DOI: 10.14260/jemds/2015,2

ORIGINAL ARTICLE

ASSOCIATION OF ENERGY BALANCE AND PROTEIN INTAKE WITH
NUTRITIONAL STATUS OF ADOLESCENT GIRLS IN A RURAL AREA OF
HARYANA

Seema Choudhary?, Neelu Saluja2, Seema Sharmas3, Salil Dube#, S. M. Pandey®, Ajay Kumarsé

HOW TO CITE THIS ARTICLE:

Seema Choudhary, Neelu Saluja, Seema Sharma, Salil Dube, S. M. Pandey, Ajay Kumar. “Association of Energy
Balance and Protein Intake with Nutritional Status of Adolescent Girls in a Rural Area of Haryana”. Journal of
Evolution of Medical and Dental Sciences 2015; Vol. 4, Issue 01, January 01; Page: 6-11,

DOI: 10.14260/jemds/2015/2

ABSTRACT: BACKGROUND: In spite of impressive gain in the field of health and nutrition, significant
proportion of adolescent girls in our country is under-nourished. Often health and nutritional status
of adolescent girls are direct reflection of the cumulative effects of various factors. One of the
important parameters that causes under nutrition in adolescent girls is an increased risk of low
protein and energy intake but high energy expenditure. Hence the problems related to adolescent
girls deserve special attention. OBJECTIVE: (a) To assess nutritional status of study subjects, (b) To
study energy balance and protein intake of adolescent girls in a rural area, (c) To find out the
association of energy balance and protein intake with the nutritional status of adolescent girls.
STUDY DESIGN: Community based cross-sectional study. SETTING: Primary Health Centre, Agroha,
Haryana. PARTICIPANTS: 273 adolescent girls between 10-19 years of age. SAMPLE SIZE
ESTIMATION: Based on the extent of under nutrition in adolescent girls. 39 adolescent girls were
selected by simple random sampling from each of the 7 villages covered under PHC, Agroha.
METHODS AND MATERIALS: The primary tools in this study were predesigned and pretested
interview and examination schedule. Nutritional status of study subjects, was assessed on the basis of
Body Mass Index (BMI). Their protein and energy intake was computed by 24 hours recall oral
questionnaire method. Estimation of energy expenditure was based on physical activity which was
noted by 24 hours activity recall questionnaire method. Energy balance of each subject was obtained
by subtracting energy expenditure from energy intake. STATISTICAL ANALYSIS: Proportions and X2
test. RESULTS: Two third of the adolescent girls were under weight. Under-nutrition was 68.50% and
57.53% in subjects with negative and positive energy balance, respectively. There existed significant
(P<0.01) association between protein intake and nutritional status of study subjects. CONCLUSIONS:
In view of widespread under-nutrition in adolescent girls and it’s significant association with protein
intake, it is imperative that nutrition education programmers, both in schools and at community be
initiated through the existing rural networks including health services.

KEYWORDS: BM], Nutritional Status, Energy Balance, Protein Intake, Adolescent Girls.

INTRODUCTION: Adolescence is a period of transition between childhood and adulthood that
demands extra nutrients and energy dense food for rapid growth and maturation.! Inadequate diet
and unfavourable environmental condition in developing nations like India may adversely affect the
growth and nutrition of adolescents. Malnutrition, both under nutrition and over nutrition, refers to
an impairment of health, resulting from a deficiency or from an excess or imbalance of nutrients. It is
of public health significance among adolescents across the world.2 The coexistence of
overweight/obesity and underweight is rather common in developing countries and is found to be
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increased proportionally over time34. Several studies have investigated the nutritional status of
children and adolescents from different parts of India.5>67
In spite of impressive gain in the field of health and nutrition, significant proportion of

adolescent girls in our country is under-nourished. Often health and nutritional status of adolescent
girls are direct reflection of the cumulative effects of various factors. One of the important parameter
that causes under nutrition in adolescent girls is an increased risk of low protein and energy intake
but high energy expenditure. High energy expenditure due to enhanced multiplicity of physical
activities in terms of domestic, peri-domestic, low paid occupations and social activities forced them
towards the negative energy balance. Which has profound adverse effect on their nutritional status?
Various studies¢8 report that majority of rural adolescent girls suffer from chronic energy deficiency
which jeopardize their nutritional status.

But unfortunately, these aspects and precise estimates of under-nutrition of adolescent girls
seem to receive little attention from any quarter especially in rural India. The present study is an
attempt towards this direction. The specific objectives of the study were: (a) To assess nutritional
status of study subjects, (b) To study energy balance and protein intake of adolescent girls in a rural
area, (c) To find out the association of energy balance and protein intake with the nutritional status of
adolescent girls.

MATERIALS AND METHODS: The present cross-sectional study was carried out in Primary Health
Training Centre (PHTC), Agroha, which is the Rural Field Training Centre attached to the Department
of Community Medicine, Maharaja Agrasen Medical Institute of Education and Research, Agroha, Hisar
(Haryana). The Primary Health Training Centre (PHTC), Agroha covers seven villages namely Agroha,
Mirpur, Kuleri, Siwani Bolan, Saberwas, Khasa Mahajan & Fransi. The approach adopted for this
community based study was cross sectional one. Sample size estimation was based on the extent of
under nutrition in adolescent girls. As per literature search and a pilot study conducted in Agroha
village, prevalence of malnutrition in rural adolescent girls ranged from 50-70% and thus taking a
middle course a prevalence rate of 60% was assumed. By taking this prevalence and permissible level
of error as 10%, sample size was computed. In all, 273 adolescent girls were enrolled for the study. To
cover the desired sample size 39 adolescent girls were selected by simple random sampling from each
of the 7 villages covered under PHC, Agroha.

The primary tools in this study were predesigned and pretested interview and examination
schedule for recording of family as well as individual information. Weighing machine (Libra) and steel
anthropometric rod with parallel bars were utilized for weight and height recording respectively.
Each study subject was subjected to anthropometry (weight & height recording) following standard
technique.® Nutritional status of study subjects, was assessed by body mass index. BMI of each study
subject was computed by using the formula weight (kg)/ height (m?). Study subjects were graded in
different grades of nutritional status according to proposed criteria for Asians.10

Dietary (protein and energy) intake of the study subjects was assessed by 24 hours recall oral
questionnaire method. Standardized utensils were used for measuring the approximate intake of
different food items, Dilution factor of liquid food was also noted. Diet survey was not conducted on
day after any festival or any other special occasion. Their energy intakes were computed by referring
to “Nutritive Value of Indian Foods”1! & “Nutritive Value of Common Indian Food”12 Calculations.
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Physical activity was noted by 24 hours activity recall questionnaires method. This served as
basis for computation of energy expenditure. Energy expenditure of each study subjects was
determined by multiplying their Basal Metabolic Rate (BMR) and rate of energy expenditure. BMR of
study subjects was computed by taking into consideration of their body weight and using the
formulae suggested by FAO/WHO/UNU?3 consultation group. Utilizing the data on time spent on
various activities (in minutes) and the corresponding multipliers,1415 the rate of energy expenditure
in terms of BMR units was found out mathematically.

>im,

A

Rate of energy expenditure =

Where, t; is time spent (in minutes) for ith activity and m; is the corresponding multiplier.

Energy balance of each subject was obtained by subtracting energy expenditure from energy
intake.

Data were analysed using appropriate statistical techniques viz. proportions and chi square
test.

RESULTS: As per Proposed Asian Criteria, two third (65.57%) adolescent girls were under weight
(BMI<18.5). Nearly one third (29.67%) subjects suffered from chronic energy deficiency (CED) grade
[II (BMI<16). Only 29.30% study subjects had normal nutritional status; corresponding values for
overweight (BMI 23-24.9) & obese (BMI >25) were 3.30% & 1.83% respectively (Table 1). Under-
nutrition was 68.50% and 57.53% in subjects with negative and positive energy balance, respectively
(p>0.05)(Table 2). There existed significant (P<0.01) association between protein intake and
nutritional status of study subjects (Table 3).

DISCUSSION: Nutritional anthropometry predominates over the other methods of nutritional
assessment. Several workers1617have emphasized the importance of Body Mass Index (BMI) as an
index of nutritional assessment. The extent of under nutrition (BMI<18.5) in adolescent girls
observed in this study was comparable with the findings of Choudhary et al8 (68.52%) & Deshmukh
et al8 (53.8%) but greater than that reported by Singh et al1® (33.86%) and lower than that reported
by Kalhan et al20 (80%). Variations in the extent of under-nutrition among adolescent girls could be
attributed to differences in socio-cultural practices, level of socio-economic development, value
attached to girl child and prevailing dietary practices in different settings. One third of the study
subjects suffered from chronic energy deficiency grade III Similar findings was observed in another
study8. Which reflects high degree of nutritional insult in adolescent girls? Thus the nutritional status
of adolescent girls has been far from satisfactory which calls for urgent interventions at individual,
family as well as community level (Table 1).

Association of energy balance and nutritional status has been explored by some
workers.21.22.2324 [n this study when the nutritional status of adolescent girls was assessed against
their energy balance, it was evident that under-nutrition was higher in subjects with negative energy
balance than those with positive balance. However, association was statistically not significant but
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role of negative energy balance in causation of under nutrition is well documented?125 and this area
needs to be explored in a longitudinal manner. (Table 2)

One of the important parameter that determines nutritional status of an individual is protein
consumption. In this study nutritional status of study subjects had been significantly influenced by
their protein consumption. Almost similar results were observed in another study conducted in Uttar
Pradesh.25 (Table 3)

The effect of earlier insult of protein intake and energy balance is important parameters that
cause under nutrition in adolescent girls particularly in rural areas. Further the cycle of poor
nutrition perpetuates itself across generations particularly in girls aggravate this dismal situation. In
general adolescent girls are the worst sufferers of the ravages of various forms of malnutrition. These
are extremely important issues related to adolescent girls especially in rural areas when she is the
foundation stone of the family in particular and society in general.

CONCLUSION: Two third of study subjects were undernourished; nearly one third experiencing CED
grade III. In view of widespread under-nutrition in adolescent girls and it's significant association
with protein intake, it is imperative that nutrition education programmers, both in schools and at
community be initiated through the existing rural networks including health services.
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Sr.No. | BMI (Kg/M2) | Number | Percentage

1. <16 81 29.67
2. 16-16.9 46 16.85
3. 17-18.4 52 19.05
4, 18.5-22.9 80 29.30
5. 23-249 9 3.30
6. =25 5 1.83

Total 273 100

Table 1: Nutritional status of study subjects according
to proposed Asian criteria (N=273)
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- BMI (Kg/M?)
nergy |y <16 16-18.4 | 18.5-22.9 | 23-24.9 >25 X2 P
balance

No. % No. % No. % No.| % |No.| %
Negative | 200 | 56 | 28.00 | 81 | 40.50 | 56 | 28.00 | 4 |2.00| 3 |1.50
Positive | 73 | 25 | 34.24 | 17 | 23.29 | 24 [ 3288 | 5 |6.85| 2 |274

Total 273 | 81 | 29.67 | 98 | 3590 | 80 [2930| 9 |330| 5 |1.83

2.85 | 0.091
(df=1)

Nutritional status of study subjects according to their energy

Balance (N=273)

Note: For computation of X2,BMI has been grouped into 2 categories i.e. < 18.5 and > 18.5 kg/m?2.

Percent protein BMI (Kg/M?)
intake N <16 16-18.4 | 18.5-22.9 | 23-24.9 | >25 X2 P
No.| % |[No.| % |No.| % |[No.| % [No.| %
<80 146 |47 |32.19| 56 |38.36 | 38 |26.03| 3 |2.05| 2 |1.37
80.1-100 87 |17 |19.54| 28 |32.18 |35 (40.23| 5 |5.75| 2 |2.30| 11.51 0.003
> 100 40 |17 |42.50| 14 |35.00| 7 |1750| 1 [2.50| 1 [2.50| (df=2)
Total 273|181 (29.67|98 |35.90(80(29.30| 9 (3.30| 5 [1.83

Table 3: Nutritional status of adolescent girls according to their protein intake (N=273)

Note: For computation of X2, BMI has been grouped into 2 categories i.e. <18.5 and > 18.5 kg/mz2.
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