
Index 

LIST OF CONTENTS 
 

CHAPTER- I INTRODUCTION 1 - 18 

1.1 GROWTH AND DEVELOPMENT 1 

 1.1.1 PHYSICAL GROWTH 1 

 1.1.2 HEIGHT AND WEIGHT 2 

1.2 GROWTH MONITORING 2 

1.3 GROWTH STANDARDS AND GROWTH REFERENCES 3 

1.4 GROWTH INDICES 4 

 1.4.1 HEIGHT- FOR AGE 4 

 1.4.2 BMI-FOR-AGE 5 

 1.4.3 WEIGHT-FOR-AGE 5 

 1.4.4 CUT-OFF VALUES FOR DEFINING STUNTING, 

 THINNESS, OVERWEIGHT AND OBESITY 

6 

1.5 DIET AND DIETARY PATTERNS 6 

1.6 EFFECT OF GLOBALIZATION ON DIETARY PATTERN 7 

1.7 BACKGROUND OF THE STUDY 8 

 1.7.1 THE IMPORTANCE OF ADOLESCENT PERIOD 8 

 1.7.2 THE IMPORTANCE OF NUTRITIONAL STUDIES 10 

 1.7.3 SOCIO-CULTURAL AND DEMOGRAPHIC 

 CONDITIONS OF HIMACHAL PRADESH 

10 

1.8 SCOPE OF THE PRESENT STUDY 11 

1.9 AIMS OF THE STUDY 12 

1.10 OBJECTIVES OF THE STUDY 12 

 REFERENCES 13 
 

CHAPTER- II REVIEW OF LITERATURE 19 - 48 

2.1 PHYSICAL GROWTH AND MALNUTRITION 19 

2.2 DIETARY PATTERN AND MALNUTRITION 27 

2.3 FOOD INTAKE PATTERNS 28 

 REFERENCES 36 
 

CHAPTER- III MATERIALS AND METHODS 49 - 59 

3.1 PLACE OF STUDY 49 

3.2 STUDY DESIGN 49 



Index 

3.3 SUBJECT SELECTION 49 

 3.3.1 INCLUSION CRITERIA 50 

 3.3.2 EXCLUSION CRITERIA 50 

3.4 SAMPLE SIZE CALCULATION 50 

3.5 ETHICAL APPROVAL 51 

3.6 CONSENT FOR THE STUDY 51 

3.7 PHYSICAL MEASUREMENT 52 

 3.7.1 DETERMINATION OF AGE 52 

 3.7.2 DETERMINATION OF HEIGHT 52 

 3.7.3 DETERMINATION OF WEIGHT 52 

 3.7.4 DETERMINATION OF BMI 52 

3.8 ANTHROPOMETRIC ASSESSMENT OF NUTRITIONAL 

STATUS 

52 

3.9 CALCULATION OF Z-SCORES 52 

 3.9.1 CUT OFF VALUES OF Z-SCORES FOR DEFINING 

MALNUTRITION 

53 

3.10 QUESTIONNAIRE SURVEY 53 

3.11 STATISTICAL ANALYSIS 58 

 REFERENCES 59 
 

CHAPTER- IV RESULTS 60  106 

4.1 SUBJECTS 60 

4.2 PHYSICAL CHARACTERISTICS OF THE SUBJECTS 60 

 4.2.1 HEIGHT OF THE SUBJECTS 60 

 4.2.2 WEIGHT OF THE SUBJECTS 63 

 4.2.3 BODY MASS INDEX (BMI) OF THE SUBJECTS 66 

4.3 PREVALENCE OF MALNUTRITION 68 

 4.3.1 PREVALENCE OF STUNTING 68 

 4.3.2 OVERALL PREVALENCE OF DIFFERENT 

 CATEGORIES OF MALNUTRITION 

78 

  4.3.2.1 OVERALL PREVALENCE OF DIFFERENT 

 CATEGORIES OF MALNUTRITION IN BOYS 

 AND GIRLS AT DIFFERENT AGE GROUP 

78 



Index 

  4.3.2.2 OVERALL PREVALENCE OF DIFFERENT 

 CATEGORIES OF MALNUTRITION ACROSS THE 

 ADOLESCENT CATEGORIES IN BOYS AND 

 GIRLS 

80 

4.4 RESULTS ON DIETARY PATTERN 82 

 4.4.1 BREAKFAST HABIT OF THE HIMACHALI 

 CHILDREN 

82 

 4.4.2 CONSUMPTION PATTERN OF HEALTHY FOOD 

 ITEMS 

83 

 4.4.3 CONSUMPTION PATTERN OF UNHEALTHY 

 FOOD ITEMS 

89 

 4.4.4 VEG AND NON- VEG FOOD CONSUMPTION BY 

 THE HIMACHALI ADOLESCENT POPULATION 

94 

4.5 RESULTS ON ASSOCIATION BETWEEN DIETARY 

PATTERN AND NUTRITIONAL STATUS 

96 

 4.5.1 DIETARY PATTERN AND STUNTING 96 

 4.5.2 DIETARY PATTERN AND THINNESS 99 

 4.5.3 DIETARY PATTERN AND OVER-NUTRITION 

 (OVERWEIGHT AND OBESITY) 

102 

 REFERENCES 106 
 

CHAPTER- V DISCUSSION 107 - 145 

5.1 DISCUSSION ON PHYSICAL GROWTH 107 

 5.1.1 DISCUSSION ON HEIGHT 107 

  5.1.1.1 COMPARISON OF MEAN HEIGHT OF 

 HIMACHALI BOYS WITH OTHER INDIAN 

 POPULATION 

107 

  5.1.1.2 COMPARISON OF MEAN HEIGHT OF 

 EARLY ADOLESCENT HIMACHALI BOYS WITH 

 OTHER STUDIES 

108 

  5.1.1.3 COMPARISON OF MEAN HEIGHT OF 

 LATE ADOLESCENT HIMACHALI BOYS WITH 

 OTHER STUDIES 

 

109 



Index 

  5.1.1.4 COMPARISON OF HEIGHT OF 

 HIMACHALI GIRLS WITH OTHER INDIAN 

 POPULATION 

110 

  5.1.1.5 COMPARISON OF MEAN HEIGHT OF 

 EARLY ADOLESCENT HIMACHALI GIRLS WITH 

 OTHER STUDIES 

111 

  5.1.1.6 COMPARISON OF MEAN HEIGHT OF 

 LATE ADOLESCENT HIMACHALI GIRLS WITH 

 OTHER STUDIES 

112 

 5.1.2 DISCUSSION ON WEIGHT 113 

  5.1.2.1 COMPARISON OF MEAN WEIGHT OF 

 HIMACHALI BOYS WITH OTHER INDIAN 

 POPULATION 

113 

  5.1.2.2 COMPARISON OF WEIGHT OF EARLY 

 ADOLESCENT HIMACHALI BOYS WITH OTHER 

 STUDIES 

114 

  5.1.2.3 COMPARISON OF MEAN WEIGHT OF 

 LATE ADOLESCENT HIMACHALI BOYS WITH 

 OTHER STUDIES 

115 

  5.1.2.4 COMPARISON OF WEIGHT OF 

 HIMACHALI GIRLS WITH OTHER INDIAN 

 POPULATION 

115 

  5.1.2.5 COMPARISON OF WEIGHT OF EARLY 

 ADOLESCENT HIMACHALI GIRLS WITH OTHER 

 STUDIES 

117 

  5.1.2.6 COMPARISON OF WEIGHT OF LATE 

 ADOLESCENT HIMACHALI GIRLS WITH OTHER 

 STUDIES 

118 

5.2 COMPARATIVE DISCUSSION ON MALNUTRITION 119 

 5.2.1 PREVALENCE OF STUNTING AMONG 

 HIMACHALI BOYS 

119 

 5.2.2 PREVALENCE OF STUNTING AMONG 

 HIMACHALI GIRLS 

120 



Index 

 5.2.3 PREVALENCE OF THINNESS AMONG 

 HIMACHALI BOYS 

121 

 5.2.4 PREVALENCE OF THINNESS AMONG 

 HIMACHALI GIRLS 

121 

 5.2.5 PREVALENCE OF OVER NUTRITION AMONG 

 HIMACHALI BOYS 

122 

 5.2.6 PREVALENCE OF OVER NUTRITION AMONG 

 HIMACHALI GIRLS 

123 

 5.2.7 DISCUSSION OF GROWTH VELOCITY 124 

5.3 DISCUSSION ON DIETARY PATTERN 125 

 5.3.1 BREAKFAST PATTERN OF HIMACHALI 

 CHILDREN 

125 

 5.3.2 COMPARATIVE DISCUSSION ON FOOD 

 CONSUMPTION PATTERN 

126 

 5.3.3 COMPARATIVE DISCUSSION ON HEALTHY 

 FOOD CONSUMPTION 

126 

 5.3.4 COMPARATIVE DISCUSSION ON UNHEALTHY 

 FOOD CONSUMPTION 

130 

 5.3.5 DISCUSSION ON VEG AND NON-VEG PATTERN 132 

5.4 DISCUSSION ON ASSOCIATION OF DIETARY PATTERN 

WITH MALNUTRITION 

133 

 REFERENCES 137 
 

CHAPTER- VI SUMMARY AND CONCLUSION 146 - 148 

6.1 SUMMARY 146 

6.2 DIETARY PATTERN 147 

6.3 DIET AND MALNUTRITION 147 

 CONCLUSION 148 
 

ANNEXURES 149 - 152 

QUESTIONNAIRE 153 - 156 

PUBLICATIONS   

 


