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Introduction. Adolescence period requires special supervision as these years link the impact of
generational and early childhood factors to adult outcomes. The World Health Organization (WHO) defines
10-19 years as adolescence period, an important stage of growth and development in the lifespan of an indi-
vidual. The present study assessed nutritional status among adolescents of two villages of Purba Medinipur,
West Bengal, India.

Materials and Methods. A cross-sectional study of 443 (208 boys; 235 girls) rural high school students
aged 10-15 years of Ajaya and Deulpota villages, Khejuri- | block, Purba Medinipur district, West Bengal, India,
was undertaken to evaluate their growth pattern and nutritional status. Anthropometric measurements,
including height (cm), weight (kg), mid-upper arm circumference (cm), were measured following standard
techniques. Stunting, underweight and thinness were used as indicators of nutritional status.

Results. The overall prevalence of stunting, underweight and thinness were 20.32%, 1.81% and
46.95%, respectively. The prevalence of stunting was similar in both sexes (20.67% in boys; 20.0% in girls).
The prevalence of thinness was very high among the studied participants (46.63% in boys; 47.23% in girls).
According to the WHO classification for assessing severity of malnutrition, the rate of stunting and under-
weight were medium and low in both sexes, respectively. However, they had very high prevalence of thinness
thus indicating a critical situation of undernutrition.

Conclusion. The nutritional status of these rural school going adolescents was not satisfactory. The
existing prevalence of stunting and thinness among the studied population indicates chronic nutritional defi-
ciency while the low prevalence of underweight reflects that the chronic food deprivation they have undergone
was during childhood, not in recent period. Follow up studies and intervention of government schemes are
required to ameliorate this problem.

Keywords: rural; Bengalee; adolescent; nutritional stress; stunting; underweight; thinness
DOI: 10.32521/2074-8132.2023.1.037-048 (MUAB)

oo Becmmuux Mockosckoeo ynusepcumema. Cepus XXIII. o ee Lomonosov Journal of Anthropology (LJA)e
Aumpononozus © Ne 1/2023: 37-48 o e (Moscow University Anthropology Bulletin) ¢ 2023, no. 1, pp. 37-48



Introduction

Undernutrition is a universal health concern
that has its impact mainly on children and adoles-
cents from low-and-middle-income countries
(LMICS). Considering its impact on health, educa-
tion and economic productivity, persistent undernu-
trition is a major obstacle to human development,
impacting India’s much awaited demographic divi-
dend and the country’s prospects for future eco-
nomic growth [WHO, 2021]. According to a report of
World Bank, India accounts for more of the World’s
undernourished children than any other country,
which has huge consequences on childhood and
adolescent morbidity, mortality as well as in national
economy [The World bank, 2013].

Stunting is an indicator of chronic undernutri-
tion, the result of prolonged food deprivation and/or
disease or illness [WHO, 1995]. Stunting is a syn-
drome where linear growth failure serves as a marker
of multiple pathological disorders associated with
increased morbidity and mortality, loss of physical
growth potential, reduced neurodevelopmental
and cognitive function and an elevated risk chronic
disease in adulthood [de Onis, Branca, 2016].

Underweight is used as a composite indicator
to reflect both acute and chronic undernutrition, alt-
hough it cannot distinguish between them [WHO,
1995]. According to studies, being underweight is
one of the major public health concerns in teenage
adolescent, especially school aged children in South-
East Asian countries as it impacts health, cognition
and educational achievements [Best et al., 2010].

Thinness refers to nutritional deficiency as
indicated by relatively low Body Mass Index (BMI)
(kg/m?) compared to height (cm). In other words, it
contrasts the present nutritional status with respect to
previous nutritional status [WHO, 1995]. Thinness
among adolescents poses a considerable public
health problem internationally and it is frequently
associated with nutritional deficiencies, menstrual
irregularity, decreased cognitive and work capacity
and increased infections [Misra et al., 2004].

Adolescence stage requires special oversight
from adults as the adolescent years and especially
the puberty, link the impact of generational and early-
childhood factors to adult outcomes [Richter, 2006].
World Health Organisation [2006] defines adoles-
cence as the segment of life between age 10-19
years. It begins with pubescence, the earliest signs
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of emergence of secondary sexual characters and
continues up to the morphological and physiological
maturation to the adult status [WHO, 1995]. Unique
changes that occur in an individual during this peri-
od are accompanied by progressive achievement of
biological maturity [Tanner, 1992]. Adolescent peri-
od being second period of rapid growth may serve
as a window of opportunity for compensating for
early childhood growth failure, although with limited
potential for significant catch up. In most developing
countries, nutritional initiatives have been focusing
on children and women thus neglecting adoles-
cents. Longitudinal studies are demonstrating that it
is also an age of opportunity i.e., providing good
nutrition, healthy lifestyle, positive family and school
influences and access to supportive services can
help young people break the vicious cycle of lead-
ing to ill health and poor social adjustment [Richter,
2006].

Nutritional status is one of the strongest indi-
cators of the standard of living in developing world
[Nube, 1998]. Nutritional status can be assessed by
dietary, anthropometric, biochemical and clinical
methods. Anthropometry is a widely accepted, uni-
versally applicable, noninvasive and inexpensive
method to assess the nutritional status of an indi-
vidual [WHO, 1995]. Adolescent anthropometry has
special significance as it provides monitoring of
growth pattern and indicates the nutritional and
health risks. Assessment of adolescent nutritional
status may help to formulate appropriate strategies
to combat health complications of adolescents that
already an important global public health burden in
last two decades [Bisai et al., 2011]. The objective of
this study was to evaluate the nutritional status and
growth pattern among rural adolescents of Khejuri |
block, Purba Medinipur district, West Bengal, India
with the intention to contribute in the endeavour of
the policy-makers in identifying potential intervention
to resolve the undernutrition problem.

Materials and methods
Study area and participants
The present cross-sectional study was con-
ducted at Ajaya and Deulpota villages, under the
Birbandar gram panchayat of Khejuri- | block, Con-
tai subdivision, Purba Medinipur, West Bengal dur-
ing January, 2020 to February, 2020. Ajaya and
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Deulpota villages have a total population of 3,632
(1,903 males; 1,729 females) and 2,751 (1,406
males; 1,345 females), respectively.

The present investigation has been under-
taken to ascertain nutritional status of adolescents
of 10 to 15 years age in Khejuri | block, Purba Me-
dinipur district, West Bengal, India. The study was
carried out amongst 443 adolescents (10-15 years),
of which 208 and 235 are boys and girls respective-
ly through random sampling method. Data were
collected after obtaining necessary ethical permis-
sion from relevant authorities. The school authori-
ties and participants were explained about the ob-
jectives before commencement of our study. Chil-
dren suffering from chronic and congenital diseases
were excluded. The participants were randomly se-
lected and measured. Information on date of birth
was recorded in the students’ register. All partici-
pants belonged to the Bengalee ethnic group.

Nutritional status can be assessed by dietary,
anthropometric, biochemical and clinical methods.
Anthropometry is a widely accepted, universally
applicable, non-invasive and inexpensive method to
assess the nutritional status of an individual [WHO,
1995]. All anthropometric measurements were tak-
en by SB and MC using standard procedures
[Lohman et al., 1988]. Height (cm), weight (kg) and
Mid Upper Arm Circumference (MUAC) (cm) were
measured after obtaining informed oral consent
from the participants. Height was measured in sagit-
tal plane by Martin’s Anthropometer and recorded to
the nearest 0.1 cm. While measuring height the par-
ticipants were asked to remove their shoes, and
stand with heels together and head positioned so
that the line of vision was perpendicular to the body.
Weight was measured by a weighing machine and
recorded to the nearest 500 grams. The study peri-
od was in January, when the weather was cold, so
students wore sweaters but at the time of measur-
ing weight sweaters were removed and only light
clothes were worn by the students. Mid upper arm
circumference (MUAC) was measured by a measur-
ing tape and recorded to the nearest 0.1 cm. The
participants were asked to remove their sweaters
and then MUAC was measured at a level midway
between the tip of shoulder (Acromion) and elbow
(Olecranon process), with arm hanging and relaxed.
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The technical errors of measurements (TEM)
were found to be within references values and thus
not incorporated in statistical analyses.

Age variations and sexual dimorphism in
height (cm), weight (kg), MUAC (cm), BMI (kg/m?),
has been evaluated among these adolescents of 10
to 15 years. Undernutrition of the participants was
assessed with three indicators i.e. Stunting, Under-
weight and Thinness. The internationally accepted
NCHS [WHO, 1983] guideline for age and sex
specific <-2 Z-score were followed to define un-
derweight and stunting. It may be noted here that
stunting. The WHO classification for assessing se-
verity of malnutrition by percentage prevalence
ranges of stunting and underweight was used. The
classification is shown below in Table 1.

Table 1. The WHO [1995] classification for
assessing severity of malnutrition by
percentage prevalence ranges of
stunting and underweight
Ta6nuua 1. Knaccndukauma BO3 [WHO, 1995]
ANs OLEHKN TSXeCTU HeaoeaaHwus no
npoueHTHbIM AnanasoHam
pacnpocTpaHEeHHOCTU 3aePXKKU pocTta
M HeQOoCTaTO4YHOro Beca

. . Low Medium High Very
Classification (%) (%) (%) High (%)
Stunting <20 20-29 30-39 >40
Underweight | <10 10-19 20-29 >30

Thinness was evaluated using the interna-
tional age and sex specific cut-off points of BMI as
described by Cole et al. [2000, 2007]. The World
Health Organization [WHO, 1995] classification of
the public health problem of low BMI, based on
populations worldwide categorizes the prevalence
of under nutrition according to the percentage of the
population with low BMI as it shown in Table 2.

Statistical analysis
All statistical analyses were performed using
the Statistical Package for Social Sciences software
version 16.0. Independent Sample t Test, One Way
ANOVA and Chi Square (X2) were performed. Be-
fore undertaken statistical tests, all variables/indices
were tested for normality.
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Table 2. The World Health Organization (WHO)
classification of the public health problem of
low BMI, based on populations worldwide
categorizes the prevalence of under nutrition
according to the percentage of the population
with low BMI
Ta6nuua 2. PacnpocTpaHeHHOCTb
HeAOCTaTOYHOro NUTaHUA B COOTBETCTBUM C
NMPOLIEHTHOW AoJier HacerneHusi C HU3KUM
UMT cornacHo gaHHbiM BO3

o
Category % Classification Indication
Prevalence
warning sign,
A 5t09 Low monitoring
required;
B 10 to 19 Medium _poor
situation;
c 20 10 39 High Serious
situation;
40 or . critical
D more Very high situation

Table 3. Age and sex specific distribution of
studied participants
Ta6nuua 3. PacnpepeneHne y4yacTHUKOB
nccnenoBaHusi MO BO3pacTy U nony

Age . Sex
(yefrs) Boys Girls combined
10 31 (14.90) 35(14.89) 66 (14.89)
11 15 (7.21) 27 (11.49) 42 (9.48)
12 59 (28.37) 57 (24.26) 116 (26.19)
13 31 (14.90) 50 (21.28) 81 (18.28)
14 52 (25.00) 43 (18.29) 95 (21.45)
15 20 (9.62) 23 (9.79) 43 (9.71)
Total 208 (47.00) | 235 (53.00) | 443 (100.00)

Notes. Percentages are presented in parentheses
Mpumeyanus. MpoueHTbl yKa3aHbl B KpYribix CKObKax

Results

Table 3 represents the age and sex specific
distribution of studied participants. Our study com-
prised of 6 age groups i.e., from 10 to 15 years. The
total number of participants were 443 (208 boys and
235 girls). Maximum number of participants (116)
was found at age group 12 years and minimum par-
ticipants (42) were observed at age 11 years. Age
group 12 exhibited maximum number of boys (59)
and maximum number of girls (57) were observed
at age group 12 years.

Table 4 presents the mean and standard
deviation of anthropometric and derived variables
among the studied participants. There was signifi-
cant sex difference (p<0.05) in mean height (cm)
(147.85 among boys; 146.02 among girls). In case
of mean weight (kg) (36.60 among boys; 36.29
among girls), mean MUAC (cm) (20.94 among
boys; 21.37 among girls] and mean BMI (kg/m?)
(16.50 among boys; 16.89 among girls) no significant
sex difference was observed.

Prevalence (%) of stunting among studied in-
dividuals is presented in Table 5. The prevalence of
stunting was similar in both sexes (20.67% in boys;
20.00% in girls). When both sexes are considered
together, 20.32% of participants were found to be
stunted. There was no significant association
between sex and stunting.

Table 4. Mean and standard deviation of anthropometric and derived variables among
studied participants
Tabnuua 4. CpegHee n ctaHgapTHOE OTKIIOHEHWE aHTPOMOMETPUYECKUX U NPOU3BOSHbIX
nepemMeHHbIX 06crneaoBaHHOrO KOHTUHIEHTa

Variables | Sex Mean | SD | t
Anthropometric Variables
Height Boys 147.85 11.07 2 049°
(cm) Girls 146.02 7.61 )
Weight Boys 36.60 9.47 03658
(kg) Girls 36.29 7.97 )
MUAC Boys 20.94 3.14 1510
(cm) Girls 21.37 2.84 )
Derived Variables
BMI Boys 16.50 2.73 1,486
(kg/m?) Girls 16.89 2.86 '

Notes. SD= Standard Deviation; *= p<0.05; NS= Not Significant
Mpumeyvanus. SD= CtaHgapTHOe oTKIoHeHue; *= p<0.05; NS= HeaHaunmble oTnun4ms
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Table 5. Prevalence (%) of stunting among
studied participants
Tabnuua 5. PacnpocTpaHeHHOCTb (%) 3apepKku
pocTa cpeau yYacTHUMKOB UCcrefoBaHNA

Variables Boys Girls Total 72
43 47 90
Stunted | 16 67) | (20.00) | (20.32) o 15N
165 188 353 '
Others | 29 33) | (80.00) | (79.68)
Total 208 235 443
(46.95) | (53.05) | (100.00)
Notes. Percentages are presented in parentheses;

NS= Not Significant.
MpumeyvaHus. MpoueHTbl ykasaHbl B KPYribIX CKOOKax;
NS= He3Haunmble paznunyus.

Table 6. Prevalence (%) of Underweight among
studied participants
Tabnuua 6. PacnpoctpaHeHHOCTb (%)
Heo0CTaTOYHOro Beca cpeamn y4acTHUKOB
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Table 7. Prevalence (%) of BMI [according to
Cole et al. 2007] among studied participants
Tabnuua 7. PacnpocTtpaHeHHocTb (%) UMT

[cornacHo Cole et al. 2007] cpean y4yacTHMKOB

nccrnenoBaHus
Variables Boys Girls Total 12
97 111 208
CED | 46.63) | (53.37) | (46.95)
Normal 101 112 213
(47.42) | (52.58) | (48.08)
Overweicht 8 12 20
verweight | 3.84) | (5.10) | @.52) | 3.340
2 0 2
Obese | 096y | (0) | (0.45)
Total 208 235 443
(46.95) | (53.05) | (100.00)
Notes. Percentages are presented in parentheses;

NS= Not Significant.
Mpumeyanus. MNpoueHTbl ykasaHbl B KpYriblx cKoGKax;
NS= HesHaunmble pasnuyus.

nccnenoBaHus Table 8. Age group wise prevalence (%) of
Stunting among studied participants
Variables Boys Girls Total 2 Ta6nuua 8. PacnpocTpaHeHHOCTb o:;a.::lep»u(m
pocTa no Bo3pacTtHbIM rpynnam (%) cpeau
6 > 3 uccneayemMbiX YY4aCTHUKOB
Underweight |, g0) | (0.85) | (1.81) “ :
3.73° Stunting
Others 202 233 435 Age
(97.12) | (99.15) | (98.19) Group Boys Girls Sex
Total 208 235 443 (years) Combined
ota (46.95) | (53.05) | (100.00) N| % |[N| % | N| %
Notes. Percentages are presented in parentheses; 10 5 11.63 | 2 4.25 7 7.78
NS= Not Significant. 11 1 | 233 | 4 | 851 | 5 | 556
MpumevaHus. MpoueHTbl ykasaHbl B Kpyribix ckobkax;
NS= He3Hauynmble pasnuuns. 12 10 2326 9 1915 19 2111
13 7 16.28 | 12 | 25,53 | 19 | 21.11
14 15 | 3488 | 10 | 21.28 | 25 | 27.78
Prevalence (%) of underweight is shown in 12 > | 1163 | 10 21.28 | 15 | 1667
Table 6. The prevalence of underweight was more X 7.82% 18.38Y 19.15

among boys than girls (2.88% in boys; 0.85% in
girls). There was no significant association between
sex and underweight.

Prevalence (%) of CED is presented in
Table 7. The overall (sex-combined) prevalence of
CED was 46.95%. The prevalence of thinness was
slightly higher among girls (53.37%) than the boys
(46.63%). There was no significant association
between sex and BMI.

Notes. N = Number of individuals; NS= Not Significant;
*=p<0.05.

MpumeyvaHusa. N = KonuyectBo obcnenoBaHHbIX; NS=
Hes3Haunmble otnnums; *=p<0.05.

Age group wise prevalence (%) of stunting is
presented in Table 8. The highest prevalence of stunt-
ing (sex combined and age specific) was found at age
of 14 years (27.78%) whereas lowest prevalence of
stunting (sex combined and age specific) was found at
age of 11 years (5.56%). The prevalence of stunting
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was comparatively lower in and 11 years age. Among
boys the highest rate of stunting (age specific) was
found age of 15 years (34.88%) whereas the lowest
prevalence was found at age of 11 years (2.33%).
Among girls, the highest rate of stunting (age specific)
was found at age 12 years (25.53%) whereas the
lowest was found at age of 11 years (5.56%). There
was a significant association between age and stunt-
ing among sex combined (p < 0.05).

Age group wise prevalence (%) among
studied individuals of underweight is presented in
Table 9. The highest prevalence of underweight
(sex combined and age specific) was found at age
of 13 years (37.50%) whereas no cases of under-
weight (sex combined and age specific) was found
at 10 years and 11 years age. Among boys (age
specific) three individuals having underweight was
found at age 14 years (50.00%) whereas age 10, 11
and 12 exhibits no instance of underweight. In case
of girls except one case each in age 12 and 13,
other age groups showed no occurrence of under-
weight. There was no significant association
between age and underweight among individual sex
and sex combined group.

Age group specific prevalence (%) of thinness
among studied participants is presented in Table 10.
The highest prevalence of thinness (sex combined
and age specific) was found at age of 12 years
(25.48%) whereas lowest prevalence of thinness
(sex combined and age specific) was found at age
of 15 years (7.69%). Comparatively low prevalence
was found at 11 years and 15 years age. Among
boys the highest rate of thinness (age specific) was
found at age 14 years (26.80%) whereas lowest
prevalence of thinness was found at age of 15
years (8.25%). Among girls the highest rate of thin-
ness (age specific) was found at age 12 years
(25.23%) whereas lowest prevalence of thinness
was found at age of 15 years (7.21%). There was
no significant association between age and thinness
among individual sexes and sex combined group.

Discussion

Undernutrition occurs as a result of insuffi-
cient nutritional intake and manifests in several form
like stunting, wasting, underweight, thinness and
nutritional deficiencies [WHO, 2021]. Stunting or the

Table 9. Age group wise prevalence (%) of
Underweight among studied participants
Tabnuua 9. PacnpocTpaHeHHOCTbL HE4OCTaTOu-
HOro Beca cpeau y4acTHUKOB MccregoBaHus
no Bo3pacTHbIM rpynnam (%)

Underweight
Age Sex
Group Boys Girls Combined
(years)
N % N % N %

10 0 0 0 0 0 0

11 0 0 0 0 0

12 0 0 1 | 50.00 1 12.50

13 1 16.67 1 {5000 2 25.00

14 3 50.00 | O 0 3 37.50

15 2 3333 | 0 0 2 25.00

2 10.77™8 2.43N8 8.52N

Notes. N = Number of individuals; NS= Not Significant.
Mpumeyanus. N = KonuyectBo o6cneaoBaHHbIX;
NS= HesHauynmMble oTRMYUS.

Table 10. Age group wise prevalence (%) of
Thinness among studied participants
Ta6bnuua 10. PacnpocTpaHeHHOCTb XyAo6bI No
BO3pacTHbIM rpynnam (%) cpeav uccnepyembix

y4yaCTHUKOB
Age Thinness
FOp | Bow | G| Compimed
N % N % N %
10 16 | 1649 | 19 | 17.12 | 35 | 16.83
11 9 | 928 | 13 | 11.71| 22 | 10.58
12 25 | 25.77 | 28 | 2523 | 53 | 25.48
13 13 | 1340 | 22 | 19.82 | 35 | 16.83
14 26 | 26.80 | 21 | 18.91 | 47 | 22.59
15 8 | 825 | 8 | 721 | 16 | 7.69
x2 26.16M 6.58N 19.49N8

Notes. N = Number of individuals; NS= Not Significant.
Mpumeyanusa. N = KonuuectBo 06cneaoBaHHbIX;
NS= He3Hauymmble oTnn4US.

gaining of insufficient height relative to age reflects
prolonged nutritional stress during early years of life
i.e., during infancy and childhood [WHO, 1995].

According to studies, Stunting is associated
with increased morbidity and mortality from infec-
tions, in particular pneumonia and diarrhea [Black et
al., 2013].
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According to WHO (1995) classification for
assessing severity of malnutrition by percentage
prevalence, the overall prevalence of stunting,
underweight are in medium and low category re-
spectively. The prevalence of thinness is quite
alarming and reported in critical situation category
(Table 11).

Table 11. Classification for assessing severity of
malnutrition by percentage prevalence
[WHO, 1995] among studied participants
Ta6nuua 11. Knaccudmkaumsa ansa oueHkn
TSXKeCTU HegoeaaHUs No NPOLEHTHOWN
pacnpoctpaHeHHocTu [WHO, 1995] cpeaun
Y4aCTHUKOB UccregoBaHus

Variables Boys Girls Total
Stuntin Medium Medium Medium
unting (20.67) (20.0) (20.32)
. Low Low Low
Underweight |, ¢¢) (0.85) (1.81)
. Very high | Very high | Very high
Thinness | " 1063) | (47.23) | (46.95)

Notes. Percentages are presented in parentheses.
Mpumeyanus. MpoueHThl yka3aHbl B KPYribiX CKOOKax.

The overall prevalence of stunting among the
studied rural adolescents is 20.32% and no signifi-
cant sex difference was observed. Comparing with
studies conducted on rural adolescents of West
Bengal except for three studies which shows medi-
um prevalence of stunting [Bose, Bisai., 2008; Bisai
et al.,, 2011], the majority of studies depicts much
high prevalence of stunting among the adolescents
[Das, Biswas, 2005; Dey et al., 2011; Maiti et al.,
2011; Bhattacharya et al., 2015; Pramanik et al.,
2015; Roy et al., 2016; Pal et al., 2016. Our study
shows no significant sex difference in terms of
prevalence of stunting along with increased age
while Studies [Dey et al., 2011; Bhattacharya et al.,
2015; Roy et al., 2016] reflect considerable differ-
ence in prevalence of stunting across sex. Higher
prevalence of stunting than the present study has
been reported in rural adolescents of Maharashtra,
Andhra Pradesh, Uttar Pradesh and 9 states of In-
dia [Venkaiah et al., 2002; Prashant et al., 2009;
Nair et al., 2017; Kumar et al., 2021], except for the
study carried out in Tamilnadu [Kumar, 2012], where
the adolescent girls showed lower prevalence than
the girls of present study (Table 12).
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The present study among the rural adolescents
of Purba Medinipur exhibits very low prevalence of
underweight comparing to rural adolescents of the
state, West Bengal [Bose, Bisai, 2008a, b; Bisai et
al., 2011; Maiti et al., 2011b; Das, Sarkar, 2013;
Pramanik et al., 2015; Bhattacharya et al., 2015;
Darling et al., 2020]. Studies carried out on other
states of India showed much higher prevalence of
underweight both in case of boys and girls [Venkaiah
et al., 2002; Prashant et al., 2009; Nair et al., 2017]
(Table 13). The lower prevalence among the studied
adolescents specifies that they went through nutri-
tional deprivation during childhood, they do not
have nutritional deficit in recent years.

The overall prevalence of thinness among the
studied adolescents was 46.63%, girls having
slightly higher prevalence than the boys, although
not statistically significant. Almost similar results
have been found in studies conducted in West Bengal
[Bose, Bisai, 2008a, b; Mondal, Sen, 2010a, b; Dey
et al., 2011, Mondal et al., 2014; De, 2016; Pal et
al., 2016]. Comparing to national studies, In Uttar
Pradesh [Kumar et al.,, 2021] and Assam [Begum,
2019], the rural adolescents showed lower preva-
lence comparing to our study while among the rural
boys of Agartala [Sarkar, 2015] similar condition
was observed (Table 14).

The present study has certain limitations. As
our study is cross-sectional, longitudinal study along
with larger sample size can better depict nutritional
status together with the inclusion of the impacts of
various socio-economic factors throughout the ag-
es. The study includes 10 to 15 years old adoles-
cents. Additional study is required for beyond age
15 till 19 years and children below age 10 years.
The nutritional status measured in the present study
is through anthropometric measurements and derived
indices. Undernutrition is a consequence of both
food deprivation and disease, which are costs of
poverty.
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Table 12. Comparison of Stunting in adolescents: Indian studies
Tabnuua 12. CpaBHeHMe 3aepXKKM pocTa y NOAPOCTKOB: MHOAUNCKUE UCCnenoBaHUs

Studied Age Group Sample Stunting (%)
Population Study Area (Years) Size Boys | Girls References
Rural . Venkaiah et al.,
adolescents 9 states of India 10-17 12124 | 39.00 | 39.00 2002
Rural North 24 parganas, West Das, Biswas,
adolescent girls Bengal, India 10-19 143 - 3780 2005
Rural Paschim Medinipur and Bose, Bisai,
adolescents Purulia, West Bengal, India 1-18 4450 23.20 | 22.80 2008a
Rural . Prashant et al.,
adolescent girls Andhra Pradesh, India 10-18 223 _ 47.00 2009
Rural Darjeeling, West Bengal, Mondal, Sen,
adolescents India 10-17 726 43.10 1 5030 2010
Rural Paschim Medinipur, .
adolescents West Bengal, India 11-18 1094 27.36 | 28.84 | Bisaietal., 2011
Rural Darjecling, West Bengal, 11-19 420 | 5540 | 2470 | Deyetal, 2011
adolescents India
Rural Paschim Medinipur, Maiti et al.,
adolescent girls West Bengal, India 10-14 3611 - 34.84 2011a
Rural Burdwan, West Bengal, Bhattacharya et
adolescents India 10-19 424 >1.91 1 40.13 al., 2015
Rural Bankura and Hoogly, Pramanik et al.,
adolescent girls West Bengal, India o-16 730 - 36.10 2015
Rural Darjeeling and Jalpaiguri,
adolescent girls West Bengal, India o-18 >00 - 3960 | Royetal, 2016
Rural * Maharashtra, India 10-19 583 48.37 | Nairetal, 2017
adolescent girls -
Rural Howrah, Birbhum, East and
Paschim Medinipure, 10-17 839 48.75 | 58.36 | Paletal., 2017
adolescents .
West Bengal, India
Rural Uttar Pradesh, Bihar, India | 10-19 20700 | 3930 | 2560 | Kumaretal,
adolescents 2021
Rural Khejuri-1 Block, Purba
Medinipur, West Bengal, 10-15 443 20.67 | 20.00 Present Study
adolescents India

Conclusion

Medium prevalence of stunting and a very high
prevalence of thinness existing among the studied
population indicates the fact that they went through
chronic nutritional deficit. Also, the low prevalence of
underweight is refection of the fact that they are not
facing nutritional deficiency in recent years. In
conclusion, the nutritional status of the adolescents
in these areas are not satisfactory. It calls for
appropriate health promotion and intervention
programme.
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Table 13. Prevalence of Underweight among adolescents: A comparison with other studies
Tabnuua 13. PacnpocTpaHEHHOCTb HE4OCTAaTOYHOrO Beca cpeAn NOAPOCTKOB: CpaBHEHUE
C APYrMMU Uccrie4oBaHUAMMU

. Age Underweight (%)

P (Years) y

Rural . Venkaiah et al.,
adolescents 9 states of India 10-17 12124 53.10 39.50 2002

Paschim Medinipur .

Rural = 1 nd Purulia, West Ben- | 11-18 | 4450 | 2970 | 2450 | Dose Bisai

adolescents . 2008c
gal, India

Rural Prashant et al
adolescent Andhra Pradesh, India 10-18 223 _ 42.60 2009 ”

girls

Rural Paschim Medinipur, Bisai et al.,
adolescents West Bengal, India H-18 1094 3098 24.24 2011

Rural Paschim Medinipur Maiti et al
adogl’iersl(szent West Bengal, India 10-14 3611 _ 71.78 2011

Rural Bankura, West Bengal, Das, Sarkar,
adolescents India 11-16 1879 >110 3327 2013

Rural Burdwan, Bhattacharya et
adolescents West Bengal, India 10-19 424 61.45 40.13 al., 2015

Rural .

Bankura and Hoogly, Pramanik et al.,

adols:scent West Bengal, India 9-16 750 _ 26.61 2015

girls

Rural
adolescent Mabharashtra, India 10-19 583 _ 36.54 Nair et al., 2017

girls

Rural .

Barpeta, Assam, India 10-13 466 24.00 24.53 Begum, 2019

adolescents

Rural Birbhum, West Bengal, Darling et al.,
adolescents India 10-19 3321 3110 21.10 2020

Rural Khejuri-I Block, Purba
adolescents Medinipur, 10-15 443 2.88 0.85 Present Study

West Bengal, India

Table 14. Prevalence of Thinness in adolescent populations: A comparison with other studies
Ta6nuua 14. PacnpocTpaHeHHOCTb XyAo0bl cpean NoApOCTKOB: CpaBHEHMUE C
APYrMMu nccregoBaHUsIMU

Studied Age Thinness (%)
P . Study Area Group Sample Size . References
opulation Boys Girls
(Years)
Rural Paschim Medinipur
N and Purulia, 10-15 2016 51.74 36.94 | Boseetal., 2008c
adolescents .
West Bengal, India
Rural adoles- Andhra Pradesh, Prashant, Shaw,
cent girls India 10-18 223 - 20.60 2009
Rural adoles- Darjeeling, Mondal, Sen,
cents West Bengal, India >-12 2111 7111 67.77 2010
Rural Darjeeling,
adolescents West Bengal, India 11-19 420 33.00 19.00 Dey etal., 2011

Continued
Ectb npoaonxeHue
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Table 14 continued
MpopomxkeHne Tabnuubl 14

Studied Age Thinness (%)
Population Study Area Group Sample Size B Girl References
p oys irls
(Years)
Rural Phansid.ewq Block,
adolescents Darjeeling, . 10-18 1165 51.16 46.89 Mondal, 2014
West Bengal, India
Rural .
adolescent | ‘rgartalaTripura, | ¢\~ 208 39.90 ~ Sarkar, 2015
India
boys
Rural Paschim Medini-
adolescent pur, West Bengal, 10-19 386 _ 35.75 De, 2016
girls India
Howrah, Birbhum,
Rural | Purbaand Paschim | 839 4659 | 5089 | Paletal,2016
adolescents Medinipur,
West Bengal, India
Rural Darjeeling and
adolescent Jalpaiguri, 9-18 500 - 26.00 Roy et al., 2016
girls West Bengal, India
Rural
adolescent Mabharashtra, India 10-19 583 _ 18.87 Nair et al., 2017
girls
Rural Barpeta, Assam, | ;4 466 2400 | 2450 | Begum,2019
adolescents India
Rural adoles- Uttar Pradesh and Kumar et al.,
cents Bihar, India 10-19 20700 258 13.10 2021
Khejuri-I Block,
Rural adoles- | Purba Medinipur, 10-15 443 46.63 47.23 Present Study
cents West Bengal, India
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bucgac C., Yanak M., boze K.

Kageopa anmpononozuu, Ynusepcumem Buodvsicazap,
Muonanyp-721102, 3anaonas beneanus, Unous

IHOITEPEYHOE NCCJIEJOBAHUE ITMTAHUSA CEJIBCKHUX
BEHI'AJIBIIEB B BO3PACTE 10-15 JIET U3 IYPBA-MEJIMHUIIYP,
3AITA/THAA BEHI'AJIUSA, UHAUA

BctynneHnue. Modpocmkosnsili nepuod oHmozeHesa mpebyem o0cobo2o HabnodeHusi, noCKOMbKY
UMEHHO 8 3mu 200bl Mpoucxo0um C8s13b MEXIOKOIEHHbIX (hakmopos U ¢hakmopos paHHeao demcmea,
OKasblgarWUX 8/IUSIHUE Ha pe3yrbmamel 83p0cieHus. BcemupHas opeaHusauyus 30pagooxpaHeHusi (BO3)
paccmampueaem uHmepsgan 10-19 nem kak noOpocmkKoebili Nepuod, AMSIOUULICS 8aXHbIM 3Mariom po-
cma u pa3sumusi 8 meyeHue XUsHU. B Hacmosiwem uccnedosaHuu oueHUsasicsi cmamyc numadusi nod-
pocmkos u3 dsyx OepeseHrb [Nlypba-MeduHunyp, SanadHas beHeanus, NHOuS.

Matepuansl n metoabl. 66110 nposedeHo nonepeyHoe uccredosaHue 443 (208 manbyukos; 235
0egoueK) cernbCKUX cmapueknaccHukos 8 gospacme 10-15 nem u3 depeseHb Alxals u [eynbrnoma,
keapman Xedxypu-1, okpye Nypba-MeduHunyp, 3anadHas beHeaanus, MIHOus, ¢ uenbio OUeHKU xapakmepa
Ux pocma u COCMOSIHUSI nMumaHusi. AHMporioMempuYecKue npu3Haku, eknyaruwue OnuHy (cm) u maccy
mena (k2), obxeam cepeOuHbl rnpedrniedbsi (cMm), 6biIU UMEPEHbI 10 cmaHOapmHbIM Memodukam. 3a-
Oepxka pocma, HedocmamoYHbIl eec u xydoba (UucmouwjeHue) ucronb308auch 8 Ka4ecmee riokazamersel
COCMOSIHUS NUMaHusl.

PesynbTtatbl. Obwas pacrnpocmpaHeHHOCMb 3a0epXxKu pocma, Hedocmamo4yHo2o eeca U Xydobhbl
cocmasurna 20.32%, 1.81% u 46.95% coomeemcmeeHHO. PacripocmpaHeHHOCMb 3adepxkKu pocma bbina
oduHakoeol y oboux nonoe (20.67% y manbyukos; 20.0% y desouek). PacrnpocmpaHeHHOcmb Xy0obbi bbi-
J1a o4eHb 8bicoKa cpedu 0bcriedo8aHHbIX y4acmHUKos (46.63% y manbyukos; 47.23% y desoyek). Coenac-
Ho Knaccughukayuu BO3 0nsa oueHku msixecmu HedoedaHusi, rnokasamesiu 3adepXXKu pocma u Hedocma-
mo4YHOo20 8eca bbiu cpedHUMU U HU3KUMU y rnpedcmasumerneli o6oezo rnona coomeemcmaeHHo. OOHaKo
y Hux bblsla 04eHb 8bICOKas pacrpocmpaHeHHOCMb XyO0bbl, 4Ymo yKa3bieasio Ha KpUMUYECKY cumyauyuto
€ HedoCcmamoYHbIM NUMaHUueMm.

3akntuyeHune. CocmosiHUe numaHusi amux CeslbCKUX rnodpoCcmKos, nocewasuwiux Wkosy, bbino He-
ydosnemeopumerbHbIM. Cywecmsyrowasi pacrnpocmpaHeHHoCmb 3a0epxxku pocma u xydobbi cpedu uc-
cnedyemol nonynsayuu ykasbieaem Ha XpoHUYeckul dechuyum rnnumamesibHbIX 8ewecms, 8 Mo 8peMs Kak
HU3Kasi pacrpocmpaHeHHOCmb HedoCmamoYyHo20 8eca ompa)aem Mmo, 4Ymo XPOHUYECKoe NulieHUe Mu-
wu, Komopomy oHuU rnodsepearnuck, bbisio 8 demcmee, a He 8 HedasHuli nepuod. [ns peweHuss amou rpo-
6riembl He0bx00uUMbI riocriedyroujue uccrnedosaHusi U eMewameribCmeo 20cydapCmeeHHbIX CMPYKmMyp.

KnroueBble crnoBa: cenbckasi MECTHOCTb; BeHrarbLibl; NOAPOCTKA; MULLEBO CTPECC; 3afepXKka pocTa;
HeJOoCTaTOuHbIN BeC; Xyao6a; Gronornyeckas aHTPONonorvs
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