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physical maturation, thinness, Adolescents are considered a nutritionally vulnerable population, and a proper diet with
cognitive development, adequate nutrients is essential for their rapid physical development. Thinness indicates poor
food, socio-economy nutrition, as reflected by a relatively low Body Mass Index (BMI) (kg/m?) compared to height

(cm). A cross-sectional study was conducted on 366 school-going adolescent Bengali-speaking
Hindu caste girls aged 10-17 years, as recommended by the WHO (1995), in rural areas of
the Guriahati Gram Panchayat, Cooch Bebhar District, Cooch Bebar I, West Bengal, India.

Thinness was assessed using a low BMI-for-age Z-score. BMI-for-age was calculated using
age-specific WHO charts. Socioeconomic, demographic, and other relevant information was
collected using schedules and interviews. A Food Frequency Questionnaire (FFQ) was used to

collect dietary data. All statistical analyses were performed using the Statistical Package for the
Social Sciences (SPSS Inc., Chicago, IL, version 20.0) and WHO Anthro Plus software. In this
study, the mean height, weight, and BMI generally increased with age. Seventeen-year-old girls
had comparatively higher mean values for height, weight, and BMI. Overall, 7.90% of rural
girls were classified as thin. Factors such as age at menarche, family type, mother’s educational
qualification, monthly income, father’s occupation, and diet were also examined. The present
study revealed that food intake significantly impacts nutvitional status.

Introduction

Throughoutadolescence, nutrients are required to aid rapid physical progress and physical maturation.
It is the phase, where individuals can obtain 15% of their adult stature and half of their peak weight
(Johannsson ez al., 2006:1265-1271; Campisi ez al., 2018, Debnath ez a/., 2019:155-178). Adolescents
are taken as to be nutritionally susceptible population and proper diet and proper nutrients are very
much needed for their rapid bodily development whereby they can attain maximum cognitive potential,
good learning outcomes and healthy future (Sorensen and Echwald, 2001:630 ; Campisi ez /., 2018,
Debnath ez al., 2019:155-178). In recent decades, developing countries witnessed notable alterations in
child nutrition and adolescent nutrition because of the health, population and nutrition modifications.
This situation triggered financial shifts, changes in food choices and changes in living habits(Popkin,
2002:205-214; Subramanian e /., 2007:802-809; Mondal ez al., 2018:267-278). Therefore, parallel
existence of undernutrition and overweight-obesity in the population, also known as “Double burden
of Malnutrition” can be observed (Subramanian ez al., 2007:802-809; Kapil and Sachdev, 2012:207-
210; Mondal ez al., 2018:267-278). Thinness denotes to poor nutrition as indicated by relatively
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Low Body Mass Index (BMI) (kg/m2) compared to height (¢cm). Thinness basically is nutritional
insufficiency (WHO, 1995:354-374;Biswas et al., 2023:37-48). Among adolescents, low Body Mass
Index compared to height, has emerged as an additional public health issue, extends across the globe.
Several national and International studies conducted among adolescents, showing medium to higher
proportion of thinness (Misra et al., 2004:1574-1583;Biswas ez 4l.,2023:37-48). A number of studies
also revealed that, rural female adolescents faces greater vulnerability, because of socioeconomic hurdles,
inadequate health care and meager food consumption (Rao ez al., 2006:64-71; Medhi ez al., 2007:343-
347; Maiti ez al., 2011:781-783; Debnath ez 4/.,2019:155-178) . Nutritional surveys conducted among
Indian adolescents highlighted that they are receiving insufficient nutrition compared to recommended
nutritional standards(Satyanarayana ez 4/.,1981:1636-1637; Shekhawat ez 4/.,2014:4299-4309). Typical
reasons are, they prefer unhealthy food options, like, budget friendly easily accessible unhealthy snacks
and lack of awareness about nutritional needs (Pereira and Mehta, 1983:839-844; Kaushik ez 4/.,2011:97-
101;Shekhawat ef al.,2014:4299-4309). Keeping all this in mind, the present study was an attempt to
find out current nutritional status and impact of few selective factors and food on nutritional status of
adolescent rural girls of Cooch Behar district, W.B. India.

Materials and Methods

A cross-sectional study was conducted on school-going adolescent Bengali-speaking Hindu caste
girls aged 10-17 years, as recommended by the WHO (1995), in rural areas of the Guriahati Gram
Panchayat, Cooch Behar District, Cooch Behar I, West Bengal, India, from April 2023 to September
2023. A total of 366 adolescent Bengali Hindu girls were randomly selected; all lived in rural areas and
attended schools located in rural areas, and were considered the rural population. The exact date of
birth for each participant was recorded from their birth certificates. The purpose of this cross-sectional
study was explained to school authorities, students, and their parents before data collection. All required
measurements, interviews, and information gathering were conducted during school hours. Bengali-
speaking, Hindu, unmarried adolescent girls aged 10—17 years who were present at the time of data
collection and had no chronic illness were included in the study. All anthropometric measurements were
taken using standard procedures (Lohman ez al., 1988).

Thinness was assessed by low BMI-for-age Z-score. BMI-for-age was calculated using age-specific
WHO charts for BMI (Abraham and Rehna, 2022:11-15). The BMI-for-age Z-score values were
evaluated as follows: overweight-obesity was defined as between +2 SD to + 3 SD and above; normal was
between -1 SD to +2 SD; severe thinness was below -3 SD; and moderate thinness was between -2 SD
to -3 SD (de Onis, 2015:248-253; WHO growth reference, 2007; Abraham and Rehna, 2022:11-15).

Socioeconomic, demographic, and other relevant data were collected using schedules and interviews.
Dietary data were collected using a Food Frequency Questionnaire (FFQ). Since it is not feasible to study
each food item and its significant impact on thinness individually, food items were grouped into five basic
food categories based on guidelines introduced in 1916 by the U.SS. Department of Agriculture. The five
basic food groups are protein foods, dairy products, fruits, vegetables, and grains. Soybeans, nuts, fish,
eggs, chicken, lamb, and mutton were included in the protein foods category. Milk, paneer, cheese, butter,
yogurt, and ghee were included in the dairy products category. In-season fruits were included in the fruits
category. In-season vegetables, including tubers and leafy green vegetables, were included in the vegetables
category. Rice, daal, cornflakes, puffed rice, wheat bread, and oats were included in the grains category.

All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS Inc.,
Chicago, IL, version 20.0) and WHO Anthro Plus software. Descriptive statistics were presented as mean
and standard deviation (+SD). One-way ANOVA was used to assess age-specific mean differences in
anthropometric variables. The Chi-square test was used to determine associations between anthropometric
data and age or age groups, as well as associations between malnutrition and socioeconomic, demographic,
and food group variables. A p value <0.05 was considered statistically significant.
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Results

Table 1 shows that, in this study, 45.00% of girls belong to the general caste, 26.00% to OBC, and the
rest to Scheduled Caste. Only 21.30% of girls were premenarcheal in the present study. The majority of
girls (61.50%) came from nuclear families, while the rest came from joint or extended families. 54.40%
of the studied population had a monthly income of less than 7000 INR. A substantial proportion of
fathers were engaged in farming or labor work. Only 10.70% of the studied population depended on a
vegetarian diet. The proportion of girls who occasionally consumed protein and dairy products in a week
was 84.70% and 60.70%, respectively. In the present study, 30.30% of girls did not like fruits, and only
4.40% consumed fruit every day. A considerable number of girls consumed grains only once or twice per
day, while a good proportion consumed vegetables more than twice per day.

Table 2 presents the mean (standard deviation) of anthropometric variables of rural adolescent girls
in the present study. The mean height, weight, and BMI of the studied population were 145.65 cm,
44.79 kg, and 20.60 kg/ m?, respectively. The distribution of mean height, weight, and BMI generally
increased with age in the present study. Seventeen-year-old girls showed comparatively greater values of
mean height, weight, and BMIL.

The prevalence of thinness, normal weight, and overweight-obesity among rural adolescent gitls is
presented in Table 3. The overall prevalence of severe and moderate thinness was 4.10% and 3.80%,
respectively. In total, 7.90% of rural girls were classified as thin in this study. Thinness was comparatively
higher among younger age groups. Overall, 11.80% of girls were overweight or obese in the present
study. The highest proportion of thinness was found among 10-year-olds, followed by 12-year-olds. The
proportion of overweight-obese girls was similar across all ages, although 14-year-old girls showed a
comparatively higher proportion of overweight-obesity in this study.

Table 4 showed association between thinness and some selective socio economic, demographic
factors and food. The prevalence of thinness varies by caste. The general caste had a comparatively lower
proportion of thinness, while the scheduled caste population had a higher proportion. However, the
p-value indicated no statistically significant association between caste and thinness.

The prevalence of thinness decreased with menarcheal status. Girls who had not experienced
menarche showed a higher proportion of thinness. Girls with late menarche (12-14 years) had a lower
prevalence of thinness, and the p-value indicated a statistically significant (p<0.05) association between
age at menarche and thinness.

The present study showed that the prevalence of thinness increased in joint or extended families,with
the p-value indicating a statistically significant association between family type and thinness.

The study also found a statistically significant (p<0.05) association between the mother’s educational
qualification and thinness. The prevalence of thinness significantly decreased as the mother’s educational
level increased, with the lowest proportion observed when the mother had studied up to graduation.

A comparatively lower prevalence of thinness was associated with a monthly income greater than
7000 INR, and the p-value indicated a statistically significant (p<0.05) association between monthly
income and thinness.

A greater proportion of thinness was associated with the father’s occupation as a farmer or laborer.
The p-value showed a statistically significant (p<0.05) association between the father’s occupation and
thinness, with the lowest proportion observed when the father worked as a service holder.

In this study, the proportion of thinness decreased with a mixed diet, and the p-value indicated a
statistically significant (p<0.05) association between diet and thinness.
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The proportion of thinness also decreased with daily consumption of protein products, dairy
products, and seasonal fruits. The study found a significant (p<0.05) association between the intake of
protein products, dairy products, fruits, and thinness. Additionally, the prevalence of thinness decreased
with vegetable consumption more than twice per day, with the p-value showinga statistically significant
(p<0.05) association between vegetable intake and thinness. Grain intake showed no significant
association with thinness in the present study.

Discussion

The present study used two direct methods to assess nutritional status: anthropometry and dietary
assessment. Overall, 7.90% of rural girls in the Cooch Behar district were found to be thin in this study.
This proportion was considerably lower than those reported in several other studies (Figure 1) conducted
in West Bengal, including rural adolescent girls in Darjeeling (Dey e 4/.,2011: 75-77), Phansidewa block
(Mondal, 2014: 39-47), Howrah, Birbhum, Purba Medinipur, and Pashchim Medinipur (Pal ez al., 2016:
9-18), as well as Jalpaiguri and Darjecling (Roy ez 4/., 2016: 147-155). Compared to national studies,
the present study also showed a lower prevalence of thinness than among rural girls in Andhra Pradesh
(Prashant and Shaw, 2009: 501-504), Maharashtra (Nair ez a/.,2017: 4617-4622), and rural girls in Uttar
Pradesh and Bihar (Kumar ez 4/, 2021: 1-20).

Malnourishment can be influenced by various factors, such as genetics, food deprivation, limited access
to nutrient-rich foods, health challenges that disrupt nutrient absorption, and financial background.
Unhealthy eating patterns, food shortages resulting from population growth, various infections, lack of
awareness about personal hygiene, and financial status were cited as reasons for poor health conditions
among Indians (Antony and Laxmaiah, 2008:198-205). The present study aimed to highlight a few
factors that impact thinness among rural adolescent girls in the Cooch Behar district, W.B., India. In
this study, caste showed no significant association with thinness; however, another study revealed that
a higher proportion of undernutrition was associated with Scheduled Caste (Singh ez al., 2021:9-18).
Age at menarche was significantly associated with the prevalence of thinness, with a higher proportion
of thinness observed among girls who had not experienced menarche. A study by Mahata ez /. (2022:7-
13) also found that menarche is responsible for significant changes in weight, BMI, and other body
composition variables among girls, and may therefore affect nutritional status.

Family type showed a significant association with the proportion of thinness. Similar findings were
reported by Chaulagain (2020:7-12) and Kumari e# 4/. (2024:1711-1718). However, a study by Nair ez
al. (2017:4617-4622) found no significant association between family type and thinness among the rural
population.

The present study showed that the mother’s educational qualification was significantly associated
with the prevalence of thinness. Several studies also support this finding (Bhattacharya ez /., 2013:10-
15; Gebregyorgis ez al., 2016:8323982; Pal ez al., 2017:9-18). Monthly income was also found to have a
significant impact on thinness. A few studies (Gupta ez al., 2015:41-46; Johnson ez al., 2022:111-117)
also concluded that there is a significant association between socioeconomic status and undernutrition.
Diet was significantly associated with the proportion of thinness in this study, and a few studies agreed
with this finding (Kumari ez 4/., 2024:1711-1718; Johnson ¢t al., 2022:111-117; Patanwar and Sharma,
2013:1-6). The present study also revealed that the father’s occupation significantly impacted thinness,
although one study (Pal ez al., 2017:9-18) did not agree with this result.

Fruit consumption was significantly associated with thinness in this study. Several studies have shown
that fruits are a good source of dietary fiber, which can lower high LDL cholesterol, reduce the risk of
excessive weight gain, and lower the risk of cardiovascular disease (U.S. Department of Health and Human

Services and Agriculture; Slavin and Lloyd, 2012:506-512; Veronese ez al., 2018:436-444; Dreher,
2018:1833). Therefore, frequent consumption of fruits may help maintain good health. Consumption
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of protein products was also significantly associated with thinness. During adolescence, protein is vital
for overall growth, physical development, biological functions, and hormonal adjustments. Adolescents
require optimal nutrition during this rapid growth phase to enhance growth capacity and reach peak
physical condition (Xu and Xue, 2016:1545-1549). However, consuming more protein can have either
favorable or adverse outcomes, depending on life stage and population (Garcia-Ibora ez al., 2023:1683).

The present study revealed that dairy products were significantly associated with the proportion of
thinness. Several studies have shown that dairy products impact height, weight, and body composition
variables (Fayet ez al., 2013:95-102; Cohen ez al., 2017:612-622; Kang et al., 2019:250-261). Therefore,
low consumption of milk or milk products may contribute to thinness. The present study also found that
vegetable consumption was significantly associated with the proportion of thinness. Some studies have
shown that tuber, root, or bulb vegetables are good sources of low protein, low calories, and low fats,
can help fight obesity and diabetes, are involved in glucose utilization, and reduce circulatory system
disorders (Belemkar ez 4/., 2013:80-85; Akash ez al., 2014:1128-1137; Nickavar and Yousefian, 2010:53-
57). Therefore, frequent consumption of vegetables may help maintain a healthy lifestyle.

Conclusion

The present study aimed to assess the overall health condition ofadolescent rural girls in the Cooch Behar
district, West Bengal, India. The study found a lower prevalence of thinness among these girls. The overall
proportion of thinness was 7.90%, with severe and moderate thinness at 4.10% and 3.80%, respectively.
Several factors, such as age at menarche, family type, mother’s educational qualification, monthly income,
father’s occupation, and diet, were significantly associated with the prevalence of thinness. The study
also revealed that dietary factors have a definite impact on nutritional status. Consumption of protein
products, milk and milk products, and fruits and vegetables significantly affected thinness. The presence
of a double burden of malnutrition was observed in the studied population. Therefore, appropriate health
promotion and intervention programs are required in these areas.
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Tables
Table 1:Different socio economic, demaographic and dietary data of studied population.

Different factors | frequency | Proportion (%)
Caste
General 165 45.10%
OBC 95 26.00%
SC 106 29.00%
Age at menarche
Not yet started 78 21.30%
10-11 years 145 39.60%
12-14 years 143 39.10%
Family type

Nuclear 225 61.50%
Joint/extended 141 38.50%
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Mother’s education

Iliterate 44 12.02%

Up to primary 100 27.32%

Up to high school 98 26.78%
Up to H.S. 90 24.58%

Up to graduation and above 34 9.20%

Monthly Income
Less than 7000 251 68.60%
More than 7000 115 31.40%
Father’s occupation
Labour/ Farmer 170 46.40%
Services 60 16.40%
Business 136 37.20%
Diet
Veg 39 10.70%
Mixed 327 89.30%
Food
Protein products intake
3-4 times/week 310 84.70%
Everyday 56 15.30%
Dairy products intake
3-4 times/week 222 60.70%
Everyday 144 39.30%
Fruits intake

Never 111 30.30%

3-4 times/week 239 65.30%
Everyday 16 4.40%

Vegetables intake
2 times/day 113 30.90%
More than 2 times /day 253 69.10%
Grains intake

2 times/day 271 74.00%
More than 2 times /day 95 26.00%

Table 2: Mean (standard deviation) of anthropometric variables of rural adolescent girls.

Age (years) Sample size Height Weight BMI
10 47 134.56(6.67) 33.48(9.90) 18.11 (2.12)
11 58 141.35(4.85) 40.42(7.36) 20.07 (1.19)
2 47 145.67(6.71) 41.93(12.08) 19.18 (3.37)
13 36 148.30(7.02) 46.30(14.91) 20.18 (1.17)
14 38 149.20(3.99) 48.76(13.76) 21.33(3.28)
15 45 146.59(7.45) 46.67(10.56) 21.04(3.67)
16 52 150.28(6.45) 50.53(12.41) 21.55(5.09)
17 43 151.37(8.33) 53.44(11.72) 23.34(4.58)
Total 366 145.65(8.36) 44.79(12.88) 20.60(3.05)

f-value 34.27 13.97 12.26

p-value .000 .000 .000
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Table 3: Assessment of nutritional status by age wise distribution of BMI-for age —z-score among rural adolescent girls (prevalence
of thinness, normal, overweight-obese among rural adolescent girls).

Age Sample Severe Moderate Overall Normal Overweight- Chi-square/
(years) size thinness thinness thinness obesity df/p-value
10 47 3(6.40) 3(6.40) 6(12.80) | 35(74.40) 6(12.80)
11 58 4(6.90) 1(1.70) 5(8.60) 45(77.60) 8(13.80)
12 47 2(4.30) 4(8.50) 6(12.80) 35(74.40) 6(12.80)
13 36 2(5.60) 0(0.00) 2(5.60) 30(83.30) 4(11.20) i
'=34.90,
14 38 3(7.90) 0(0.00) 3(7.90) 30(78.90) 5(13.20) df=3, p<0.05
15 45 1(2:20) 1(2.20) 2(4.40) 38(84.50) 5(11.10) P
16 52 0(0.00) 4(7.70) 4(7.70) 44(84.60) 4(7.70)
17 43 0(0.00) 1(2.30) 1(2.30) 37(86.00) 5(11.70)
Total 366 15(4.10) 14(3.80) | 29(7.90) | 294(80.30) | 43(11.80)

Table 4 : Association between thinness and socio economic and demographic variables and food among rural adolescent girls .

Variables Thinness Chi square, df, p value
Yes | No
Caste
General 11(6.66) 154(93.34)
OBC 13(13.68) 82(86.32) =4.03,df=2,p=.133
sC 13(15.09) 93(84.91)
Age at menarche
Not yet started 17(21.79) 61(78.21) . .
10-11 years 9(6.20) 136(95.80) 1=15.07,df=2,p<0.05
12-14 years 8(5.59) 135(94.41)
Family type
Nuclear 19(8.44) 206(91.56) . .
Joint/extended 18(12.76) 123(87.24) 1=16.60.df=1,p<0.05
Mother’s education
Illiterate 5(34.09) 29(65.91)
Up to primary 19(19.00) 81(81.00)
Up to high school 8(8.16) 90(91.84) x*=55.40,df=4,p<0.05
Up to H.S. 6(6.66) 84(93.34)
Up to graduation and above 2(5.88) 32(94.12)
Monthly Income
Less than 7000 30(15.07) 169(84.93) . .
More than 7000 7(4.19) 160(95.81) =11.83,df=1,p<0.05
Father’s occupation
Labour/ Farmer 33(19.41) 137(80.57)
Services 2(3.33) 58(96.67) $*=30.26,df=2,p<0.05
Business 6(4.41) 130(95.59)
Diet
Veg 14(35.89) 25(64.11) - §
Mixed 23(7.03) 304(92.97) 1'=31.94,df=1,p<0.05
Food
Protein products intake
3-4 times/week 36(11.61) 274(88.39) _ .
Everyday 4(7.27) 51(92.73) x2=4.92,df=1,00.05
Dairy products intake
3-4 times/week 31(13.96) 191(86.04) B .
Everyday 8(5.55) 136(94.45) 1=9-22,df=1,p<0.05
Fruits intake
Never 27(24.32) 84(75.68)
3-4 times/week 19(7.94) 220(92.06) $*=35.52,df=1,0<0.05
Everyday 1(6.25) 15(93.75)
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Vegetables intake
2 times/day 27(23.89) 86(76.11) N -
More than 2 times /day 10(3.95) 243(96.05) x'=34.18,df=1,p<0.05
Grains intake
2 times/day 35(12.92) 236(87.08) - o
More than 2 times /day 11(11.57) 84(88.43) x’=-305,df=1,p=.581

Figurel:Comparison of proportion of thinness with other regional and national studies conducted among rural adolescent girls:

B proportion of thinness

rural adolescent girls of cooch Behar, West
Bengal, India(Present Study) Il 7.90%

rural adolescent girls of Uttar Pradesh and Bihar,
studied by Kumar et al.2021 I 13.10%

rural adolescent girls of Maharashira, India .

studied by Nair et al. 2017 D 18.87%

adolescent rural girls of Darjeeling and Jalpaiguri.
W .B. India, studied by Roy et al.2016 D 26,00%

adolescent rural girls of Howrah, Birtbhum. Purba

and Paschim Medinipur. studied by Pal et al. 2016 NN 50.89%

rural adolescent girls of Phansidewa Block,

Darjeeling, West Bengal, India, studied by .
Mondal. 2014 _ 46.,89%

rural adolscent girls of Darjeeling, W.B.India.

studied by Dey et al 2011 s 19.00%

rural adolescent girls of Andhra Pradesh, studied

by Prashant and Shaw, 2009 — 20.60%




