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Abstract

Background: Adolescence, a period of transition between childhood and adulthood, occupies a crucial position in the
life of human beings. Hence, it is essential to improve health status through interventions.

Objective: To assess and compare nutritional status of adolescent school girls in nutritional intervention and non-
intervention area.

Methods: A cross-sectional analytic study was conducted at Laxmipur sadar upazila as nutrition intervention area &
neighboring Chatkhil upazila as non—nutrition intervention area. A total of 367 adolescent girls of age 10-19 years were
selected purposively of them 177 and 190 were selected from intervention and non-intervention area respectively.
Anthropometric data of the study subjects were collected by using standard techniques. Body mass index (BMI) and anemia
were classified according to WHO cut off levels.

Results: Study reveals that hemoglobin status was 72.3% normal, 20.3% mild anemia and 7.3% moderate anemia in
intervention area and 51.6% normal, 43.7% mild anemia and 4.7% moderate anemia in non-intervention area. Significant
difference was found both BMI and hemoglobin status among intervention and non-intervention area. Significant difference
was found between intervention and non-intervention area of different illness, typhoid and jaundice.

Conclusion: This study concludes that health status was better in intervention area than non-intervention area so
community-based intervention is effective for better health status of young girls.
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Introduction mass which place extra nutrition requirements on them [4]. Adolescence
is a time of accelerated growth in stature, after which final height is

Adolescence is a significant period of human growth and maturation, achieved. So adolescent’s girls need special care in view of their role in

unique changes occur during this period and many adult patterns are
established [1]. World Health organization (WHO) considers adolescence
to take place between the ages ten to nineteen [2]. There are 28 million
adolescents in Bangladesh, 13.7 million of them are girls [3]. In spite of
impressive gain in the field of health, significant proportions of young
people in developing countries are under-nourished. The effect of earlier
insult is visible in the adolescent age particularly in girls. Often health
status of adolescent girls are direct reflection of the cumulative effects of
physical growth, the onset of menarche and increase in fat and muscle
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shaping the health and wellbeing of the present as well as future
generation. It is very much true that the growth and prosperity of a nation
depends heavily on the status and development of adolescent girls as they
not only constitute one tenth of its population but also influence the
growth of the remaining population. This type of study has not yet been
done in this particular area previously however this study helps to find out
the impact of the intervention either it was effectiveness for the
improvement of the health status of adolescent girl’s or not.
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Methods

A cross-sectional analytic study was conducted among adolescent girls in
intervention & non- intervention area. This study was conducted at
Laxmipur sadar upazila & neighboring Chatkhil upazila. This area was
conveniently selected for data collection. The study period was of one
year duration from March 2012 to March 2013. Study population was 367
adolescent girls age of 13 to 19 years of interview in selected intervention
& non-intervention area. Purposive sampling technique was used during
data collection. Sample were selected conveniently and included for the
study according to the fulfillment of the inclusion criteria. Data were
collected by face to face interview technique using a semi-structured
questionnaire. Weight was recorded by weight measuring scale to the
nearest 0.1kg and height was measured by standing height, using
appropriate scales to the nearest 0.5cm. Hemoglobin measurement, blood
was drawn by finger prick with lancer after sterilization of the site with
70.0% alcohol. The hemoglobin test was done by using Sahli
haemometer. After collection, data were checked thoroughly for
consistency and completeness. Data were checked after collection of data
to exclude any error or inconsistency. Collected data were analyzed by
using appropriate statistical technique. Statistical tests were considered
significant at p-value =5% (0.05). Frequencies were calculated for
descriptive analysis. Chi-squared tests were performed on categorical data
to find the relationships between variables. Multivariate logistic
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regression was performed to identify the predictors of nutritional status.
All statistical analysis was performed with the software SPSS 20.0 for
windows.

Results

Comparison of nutritional status of the study population
(Table-1)

This table revealed that BMI according to proposed for the Asian people,
BMI was found 46.3% normal, 47.5% underweight and 6.2% were
increased risk but no girls were in high risk group in intervention area and
27.4% were normal, 64.7% were under weight and 6.3% were increased
risk but 1.6% were in high risk. According to the western cutoff value
(WHO), BMI status was found 51.4% normal, 47.5% underweight and
1.1% overweight but no girls were found in obese in intervention area and
32.1% were normal, 64.7% were under weight and 2.6% were overweight
but 0.5% was obese in non-intervention area. The table reveals that
Hemoglobin status was found 72.3% normal, 20.3% mild anemia and
7.3% moderate anemia in intervention area and 51.6% normal, 43.7%
mild anemia and 4.7% moderate anemia in non-intervention area.
Significant difference was found both BMI and hemoglobin status among
intervention and non- intervention area (p<0.001).

Intervention Non-intervention area
area (n=175) (n=175)
Characteristics p value
n (%) n (%)
BMI (For Asian people)
Underweight 84(47.5) 123(64.7) 0.001
normal 82(46.3) 52(27.4)
Increased risk 11(6.2) 12(6.3)
High risk 0(0.0) 3(1.6)
BMI (For western people)
Underweight 84(47.5) 123(64.7) 0.002
normal 91(51.4) 61(32.1)
Overweight 2(1.1) 5(2.6)
Obese 0(0.0) 1(0.5)
Hemoglobin level
Normal 128(72.3) 98(51.6) 0.001
Mild anemia 36(20.3) 83(43.7)
Moderate anemia 13(7.3) 9(4.7)

Results were expressed as number (%); y “test was performed and p<0.05 was level of significance.

Table 1: Comparison of nutritional status of the study population (n=367).

Health status of study subjects both intervention and non-
intervention area (Table 2)

The occurrence of illness of the study population in last 14 days from the
visiting date, were more in intervention area than non-intervention area
such as 17.9%, 50.0%. The occurrences of diarrhea, ARI, typhoid fever
and jaundice of the study subjects within 14 days were 0.6%, 1.1%, 11.3%
and 9.6% in intervention area and 1.1%, 2.6%, 0.5% and 1.6% in non-

intervention area. Suffer from typhoid fever in non-intervention area like
11.0% and ARI in non-intervention area like 2.6%. Majority of the
subjects were not found problem of menarche age in both areas such as
89.3% in intervention area and 86.8% in non-intervention area.
Significant difference was found between intervention and non-
intervention area of different illness, typhoid and jaundice (p<0.001).

Intervention area (n=177)

Non-intervention (n= 190)

Characteristics

n (%)

n (%) p value

suffered illness in last 14 days
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Yes 32(17.9) 95 (50%) 0.001
No 145(82.1) 95 (50%) 0.710
Diarrhea
Yes 1(0.6) 2(1.1) 0.604
No 176(99.4) 188(98.9)
ARI
Yes | 2(1.1) | 5(2.6) 0.293
No ‘ 175(98.9) ‘ 185(97.4)
Typhoid fever
Yes 1(0.6) 21(11) 0.001
No 176(99.4) 169(89)
Jaundice
Yes 3(1.6) 18(9.6) 0.001
No 174(98.4) 172(90.4)
Menstruation problem
Yes 19(10.7) 25(13.2) 0.317
No 158(89.3) 165(86.8)

Results were expressed as number (%);  %test was performed and p<0.05 was level of significance.

Table 2: Health status of study subjects both intervention and non-intervention area (n=367)

Nutritional status with health condition of study population (Table-3)

The table shows that 55.3% were underweight who was suffering from illness and 57.0% who was not suffering from any illness in last 14 days,
suffering from ARI 100% participants were in underweight group. No significant association was found between nutritional status and illness, ARI,
typhoid, jaundice and menstrual problem.

Nutritional status

Health condition Underweight Normal Increased risk Ir—:;gkh 1’ p value

n (%) n (%) | n (%) n (%)
Suffer illness 3.0 0.633
Yes 68(55.3) 47(38.2) 8(6.5) 0(0)
No 139(57.0) 87(35.7) 15(6.1) 3(1.2)
Suffer ARI
Yes 7(100.0) 0(0) 0(0) 0(0) 3.0 0.138
No 200(55.6) 134(37.2) 23(6.4) 3(0.8)
Suffer typhoid
Yes 12(57.1) 8(38.1) 1(4.8) 0(0.0) 3.0 0.964
No 195(56.4) 126(36.4) 22(6.4) 3(0.9)
Suffer Jaundice
Yes 8(40.0) 12(60.0) 0(0.0) 0(0.0) 3.0 0.127
No 199(57.3) 122(35.2) 23(6.6) 3(0.9)
suffer menstruation problem
No start 34(77.3) 10(22.7) 0(0.0) 0(0.0) 6.0 0.058
Yes 111(52.4) 84(39.6) 16(7.5) 1(0.5)
No 62(55.9) 40(36.0) 7(6.3) 2(1.8)

Results were expressed as number (%);  *test was performed and p<0.05 was level of significance.
Table 3: Nutritional status with health condition of study population (n=367)
Discussion can provide and present hazards to health and obstacles to development.

The second decade of life is a period of rapid growth and personal
development without which individuals cannot acquire the competence
needed to adapt to a diverse and changing world. The social environment
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The nutritional status of adolescents plays a dominant role in determining
the rate of growth and development (WHO 1997) [5]. Adolescence is a
period which includes puberty spurt during which maximum growth in
terms of weight and height takes place by Ghai OP [6]. According to some
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studiesby Agrawal KN, Saxena A et al [7], high under-nutrition at earlier
age of adolescence has been reported. Adolescent girls belonging to 10-
12 years were suffering from under-nutrition / chronic energy deficiency
grade 111 maximally. Factors which may contribute to this phenomenon
may be the earlier nutritional insult during pre-school period as well as
adverse dietary practices during 5-9 years of age period. The results of the
study revealed that, in rural Bangladesh, the prevalence of thinness and
stunting among the adolescent girls aged 13-19 years was widespread and
persistent. Severe thinness was 9% lower than 16% found in schoolgirls
aged 10-16 years in Dhaka city by Abdullah M, Wheeler EF et al [8]. BMI
according to proposed for the Asian people, was found 46.3% normal,
47.5% underweight and 6.2% was increased risk but no girls were in high
risk group in NNP area and 27.4% was normal, 64.7% was under weight
and 6.3% was increased risk but 1.6% was in high risk. According to the
western cutoff value (WHO) [9], BMI status was found 51.4% normal,
47.5% underweight and 1.1% overweight but no girls were found in obese
in NNP area and 32.1% was normal, 64.7% was under weight and 2.6%
was overweight but 0.5% was obese in non NNP area. Of the pre-pubertal
girls, 58% was thin, suggesting that undernutrition had delayed puberty
in Bangladesh Nurul Alam, Roy SK et al [10]. One third (36.49%) of the
urban Bangladeshi adolescents was undernourished, Mukhopadhyah A,
Bhadra M et al at Kolkata [11]. The extent of under nutrition was slightly
higher to those among Nepali refugees, reported at 1999 [12] (34%); and
higher than those observed among rural African adolescents was (23%).
However, the rate of undernutrition of another study those of rural
Nepalese were (36%) [13]. Saha Sudip Kumar et al [14] reported, 32.3%
urban school girls were in the normal range while 65.3% were overweight
or obese. In the present study 48.3% of the adolescents were normal,
nobody was overweight or obese and 51.7% were undernourished [15].
The extent of undernutrition was higher than those among Nepali
refugees reported by Woodruff et al [13], but lower than those reported
by one Indian study (53%) and two Kenyan studies chokson ST et al
(61%)[16] and (57%) [17]. Hemoglobin status was found 72.3% normal,
20.3% mild anemia and 7.3% was moderate anemia in NNP area and
51.6% was normal, 43.7% was mild anemia and 4.7% was moderate
anemia in non NNP area according to WHO [18]. Significant difference
was found Both BMI and hemoglobin status among NNP and Non NNP
area. Iron deficiency is common among adolescent girls in Bangladesh
[8], that, compared to the NNP upazilas, intake of iron supplements was
significantly higher (21% opposed to 8%) in the BINP upazilas [10]. This
might be the effect of the distribution of iron and folic acid in the BINP
community [19]. The prevalence of anemia was found 32.87% in Pakistan
[20]. Many developing countries have the same picture. In India it is 38-
72% [21], 68.8 % in Nepal and 46.6 % in Egypt. In this study,
Hemoglobin is strongly associated with BMI in NNP area and non NNP
area.

Conclusion

The study concludes that more than half of the adolescent girls in non-
intervention area and about half of the girls in intervention area were
undernourished. In non-intervention area Anemia was higher than
intervention area. Significant difference was found between intervention
and non-intervention area with nutritional status and anemia. So
intervention is a positive impact on health status of girls.

References

1. Beunen GP, Rogol AD, Malina RM. (2006). Indicators of biological
maturationand secular changes in biological maturation. Food and
Nutrition Bulletin. 27(S4): 244-256.

Auctores Publishing LLC — Volume 5(4)-076 www.auctoresonline.org
ISSN: 2768-0487

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Copy rights@ Tahmina Haque et.al.

. World Health Organization. (1988). Health education of adolescents.

Eastern Mediterranean Regional Office (EMRO).

Adolescent Empowerment Project in Bangladesh — Unicef. (2009).
Choudhary S, Mishra C, Shukla K. (2009). Correlates of nutritional
status of adolescent girls in the rural area of varanasi. The Internet
Journal of Nutrition and Wellness 7(2):33-34.

. World Health Organization. (1997). Action for adolescent health:

towards a common agenda. Recommendations from a joint study
group. Geneva: World health Organization, (WHO/FRH/ADH/979).
Ghai OP. (1993). Essential Pediatrics. 3rd ed. 30.

Agrawal KN, Saxena A, Bansal AK, Agarwal DK. (2001). Physical
growth assessment in adolescents. Indian Pediatrics. 38(11):1217-
1235.

Abdullah M, Wheeler EF. (1985). Seasonal variations, and the intra-
household distribution of food in a Bangladeshi village. Am J Clin
Nutr. 41(6):1305-1313.

. World Health Organization. (1998). Obesity: prevention and

managing the global epidemic. Report of a WHO Consultation on
Obesity WHO/NUT/NCD/98.1.WHO: Geneva.

Alam N, Roy SK, Ahmed T, Ahmed AM. (2010). Nutritional Status,
Dietary Intake, and Relevant Knowledge of Adolescent Girls in
Rural Bangladesh. J Health Popul Nutr. 28(1): 86-94.
Mukhopadhyay A, Bhadra M and Bose K. (2005). Anthropometric
assessment of nutritional status of adolescents of Kolkata, West
Bengal. J. Hum. Ecol. 18(3):213-216.

Woodruff B A, Duffield A, Blanck H, Larson MK, Pahari S. and
Bhatia R. (1999). Prevalence of Low Body Mass Index and Specific
Micronutrient Deficiencies in Adolescents 10-19 y of Age in
Bhutanese Refugee Camps, Nepal. Centers for Disease Control and
Prevention, Atlanta.

Kurz KM. (1996). Adolescent nutritional status in developing
countries. Proc Nutr Soc. 55(1B):321-331.

Saha SK, Bag T, De AK, Basak S, Biswas SC,Ghosh RSC. (2006).
Adolescent girls’ health profile insub-Himalayan region of West
Bengal. J Obstet Gynecol India. 56(4).

Dambhare DG, Bharambe MS, Mehendale AM, Garg BS. (2010).
Nutritional Status and Morbidity among School going Adolescents
in Wardha, a Peri-Urban area. Online J Health Allied Scs. 9(2):3.
Cookson ST, Woodruff BA, Slutsker L. (1998). Prevalenceof
anemia and low body mass index among adolescents 10-19 y of age
in refugee camps in DadaabDistrict, Kenya. Centers for Disease
Control and Prevention Atlanta.

Woodruff BA, Slutsker L, Cook ST. (1998). Prevalence of anemia
and low body mass index in adolescents10-19 y age in Kakuma
camp, Kenya. Centers for Disease Control and Prevention Atlanta.
World Health Organization. (1997). Action for adolescent health:
towards a common agenda. Recommendations from a joint study
group. Geneva: World health Organization, (WHO/FRH/ADH/979).
Levinson J. (2007). Challenges to improving nutrition adolescent
nutrition in Bangladesh and Tanzania.

Shahid A,Siddiqui FR, Bhatti MA, Ahmed M, Khan MW. (2009).
Assessment of nutritional status of adolescent college girls at
rawalpindi. ANNALS. 15(1):11-16.

Choudhury P and S. Vir. (1994). Prevention and stra tegies for
control of iron deficiency anemia. In: Nutrition in children —
Developing Country Concerns. Eds. Sachdev HPS, Choudhury P.
Cambridge Press, New Delhi. 492-524.

Page 4 of 4


https://journals.sagepub.com/doi/abs/10.1177/15648265060274S508
https://journals.sagepub.com/doi/abs/10.1177/15648265060274S508
https://journals.sagepub.com/doi/abs/10.1177/15648265060274S508
http://www.emro.who.int/index.html
http://www.emro.who.int/index.html
https://www.unicef.org/media/88796/file/Child-marriage-Bangladesh-profile-2019.pdf
https://www.researchgate.net/profile/Purushottam-Singh-5/publication/357933989_Kanpur_Historiographers_volume_8_issues_1_2/links/61e83a485779d35951bcc6e2/Kanpur-Historiographers-volume-8-issues-1-2.pdf
https://www.researchgate.net/profile/Purushottam-Singh-5/publication/357933989_Kanpur_Historiographers_volume_8_issues_1_2/links/61e83a485779d35951bcc6e2/Kanpur-Historiographers-volume-8-issues-1-2.pdf
https://www.researchgate.net/profile/Purushottam-Singh-5/publication/357933989_Kanpur_Historiographers_volume_8_issues_1_2/links/61e83a485779d35951bcc6e2/Kanpur-Historiographers-volume-8-issues-1-2.pdf
https://apps.who.int/iris/bitstream/handle/10665/63489/WHO_FRH_ADH_97.9.pdf
https://apps.who.int/iris/bitstream/handle/10665/63489/WHO_FRH_ADH_97.9.pdf
https://apps.who.int/iris/bitstream/handle/10665/63489/WHO_FRH_ADH_97.9.pdf
https://www.amazon.in/Essential-Pediatrics-3rd-P-Ghai/dp/8185017638
http://www.indianpediatrics.net/nov2001/nov-1217-1235.htm
http://www.indianpediatrics.net/nov2001/nov-1217-1235.htm
http://www.indianpediatrics.net/nov2001/nov-1217-1235.htm
https://academic.oup.com/ajcn/article-abstract/41/6/1305/4691669
https://academic.oup.com/ajcn/article-abstract/41/6/1305/4691669
https://academic.oup.com/ajcn/article-abstract/41/6/1305/4691669
https://books.google.com/books?hl=en&lr=&id=AvnqOsqv9doC&oi=fnd&pg=PA1&dq=9.%09World+Health+Organization.+(1998).+Obesity:+prevention+and+managing+the+global+epidemic.+Report+of+a+WHO+Consultation+on+Obesity+WHO/NUT/NCD/98.1.WHO:+Geneva.&ots=6WH74oZW9J&sig=7NkXM-4msSGPSLkmprry_Oe20Qc
https://books.google.com/books?hl=en&lr=&id=AvnqOsqv9doC&oi=fnd&pg=PA1&dq=9.%09World+Health+Organization.+(1998).+Obesity:+prevention+and+managing+the+global+epidemic.+Report+of+a+WHO+Consultation+on+Obesity+WHO/NUT/NCD/98.1.WHO:+Geneva.&ots=6WH74oZW9J&sig=7NkXM-4msSGPSLkmprry_Oe20Qc
https://books.google.com/books?hl=en&lr=&id=AvnqOsqv9doC&oi=fnd&pg=PA1&dq=9.%09World+Health+Organization.+(1998).+Obesity:+prevention+and+managing+the+global+epidemic.+Report+of+a+WHO+Consultation+on+Obesity+WHO/NUT/NCD/98.1.WHO:+Geneva.&ots=6WH74oZW9J&sig=7NkXM-4msSGPSLkmprry_Oe20Qc
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2975850/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2975850/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2975850/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2975850/
https://www.tandfonline.com/doi/abs/10.1080/09709274.2005.11905832
https://www.tandfonline.com/doi/abs/10.1080/09709274.2005.11905832
https://www.tandfonline.com/doi/abs/10.1080/09709274.2005.11905832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6372453/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6372453/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6372453/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6372453/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6372453/
https://pubmed.ncbi.nlm.nih.gov/8832803/
https://pubmed.ncbi.nlm.nih.gov/8832803/
https://www.researchgate.net/profile/Tarasankar-Bag/publication/339850543_Adolescent_girls_health_profile_in_sub_Himalayan_Wesr_Bengal/links/5e693e76a6fdcc759502f55f/Adolescent-girls-health-profile-in-sub-Himalayan-Wesr-Bengal.pdf
https://www.researchgate.net/profile/Tarasankar-Bag/publication/339850543_Adolescent_girls_health_profile_in_sub_Himalayan_Wesr_Bengal/links/5e693e76a6fdcc759502f55f/Adolescent-girls-health-profile-in-sub-Himalayan-Wesr-Bengal.pdf
https://www.researchgate.net/profile/Tarasankar-Bag/publication/339850543_Adolescent_girls_health_profile_in_sub_Himalayan_Wesr_Bengal/links/5e693e76a6fdcc759502f55f/Adolescent-girls-health-profile-in-sub-Himalayan-Wesr-Bengal.pdf
http://cogprints.org/7002/1/2010-2-3.pdf
http://cogprints.org/7002/1/2010-2-3.pdf
http://cogprints.org/7002/1/2010-2-3.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4535096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4535096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4535096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4535096/
https://iaph.in/international-journal-of-experimental-research-and-review-ijerr-vol-11-66-72-2017-www-iaph-in/
https://iaph.in/international-journal-of-experimental-research-and-review-ijerr-vol-11-66-72-2017-www-iaph-in/
https://iaph.in/international-journal-of-experimental-research-and-review-ijerr-vol-11-66-72-2017-www-iaph-in/
https://apps.who.int/iris/bitstream/handle/10665/63489/WHO_FRH_ADH_97.9.pdf
https://apps.who.int/iris/bitstream/handle/10665/63489/WHO_FRH_ADH_97.9.pdf
https://apps.who.int/iris/bitstream/handle/10665/63489/WHO_FRH_ADH_97.9.pdf
https://www.eurekalert.org/pub_releases/2006-07/tu-cti072506.php
https://www.eurekalert.org/pub_releases/2006-07/tu-cti072506.php
https://www.researchgate.net/publication/344470332_Assessment_of_Nutritional_Status_of_Adolescent_College_Girls_at_Rawalpindi_Original_Article
https://www.researchgate.net/publication/344470332_Assessment_of_Nutritional_Status_of_Adolescent_College_Girls_at_Rawalpindi_Original_Article
https://www.researchgate.net/publication/344470332_Assessment_of_Nutritional_Status_of_Adolescent_College_Girls_at_Rawalpindi_Original_Article
https://www.ncbi.nlm.nih.gov/books/NBK230103/
https://www.ncbi.nlm.nih.gov/books/NBK230103/
https://www.ncbi.nlm.nih.gov/books/NBK230103/
https://www.ncbi.nlm.nih.gov/books/NBK230103/

