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Abstract

ABBREVIATIONS

WHO: World Health Organization; CDC: Centre for Disease
Control and Prevention; IAP: Indian Academy of Pediatrics; ROC:
Receiver Operating Characteristic Curve Analysis

INTRODUCTION

Assessment of nutritional status is highly intricate and
individualized process, as it evaluates intake and expenditure
of nutrients and other nutrition related health indicators.
Adequate and balanced nutrition is required for overall normal
growth of a child. An increase is witnessed in the nutritional
requirements of an individual during the transitional phase of
adolescence [1]. Good nutrition during adolescence is critical to
cover the deficits suffered during childhood and should include
nutrients required to meet the demands of physical, cognitive
growth and development as well as provides adequate stores
of energy to prevent adult onset of nutrition related diseases
[2-4]. Adolescents constitute about 22.8% of total population
of India [5]. A large number of adolescents suffer from chronic
undernutrition; those belonging to the affluent segments of
society may suffer from obesity. Both conditions, however,
compromise adolescents’ general health and performance. The
rate of undernutrition among infants, children, adolescents and
adults of India are among the highest in the world [6]. Poor
nutritional status among adolescents may result in stunting and
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Assessment of nutritional status of a population using most appropriate growth chart is essential to establishitshealth status and for administering timely interventions. This study
aimed to assess the nutritional status and its correlates among adolescent girls and to ascertain the suitable growth chart/reference to estimate undernutrition among them. The
cross-sectional sample consisted of 1045 adolescent girls of scheduled caste category aged 9 to 17 years of District Yamunanagar, Haryana. Weight and height were measured to
calculate Body Mass Index. Hemoglobin level of the girls was measured using Sahli’s acid haematin technique. Dietary habits, socio-demographic and micro-environmental variables
were recorded using structured questionnaire. Nutritional status was evaluated with the help of BMI using different standards. Anaemic status was assessed using WHO (1968)
classification.Correlates of nutritional status were investigated using Chi-square test. According to CDC (2000), classification, 44.3% girls were underweight, 54.4% normal and 1.3%
girls were overweight. Using IAP (2015), classification, 82.9% girls were normal; 14.5% thin; 2.3% overweight and 0.3% were obese. According to WHO (2007), reference data,
68.1% girls were stunted while 67.1% girls revealed wasting. 91.1% girls were found to be anaemic. Mother’s educational status and consumption of homemade food by the girls
showed significant association with the nutritional status of the girls. ROC analysis revealed IAP (2015), to be the most suitable for assessment of undernutrition among adolescent

girls as compared to the other two criteria which overestimated the prevalence of thinness among them.

low lean body mass which may lead to concurrent and future
adverse health outcomes especially in the poor reproductive
performance among women [7]. In India, adolescent girls make
the most vulnerable segment of the society as the rapid growth
and development changes expose them to the detrimental effects
of under nutrition and they face serious health problems due to
low socio-economic conditions, inadequate nutrition and gender
discrimination [8]. A national survey on children conducted by
the Government of India and UNICEF in 2013-2014 revealed that
the rate of stunting among children has declined significantly
from 48% to 39% in many states of India between 2006 and
2014. Stunting among children of Haryana declined from 46%
to 37% during this period. Among women of reproductive age,
prevalence of thinness and stunting was found to be 40% and
12%, respectively [9]. In district Yamunanagar, the prevalence of
stunting, wasting and underweight among children below 5 years
has been reported to be 30%, 38.4% and 31.8%, respectively and
the% prevalence of thinness among 15 to 49 years old women
was 16.2% [10]. Undernutrition continues to be a common,
social, and major public health problem in India today. Updated
profile on physical growth and nutritional status of children and
adolescents is necessary for formulation and implementation of
appropriate nutrition intervention strategies at an early stage.
Intensive studies assessing the multifarious factors affecting
nutritional status during adolescence are meager in the state

Cite this article: Goyal PA, Talwar 1. Assessment of Nutritional Status and Its Correlates among Adolescent Girls of Haryana, India. Ann Pediatr Child Health

2020; 8(10): 1217.



@SCiMedCentral

Goyal PA, et al. (2020)

of Haryana, India [11-14]. Therefore, the present study was
undertaken to assess the nutritional status and its correlates
among adolescent girls belonging to scheduled caste category
residing in District Yamunanagar, Haryana. An attempt has been
made to apply WHO (2007), reference data as well as growth
charts given by Indian Academy of Pediatrics (2015), and Centre
for Disease Control and Prevention (2000), to ascertain the most
suitable growth chart/reference to assess malnutrition in an
Indian population.

MATERIAL AND METHODS

District Yamunanagar is one of the 21 districts of Haryana
State. The district is bounded by an area of 1756 km?and shares
its border with Himachal Pradesh in the north, Uttar Pradesh
in the east, District Karnal in the south, District Kurukshetra in
the south-west and District Ambala in the west. It contains three
tehsils (divisions), namely Jagadhri, Chhachhrauli, and Bilaspur
and three sub-tehsils (sub-divisions), namely Radaur, Sadhaura
and Mustafabad. Yamunanagar is the biggest district in terms
of villages in Haryana, as it includes 475 Panchayats and 636
villages.

The present study was conducted on scheduled caste
adolescent girls belonging to District Yamunanagar, Haryana.
Scheduled castes are the Indian population groupings that
are explicitly recognized by the Constitution of India, earlier
called the “depressed classes” by the British. Thirty-nine
groups of Haryana were notified as scheduled castes under
the Article 341 of the constitution. In terms of scheduled caste
population, Yamunanagar holds 4™ position amongst various
districts of Haryana. As per the 2011 census, scheduled caste
population constitutes 25.26% of the total population of District
Yamunanagar.Balmiki, Chamar and Deha are the primary
scheduled caste populations residing in the area.

Cross-sectional sample of apparently healthy 1045 scheduled
caste adolescent girls aged 9 to 17 years was collected using
purposive sampling from 21 government schools located in three
tehsils namely Jagadhri, Chhachhrauli, and Bilaspur of District
Yamunanagar.

Date of birth of each girl was recorded from the school
registers and all doubtful cases were excluded. The ages were
converted to decimal age using ‘Decimal Age Calendar’ [15]. The
data were divided into nine age groups each of the magnitude
of one year. Height and weight were taken on each subject
using standardized anthropometric techniques [16]. There was
no inter-observer technical error of measurement as all the
measurements were taken by the same investigator, the first
author. Checks were made to find out intra observer technical
error of measurement which was found to be less than 1%. Body
mass index (BMI), was computed from height and weight [BMI=
Wt (kg)/Ht (m?)]. The nutritional status was assessed with help
of BMI using three criteria namely, Growth Charts by Centre for
Disease Control and Prevention (CDC) [17]; Reference data by
World Health Organization (WHO), 2007 based on z-scores [18];
and Growth charts by Indian Academy of Pediatrics (IAP) [19]).
CDC (2000) growth charts classified children with > 95" percentile
BMI-for-age as obese; children with BMI levels between the 85
and 94"percentile as overweight and under the 5"percentile as

underweight. Following the recommendations of WHO [15], the
nutritional status of each individual was calculated as z-score or
S.D. scores for Height-for-age and BMI-for-age indices using WHO
AnthroPlus Software. The cut-off points for mild, moderate and
severe malnutrition for z-scores of this index was -1.1 to -2.0 S.D,
-2.0to -3.0 S.D. and less than -3.1 S.D., respectively. Following the
revised growth charts given by IAP (2015), the 3rd percentile
was used to define thinness and the adult equivalent of 23 and 27
cut-offs presented in BMI charts was used to define overweight
and obesity.

Haemoglobin level of each subject was estimated following
Sahli’s Acid Haematin Method to assess the prevalence of
anaemia in them. The blood sample was taken by a trained
technician. Anaemia, as defined by World Health Organization
is haemoglobin value below 13 g/dl in men over 15 years of
age, below 12 g/dl in non-pregnant women over 15 years,
and below 11 g/dl in pregnant women [20]. The prevalence of
anaemia among scheduled caste adolescent girls was estimated
by using the reference standards recommended by World Health
Organization (1968).

Information on socio-economic, demographic (family type,
family size, type of house, number of rooms in the house, birth
order of participants), and micro-environmental (location of
kitchen and toilet, fuel and stove type used in kitchen, flush type
used, drainage facility, source of drinking water, use of water
filters), variables along with Bdietary habits (number of meals
consumed per day, food habits, intake of milk and fruit), was
obtained using structured questionnaire. The socio-economic
status of the families was assessed using modified Kuppuswamy’s
socio-economic status scale [21].

To evaluate the most suitable criteria to estimate under
nutrition ROC curve analysis was performed using SPSS v.
16. Pearson’s chi-square test was used to investigate various
correlates of nutritional status.

RESULTS

As per Kuppuswamy’s socioeconomic status scale [21],
majority of the subjects under study (74%), belonged to upper-
lower socio-economic class; 19.4% to lower-middle class. Out
of remaining 6.6%, 3.3% belonged to lower class and 3.3% to
upper-middle class. Majority of the parents were illiterate (32.7%
fathers and 49.7% mothers), while 64.8% fathers and 49.5%
mothers had education between primary to higher secondary
level. Only 2.5% fathers and 0.8% mothers were educated upto
graduate and post graduate level. Majority of the fathers were
daily wagers/laborers (68.2%), and mothers were housewives
(70.1%). Some of the parents worked as skilled workers as
masons/carpenters/drivers/factory workers (12.1% fathers
and 0.6% mothers), while few had their own business (12.3%
fathers and 1.1% mothers). Most of the subjects were living in
their own houses (81.3%), and only 18.7%occupied rented
accommodation.76.7%subjects belonged to nuclear families and
23.3%to joint families. Most of these girls were living in poor
environmental conditions.

Table 1 presents the age-wise percentage prevalence of
underweight, normal and overweight scheduled caste girls
according to classification by CDC [17]. The total sample revealed

Ann Pediatr Child Health 8(10): 1217 (2020)

2/11



@SCiMedCentral

Goyal PA, et al. (2020)

44.3% girls as underweight, 54.4% as normal and 1.3%as
overweight. Age-wise percentage distribution of adolescent girls
in different z-score categories according to height-for-age index
is presented in Table 2. Majority of girls had z-scores -1 S.D. or
more below the reference median. 68.1%girls were stunted and
remaining 31.9% were classified as normal.Out of 68.1% stunted
girls, 39.4% suffered from mild stunting; 23.2% from moderate
stunting and 5.4% from severe stunting. Table 3 presents the
percentage prevalence of different grades of wasting in sample
girls for BMI-for-age z-score. 67.1% girls were grouped under
various levels of wasting. The percentage prevalence of mildly,
moderately and severely wasted girls was 34%, 23.7% and 9.4%,
respectively. According to classification by IAP [19], the age-wise
prevalence of thinness, normal, overweight and obese categories
among girls of District Yamunanagar has been presented in Table
4. 82.9% girls were found to be normal; 14.5% girls fell in the
category of thinness; 2.3%girls were overweight and 0.3%girls
were obese.

The prevalence of wundernourished girls of District
Yamunanagar varied according to the criteria used. ROC analysis
showed that all the three criteria were significantly determining
undernutrition, but growth charts by IAP (2015) had largest
area under the curve (AURC=0.923), making it the most suitable
criterion to predict undernutrition in the scheduled caste

adolescent girls of the present study; followed by CDC (2000)
growth charts (AURC= 0.905) and WHO (2007) reference
(AUC=0.896).

Figure 1 shows the prevalence of anaemia among the
adolescent girls. As per WHO (1968), classification for prevalence
of anameia, 91.1% adolescent girls were found to be anaemic
while only 8.9% were non-anaemic.

Correlates of Nutritional Status

Association of socio-economic, demographic and micro-
environmental parameters with the nutritional status of the
girls was studied. Educational status of mothers showed
significant association with the nutritional status of the girls (y*=
20.568, p-value=0.024*). Chi-Square revealed non-significant
relationship between the nutritional status of the girls and
their father’s educational status, parent’s occupational status
and monthly family income as evident from Table 5. The girls
who were residing in nuclear families; had a family size of < 4
members; lived in their own houses; had a sib-ship size of two;
and were of first birth order showed better nutritional status.
However, Chi-square test revealed non-significant relationship
between these demographic factors and nutritional status of the
subjects (Table 6).

Table 1: Number and percentage Prevalence of Underweight, Normal, Overweight and Obese subjects according to CDC (2000) Classification.

Age ) Underweight Normal Overweight
Number of Subjects

(Years) N % N % N %
9 119 62 52.1 57 47.9 0 0.0
10 113 65 57.5 48 42.5 0 0.0
11 115 67 58.3 48 41.7 0 0.0
12 114 49 43.0 61 53.5 4 35
13 113 42 37.2 68 60.2 3 2.7
14 116 34 29.2 80 69.0 2 1.7
15 125 47 37.6 76 60.8 2 1.6
16 116 51 44.0 64 55.2 1 0.9
17 114 46 40.4 66 57.9 2 1.8
Total 1045 463 443 568 54.4 14 1.3

Table 2: Number and percentage Prevalence of Stunting (Height-for-age z-score) in Scheduled Caste Girls according to WHO, 2007.

Age - Normal Mild Moderate Severe
(Years) Number of Subjects >-1SD -1to-1.9 SD -2t0-2.9SD -3 and less
N % N % N % N %

9 119 57 47.9 36 30.3 23 19.3 3 2.5
10 113 40 35.4 34 30.1 27 239 12 10.6
11 115 42 36.5 41 35.7 20 17.4 12 10.4
12 114 33 289 47 41.2 28 24.6 6 5.3
13 113 49 43.4 35 31.0 23 20.4 6 5.3
14 116 32 27.6 52 44.8 30 259 2 1.7
15 125 34 27.2 55 44.0 27 21.6 9 7.2
16 116 24 20.7 57 49.1 32 27.6 3 2.6
17 114 22 19.3 55 48.2 33 289 4 35
Total 1045 333 31.9 412 39.4 243 23.2 57 5.4
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B Non Anaemic

B Anaemic

Figure 1 Percentage Prevalence of Anaemia in adolescent girls of present study.

Table 3: Number and percentage Prevalence of Wasting (BMI-for-age z-score) in Scheduled Caste Girls according to WHO, 2007.
Age Number of Normal Mild Moderate Severe
(Years) Subjects >-1SD -1to-1.9 SD -2to-2.9 SD -3 and less

N % N % N % N %
9 119 31 26.0 51 429 24 20.2 13 10.9
10 113 28 24.8 39 34.5 34 30.1 12 10.6
11 115 34 29.6 27 23.5 36 31.3 18 15.6
12 114 43 37.7 31 27.2 24 21.1 16 14.0
13 113 44 389 32 284 20 17.7 17 15.0
14 116 43 37.1 43 37.1 26 224 4 3.4
15 125 46 36.8 40 32.0 32 25.6 7 5.6
16 116 34 29.3 45 38.8 31 26.7 6 5.2
17 114 41 36.0 47 41.2 21 18.4 5 4.4
Total 1045 344 329 355 34.0 248 23.7 98 9.4
Table 4: Number and percentage Prevalence of Thinness, Normal, Overweight and Obese subjects according to IAP (2015) classification.
Age Number of Thinness Normal Overweight Obese
(Years) Subjects N (%) N (%) N (%) N (%)
9 119 19 16.0 100 84.0 0 0.0 0 0.0
10 113 21 18.6 89 78.8 3 2.7 0 0.0
11 115 23 20.0 90 78.3 2 1.7 0 0.0
12 114 21 18.4 88 77.2 5 4.4 0 0.0
13 113 21 18.6 87 77.0 4 35 1 0.9
14 116 9 7.8 104 89.7 3 2.6 0 0.0
15 125 14 11.2 107 85.6 4 3.2 0 0.0
16 116 11 9.5 103 88.8 1 0.9 1 0.9
17 114 12 10.5 99 86.8 2 1.8 1 0.9
Total 1045 151 14.45 867 82.96 24 2.29 3 0.29

Table 7 shows the association of micro-environmental factors
with the nutritional status of the girls. Majority of the families
of the subjects used traditional mud type chulah (hearth), and
firewood as fuel type for cooking purposes. Chi-square revealed
non-significant association between the nutritional status and
location of the kitchen as well as stove/fuel type used by the
respondents. Data on sanitation facilities revealed that toilet

was located outside the residence of 72.9% subjects while
27.1%subjects had toilet inside their houses. 58.6% girls used
boreholes and 22% has access to flush system. Open defecation
was reported by 19.4% girls. No significant association was
found between sanitation facilities and nutritional status of the
girls. The drinking water requirements of the subjects were met
by water taps (97.3%), and hand pumps (2.7%). Only 3.7% girls
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Table 5: Distribution of socio-economic variables based on nutritional status of adolescent girls of District Yamunanagar, Haryana, India.

SOCIO-ECONOMIC VARIABLES Zgl(\)af:slzﬁm GIRESF THINNESS NORMAL OVERWEIGHT+OBESE )lgzv:lfue
N N % N % N %
FATHER’S EDUCATION
llliterate 342 61 | 17.80 |276 8070 |5 1.50
Primary (Class V) 206 28 1360 |173 8400 |5 2.40
Middle (Class VIII) 182 26 1430 |153 8410 3 1.60
Matriculate (Class X) 201 22 11090 | 170 8460 |9 450 12:391,10,0260
Higher Secondary (Class XII) 88 12 13.60 72 81.80 4 4.50
Graduate and above 26 2 7.70 23 88.50 1 3.80
MOTHER’S EDUCATION
Nlliterate 519 76 1460 433 8340 10 1.90
Primary (Class V) 242 28 1160 208 8600 |6 2.50
Middle (Class VIIT) 168 28 1670 129 7680 11 6.50
Matriculate (Class X) 80 10 1250 (70 8750 0 0.00 20:568,10,0.0247
Higher Secondary (Class XII) 28 7 25 21 75.00 0 0.00
Graduate and above 8 2 25 6 75.00 0 0.00
FATHER’S OCCUPATION
Daily Wager 713 102 | 143 593 8320 18 2.50
Skilled Worker 126 19 151 104 8250 3 2.40
Service 77 15 195 60 7790 |2 2.60 259360858
Business 129 15 116 110 8530 |4 3.10
MOTHER’S OCCUAPATION
Daily Wager 263 46 175 207 7870 10 3.80
Skilled Worker 6 1 16.7 5 8230 0 0.00
Service 32 7 21.9 25 7810 0 0.00 10.028,8,0.263
Business 11 2 18.2 8 7270 1 9.10
Housewife 733 95 13.0 622 8490 16 2.20
MONTHLY FAMILY INCOME (In
Rupees)
<5000 59 10 169 46 7800 |3 5.10
5000-10000 751 102 136 629 8380 20 2.70
10000-15000 172 27 157 143 8310 |2 1.20 506960535
15000 and above 63 12 190 49 7780 2 3.20

*p < 0.05, **< 0.01

Table 6: Distribution of demographic variables based on nutritional status of adolescent girls of District Yamunanagar, Haryana, India.

NUMBER OF X2, df,
DEMOGRAPHIC VARIABLES ADOLESCENT GIRLS THINNESS NORMAL OVERWEIGHT+OBESE p-value
N N % N % N %
FAMILY TYPE
Nuclear Family 802 110 13.70 668 83.30 24 3.00
3.561,2,0.169
Joint Family 243 41 16.90 199 81.90 3 1.20
FAMILY SIZE
< 4 members 120 10 8.30 105 87.50 5 4.20
5.160,2,0.076
>4 members 925 141 15.20 762 82.40 22 2.40
TYPE OF HOUSE
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Self Owned 850 118 13.90 713 | 83.90 19 2.20
3.616,2,0.164
Rented 195 33 16.90 154 | 79.00 8 4.10
DURATION OF STAY
Since Birth 838 123 14.70 694 | 82.80 21 2.50
Less than 5 years 171 24 14.00 142 | 83.00 5 2.90 0.475,4,0.976
More than 5 years 36 4 11.10 31 86.10 1 2.80
NUMBER OF ROOMS
Kaccha = ~House  (Temporary 25 2 8.00 23 92.00 0 0.00
Structure)
One room 308 47 15.30 249 | 80.80 12 3.90
Two rooms 426 57 1340 360 8450 9 2.10 5.639,8,0.688
Three rooms 180 27 15.00 149 82.80 4 2.20
>3 rooms 106 18 17.00 86 81.10 1.90
BIRTH ORDER
First Born 327 42 12.80 274 | 83.80 11 3.40
2.010,2,0.366
Later Born 718 109 15.20 593 | 82.60 16 2.20
SIBSHIP SIZE
2 138 16 11.60 115 | 8330 7 5.10
4.711,2,0.095
>2 907 135 14.90 752 | 82.90 20 2.20

Table 7: Relationship of Microenvironmental factors with Nutritional Status of adolescentgirls of District Yamunanagar, Haryana, India.

MICRO-ENVIRONMENTAL NUMBER OF OVERWEIGHT x>, df,
FACTORS ADOLESCENT GIRLS THINNESS NORMAL +0OBESE p-value
N N % N % N %
LOCATION OF KITCHEN
Inside house 531 72 13.6 443 83.4 16 3.0
1.391,2,0.499
Outside house 514 79 15.4 424 82.5 11 2.1
FUEL TYPE
Firewood 278 41 14.7 229 82.4 8 2.9
L.P.G. 468 69 14.7 384 82.1 15 3.2
4.189,6,0.651
Cowdung Cakes 276 37 13.4 236 85.5 3 1.1
Kerosene 23 4 17.4 18 78.3 1 4.3
STOVE TYPE
Traditional Mud Type Chulah 554 78 141 465 83.9 11 20
(Hearth)
Gas Burner 468 69 147 | 384 821 15 3.2 213340711
Kerosene stove 23 4 17.4 18 78.3 1 4.3
PROVISION OF CHIMNEY
Yes 220 28 12.7 190 86.4 2 0.9
3.984,2,0.136
No 825 123 14.9 677 82.1 25 3.0
LOCATION OF TOILET
Inside 283 39 13.8 239 84.5 5 1.8
1.226,2,0.546
Outside 762 112 14.7 628 82.6 22 2.9
FLUSH TYPE
Permanent Flush 230 28 12.2 197 85.7 5 2.2
Borehole 612 96 15.7 499 81.5 17 2.8 2.298,4,0.681
Field (open) 203 27 13.3 171 84.2 5 2.5
DRAINAGE FACILITY
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Open 923 140 15.2 759 82.2 24 2.6
3.345,2,0.188
Closed 122 11 9.0 108 88.5 3 2.5
SOURCE OF DRINKING WATER
Handpump 28 5 179 23 82.1 0 0.0
0.977,2,0.614
Piped 1017 146 14.4 844 83.0 27 2.7
ADEQUECY OF WATER
Yes 948 135 14.2 790 83.3 23 2.4
1.457,2,0.483
No 97 16 16.5 77 79.4 4 4.1
WATER FILTER
Yes 39 5 12.8 32 82.1 2 5.1
1.094,2,0.579
No 1006 146 14.6 835 83.0 25 2.5

had access to water filters. Nutritional status of subjects showed
non-significant association with the source of drinking water and
use of water filters.

Data on dietary habits shown in Table 8 revealed that
majority of the girls (94.2%), had < three meals per day, out of
which 14.3% belonged to thinness category, 82.9% were normal
and 2.7% belonged to overweight +obese category while 5.8%
girls consumed 5 meals a day out of which 16.4% girls were
thin and 83.6% were normal. Out of the total sample, 75% girls
followed non-vegetarian diet; 23.4% drank milk on daily basis
and 50.6%girls consumed fruit on regular basis. There was no
significant association between dietary habits and nutritional
status of the girls. Maximum number of girls belonging to normal
category were those who brought home cooked food for lunch
as compared to girls who had mid-day meal provided by the
school. Chi-square test reported significant association between
consumption of home cooked food and nutritional status of the
girls (x?= 20.758, p-value=0.002**).

Table 9 shows the relationship of nutritional status with
anaemic status of the adolescent girls. It was found that out of
151 thin girls 135 (89.4%), girls were anaemic and out of 867
normal girls 795 (91.50%), girls were suffering from anaemia.
The prevalence of anaemia in overweight + obese girls was found
to be lowest (81.5%), than other two categories. However, chi-
test did not reveal any significant association between nutritional
status and anaemic status of the girls.

DISCUSSION

National Family Health Survey (2015-16), stated that the
problem of malnutrition in children especially in the state of
Haryana is critical with the prevalence of wasting, stunting and
underweight among children amounting to be 30.2%, 34% and
29.4%respectively. In the present study we assessed nutritional
status of scheduled caste girls belonging to lower and middle
class families using three criteria. According to CDC classification,
44.3% girls were underweight, 54.4% normal and 1.3% girls were
overweight. Using IAP classification, 82.9% girls were normal;
14.5% thin; 2.3% overweight and 0.3% were obese. According
to WHO standards, 68.1% girls were found to be stunted while
67.1% girls revealed wasting. The results of the present study
have been compared with the prevalence of undernutrition
among girls reported by several studies conducted in various
Indian states (Table 10), as this will show the existence of

regional variations, if any. The comparative profile of these
studies showed that prevalence of underweight/thinness among
scheduled caste girls of District Yamunanagar is lower than
scheduled caste girls of Ropar, Punjab [22]; Naraingarh, Haryana
[11]; school going girls of District Barnala & Mansa, Punjab [23];
Shimla [24]; Patiala [25]; Varanasi [26-27]; rural areas of Rohtak,
Haryana [12]; Hisar [13]; Assam [28]; Urban slum of Bareilly,
Uttar Pradesh [29]; and Urban Lucknow [30] and higher than
girls of urban areas of Rohtak, Haryana [12]; Rural Lucknow
[30], and District Palwal, Haryana [14], and school going girls of
District Rajgarh, Chhattisgarh [31]. The prevalence of stunting
and wasting among the subjects is higher than the girls of
compared population groups. These differences in prevalence
rates of various grades of malnutrition may be attributed to
different genetic and environmental correlates along with the
different dietary habits, socio-economic levels and cut-off points
used to define undernutrition.

ROC analysis revealed that the growth charts by IAP
(2015), were found to be the most suitable for assessment of
undernutritionamongadolescentgirlsas compared to CDCgrowth
charts and WHO reference data, both of which overestimated the
prevalence of thinness among them. Venkatesh, Pachaiappan,
& Ramalingam (2015), [32], also compared the prevalence of
thinness, overweight and obesity among urban adolescent girls
of Pondicherry using the WHO 2007 BMI-for-age z-scores and
revised IAP (2015), growth charts and concluded that WHO
(2007), reference data overestimated the prevalence of thinness
significantly in comparison to IAP (2015), growth charts for
Indian children.

Under-nutrition is a serious public-health problem
which has direct bearing on increased risk of mortality and
morbidity. The covariates of under-nutrition are intricate and
include genetic, environmental, social and cultural factors.
Environmental contamination (overpopulation, poor micro
and macro-environmental conditions, poor sanitation facility)
contributes to an increasing number of health hazards [33-37].
Identification of risk factors contributing to this epidemic is vital
for its prevention and control. In the present study, educational,
occupational status of parents and their monthly income was
assessed. Mother’s educational status showed significant
association with nutritional status of the girls as is evident from
the chi-square test. The nutritional status of the girls improved
with the improvement in educational status of the mother (Table
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Table 8: Number and percentage distribution of girls based on Dietary habits and Dietary pattern among thin, normal and overweight+obese
categories.
DIETARY HABITS AND NUMBER OF OVERWEIGHT X2 df,
DIETARY PATTERN ADOLESCENT GIRLS THINNESS NORMAL +0OBESE p-value
N N % N % N %
MEALS CONSUMED PER
DAY
> 3 meals 984 141 14.3 816 82.9 27 2.7
1.846,2,0.397
=5 meals 61 10 16.4 51 83.6 0 0.0
FOOD HABITS
Vegetarian 168 24 14.3 139 82.7 5 3.0
Non-Vegetarian 784 113 14.4 652 83.2 19 2.4 0.376,4,0.984
Egg Eaters 93 14 15.1 761 81.7 3 3.2
MILK INTAKE
Yes 323 51 15.8 269 83.3 3 0.9
5.542,2,0.063
No 722 100 13.9 598 82.8 24 3.3
FREQUENCY
OF MILK CONSUMPTION
Never 722 98 13.6 600 83.1 24 3.3
Occasionally 78 12 15.4 65 83.3 1 1.3 6.332,4,0.176
Daily 245 41 16.7 202 82.4 2 0.8
FRUIT INTAKE
Yes 529 76 14.4 443 83.7 10 1.9
2.076,2,0.354
No 516 75 14.5 424 82.2 17 3.3
CANTEEN/LUNCH
/MID-DAY MEAL
Nothing 77 7 9.1 67 87.0 3 3.9
Canteen 202 22 10.9 177 87.6 3 1.5
20.758,6,0.002**
Lunch 207 17 8.2 183 88.4 7 3.4
Midday Meal 559 105 18.8 440 78.7 14 2.5
*p < 0.05, **< 0.01
Table 9: Prevalence of anaemia among Scheduled Caste adolescent girls of District Yamunanagar,Haryana, India according to their Nutritional Status.
NUMBER OF ANAEMIC )
ADOLESCENT GIRLS NON ANAEMIC CASES CASES X% df, p-value
NUTRITIONAL STATUS N % N %
Thin 151 16 10.60 135 89.40
3.996,2,0.136
Normal 867 72 8.30 795 91.50
Overweight+Obese 27 5 18.50 22 81.50
Table 10: Prevalence of different grades of malnutrition among various populations of India.
City/District/State/ . . Criteria Age Sample Unde-rwelght/ Stunting Wasting
Studied Girls . Thinness
Study Used group Size (%) (%) (%)
0
Kharar Tehsil, District-Ropar, Punjabi
Punjab Scheduled NCHS 6-12 219 44.7 26.9 28.8
(Gaur etal., 1995) caste
Naraingarh, Haryana (Talwar et Scheduled WHO,
al, 2007) caste 1986 6-12 145 33.1 31.03 17.2
Rohtak H [R4u1r21) 15.1 12.7 -
ontag, Haryana Rural & Urban =~ NCHS 13-16
(Vashist et al., 2009) 444 13.73 108
(Urban) ' ’ -
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District Barnala& Mansa, Punjab .
(Goyal etal, 2012) School going = WHO, 2007 11-16 417 64.5 66.7 --
Bareilly, Uttar Pradesh UrbanSlum | CDC,2000 = 5-15 219 45.2 224 37.4
(Srivastava et al., 2012)
Varanasi, Uttar Pradesh
(Singh et al, 2012) Rural CDC, 2000 15-19 650 26.6 - -
593
Lucknow, Uttar Pradesh (Sachan et Rural and NCHS/ 17.0 - -
10-19 (Urban)
al, 2012) Urban CDC
254 (Rural) 11.4 -- --
Shimla, Himachal Pradesh Government
(Chadgal& Talwar, 2014) School Going WHO,2007 | 12-18 201 17.83 B -
Agroha, Hisar, Haryana Asian
(Choudhary etal., 2015) Rural criterion 10-19 273 6557
District Patiala, Punjab .
(Kaur et al, 2015) School going _ 10-15 349 50.43 -- --
Varanasi, Uttar Pradesh __
(Krishna & Mishra, 2016) Urban NCHS 10-19 400 23.0 --
District Palwal, Haryana
(Thakur & Gautam, 2016) Rural WHO, 1995 0-20 1274 4.6 6.3 3.5
District Fatehabad, Haryana
(Rani and Rani, 2016)[60] Rural WHO, 1995 13-17 100 -- 19 11
Assam
(Konwar et al, 2019) Rural WHO, 2007 10-19 265 49.4 50.6 --
District Raigarh, Chhattisgarh .
(Pandey, 2019) School going | WHO, 1995 11-16 400 44 -- --
WHO, 2007 - 68.0 67.1
Present Study School going €D, 2000 9-17 1045 43 - -
IAP, 2015 14.45 - -

5). The results of the present study are in accordance with many
studies with similar findings [38-41]. Proper dietary habits
and adequate and balanced nutrition are essential to fulfill the
energy requirements to sustain the rapid physical changes in
adolescents. In the present study, dietary habits of the girls
did not showed significant effect on their nutritional status.
Nutritional status of the girls improved with the consumption of
home-made food. These findings are in consensus with studies
by [42-44]. The dietary habits of the girls revealed that balanced
intake of both macro and micro nutrients is lacking in their diet.
Globally, the most significant contributor to the onset of anaemia
is iron deficiency [45]. Low bioavailability of iron from diets and
infections that cause iron loss contribute towards iron deficiency.
It is well known that during adolescence, iron requirement
increase due to rapid growth and increase in blood volume [46].
Adolescent girls bear the direct burden of pernicious effects of
under-nutrition which further propagate to future generations
thus, contributing to the intergenerational cycle of malnutrition.
Many studies have concluded that poor nutritional status
significantly associates with higher prevalence of anaemia in the
adolescents [47-52]. However, the results of the present study
reveal non-significant association between nutritional status and
anaemic status of the girls. These results are in consensus with
earlier studies [53-59].

CONCLUSION

In conclusion, it can be stated that to monitor the nutritional
status of Indian children growth charts by IAP (2015), should be

used. Although amount of exact calories consumed by the subjects
were not calculated yet, on the basis of 24-hour dietary record it
was observed that the girls did not consume required calories as
recommended for adolescent girls. The poor nutritional status
of subjects in the present study may be attributed to inadequate
nutrition due to poverty, illiteracy and lack of awareness among
the parents regarding nutritional requirements of their wards at
specific ages. Adolescent girls should be sensitized about their
dietary requirements with special reference to increased intake
of macro and micronutrients which are essential for growth and
development at this stage of life. It is also suggested to undertake
regional studies on children and adolescents for regularly
monitoring their nutritional status for timely interventions.
The limitation of our study is that being a cross-sectional study
it depicts the current status of nutritional status of adolescent
girls and secondly the exact number of calories consumed by the
subjects were not calculated to match up with the recommended
calories .Moreover, the percentage of micronutrients present
in the diet were also not estimated to record the particular
deficiency. On the basis of 24 hour dietary record it was observed
that the nutritional intake of girls was far lower than the
recommended calories. Longitudinal studies are recommended
for better insight of age effects on their nutritional status and its
correlates.

ACKNOWLEDGEMENTS

Acknowledgments are due to Chief Medical Officer and
District Education Officer of District Yamunanagar for providing

Ann Pediatr Child Health 8(10): 1217 (2020)

9/11



@SCiMedCentral

Goyal PA, et al. (2020)

permission to carry out data collection from various schools of
the district and to the parents, principals and teachers of various
schools for extending their cooperation to carry out the work.
The authors are extremely thankful to all the participants for
actively participating in the study and for providing required
data and information.

FUNDING

The authors received no financial support for the research,
authorship, and/or publication of this article.

ETHICAL APPROVAL

Ethical clearance for the collection of data on human subjects
was obtained from the Ethical Review Committee of Panjab
University, Chandigarh. A prior permission was obtained from
the District Education Officer and Principals of schools along with
the written consent of parents/legal guardians after explaining
the objective and methodology of the study.

REFERENCES

1. LifshitzF, Tarim O, Smith MM. Nutrition in adolescence. Endocrinology
and metabolism clinics of North America. 1993; 22: 673-683.

2. World Health Organization. Adolescent nutrition: a review of the
situation in selected South-East Asian countries. New Delhi: WHO
Regional Office for South-East Asia. 2006.

3. Arora G, Kochar GK. Effect of imparting nutrition education on
nutrient intake of females in early and late adolescence. Int ] Med Res
Pharmaceut Sci. 2017; 4: 14-23.

4. Rathi N, Riddell LWorsley A. Food consumption patterns of
adolescents aged 14-16 years in Kolkata, India. Nutr J. 2017; 16: 50.

5. Lal S, Adarsh P. Textbook of community medicine. 3"edn. New Delhi:
CBS Publishers. 2013.

6. UNICEF. The adolescent girls anaemia control programme: breaking
the inter-generational cycle of undernutrition in India with a focus on
adolescent girls. New Delhi: UNICEF-India. 2011.

7. Swaminathan S, Hemalatha R, Pandey A, Kassebaum NJ, Laxmaiah A,
Longvah T, et al. The burden of child and maternal malnutrition and
trends in its indicators in the states of India: the Global Burden of
Disease Study 1990-2017. Lancet Child Adolesc Health. 2019; 3: 855-
870.

8. Akter F, Islam K. Adolescent Macro-Nutrition and Micro-Nutrition. M]
Nutr. 2017; 2: 014.

9. Haddad L], Hawkes C, Achadi E, Ahuja A, Ag Bendech M, Bhatia K, et al.
Global Nutrition Report 2015: Actions and accountability to advance
nutrition and sustainable development. Washington DC: Intl Food
Policy Res Inst. 2015.

10.National Family Health Survey-4 (NFHS-4). State fact Sheet-Haryana:
Ministry of Health and Family Welfare. Mumbai: International
Institute for Population Sciences. 2015-2016.

11.Talwar I, Payal, Updesh, Bajwa P. Physical growth and nutritional
status of scheduled caste children of Naraingarh tehsil, Ambala
district, Haryana. In Sharma K, Pathak RK, Mehta S, Talwar, I, editors.
Genes, environment and health: An anthropological perspectives.
New Delhi: Serial Publications. 2007: 115-129.

12.Vashist BM, Jyoti, Goel MK. Nutritional status of adolescents in rural
and urban Rohtak, Haryana. Health and Population-Perspectives and
Issues. 2009; 32: 190-197.

13.Choudhary S, Saluja N, Sharma S, Dube S, Pandey SM, Kumar A.
Association of energy balance and protein intake with nutritional
status of adolescent girls in a rural area of Haryana. ] Evolution Med
Dental Sci. 2015; 4: 6-12.

14.Thakur R, Gautam RK. Co-existence of undernutrition and obesity:
A cross sectional study among girls and boys below 20 years of age.
Human Biology Review. 2016; 4: 199-212.

15.Tanner JM, Whitehouse RH, Takaishi M. Standards from birth to
maturity for height, weight, height velocity, and weight velocity:
British children, 1965. I&II. Arch dis childhood, 1966; 41: 454-613.

16.Weiner JS, Lourie JA. Practical human biology. London: Academic
Press; 1981.

17.Kuczmarski R], Ogden CL, Grummer-Strawn LM, Flegal KM, Wei R,
Curtin LR, et al. CDC Growth charts for the United States. Methods and
development: Advance data - from vital and health statistics. Center
for Disease Control and Prevention. 2000; 11: 1-18.

18.de Onis MD, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J.
Development of a WHO growth reference for school-aged children
and adolescents. Bulletin of the World health Organization. 2007; 85:
649-732.

19.Khadilkar V, Yadav S, Agrawal KK, Tamboli S, Banerjee M, Cherian A, et
al. Revised IAP growth charts for height, weight and body mass index
for 5-to 18-year-old Indian children. Indian pediatrics. 2015; 52: 47-
55.

20.World Health Organization. Nutritional anaemias: report of a WHO
scientific group [meeting held in Geneva from 13 to 17 March 1967].
Geneva, Switzerland: World Health Organization. 1968.

21.Maheshwaran G. Kuppuswamy’s Socio-Economic Status Scale- A
revision of income parameter for 2014. Int ] Recent Trends in Sci
Technol. 2014; 11: 1-2.

22.Gaur R, Dhingra S, Lakhanpal M. 1995. Physical growth and nutritional
status of rural scheduled caste children of Kharar tehsil, Ropar district,
Panjab. Anthropology Kozl. 1995; 37: 135-148.

23.Goyal R, Mehta P, Kaur G. Nutritional status and menarche in
adolescents of Punjab. ] Life Sci. 2012; 4: 63-66.

24.Chadgal S, Talwar I. Growth trends in bodily dimensions among
adolescent girls of Shimla (Himachal Pradesh). Ind ] Physical
Anthropology and Human Genetics. 2014; 33: 169-179.

25.Kaur R, Mehta P, Kaur G. Growth status and menarchealage among
adolescent schoolgirls of Punjab. Int ] Recent Scientific Res. 2015; 6:
5150-5153.

26.Singh S, Kansal S, Singh AK. Assessment of nutritional status of
adolescent girls in rural area of district Varanasi. Ind ] Res. 2012; 6:
30-34.

27.Krishna ], Mishra CP. Anthropometrically Determined Undernutrition
in Urban Adolescent Girls of Varanasi. Int j preventive and public
health sciences. 2016; 2: 25-30.

28.Konwar P, Vyas N, Hossain SS, Gore MN, Choudhury M. Nutritional
status of adolescent girls belonging to the tea garden estates of
Sivasagar district, Assam, India. Ind ] Community Med. 2019; 44: 238-
242.

29.Srivastava A, Mahmood SE, Srivastava PM, Shrotriya VP, Kumar B.
Nutritional status of school-age children-A scenario of urban slums in
India. Arch Public Health. 2012; 70: 8.

30.Sachan B, Idris MZ, Jain S, Kumari R, Singh A. Nutritional status of
school going adolescent girls in Lucknow District. ] Medical Nutrition
and Nutraceuticals. 2012; 1: 101.

Ann Pediatr Child Health 8(10): 1217 (2020)

10/11


https://www.sciencedirect.com/science/article/abs/pii/S0889852918301579
https://www.sciencedirect.com/science/article/abs/pii/S0889852918301579
https://apps.who.int/iris/handle/10665/204764
https://apps.who.int/iris/handle/10665/204764
https://apps.who.int/iris/handle/10665/204764
https://www.academia.edu/34308588/EFFECT_OF_IMPARTING_NUTRITION_EDUCATION_ON_NUTRIENT_INTAKE_OF_FEMALES_IN_EARLY_AND_LATE_ADOLESCENCE
https://www.academia.edu/34308588/EFFECT_OF_IMPARTING_NUTRITION_EDUCATION_ON_NUTRIENT_INTAKE_OF_FEMALES_IN_EARLY_AND_LATE_ADOLESCENCE
https://www.academia.edu/34308588/EFFECT_OF_IMPARTING_NUTRITION_EDUCATION_ON_NUTRIENT_INTAKE_OF_FEMALES_IN_EARLY_AND_LATE_ADOLESCENCE
https://pubmed.ncbi.nlm.nih.gov/28836982/
https://pubmed.ncbi.nlm.nih.gov/28836982/
https://www.amazon.in/Textbook-Community-Medicine-Preventive-Social/dp/8123914415
https://www.amazon.in/Textbook-Community-Medicine-Preventive-Social/dp/8123914415
https://pubmed.ncbi.nlm.nih.gov/23343620/
https://pubmed.ncbi.nlm.nih.gov/23343620/
https://pubmed.ncbi.nlm.nih.gov/23343620/
https://pubmed.ncbi.nlm.nih.gov/31542357/
https://pubmed.ncbi.nlm.nih.gov/31542357/
https://pubmed.ncbi.nlm.nih.gov/31542357/
https://pubmed.ncbi.nlm.nih.gov/31542357/
https://pubmed.ncbi.nlm.nih.gov/31542357/
https://www.mathewsopenaccess.com/full-text/adolescent-macro-nutrition-and-micro-nutrition
https://www.mathewsopenaccess.com/full-text/adolescent-macro-nutrition-and-micro-nutrition
https://www.ifpri.org/publication/global-nutrition-report-2015
https://www.ifpri.org/publication/global-nutrition-report-2015
https://www.ifpri.org/publication/global-nutrition-report-2015
https://www.ifpri.org/publication/global-nutrition-report-2015
http://rchiips.org/nfhs/nfhs-4Reports/India.pdf
http://rchiips.org/nfhs/nfhs-4Reports/India.pdf
http://rchiips.org/nfhs/nfhs-4Reports/India.pdf
https://www.researchgate.net/publication/272748247_Physical_Growth_and_Nutritional_Status_of_Children_aged_6-8_years_of_Panchkula_city_Haryana_India_Human_Biology_Review_4_1_1-26
https://www.researchgate.net/publication/272748247_Physical_Growth_and_Nutritional_Status_of_Children_aged_6-8_years_of_Panchkula_city_Haryana_India_Human_Biology_Review_4_1_1-26
https://www.researchgate.net/publication/272748247_Physical_Growth_and_Nutritional_Status_of_Children_aged_6-8_years_of_Panchkula_city_Haryana_India_Human_Biology_Review_4_1_1-26
https://www.researchgate.net/publication/272748247_Physical_Growth_and_Nutritional_Status_of_Children_aged_6-8_years_of_Panchkula_city_Haryana_India_Human_Biology_Review_4_1_1-26
https://www.researchgate.net/publication/272748247_Physical_Growth_and_Nutritional_Status_of_Children_aged_6-8_years_of_Panchkula_city_Haryana_India_Human_Biology_Review_4_1_1-26
https://www.cabdirect.org/cabdirect/abstract/20113277188
https://www.cabdirect.org/cabdirect/abstract/20113277188
https://www.cabdirect.org/cabdirect/abstract/20113277188
https://jemds.com/latest-articles.php?at_id=6353
https://jemds.com/latest-articles.php?at_id=6353
https://jemds.com/latest-articles.php?at_id=6353
https://jemds.com/latest-articles.php?at_id=6353
http://www.humanbiologyjournal.com/wp-content/uploads/2016/05/Volume.5.Number.2.Paper_.8.Thakur.gautam.2016.pdf
http://www.humanbiologyjournal.com/wp-content/uploads/2016/05/Volume.5.Number.2.Paper_.8.Thakur.gautam.2016.pdf
http://www.humanbiologyjournal.com/wp-content/uploads/2016/05/Volume.5.Number.2.Paper_.8.Thakur.gautam.2016.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2019692/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2019692/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2019692/
https://catalogue.nla.gov.au/Record/1643436
https://catalogue.nla.gov.au/Record/1643436
https://pubmed.ncbi.nlm.nih.gov/12043359/
https://pubmed.ncbi.nlm.nih.gov/12043359/
https://pubmed.ncbi.nlm.nih.gov/12043359/
https://pubmed.ncbi.nlm.nih.gov/12043359/
https://pubmed.ncbi.nlm.nih.gov/18026621/
https://pubmed.ncbi.nlm.nih.gov/18026621/
https://pubmed.ncbi.nlm.nih.gov/18026621/
https://pubmed.ncbi.nlm.nih.gov/18026621/
https://www.indianpediatrics.net/jan2015/jan-47-55.htm
https://www.indianpediatrics.net/jan2015/jan-47-55.htm
https://www.indianpediatrics.net/jan2015/jan-47-55.htm
https://www.indianpediatrics.net/jan2015/jan-47-55.htm
https://apps.who.int/iris/bitstream/handle/10665/40707/WHO_TRS_405.pdf?sequ
https://apps.who.int/iris/bitstream/handle/10665/40707/WHO_TRS_405.pdf?sequ
https://apps.who.int/iris/bitstream/handle/10665/40707/WHO_TRS_405.pdf?sequ
https://pubmed.ncbi.nlm.nih.gov/27595577/
https://pubmed.ncbi.nlm.nih.gov/27595577/
https://pubmed.ncbi.nlm.nih.gov/27595577/
https://shodhganga.inflibnet.ac.in/handle/10603/244037
https://shodhganga.inflibnet.ac.in/handle/10603/244037
https://shodhganga.inflibnet.ac.in/handle/10603/244037
https://www.tandfonline.com/doi/abs/10.1080/09751270.2012.11885197
https://www.tandfonline.com/doi/abs/10.1080/09751270.2012.11885197
https://www.researchgate.net/publication/303285664_Growth_Trends_in_bodily_dimensions_among_adolescent_girls_of_ShimlaHimachal_Pradesh
https://www.researchgate.net/publication/303285664_Growth_Trends_in_bodily_dimensions_among_adolescent_girls_of_ShimlaHimachal_Pradesh
https://www.researchgate.net/publication/303285664_Growth_Trends_in_bodily_dimensions_among_adolescent_girls_of_ShimlaHimachal_Pradesh
http://www.recentscientific.com/sites/default/files/2923.pdf
http://www.recentscientific.com/sites/default/files/2923.pdf
http://www.recentscientific.com/sites/default/files/2923.pdf
http://ijcrr.com/uploads/2535_pdf.pdf
http://ijcrr.com/uploads/2535_pdf.pdf
http://ijcrr.com/uploads/2535_pdf.pdf
https://pubmed.ncbi.nlm.nih.gov/31602111/
https://pubmed.ncbi.nlm.nih.gov/31602111/
https://pubmed.ncbi.nlm.nih.gov/31602111/
https://pubmed.ncbi.nlm.nih.gov/31602111/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3436633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3436633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3436633/
https://www.jmnn.org/article.asp?issn=2278-1870;year=2012;volume=1;issue=2;spage=101;epage=105;aulast=Sachan
https://www.jmnn.org/article.asp?issn=2278-1870;year=2012;volume=1;issue=2;spage=101;epage=105;aulast=Sachan
https://www.jmnn.org/article.asp?issn=2278-1870;year=2012;volume=1;issue=2;spage=101;epage=105;aulast=Sachan

@SCiMedCentral

Goyal PA, et al. (2020)

31.Pandey A. Nutritional status of rural adolescent school girls in District
Rajgarh, Chhattisgarh. Int ] Recent Sci Res. 2019; 10: 30931-30934.

32.Venkatesh S, Pachaiappan N, Ramalingam V. Comparison of World
Health Organization body mass index for age Z scores and revised
Indian Academy of Pediatrics growth standards for the diagnosis of
thinness, overweight, and obesity among adolescent girls. Ind ] Child
Health. 2015: 192-195.

33.Venkaiah K, Damayanti K, Nayak MU, Vijayaraghavan K. Diet and
nutritional status of rural adolescents in India. Eur J Clin Nutrition.
2002; 56: 1119-1125.

34.Blossner M, De Onis M, Priiss-Ustiin A, Campbell-Lendrum D, Corvalan
C, Woodward A. Malnutrition: quantifying the health impact at
national and local levels. Geneva: World Health Organization; 2005.

35.Shi Z, Lien N, Kumar BN, Dalen I, Holmboe-Ottesen G. The
sociodemographic correlates of nutritional status of school
adolescents in Jiangsu Province, China. ] Adolescent Health. 2005; 37:
313-322.

36.Pongou R, Ezzati M, Salomon JA. Household and community
socioeconomic and environmental determinants of child nutritional
status in Cameroon. BMC public health. 2006; 6: 98.

37.Pronczuk ], Bhave SY. Children’s health and the environment: building
capacities of action. Indian Pediatr. 2007; 44: 253-255.

38.Abudayya A, Thoresen M, Abed Y, Holmboe-Ottesen G. Overweight,
stunting, and anemia are public health problems among low
socioeconomic groups in school adolescents (12-15 years) in the
North Gaza Strip. Nutrition research. 2007; 27: 762-771.

39.Mukherjee R, Chaturvedi S, Bhalwar R. Determinants of nutritional
status of school children. Med ] Armed Forces India. 2008; 64: 227-
231.

40.Bhattacharyya H, Barua A. Nutritional status and factors affecting
nutrition among adolescent girls in urban slums of Dibrugarh, Assam.
Natl ] Community Med. 2013; 4: 35-39.

41.Amha A, Girum T. Prevalence and associated factors of thinness
among adolescent girls attending governmental schools in Aksum
town, northern Ethiopia. Medical Journal of Dr. DY Patil Vidyapeeth.
2018; 11: 158-164.

42.Wolde M, Berhan Y, Chala A. Determinants of underweight, stunting
and wasting among schoolchildren. BMC Public Health. 2015; 15: 8.

43.Ali D, Shah R]J, Fazili AB, Rafiq MM, Mushtaq B, Igbal QM. A study on
the prevalence of thinness and obesity in school going adolescent girls
of Kashmir Valley. Int ] Community Med Public Heal. 2016; 3: 1884-
1893.

44 .Katyal P, Yadav SK. A comparative study: mean daily food intake
of adolescent girls of Rohtak City, Haryana. Int | Academic Res
Development. 2017; 2: 1250-1252.

45.World Health Organization. The world health report 2002: reducing
risks, promoting healthy life. Geneva: World Health Organization.
2002.

Cite this article

46.World Health Organization. Report of WHO/UNICEF/UNU
consultation on indicators and strategies for iron deficiency and
anemia programmes. In WHO/UNICEF/UNU Consultation. Geneva:
World Health Organization. 1999.

47.Bentley ME, Griffiths PL. The burden of anemia among women in
India. European journal of clinical nutrition. 2003; 57: 52-60.

48.Verma A, Rawal VS, Kedia G, Kumar D, Chauhan J. Factors influencing
anaemia among girls of school going age (6-18 years) from the slums
of Ahmedabad city. Ind ] Community Medicine. 2004; 29: 25-26.

49.Chaudhary SM, Dhage VR. A study of anemia among adolescent
females in the urban area of Nagpur. Ind ] Community Med. 2008; 33:
245-248.

50.Ramzi M, Haghpanah S, Malekmakan L, Cohan N, Baseri A, Alamdari A,
Zare N. Anemia and iron deficiency in adolescent school girls in kavar
urban area, southern iran. Iranian Red Crescent Med J. 2011; 13: 128-
133.

51.Premalatha T, Valarmathi S, Parameshwari S, Sundar JS, Kalpana S.
Prevalence of anemia and its associated factors among adolescent
school girls in Chennai, Tamil Nadu, India. Epidemiology. 2012; 2:
1165-2161.

52.Kuril BM, Lone DK, Janbade C, Ankushe RT, Gujarathi VV. Prevalence
and risk factors of anaemia among adolescent girls in rural area. Int ]
Recent Trends Tech. 2015; 14: 617-622.

53.Al-Sharbatti SS, Al-Ward NJ, Al-Timimi DJ. Anemia among adolescents.
Saudi Med J. 2003; 24: 189-194.

54.Kaur S, Deshmukh PR, Garg BS. Epidemiological correlates of
nutritional anemia in adolescent girls of rural Wardha. Indian ]
Community Med. 2006; 31: 255-258.

55.Saxena Y, Shrivastava A, Saxena V. Effect of gender on correlation of
anaemia with body mass index in medical students. Indian ] Physiol
Pharmacol. 2011; 55: 364-369.

56.Peter R, Kumar R, Sangwan L, Pandey S. Prevalence of anemia and its
correlation to body mass index: study among unmarried girls. Int ]
Basic Appl Med Sci. 2012; 2: 58-62.

57.Gupta A, Parashar A, Thakur A, Sharma D. Anemia among adolescent
girls in Shimla Hills of north India: does BMI and onset of menarche
have a role?. Ind ] Med Sci. 2012; 66: 126-130.

58.Mendong¢a EBS, Muniz LF, Arruda IKGD, Diniz ADS. Hemoglobin
concentrations and associated factors in adolescents from Recife,
Brazil. Revista de Nutri¢do. 2014; 27: 537-546.

59.Kaur M, Singh A, Bassi R, Kaur H. Nutritional status and anemia in
medical students of SGRDIMSAR Amritsar. Nat ] Physiology, Pharmacy
and Pharmacology. 2015; 5: 45-49.

60.Rani N, Rani V. Assessment of nutritional status of school going
adolescents in Fatehabad District of Haryana. Ind ] Nutrition. 2016;
3:146

Goyal PA, Talwar I. Assessment of Nutritional Status and Its Correlates among Adolescent Girls of Haryana, India. Ann Pediatr Child Health 2020; 8(10): 1217.

Ann Pediatr Child Health 8(10): 1217 (2020)

11/11


https://www.ijcmph.com/index.php/ijcmph/article/view/3160
https://www.ijcmph.com/index.php/ijcmph/article/view/3160
https://www.who.int/childgrowth/publications/Comparison_implications.pdf
https://www.who.int/childgrowth/publications/Comparison_implications.pdf
https://www.who.int/childgrowth/publications/Comparison_implications.pdf
https://www.who.int/childgrowth/publications/Comparison_implications.pdf
https://www.who.int/childgrowth/publications/Comparison_implications.pdf
https://www.nature.com/articles/1601457
https://www.nature.com/articles/1601457
https://www.nature.com/articles/1601457
https://apps.who.int/iris/handle/10665/43120
https://apps.who.int/iris/handle/10665/43120
https://apps.who.int/iris/handle/10665/43120
https://pubmed.ncbi.nlm.nih.gov/16182142/
https://pubmed.ncbi.nlm.nih.gov/16182142/
https://pubmed.ncbi.nlm.nih.gov/16182142/
https://pubmed.ncbi.nlm.nih.gov/16182142/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-6-98
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-6-98
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-6-98
https://apps.who.int/iris/bitstream/handle/10665/43162/9241562927_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/43162/9241562927_eng.pdf?sequence=1
https://www.researchgate.net/publication/247205553_Overweight_stunting_and_anemia_are_public_health_problems_among_low_socioeconomic_groups_in_school_adolescents_12-15_years_in_the_North_Gaza_Strip
https://www.researchgate.net/publication/247205553_Overweight_stunting_and_anemia_are_public_health_problems_among_low_socioeconomic_groups_in_school_adolescents_12-15_years_in_the_North_Gaza_Strip
https://www.researchgate.net/publication/247205553_Overweight_stunting_and_anemia_are_public_health_problems_among_low_socioeconomic_groups_in_school_adolescents_12-15_years_in_the_North_Gaza_Strip
https://www.researchgate.net/publication/247205553_Overweight_stunting_and_anemia_are_public_health_problems_among_low_socioeconomic_groups_in_school_adolescents_12-15_years_in_the_North_Gaza_Strip
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4921655/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4921655/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4921655/
https://www.bibliomed.org/?mno=266574
https://www.bibliomed.org/?mno=266574
https://www.bibliomed.org/?mno=266574
https://www.mjdrdypv.org/article.asp?issn=2589-8302;year=2018;volume=11;issue=2;spage=158;epage=164;aulast=Amha
https://www.mjdrdypv.org/article.asp?issn=2589-8302;year=2018;volume=11;issue=2;spage=158;epage=164;aulast=Amha
https://www.mjdrdypv.org/article.asp?issn=2589-8302;year=2018;volume=11;issue=2;spage=158;epage=164;aulast=Amha
https://www.mjdrdypv.org/article.asp?issn=2589-8302;year=2018;volume=11;issue=2;spage=158;epage=164;aulast=Amha
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-014-1337-2
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-014-1337-2
https://ijcmph.com/index.php/ijcmph/article/view/333
https://ijcmph.com/index.php/ijcmph/article/view/333
https://ijcmph.com/index.php/ijcmph/article/view/333
https://ijcmph.com/index.php/ijcmph/article/view/333
https://apps.who.int/iris/bitstream/handle/10665/42510/WHR_2002.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/42510/WHR_2002.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/42510/WHR_2002.pdf?sequence=1
https://www.nature.com/articles/1601504
https://www.nature.com/articles/1601504
https://www.ijcm.org.in/article.asp?issn=0970-0218;year=2004;volume=29;issue=1;spage=25;epage=25;aulast=Verma;type=0
https://www.ijcm.org.in/article.asp?issn=0970-0218;year=2004;volume=29;issue=1;spage=25;epage=25;aulast=Verma;type=0
https://www.ijcm.org.in/article.asp?issn=0970-0218;year=2004;volume=29;issue=1;spage=25;epage=25;aulast=Verma;type=0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2763695/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2763695/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2763695/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3371916/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3371916/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3371916/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3371916/
https://www.omicsonline.org/prevalence-of-anemia-and-its-associated-factors-among-adolescent-school-girls-in-chennai-tamil-nadu-india-2161-1165.1000118.php?aid=8911
https://www.omicsonline.org/prevalence-of-anemia-and-its-associated-factors-among-adolescent-school-girls-in-chennai-tamil-nadu-india-2161-1165.1000118.php?aid=8911
https://www.omicsonline.org/prevalence-of-anemia-and-its-associated-factors-among-adolescent-school-girls-in-chennai-tamil-nadu-india-2161-1165.1000118.php?aid=8911
https://www.omicsonline.org/prevalence-of-anemia-and-its-associated-factors-among-adolescent-school-girls-in-chennai-tamil-nadu-india-2161-1165.1000118.php?aid=8911
https://statperson.com/Journal/ScienceAndTechnology/Article/Volume14Issue3/14_3_32.pdf
https://statperson.com/Journal/ScienceAndTechnology/Article/Volume14Issue3/14_3_32.pdf
https://statperson.com/Journal/ScienceAndTechnology/Article/Volume14Issue3/14_3_32.pdf
https://europepmc.org/article/med/12682686
https://europepmc.org/article/med/12682686
https://www.ijcm.org.in/article.asp?issn=0970-0218;year=2006;volume=31;issue=4;spage=255;epage=255;aulast=Kaur;type=0
https://www.ijcm.org.in/article.asp?issn=0970-0218;year=2006;volume=31;issue=4;spage=255;epage=255;aulast=Kaur;type=0
https://www.ijcm.org.in/article.asp?issn=0970-0218;year=2006;volume=31;issue=4;spage=255;epage=255;aulast=Kaur;type=0
https://pubmed.ncbi.nlm.nih.gov/23362730/
https://pubmed.ncbi.nlm.nih.gov/23362730/
https://pubmed.ncbi.nlm.nih.gov/23362730/
https://pubmed.ncbi.nlm.nih.gov/23806985/
https://pubmed.ncbi.nlm.nih.gov/23806985/
https://pubmed.ncbi.nlm.nih.gov/23806985/
https://www.researchgate.net/publication/278400796_Hemoglobin_concentrations_and_associated_factors_in_adolescents_from_Recife_Brazil
https://www.researchgate.net/publication/278400796_Hemoglobin_concentrations_and_associated_factors_in_adolescents_from_Recife_Brazil
https://www.researchgate.net/publication/278400796_Hemoglobin_concentrations_and_associated_factors_in_adolescents_from_Recife_Brazil
https://www.njppp.com/?mno=164086
https://www.njppp.com/?mno=164086
https://www.njppp.com/?mno=164086
https://www.opensciencepublications.com/fulltextarticles/IJN-2395-2326-3-146.html
https://www.opensciencepublications.com/fulltextarticles/IJN-2395-2326-3-146.html
https://www.opensciencepublications.com/fulltextarticles/IJN-2395-2326-3-146.html

	Assessment of Nutritional Status and Its Correlates among Adolescent Girls of Haryana, India
	Abstract
	Abbreviations
	Introduction
	Material and Methods 
	Results
	Table 1
	Table 2
	Figure 1
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Discussion
	Table 8
	Table 9
	Table 10
	Conclusion
	Acknowledgements
	Funding
	Ethical approval 
	References

