WITH OTHER STUDIES 

The mean weight of late adolescent (15-17 years) girls was 45.5 kg.  like the early 

adolescent group, this was higher as compared to mean weight reported for most of 

the Indian population of late adolescent girls. With the mean differences ofweight 

varied between 0.6 kg to 6.3 kg.1-3,12,14.However, theweight was lower by 7 kgand 4.8 

kg as compared to the Indian school children6and affluent class adolescents from 

different Indian states4.(Fig5.12) 

 

Fig. 5.12 :Comparison of weight of the late adolescent Himachali girls with other 

Indian studies 
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1. Agarwal et al.,1992. Affluent school children from urban population of north 

India. 

2. Venkaiahetal., 2002. Rural adolescents from nine Indian states. 

3. Chakraborty&Bharti, 2008. Shabar tribal children from Orissa. 

4. InduTalwr. 2010. Adolescent Rajput females from Shimla district of Himachal 

Pradesh. 

5. Parimalavalli, 2011. School-going adolescent girls from Tamilnadu. 

6. Marwahaetal., 2011. Urban school children from different Indian cities of 

upper socio-economic strata. 

7. Pal etal., 2017. Rural children from West Bengal of lower socioeconomic 

strata. 

5.2 COMPARATIVE DISCUSSION ON MALNUTRITION 

The subjects considered in the present study represents a mixed urban and rural 

population from the non-hilly regions (average altitude 950 meters) of Mandi District 

of Himachal Pradesh. The states geographical conditions are unique as compared to 

other states of India because Himachal Pradesh is a hilly state of northern India. As it 

is a well-known fact that there is a wide range of variation in socio-cultural 

parameters among the hilly and non-hilly states13. It is likely that the lifestyle factors 

will influence the dietary pattern and food habits which along with the economic 

factors affect the nutritional status14-15. 

Therefore, for a rational and meaningful description of the prevalence of different 

categories of malnutrition attempt has been made to compare the prevalence rate of 

the present study with those reported from different zones of India (East, West, North, 

South and North-east) and also with the urban and rural population of comparable age 

group. 

5.2.1 PREVALENCE OF STUNTING AMONG HIMACHALI BOYS 

In the present, study the rate of stunting among boys was 7.5%. This rate is much 

lower as reported in different Indian studies covering both urban and rural population 

from different zones of India. The rate of stunting reported in these studies ranges 

between 12 to 55%3,7-8,11,19-23,25-27 as presented in Figure 5.13. However, a study 

conducted on the rural adolescent boys (11-15 years) from Kullu district of Himachal 

Pradesh reported a slightly lower rate of stunting (6.9%)24. 



 
CHAPTER-V                                                             DISCUSSION 

FACULTY OF SCIENCE                Page 120 

 

 

Fig.5.13 :Prevalence of Stunting of Himachali boys as compared to other Indian 

studies 

5.2.2 PREVALENCE OF STUNTING AMONG HIMACHALI GIRLS 
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varied between 12 to 58%3,11,21-23,25-27,30. In four studies the rate of stunting among 

girls were found to be lower as compared to stunting rate of Himachali girls that 

varied between 2 to 7.6%7,13,28-29. This comparison is presented in Figure 5.14. 

 

Fig.5.14 :Prevalence of Stunting of Himachali girls as compared to other Indian 

studies 
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5.2.3 PREVALENCE OF THINNESS AMONG HIMACHALI BOYS 

The rate ofthinness among Himachaliboys was 19.4%, which was lower than the rates 

reported in most of the Indian studies (prevalence of thinness varied between 20.4% 

to 54.4%2,3,8,10,16,20-21,23-25). Only one study conducted among the rural boys of 

Jammu11 reported a lower rate of thinness (2.5%), as compared to the Himachali boys. 

This comparison is presented in Figure 5.15 

 

Fig.5.15 :Prevalence of thinness of Himachali boys as compared to other Indian 

studies 

5.2.4 :PREVALENCE OF THINNESS AMONG HIMACHALI GIRLS 

Prevalence of thinness in Himachali girls was 17.6%. Almost similar prevalence of 

19% was reported among the rural adolescent girls (11-15 years) of Kullu district of 

Himachal Pradesh24and West Bengal20. And somewhat lower prevalence rate was 

obtained for the rural (13.2%), and urban (12.5%) girls Uttar Pradesh and Bihar25. 

Reported prevalence of thinness from other rural and urban population of Indian 

adolescent girls were much higher than the present findings and varied between 19% 

to 57%3,14,20-21,23,28,30-33. (Fig 5.16). 

19.4

20.4

34.3

28.9

51.8

54.4

41

46.7

31.7

2.5

46.6

26.9

26.3

0 10 20 30 40 50 60

Present study

Urban, Uttar Paradesh& Bihar, Kumar (2021)

Urban, Nagaland, Longkumar (2013)

Urban, Ahmedabad, Patel (2015)

Rural, Assam, Medhi (2006)

Rural, Orissa, Chakarborty (2008)

Rural, West Bengal, Dey etal. (2011)

Rural, Uttar Paradesh, Singh et.al (2014)

Rural, Bijapur, Shashank (2016)

Rural, Jammu, Katoch (2016)

Rural, West Bengal, Pal A (2017)

Rural, Uttar Paradesh & Bihar, Kumar (2021)

Rural, Kullu, Airi & Edwin (2011)

Prevalence of Thinness



 
CHAPTER-V                                                             DISCUSSION 

FACULTY OF SCIENCE                Page 122 

 

 

Fig.5.16 :Prevalence of thinness of Himachali girls as compared to other Indian 

studies 
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Bengal (4%)20, urban boys of Nagaland (2.1%)16 and urban boys of Gujrat (0.8%)10, 

but lower as compared to rates reported for rural boys of West Bengal(6.8%)3and 

14.9% 34. 

The rate of obesity among Himachali boys was 1.5%, which was lower as compared 

to rural boys of West Bengal (3.8%)34. (Fig 5.17) 
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Fig.5.17 :Prevalence of overweight of Himachali boys as compared to other 

Indian studies 

5.2.6 PREVALENCE OF OVER NUTRITION AMONG HIMACHALI GIRLS 

The prevalence rate of overweight in Himachali girls was 3.3%. This was higher as 

compared to most of the studies reported from different Indian population. Higher 

prevalence rates of overweight were obtained for rural (3.8%) and urban (9.3%) girls 

of Uttar Pradesh31. While all other studies3,10,16,20,24,32reported lower prevalence rate of 

overweight girls as compared to present study findings.(Fig 5.18) 
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Fig.5.18 :Prevalence of overweight of Himachali girls as compared to other 

Indian studies 

5.2.7 DISCUSSION OF GROWTH VELOCITY 

Studies related to physical growth of Indian children found that the growth spurts in 

girls occur between 8-14 years and that in boys occur between 9-15 years. During this 

period the height gain can be 24 cm - 26 cm in girls and 27 cm - 29 cm in 

boys35.Similar findings were obtained in this present study particularly for the boys 

where height gain for boys from 10 -15 years was found to be 30.4 cm with the 

corresponding weight gain of 23.6 kg. 

The maximum height gain for Himachaliboys (9.8 cm) was observed between 12 to 

13 years. This corroborates with some other studies conducted among a large group of 

north Indian school children36 and urban Naga school children16which also reported a 

maximum height gain for boys between 12 to 13 years. 

A number of studies reported that adolescents’ physical growth metrics accelerate 

more quickly during puberty1-6,37-40. Studies on physical growth status of children 
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height and weight were seen among adolescent boys as they approached to puberty 

(13 years)39-40. The results in the present study were consistent with these earlier 

findings. 

Among Himachali boys, a larger acceleration in height (24.1 cm) and weight (18 kg) 

was observed between 10 to 14 years, as compared to later ages (15-17) where this 

increase in height and weight was 1.6 cm and 3.7 kg respectively. The highest weight 

gain (6.5 kg) among boys in present study was observed between 12 to13 years. A 

similar gain in weight was reported for boys from Assam8. 

For the Himachaligirls, maximum gain in height (6 cm) and weight (5.6 kg) was 

observed between the age group of 11 to 12 years.Maximum gain in height in this age 

group was also reported among north Indian urban affluent school children (6 

cm)4,urban Naga school children (8.3 cm)16, and adolescent Rajput females of Shimla 

district of Himachal Pradesh (5.7 cm)12. The maximum weight gain in this age group 

was reported for north Indian urban affluent school children (5.1 kg)4 and girls from 

government school of Jaipur city (3.6 kg)17respectively. 

5.3 DISCUSSION ON DIETARY PATTERN 

5.3.1 BREAKFAST PATTERN OF HIMACHALI CHILDREN 

Regular breakfast is essential for the nutritional well-being of children. It is 

considered as a healthy dietary habit, which not only increases the overall quality of 

daily diet but also improves the adequacy of nutritional intake41-42. 

Skipping breakfast is associated with health-compromising behaviours in adults and 

adolescents43. Studies related to breakfast pattern reported that among a population of 

adolescent girls of Mumbai44, 35.9% skipped breakfast thrice a week, and 14 % of 

urban adolescents from Kolkatta45 reported breakfast skipping habits. 

In the present study a regular breakfast pattern was observed by most of the subjects 

with a somewhat lower percentage of girls (75%) reporting regular breakfast pattern 

as compared to the boys (87%). A study conducted on dietary habit of the adolescent 

population of Ghana46 reported that more boys (87.8%) consumed breakfast compared 

to the girls (83.1%), whichis similar with the gender trend in breakfast habit observed 

in this study. 

In both the sexes the regularity in in breakfast was more in the early adolescent group 

as compared to theirlate counterpart. A similar trend ofdecrease in regularity of daily 
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breakfast with increasing age has also been reported in some earlier studies47-48.A 

similar finding indicating more regularity in breakfast pattern in younger children 

(89.3%) as compared to the older (82.8%) has also been reported among the 

Jordonian school children48.Breakfast pattern among adolescent and children have 

been reported in several other studies from India and abroad. A comparative 

discussion is presented herewith. The percentages of Himachali adolescents with 

regular breakfast pattern was higher as compared to Kashmiri population (51%)49, 

adolescent of Baroda (58%)50 and overweight adolescent girls of Haryana (59%)51, 

and lower as compared tosouth Indian girls (87%)52 and girls from Bihar (100%)53. 

5.3.2 COMPARATIVE DISCUSSION ON FOOD CONSUMPTION 

PATTERN 

The present study has evaluated two different types of dietary patterns,the habitual 

diet taken with major meal of the day and the snacking pattern of the children. Food 

items consumed during meals were nutrient dense,and therefore considered as healthy 

food items.The food items taken in snacks were energy dense and less in nutrients, so 

they were considered as unhealthy food items. 

A study on Indian dietary pattern suggested that Indian diets are based on fruit, 

vegetable, pulses and cereals, mostly rice with added dairy products and are mostly 

vegetarian54. 

5.3.3 COMPARATIVE DISCUSSION ON HEALTHY FOOD 

CONSUMPTION 

Healthy food consumption pattern of Himachali children has been discussed under 

three headings- 

a) Consumption of fruit and vegetable, 

b) Consumption of milk and dairy products, 

c) Consumption of cereals and pulses. 

a. Consumption of fruit and vegetable 

The percentage of Himachali boys having vegetables daily is much higher as 

compared to the Pune, Maharashtrian boys55 but lower as compared to adolescent 

boys of Assam and Bihar56. 

The fruit consumption of Himachali boys is almost similar as compared the 

adolescent boys of Pune, Maharastra55, but much higher as compared to 

adolescent boys of Assam and Bihar56. (Fig 5.19). 
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Fig. 5.19 :Percentages of Himachali boys having daily fruit and vegetables 

consumption as compared to the other studies 

A-Adolescent boys (7-11 years) of Pune Maharashtra, India ((Reema 

Mukherjee,2017)55. 

I- Adolescent boys (10-19 years) of Assam and Bihar (Shantanu Sharma et al,2021)56. 

The percentage of Himachali girls consuming vegetable daily was higher as compared 

to the adolescent girls from Pune55 and Varanasi57-58,but lower as compared to 

adolescent girls of Bihar53,56, Agra59 and Kerala60. 

The percentage of Himachali girls who reported daily fruit consumption was almost 

similar to the adolescent girls of Pune, Maharstra55 and Bihar53, higher as compared to 

the girls of Varanasi57, and girls from Assam and Bihar56 and lower as compared to 

the girls from Varanasi58, Agra59, and Kerala60. (Fig 5.20) 
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Fig. 5.20 :Percentages of Himachali girls having daily fruit and vegetables 

consumption as compared to the other studies 

1. Adolescent boys and girls (7-11 years) of Pune Maharashtra, India ((Reema 

Mukherjee,2017)55 

2. Adolescent boys and girls (10-19 years) of Assam and Bihar (Shantanu 

Sharma et al.,2021)56. 

3. Adolescent girls (13-18 years) of Motihari town Bihar, India(Twara T et 

al.,2015)53 

4. Urban adolescent girls of Varanasi, India (Krishna J et al.,2012)57 

5. Adolescent Girls (10-19 years) Urban slum Agra (Sarvesh Kumar, Neha 

Mishra,2019)59. 

6. Adolescent and adult girls (10-28 years) of Mysore urban area (Omidvar S and 

Begum K, 2014)60. 

7. Teenage adolescent girls (13-19 years) from urban slums of Varanasi (Jitender 

Kumar et al.,2021)58. 

CONSUMPTION OF MILK AND DAIRY PRODUCTS 

The percentage of the Himachali boys (25%) consuming milk and dairy products 

daily, was lower as compared to boys from Pune, Maharastra (71%)55and Assam and 

Bihar (32%)56. 

The percentage of the Himachali girls (47%) with daily milk and dairy products 

consumption was lower as compared to adolescents’ girls from Pune (70%)55, and 
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higher as compared to adolescent girls from Assam and Bihar (29%)56, and Agra 

(42%)59. 

 

Fig. 5.21 :Consumption Frequency of milk and dairy by Himachali boys and 

girls as compared to the other studies 

1. Adolescent boys and girls (7-11 years) of Pune Maharashtra, India ((Reema 

Mukherjee,2017)55 

2. Adolescent Girls (10-19 years) Urban slum Agra (Sarvesh Kumar, Neha 

Mishra,2019)59. 

3. Adolescent boys and girls (10-19 years) of Assam and Bihar (Shantanu 

Sharma et al,2021)56. 

CONSUMPTION OF PULSE AND CEREALS 

The combined percentage of Himachali boys and girls (86%) having daily 

consumption of pulses was found to be highest as compared to the five different 

Indian studies50,52,56,58,61as presented in Figure 5.22. 
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Fig. 5.22 :Consumption Frequency of Pulses by Himachali children (both boys 

and girls) as compared to the other studies 

1. School-going adolescents (10-19 years) of urban Baroda, India (Kotecha et 

al.,2013)50. 

2. School children (10-12 years) of rural community Kerala (Blossom KL, 

2018)52. 

3. Adolescent boys and girls (10-19 years) of Assam and Bihar (Shantanu 

Sharma et al,2021)56 

4. School children (7-9 years) in Lucknow (Saxena and Mishra,2014)61. 

5. Teenage adolescent girls (13-19 years) from urban slums of Varanasi 

(JitenderKumar et al.,2021)58. 

5.3.4 COMPARATIVE DISCUSSION ON UNHEALTHY FOOD 

CONSUMPTION 

 

Fig. 5.23 :Overall percentage of Himachali children with high consumption of 

unhealthy food as compared to the other studies 
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1. Urban Indian adolescents (14-16 years) of Kolkatta, India(Rathi et al.,2017)45. 

2. School-going adolescents (10-19 years) of urban Baroda, India (Kotecha et 

al.,2013)50. 

3. School-aged children (12-18 years) in Rural Himachal Pradesh, India (Gupta 

et al.,2018)62. 

The percentages of Himachali boys and girls having daily consumption of different 

snacking items have been compared with three different populations, urban 

adolescents of Kolkata45, Baroda50 and rural adolescents from Kullu district of 

Himachali Pradesh62 (Figure 5.23). as compared to the reports available from other 

states namely West Bengal and Gujrat the present Himachali children has lower 

consumption of all the snack items. However, when compared with the study of Kullu 

district of Himachal Pradesh a little variation is obtained between the present 

Himachali children and rural boys of Kullu district; 14% vs 7% for soft drink, 16%vs 

5% for sweets, 18% vs 14% for chocolates and candy and 19% vs 13% for cake and 

pastries. Savory snacks consumption was reported by much higher %age of Kullu 

adolescents (71%)62. 

Snacking as become a part of the adolescent food habit57. A cross country study 

reporting on the daily snacking pattern of within 9-13 years of age group from 

Australia, China, Mexico and the US reported that in different countries   two to three 

smacking occasions per day was most common63. 

An Egyptian study has reported that around 70% of the boys and girls are having 

regular fast food consumption64. 

In a study carried out in Baroda City of India's school children in the age group of 10 

to 19 years reported that 30 % of the children consumed fast food and snacks in the 

preceding 24 hours50. An Indian study conducted on adolescence school children of 

Maharashtra Pune reported that snacks and fast food was preferred by around 80% of 

the children55. 

In the present study we found that 8 to 19% of the boys and 9 to 40% of the girls had 

high consumption or frequent consumption of different type of food junk food which 

is comparatively lower than the earlier studies reported from different parts of India.  

Present study also showed that percentage of girls having frequent consumption of 

snacking items was higher as compared to the boys. In a study conducted among the 
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adolescent boys and girls of Kullu district of Himachal Pradesh the different 

percentage of boys and girls consuming different fast food and junk food items vary 

from 4 - 40% in boys and 42-68% in girls which also indicates that girls are more 

addicted to the junk food which is persistent with the present findings62. Other 

studieshave reported frequent consumption of junk food (daily or thrice a week) by 

33% of the girls of the Kurukshetra district of Haryana51and 50%60 of the girls from 

Kerala. These percentages were comparable with the percentages of Himachali girls 

having daily consumption of snacking items. 

5.3.5 DISCUSSION ON VEG AND NON-VEG PATTERN 

The meal pattern of the Himachali adolescents has been assessed in terms of 

vegetarian and non-vegetarian diet, and attempt has been made to compare this 

pattern with other Indian studies. The meal pattern of the Himachali boys and girls 

showed somewhat higher percentages of vegetarian diet (50.3 % boys and 65.7 % 

girls) as compared to the non-vegetarian diets, with more girls reporting vegetarian 

meals as compared to the boys. 

The present report is inconsistent with one of the other findings from Himachal 

Pradesh; i.e the report available on the adolescents of the Kullu district65reported a 

veg meal pattern among 20 % of the subjects, which is lower than the present 

findings. However,one another study reported a 39 % and 63% of veg pattern for 

adolescent boys and girls respectively from Kangra district66 of Himachal Pradesh, 

which is similar for veg- meal pattern of girls reported in present study. 

When compared with different states of India, it has been found that vegetarian meal 

pattern was higher among Himachali adolescents.A higher prevalence of non-

vegetarian meal pattern (100%, 77%) was reported among south Indian adolescent 

populations (Blossom52 andOmdivar60), and among adolescent populations of Pune 

(93 %) from western part of India55. Kashmiri adolescents also reported a much 

higher percentage (61%) of non-vegetarian meal pattern49. Higher percentages of non-

vegetarian pattern (76%) were also observed among the adolescent girls of Agra59. 

Lower percentages of non-vegetarian pattern comparable with the present study was 

reported by the adolescent girls (35%) of Baroda50and adolescent girls (59%) of 

Haryana51. 
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5.4 DISCUSSION ON ASSOCIATION OF DIETARY PATTERN WITH 

MALNUTRITION 

Nutritional studies focus on two major areas of diet in the etiology of malnutrition; 

firstly, the total amount of daily intake of different nutrients which can be obtained 

through diet survey and secondly, from the consumption pattern of different dietary 

sources. The second approach was undertaken in this study. The study has obtained 

self-reported intake pattern on categorized dietary sources (food groups) consumed 

over a period of two weeks prior to the study. 

The dietary pattern of the Himachali children has provided information on the 

nutritional etiology of different categories of malnutrition. The study found a 

combined effect of healthy and unhealthy food consumption on different categories of 

malnutrition.Furthermore, agender difference in dietary pattern for both healthy and 

unhealthy diet patters was also noticed. This has influenced the nutritional status of 

the boys and girls differently.These findings were consistent with some earlier 

studies67-69. 

Studies focussing on daily intake of nutrients had different finding on their role in 

stunting. While some studies have identified lower daily intake of proteins and 

calcium as a factor responsible for stunting70-71,other studies fail to establishsuch 

relation 72. However, the later study found significant relation between consumption 

pattern of food groups (dietary sources) with stunting, particularly the intake pattern 

of fruit, cooked vegetables and dairy products. 

In the present study girls with lower fruit consumption were reported to be more 

stunted which corroborates this earlier report. However, this is not obtained among 

the boys. Again, the present Himachali boys who were stunted had significantly lower 

intake of dairy products and the Himachali girls who were stunted had lower intake of 

cooked vegetables. This also corroborates with the previous study. 

It has been postulated that dairy products and vegetables contains necessary nutrients 

like calcium that is necessary for promoting height. The present study also found that 

vegetarian diet pattern was more among the girls and more girls were found to stunted 

as compared to boys. This point towards the importance of the proteinaceous diet 

(more in animal protein) in the prevention of stunting which was also reported in 

previous studies72-73. 
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Multiple studies have reported a positive association between the unhealthy dietary 

pattern and risk of different categories of malnutrition including stunting, overweight 

and obesity, and an inverse association between healthy dietary pattern with 

malnutrition.  These studies have confirmed the low nutrient content for different fast-

food items in terms of different vitamins and mineral content and high sugar content74 

and higher consumption of such items resulted in lower intake of macro and 

micronutrients. In this study, higher consumption of unhealthy food particularly 

savory snacks, fast food and soft drinks were associated with higher prevalence of 

stunting among the boys. This is in agreement with some earlier reports75-78. 

It was also reported that individuals with malnutrition show trends of higher 

consumption of fast-foods and lower consumption of fruit, vegetables and milk79-80. 

The results of present study are consistent with these findings. 

Thinness was prevalent among boys and girls who had lower consumption of fruits, 

dairy products, cooked vegetables and higher consumption of savory snacks, fast food 

and soft drinks.Similarly, girls with lower fruit and high fast-food consumption and 

boys with higher consumption of savory snacks, fast food, sweet and soft drinks have 

significantly higher proportion of overnutrition. 

From the comparative discussion of height and weight and prevalence rates of 

different categories of malnutrition presented in the earlier section (5.1 and 5.2) it 

appeared that the nutritional status of Himachali adolescent boys and girls was better 

than majority of the similar Indian population from different zones of India covering 

both urban and rural population. Only few urban populations reported similar or 

slightly better nutritional status as compared to the present Himachali population. 

The Himachali adolescent children assessed in this study were selected mainly from 

the non-hilly regions of Mandi district of Himachal Pradesh that includes mostly 

urban and peri-urban areas. These subjects mostly represent upper middle and higher 

socioeconomic class. 

Reports are available that opined socioeconomic status had a significant impact on 

physical health and nutrition81-82, and boys and girls from higher socioeconomic group 

were taller, heavier and even fatter than their peers from average and low 

socioeconomic group81. The results were obtained in the present study corroborates 
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with these findings as boys and girls selected in this study belongs to higher 

socioeconomic strata as mentioned earlier. 

As with urbanization and changes in socio-economic structure of the society we are 

moving through a stage of nutritional transition83, snacking habit has become a part of 

the adolescent food habit30 (Agarwal, 2008)84.  Reema Mukherjee)55. 

In the present study we found that 10 to 27% of the boys had frequent snacking habits 

which is much lower whencompared with the snacking pattern of different adolescent 

population of India as discussed in the previous sections. 

Himachal Pradesh is a state in Northern India and as per the 2011 Census it is the 

least urbanized state in the country. It is one of the few states that has remained 

untouched by other customs external to the state majorly due to geographical location. 

This has contributed a lot in preserving the traditional dietary pattern of the state. 

A typical daily meal pattern of almost every household of Himachal Pradesh is a 

vegetarian diet comprising of dal-chawal-subzi-roti' which includes intake of mostly 

seasonal vegetables.The most striking feature in Himachalidiet, is that a specific kind 

of pulse is not repeated on a daily basis, instead, the weekly menu consists of different 

varieties of pulses. A combination of pulses in diet has been proved to be beneficial to 

meet up the demand for most of the amino acids and provide a balanced intake of 

carbohydrates proteins and fat85. Studies have also reported that as compared to other 

Indian states the average intake of proteins is highest and average fats intake is also 

much higher in Himachal Pradesh86. 

Various factors emanating from socio cultural perspective influence children and 

adolescent behaviour that remain with them throughout their lives86. The food 

behaviour is also not an exception. Factors which strongly influence children food 

habit include family structure, family food preferences, parental support in developing 

children food habit. It was also found that consumption of home-cooked meals is a 

frequent practice among the Himachali children as compared to dining out87. Home 

cooked meals have many proven benefits, such as reduction of excess energy, sugar, 

and fat intakes and increased vegetable and fruit ingestion88 

Therefore, it can be opined that the traditional food habits prevalent in Himachali 

households have definitely influenced the food habits of the children in a positive way 

which is reflected in a higher consumption of different healthy food items by majority 
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of the boys and girls. This definitely indicated towards a balanced diet. Additionally, 

the present study has also revealed that almost 80% or more boys and girls has a 

lower consumption of different unhealthy food items. This has contributedfor better 

nutritional status of adolescent Himachalichildren as compared to other states of 

India. 
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