Prevalence and predictors of double burden of malnutrition among Indian adolescents

	Table 1: Descriptive Statistics for Adolescent Female Population Sample by nutritional outcome, India (2019-2021)

	
	Overweight or obese
	Thin
	Either overweight or thin

	Age
	
	

	15
	3.6
	44.8
	45.9

	16
	4.0
	40.9
	42.6

	17
	5.1
	37.3
	39.9

	18
	5.0
	34.0
	35.5

	19
	6.8
	32.3
	34.4

	Food Score 6 Or More
	
	

	0
	4.5
	38.9
	40.2

	1
	6.5
	34.1
	37.3

	Highest Educational Level
	
	

	No Education
	3.3
	37.2
	35.2

	Primary
	3.3
	38.9
	38.0

	Secondary
	4.8
	38.3
	40.1

	Higher
	7.6
	33.9
	38.8

	Wealth Status
	
	

	Poorest
	2.1
	40.6
	39.2

	Poorer
	3.4
	39.0
	39.3

	Middle
	5.0
	38.2
	40.3

	Richer
	6.6
	36.5
	40.3

	Richest
	9.8
	33.3
	39.4

	Place of residence
	
	
	

	Urban
	8.4
	35.4
	40.1

	Rural
	3.8
	38.8
	39.6

	Religion
	
	
	

	Hindu
	4.6
	40.5
	41.8

	Muslim
	6.3
	34.1
	36.5

	Christian
	4.8
	22.9
	26.2

	Others
	5.7
	29.0
	32.5

	Ethnicity
	
	
	

	Scheduled Caste
	4.3
	40.5
	41.3

	Scheduled Tribe
	3.6
	33.1
	34.3

	Other Backward Caste
	4.7
	40.4
	41.7

	None
	7.1
	35.0
	38.8

	Region
	
	
	

	North
	5.1
	35.7
	37.8

	North East
	4.0
	34.0
	35.1

	East
	5.0
	52.7
	54.5

	West
	5.5
	48.1
	49.5

	Central
	3.5
	39.4
	39.7

	South
	9.0
	39.5
	44.7

	Total
	4.8
	38.0
	39.7


   
	Table 2: Percentage of adolescent women by nutritional outcome and background characteristics, India (2019-2021)

	Background Characteristics
	Overweight or obese BMI - women
	Thin BMI - women
	Adolescent either overweight or thin

	Age
	Poor
	Rich
	Poor
	Rich
	Poor
	Rich

	15
	2.2
	5.4
	46.7
	42.3
	46.5
	45.0

	16
	2.5
	5.9
	42.0
	39.7
	42.3
	42.9

	17
	3.1
	7.4
	38.7
	35.7
	39.2
	40.6

	18
	3.0
	7.2
	34.9
	32.9
	34.4
	36.8

	19
	4.0
	9.4
	34.9
	29.8
	33.8
	35.0

	Food Score 6 or more

	0
	2.8
	6.5
	40.5
	37.0
	40.0
	40.4

	1
	3.6
	8.9
	35.8
	32.6
	36.1
	38.3

	Highest Educational Level

	No education
	2.5
	7.5
	38.7
	28.8
	35.9
	31.3

	Primary
	2.6
	6.4
	40.3
	33.2
	38.6
	35.2

	Secondary
	2.9
	6.8
	39.8
	36.7
	39.8
	40.4

	Higher
	4.1
	8.7
	37.4
	32.7
	39.1
	38.7

	Wealth Index combined

	Poorest
	2.1
	5.2
	40.6
	37.8
	39.2
	40.2

	Poorer
	3.4
	6.6
	39.0
	36.5
	39.3
	40.3

	Middle
	4.3
	9.8
	39.3
	33.3
	40.8
	39.4

	Place of residence

	Rural
	2.8
	5.7
	39.9
	36.8
	39.5
	39.7

	Urban
	4.7
	9.1
	37.6
	34.9
	38.9
	40.4

	Religion
	
	
	
	
	
	

	Hindu
	2.7
	6.8
	42.3
	38.3
	41.6
	42.0

	Muslim
	3.9
	8.1
	36.4
	32.3
	36.4
	36.6

	Christian
	3.3
	7.3
	24.0
	21.0
	26.0
	26.6

	Others
	4.3
	6.7
	26.7
	30.5
	29.3
	34.6

	Ethnicity
	
	
	
	
	
	

	Scheduled Caste
	2.6
	6.5
	41.8
	38.7
	40.9
	41.9

	Scheduled Tribe
	2.8
	5.9
	35.2
	27.0
	35.4
	31.1

	Other Backward Caste
	2.8
	6.6
	42.3
	38.5
	41.6
	41.8

	None
	4.1
	8.7
	37.8
	33.6
	38.5
	38.9

	India Region
	
	
	
	
	
	

	North
	2.9
	6.2
	36.2
	35.5
	36.6
	38.4

	Northeast
	2.7
	7.4
	36.2
	28.3
	35.8
	33.4

	East
	2.2
	7.2
	59.8
	47.3
	58.0
	51.9

	West
	3.5
	6.6
	50.2
	47.0
	49.3
	49.6

	Central
	2.4
	5.3
	41.0
	36.7
	40.2
	38.8

	South
	6.1
	10.3
	45.4
	36.9
	47.8
	43.4

	Indian Adolescent
	2.9
	7.0
	39.7
	36.1
	39.4
	40.0


   
	Table 3: Odds ratio of nutrition outcome among adolescent in India, 2019-21

	
	Overweight/Obesity
	Thinness
	Any

	Age of Adolescent

	15
	1
	1
	1

	16
	1.23*** [1.12,1.35]
	0.86*** [0.83,0.89]
	0.89*** [0.86,0.92]

	17
	1.57*** [1.43,1.71]
	0.74*** [0.71,0.77]
	0.80*** [0.77,0.83]

	18
	1.44*** [1.32,1.58]
	0.65*** [0.62,0.67]
	0.65*** [0.62,0.67]

	19
	1.94*** [1.77,2.13]
	0.58*** [0.56,0.61]
	0.59*** [0.56,0.61]

	Consuming any of 6 or more items

	0 food_6pls
	1
	1
	1

	1 food_6pls
	1.14*** [1.06,1.21]
	0.92*** [0.89,0.96]
	0.96** [0.93,0.99]

	Educational Attainment

	no education
	1
	1
	1

	primary
	1.04 [0.82,1.30]
	1.04 [0.96,1.13]
	1.09* [1.01,1.17]

	secondary
	1.08 [0.90,1.28]
	1.05 [0.98,1.12]
	1.16*** [1.09,1.23]

	higher
	0.86 [0.71,1.05]
	1.06 [0.98,1.15]
	1.25*** [1.15,1.34]

	Household Wealth Status

	poorest
	1
	1
	1

	poorer
	1.39*** [1.24,1.56]
	0.96 [0.93,1.00]
	1 [0.97,1.04]

	middle
	2.05*** [1.84,2.30]
	0.87*** [0.84,0.91]
	0.98 [0.94,1.01]

	richer
	2.52*** [2.24,2.84]
	0.80*** [0.77,0.84]
	0.94** [0.90,0.98]

	richest
	3.87*** [3.42,4.38]
	0.69*** [0.66,0.73]
	0.90*** [0.85,0.94]

	Place of residence

	Rural
	1
	1
	1

	Urban
	1.26*** [1.18,1.34]
	0.96* [0.93,0.99]
	0.99 [0.96,1.03]

	Household Head Religion

	Hindu
	1
	1
	1

	Muslim
	1.23*** [1.14,1.33]
	0.91*** [0.88,0.95]
	0.93*** [0.90,0.97]

	Christian
	1.1 [0.93,1.29]
	0.67*** [0.61,0.74]
	0.73*** [0.67,0.80]

	Other
	1.17 [0.98,1.39]
	0.96 [0.88,1.04]
	0.95 [0.88,1.03]

	Ethnicity

	SC
	1
	1
	1

	ST
	0.80*** [0.70,0.91]
	0.96 [0.91,1.00]
	0.94** [0.90,0.98]

	OBC
	0.91* [0.84,0.98]
	1.02 [0.99,1.05]
	1 [0.97,1.03]

	General
	1.41*** [1.30,1.53]
	0.89*** [0.86,0.93]
	0.97 [0.93,1.00]

	Region of India

	North
	1
	1
	1

	NE
	1.48*** [1.34,1.64]
	0.93** [0.89,0.97]
	0.98 [0.94,1.02]

	East
	1.20* [1.03,1.40]
	1.79*** [1.67,1.92]
	1.86*** [1.74,1.98]

	West
	1.44*** [1.28,1.61]
	1.58*** [1.49,1.67]
	1.57*** [1.49,1.65]

	Central
	1.1 [1.00,1.22]
	0.95* [0.91,0.99]
	0.98 [0.94,1.02]

	South
	2.53*** [2.29,2.78]
	1.05 [1.00,1.10]
	1.26*** [1.20,1.32]

	
	
	
	

	_cons
	0.010*** [0.00, 0.01]
	0.98 [0.912,1.06]
	0.78 [0.72,0.84]

	R2
	0.0641
	0.0158
	0.0131

	N
	108003
	108003
	116625

	Log likelihood: null model
	-22394.571
	-72048.863
	-79305.135

	Log likelihood: full model
	-20958.326
	-70913.359
	-78268.561

	LR chi2(24)
	2872.49
	2271.01
	2073.15

	Prob > chi2
	0
	0
	0


          
	Table 4: Decomposition of components affecting nutrition outcome- obese/overweight- among adolescent in India, 2019-21

	
	Obese or Overweight

	
	Absolute Contribution
	Standard Error
	% Contribution

	Obese or Overweight

	E
	0.02122
	0.00212
	43.39***

	C
	0.02768
	0.00233
	56.61***

	R
	0.0489
	0.00203
	
	

	
	Difference in Characteristics
	Difference in Coefficients

	
	Absolute Contribution
	Standard Error
	% Contribution
	Absolute Contribution
	Standard Error
	% Contribution

	Age of Adolescent

	15
	
	
	
	
	
	

	16
	-0.00009
	0.00005
	-0.17*
	-0.00108
	0.00123
	-2.21

	17
	0.0001
	0.00002
	0.21***
	-0.00174
	0.00108
	-3.56

	18
	-0.00006
	0.00002
	-0.13***
	-0.00106
	0.00118
	-2.16

	19
	0.00131
	0.00017
	2.68***
	0.00005
	0.00092
	0.1

	Consuming any of 6 or more items

	<6 food items
	
	
	
	
	
	

	>6 food items
	0.00077
	0.00028
	1.57***
	0.00061
	0.00069
	1.25

	Highest Educational Attainment prior to survey

	No Education
	
	
	
	
	
	

	Primary
	0.00102
	0.00089
	2.1
	-0.00153
	0.00094
	-3.13

	Secondary
	-0.00034
	0.0004
	-0.69
	-0.01568
	0.00745
	-32.06**

	Higher
	-0.00193
	0.00105
	-3.95*
	-0.00096
	0.00039
	-1.96**

	Place of residence

	Rural
	
	
	
	
	
	

	Urban
	0.00954
	0.00124
	19.52***
	0.00002
	0.00042
	0.05

	Household Head Religion Belongingness

	Hindu
	
	
	
	
	
	

	Muslim
	0.00036
	0.00015
	0.74**
	-0.00044
	0.00065
	-0.9

	Christian
	0.00005
	0.00007
	0.1
	-0.00014
	0.00017
	-0.29

	Other
	0.00019
	0.00015
	0.39
	-0.00017
	0.00013
	-0.35

	Ethnicity

	SC
	
	
	
	
	
	

	ST
	0.00346
	0.00083
	7.08***
	-0.003
	0.001
	-6.14***

	OBC
	-0.00052
	0.00026
	-1.07**
	-0.00532
	0.00192
	-10.89***

	General
	0.00343
	0.00066
	7.02***
	-0.0006
	0.00071
	-1.23

	Region of India

	North
	
	
	
	
	
	

	NE
	-0.00544
	0.00125
	-11.12***
	0.00199
	0.0021
	4.06

	East
	0.0002
	0.00014
	0.4
	0.00001
	0.00029
	0.02

	West
	0.00111
	0.00049
	2.27**
	-0.00012
	0.0004
	-0.25

	Central
	0.00037
	0.00048
	0.75
	-0.0039
	0.00181
	-7.98**

	South
	0.00768
	0.00075
	15.7***
	-0.00135
	0.00049
	-2.76***

	Constant
	
	
	
	0.0621
	0.01121
	127***

	
	
	
	
	
	
	

	N
	108003
	
	
	
	
	


      
	Table 5: Decomposition of components affecting nutrition outcome- thin/ underweight- among adolescent in India, 2019-21

	
	Thin or Underweight

	
	Absolute Contribution
	
	Standard Error
	
	% Contribution
	

	Obese or Overweight

	E
	0.00067
	
	0.00525
	
	1.44
	

	C
	0.04617
	
	0.0068
	
	98.56***
	

	R
	0.04684
	
	0.00398
	
	
	

	
	Difference in Characteristics
	Difference in Coefficients

	
	Absolute Contribution
	Standard Error
	% Contribution
	Absolute Contribution
	Standard Error
	% Contribution

	Age of Adolescent

	15
	
	
	
	
	
	

	16
	-0.0003
	0.00075
	-0.65
	-0.00794
	0.00248
	-16.95***

	17
	0.00024
	0.00058
	0.5
	-0.00517
	0.00247
	-11.03**

	18
	-0.00025
	0.00061
	-0.53
	-0.00749
	0.00262
	-15.99***

	19
	0.00259
	0.00637
	5.52
	0.00175
	0.00263
	3.73

	Consuming any of 6 or more items

	<6 food items
	
	
	
	
	

	>6 food items
	0.00091
	0.00228
	1.94
	-0.00013
	0.00254
	-0.27

	Highest Educational Attainment prior to survey

	No Education
	
	
	
	
	

	Primary
	0.0004
	0.00112
	0.85
	-0.00028
	0.00078
	-0.59

	Secondary
	-0.00002
	0.00024
	-0.04
	-0.0362
	0.02308
	-77.29

	Higher
	-0.00001
	0.001
	-0.03
	-0.00556
	0.00373
	-11.87

	Place of residence

	Rural
	
	
	
	
	
	

	Urban
	0.00693
	0.01963
	14.79
	-0.00415
	0.00615
	-8.85

	Household Head Religion Belongingness

	Hindu
	
	
	
	
	
	

	Muslim
	0.00032
	0.00079
	0.67
	0.00188
	0.00197
	4.01

	Christian
	0.00045
	0.00111
	0.96
	0.00004
	0.00068
	0.08

	Other
	0.00082
	0.00205
	1.76
	-0.00234
	0.00077
	-4.99***

	Ethnicity

	SC
	
	
	
	
	
	

	ST
	-0.00058
	0.00155
	-1.23
	0.00005
	0.00075
	0.11

	OBC
	-0.00011
	0.00035
	-0.24
	-0.00002
	0.00508
	-0.05

	General
	0.00143
	0.00385
	3.05
	0.00788
	0.00361
	16.83**

	Region of India

	North
	
	
	
	
	
	

	Northeast
	0.00064
	0.00236
	1.36
	0.00407
	0.00193
	8.68**

	East
	-0.0027
	0.00663
	-5.76
	0.00337
	0.00107
	7.19***

	West
	-0.00471
	0.01152
	-10.06
	-0.00022
	0.00224
	-0.46

	Central
	-0.00024
	0.0008
	-0.52
	-0.001
	0.00282
	-2.14

	South
	-0.00511
	0.01255
	-10.9
	0.01162
	0.00357
	24.8***

	Constant
	
	
	
	0.086
	0.03012
	183.59***

	
	
	
	
	
	
	

	N
	108003
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Prevalence and predictors of double burden of malnutrition among Indian  adolescents    

Table 1: Descriptive Statistics for  Adolescent  Female  Population Sample by  nutritional outcome, India (2019 - 2021)  

 Overweight or  obese  Thin  E ither overweight  or thin  

Age    

15  3.6  44.8  45.9  

16  4.0  40.9  42.6  

17  5.1  37.3  39.9  

18  5.0  34.0  35.5  

19  6.8  32.3  34.4  

Food Score 6 Or More    

0  4.5  38.9  40.2  

1  6.5  34.1  37.3  

Highest Educational Level    

No Education  3.3  37.2  35.2  

Primary  3.3  38.9  38.0  

Secondary  4.8  38.3  40.1  

Higher  7.6  33.9  38.8  

Wealth  Status    

Poorest  2.1  40.6  39.2  

Poorer  3.4  39.0  39.3  

Middle  5.0  38.2  40.3  

Richer  6.6  36.5  40.3  

Richest  9.8  33.3  39.4  

Place o f  re si dence     

Urban  8.4  35.4  40.1  

Rural  3.8  38.8  39.6  

Religion     

Hindu  4.6  40.5  41.8  

Muslim  6.3  34.1  36.5  

Christian  4.8  22.9  26.2  

Others  5.7  29.0  32.5  

Ethnicity     

Scheduled Caste  4.3  40.5  41.3  

Scheduled Tribe  3.6  33.1  34.3  

Other Backward Caste  4.7  40.4  41.7  

None  7.1  35.0  38.8  

Region     

North  5.1  35.7  37.8  

North East  4.0  34.0  35.1  

East  5.0  52.7  54.5  

West  5.5  48.1  49.5  

