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Abstract: Nutritional requirements during adolescence increase tremendously compared to preceding years of growth. The aim of this
present study was to assess the nutritional status based on the dietary intake among the adolescents in rural areas. A community based
cross-sectional study was carried out in rural areas of Kurnool, Andhra Pradesh and 180 adolescents were selected from the age group
13 - 14 years. The tools used for the study are a pre-tested, well designed questionnaire that included anthropometric measurements,
socio-demographic data & 24-hour diet recall. The daily nutrient intake was compared with the ICMR Recommended Dietary
Allowances. Nutritional status was assessed by comparing obtained values with reference values for Height-for-age and BMI- for-age
growth standards, WHO, 2007. The mean height observed in boys was 154.2 cm whereas in girls, it was 152.1 cm. From the Height for
Age parameters, data revealed that majority of the adolescents fell in the normal range, i.e., 75.3%. Stunting was seen in boys (14.2%)
more than in girls (10.5%). BMI for Age parameters revealed that most of the adolescents i.e., 46.1% fell in the normal range whereas
wasting was seen more in girls (17.8%) than in boys (14.9%). It also showed that more boys (23%) were at a high risk of being
overweight than girls (12%) and overweight was seen in both boys (2.1%) and girls (2.5%). Only 4.2% boys were recorded to be Obese.
The study also revealed that nutrients intake of Energy, Protein, Fat, Carbohydrates, Calcium and Iron were significantly lower than the
RDA at 5% significance level. The findings reiterate the fact that dietary deficiencies among adolescents adversely affect their nutritional
status. Hence health education and nutrition intervention programs are needed on priority basis.
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Index for age) and underweight (low weight for age).
Stunting is an indicator of chronic under nutrition, the result

1. Introduction

The World Health Organization (WHO) has defined
adolescence as the age group of 10-19 years. It is a period of
rapid growth and  development, physiologically,
psychologically and socially. During this period, adolescents
gain up to 50% of their adult weight, 20% or more than that
of their adult height and 50% of their adult skeletal mass [1].
Their nutritional requirement is more due to the rapid
growth spurt and increased physical activities. So a poor
intake of nutrients (and in addition menstrual loss among the
girls) put them at a higher risk of nutritional deficiencies and
their ill effects. The malnourished children are likely to grow
into malnourished adults with greater risk of disease and
death [2]. The adverse situation such as poor socio-
economic conditions, demographic situations, environmental
conditions, sanitation and nutrition awareness attributed to
developing such linear retardation in physical growth
attainments or under nutrition (e.g., stunting) among
children and adolescents (WHO 2008). Diets of Indian
adolescents especially in rural areas are inadequate both in
terms of quality and quantity. They mainly consume cereal
based food but grossly deficient in legumes, animal foods
and green leafy vegetables [3]. Malnutrition which refers to
an impairment of health from a deficiency or imbalance of
nutrients is of public health significance among adolescents
all over the world. It creates lasting effect on the growth,
development and physical fithess of a person. It is well
recognized worldwide that anthropometric measurements
are indispensable in diagnosing under nutrition [4]. Three
commonly used indicators of under nutrition among children
are stunting (low height for age), thinness (low Body Mass

of prolonged food deprivation and/or disease or illness;

thinness is an indicator of acute under nutrition, the result of

more recent food deprivation or illness; underweight is used
as a composite indicator to reflect both acute and chronic
under nutrition, although it cannot distinguish between them.

This study was undertaken with the following objectives:

o Assess the nutritional status of adolescents (1314 years)
in rural areas.

o Impact of socio-economic status on the nutritional status
of the adolescents.

o To assess their dietary pattern and its adequacy.

e Calculate macronutrient and micronutrient intake by
analyzing the results obtained from the 24 hr diet recall
method and comparing it against the RDA, 2010 Dietary
Guidelines for Indians.

2. Methodology

Adolescence is an intense anabolic period when
requirements for all nutrients increase. The ultimate
intention of nutritional assessment is to improve human
health. There is a need to develop a database on the diet and
nutritional status of the adolescents from different parts of
the country to enable the governments and other non-
governmental agencies to formulate policies and initiate
strategies for the well-being of adolescent children.
Malnutrition is a silent emergency, and it continues to be a
major public health problem worldwide, especially in South-
East Asia and sub-Saharan Africa. It is an indicator of poor
nutrition, having a major consequence on human health as
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well as for the social and economic development of a
population. It is one of the most common causes
of morbidity and mortality among children and adolescents
throughout the world (UNICEF, 2005). Every year, more
that 10 million children worldwide die from preventable and
treatable illnesses. At least half of these deaths are caused by
malnutrition [5]. The health consequences of a prolonged
state of malnutrition among children and adolescents include
delayed physical growth and impaired motor and cognitive

development, diminished cognitive performance, lower
Intellectual Quotient (IQ), poor social skills, greater
behavioral problemsand wvulnerability to contracting

diseases. Moreover, malnutrition also leads to important
consequences in adult life in terms of physical growth, work
capacity, reproductive performances and risk of chronic
diseases. The primary causes of under-nutrition in India are
its large population, socio-economic differences and
inadequate access to health facilities. Nutritional
assessments among adolescents are important as they are the
future parents and constitute a potentially susceptible group.
Studies on the assessment of nutritional status of adolescents
are less in number and a National database has not yet been
developed [6].

Selection of Area:

A cross-sectional study was conducted at ZillaParishad High
School in Kurnool, Andhra Pradesh, to assess the nutritional
status and dietary adequacy of adolescent students aged
between 13 and 14 years, both boys and girls.

Sample Size:

Adolescents in the age group of 13 — 14 years from a rural
school located in Kurnool were selected to be a part of the
current study. The total sample size is 180 adolescents, out
of which 83 were girls and 97 were boys.

Tools of the Study:

A pre-tested, well designed questionnaire, consisting of
questions was used to gather information. A list of open-
ended and closed-ended questions were developed that were
targeted to yield information required in the research study.
The information collected can be discussed under the
following headings:

General Information:
Information regarding the subject’s Name, Age, and Gender
were collected.

Anthropometric Measurements:

Anthropometry is defined as measurement of the body to
assess the nutritional status of an individual. It can be
sensitive indicators of health, growth and development in
infants and children. In particular, anthropometry has been
used during adolescence in many contexts related to
nutritional status. Anthropometry includes measurement of
height, weight and Body Mass Index (BMI).

Measurement of Height (cm):

The rate of length or gain reflects the long term nutritional
adequacy. The height of the subjects were measured using a
measuring tape. Standing height of the students was
measured using a height measuring tape and was recorded in
terms of centimeters.

The obtained results were compared to the WHO standards
and the individuals were classified as normal, stunted and
severely stunted according to their height.

Measurement of Weight (kg):

Body weight is the simplest and most widely used
anthropometric measurement to assess the nutritional status
of an individual. The weight was measured using a weighing
machine and recorded in terms of kilograms.

Body Mass Index (BMI):

Body Mass Index is a measure that is used to determine the
nutritional status of the individual in terms of underweight,
overweight or obese. It was calculated using the height and
weight of the individual by using the formula:

BMI = Weight in Kg/ height in m?

The obtained results were compared to the WHO standards
and the individuals were classified as wasted, normal,
overweight and obese according to their BMI.

Family Details:

Information regarding the type of the family, number of
members in the family, qualification and occupational status
of the parents and monthly household income were collected
from the subjects to analyze their socio-economic status.

Nutritional Information:

Frequency of consumption of food groups as they provide a
variety of nutrients and have a role in helping the body
function. In particular, vegetables, legumes and fruits protect
against illness and are essential to a healthy diet. Data was
collected from the subjects to know the food preferences
whether they are vegetarian, ovo-vegetarian or non-
vegetarian, frequency of consumption of meals in a day,
fruits and vegetables, milk and milk products and non-
vegetarian foods and type of food consumed outside.

24 hour Dietary Recall:

24 hr. diet recall method is a dietary assessment tool that
consists of a structured interview in which the subjects are
asked to recall all the food and drinks consumed in the past
24 hours. The information was recorded and the nutritive
value calculation for Energy, Protein, Fat, Calcium and Iron
was calculated using the nutritive value of Indian foods by
ICMR. The mean intake of the above mentioned nutrients
were compared with the RDA, 2010 Dietary Guidelines for
Indians.

Health Status:

WHO has defined health as “a state of complete physical,
mental and social well-being, and not merely the absence of
disease”. Health can be considered in terms of a person’s
body structure and function and the presence or absence of
disease or signs (Health status) their symptoms and what
they can and cannot do i.e. the extent to which the condition
affects the person’s normal life (Quality of life). The
subjects were questioned regarding the symptoms of
deficiencies of calcium, iron, folic acid and zinc.

Tools used to assess the Nutritional Status of
Adolescents:

The WHO growth charts are the standards which show how
children should grow when provided optimal conditions.
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The WHO standards are based on a high-quality study
designed explicitly for creating growth charts. The
WHO standards were constructed using longitudinal length
and weight data measured at frequent intervals. The Z score
was used to determine the nutritional status of the
adolescents through the parameters Height-for-Age and
BMI-for-Age and was compared against the WHO
standards. Z score is a numerical measurement used in
statistics of a value’s relationship to the mean of a group of
values, measured in terms of Standard Deviation (SD) from
the mean. If the Z score is 0, then it indicates that the data
point’s score is identical to the mean score. A Zz-score
of zero shows that the value is exactly average while a score
of +3 shows that the value is much higher than average and a
score of -3 shows that the value is much lower than the
average.

The Z score can be calculated from the following formula
Z=(X-w) /o

Where, Z is the Z score,

X is the value of element,

M is the population mean,

o is the Standard Deviation (SD)

The following table provides summary of definitions of
growth problems in terms of Z score.

Z score Growth indicators
Length/heigh| Weight-for- | Weight-for- | BMI-for-
t-for-age age length/height age
Above 3 | Seenote 1 Obese Obese
Above 2 Normal | Seenote 2 Over-weight v\(/)e\;;rh-t
Above 1 Possible risk| Possible
Normal of over- |risk of over-
weight weight
0 (median) Normal Normal Normal Normal
Below-1| Normal Normal Normal Normal
Below -2 | Stunted Under- Wasted Wasted
weight
Below -3| Severely Severely Severely | Severely
Stunted |under-weight  wasted wasted

Note 1: The child in this range is very tall. Tallness s rarely a
problem, unless it is so excessive that it may indicate an
endocrine disorder such as growth-hormone-producing
tumor.

Note 2: A child whose weight-for-age falls in this range may
have a growth problem, but this is better assessed from
weight-for-length/height or BMI-for-age.

Statistical Analysis:
The data obtained from the questionnaire was compiled in
the MS Excel sheet 2013.

Mean: The mean was calculated using the formula -
>x

X= W

Where, X is the symbol for mean

>x is the sum of scores
N is the number of samples

Standard Deviation (SD):The standard deviation of the
mean was calculated using the formula -

— VX(x=%)
SD = N

Where,

x is value of each data set

X is the mean of all values in the data set
n is the number of observations

Test: The ‘t” values were obtained using the formula -
Where,

X is the mean of the sample

uis the actual/hypothetical mean

n is the sample size

S is the standard deviation

3. Results and Discussion

Malnutrition (under nutrition or over nutrition) which refers
to an impairment of health either from a deficiency or excess
or imbalance of nutrients, is of public health significance
among adolescents all over the world. It creates lasting
effects on the growth, development and physical fitness of a
person. It is well recognized worldwide that anthropometric
measurements  are  indispensable  in  diagnosing
undernutrition. It has now been well established that the
Body Mass Index (BMI) is the most appropriate variable for
determining nutritional status among adolescents (WHO,
1995). Adolescents have been considered to have the lowest
mortality among different age groups and have therefore
received low priority in terms of nutritional status
assessment

General Information:

Out of the total sample size of 180 adolescents, 97 (53.8 %)
were boys and 83 (46.2 %) were girls where 95 (52.7%) of
the total sample were 13 year olds (Girls = 44; Boys = 51)
and 85 (47.3%) of the total sample were 14 year olds (Girls
= 39; Boys = 46)

Anthropometric Measurements

Anthropometric measurements gives the information about
the Height (cm), Weight (kg), BMI (kg/m?) and Grading of
the sample. It shows the mean + SD of the mentioned
measurements.

Table 1: Mean and SD of Anthropometric measurements of
the sample (n=180)

S. 13 year | 14 year | 13 year | 14 year
No Parameters Girls Girls Boys Boys
Height (cm) | 1525 | 15L7 | 155 | 1535
g (+7.30) | (+7.62) | (210.59) | (+10.31)
. 38.955 | 41.65 | 4527 | 4467
2| Weight (K9) | 17 66) | (x8.78) | (+10.48) | (+11.24)
~ | 1663 | 1808 | 18.79 | 1893
8 | BMI(kgM) | iy 20y | (x3.03) | (+3.73) | (x4.76)

The table represents the Mean * SDof anthropometric
measurements of the sample (n=180) with parameters age,
height, weight and BMI.

Mean + SD of height of girls of age 13 and 14 years is lower
when compared to the Mean + SD of height of boys of the
same ages.
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Mean * SD of weight of girls of age 13 and 14 years is low
when compared with the Mean + SD of weight of boys of
same ages.

Mean £ SD of BMI of girls of age 13 years is very low when
compared to the Mean + SD of BMI of boys of the same
age. In 14 year old age category, the Mean + SD is slightly
lower when compared with that of the boys.

Mean Height among adolezcents v/s WHO Standards
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Figure 1: Comparison of Mean Height among the
adolescents with the WHO Height Standards

Figure 1 shows the comparison of mean height among the
adolescents with the WHO Height Standards. The mean
height for the age for girls of 13 and 14 years was 152.5cm
and 151.7 cm which was low when compared with the WHO
standard height 156.6 cm and 161.4 cm respectively. The
mean height for the age for boys of 13 and 14 years was
155cm and 153.5 cm which was low when compared with
the WHO standard height 156 cm and 163.2 cm
respectively.
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Figure 2: Comparison of Mean BMI of adolescents with
WHO BMI Standards

Figure 2 shows the comparison between the mean BMI and
WHO BMI standards for the adolescents of age groups 13
and 14 years. The mean BMI for the age 13 and 14 year old
girls was 16.61kg/m? and 18.08kg/m® which was low when
compared with the WHO standard BMI 18.8 kg/m?and 19.6
kg/m? respectively. Whereas the mean BMI for the age 13
and 14 year old boys was 18.7kg/m? and 18.9kg/m* which
was compared with the WHO standard BMI 18.2 kg/m? and
19 kg/m? respectively.
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Figure 3: Distribution of Height for Age Z-Score in Girls
(13-14 year old)

Figure 3 shows the distribution of the adolescent girls
according to the height for age z-score. It was observed that
88.6% and 69.2% of the 13 and 14 year old girls,
respectively were normal. Whereas 6.8% and 10.2% of them
were severely stunted and 4.5% and 20.5% of the 13 and 14
year old girls, respectively were stunted.
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Figure 4: Distribution of Height for Age Z-Score in Boys
(13-14 year old)

Figure 4 shows the distribution of the adolescent boys
according to the height for age z-score. It was observed that
84.3% and 59% of the boys of age 13 and 14 years old were
normal. Whereas 47.8% and 19.5% were stunted and 7.8%
and 21.5% of the 13 and 14 year old boys, respectively were
severely stunted.
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Figure 5: Distribution of BMI for Age Z-Score in Girls (13-
14 year old)
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Figure 5 shows the distribution of the adolescent girls
according to the BMI for age z-score. It was observed that
47.7% and 53.8% of the girls of age group 13 and 14 year
old were normal. Whereas 27.2% and 20.5% of the 13 and
14 year old girls, respectively were wasted; 13.6% and
10.2% of them were severely wasted, 11.3 and 12.8% of 13
and 14 year old girls, respectively were at the risk of
overweight. Only 2.5% of the 14 year old girls were
overweight.
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Figure 6: Distribution of BMI for Age Z-Score in Boys (13-
14 year old)

Figure 6 shows the distribution of the adolescent boys
according to the BMI for age z-score. It was observed that
majority of boys of 13 and 14 year old, i.e. 35.2% and
47.8% were normal. Whereas 35.2% and 10.8% boys of age
13 and 14 years, respectively were at the risk of overweight;
17.6% and 15.2% were wasted and 9.8% and 17.3% of them
were severely wasted. 1.9% and 6.5% of the 13 and 14 year
old boys, respectively were obese and only 2.1% of the boys
of 14 year old were overweight.

Demographic Data:

Table 2: Distribution of adolescents according to the

and 1.6% of the mothers, respectively, completed their
graduation and above.

Table 3: Distribution of the adolescents according to the
occupation of their parents

Subjects (n=180)
Occupation Father Mother
Labourers 93 (52.7) 86 (47.7)
Business 62 (34.5) 41 (22.8)
Private job 21 (11.5) 8 (4.5)
Government job 2(1.1) 3(1.6)
Unemployed 2(1.2) 42 (23.4)

The values given in parenthesis {()} are percentages

The data in table no.3 represents the distribution of the
adolescents according to the occupation of their parents. It
was observed that most of the parents of the adolescents
were daily wage laborers with the distribution of 52.7% and
47.7% of the fathers and mothers respectively. 34.5% and
22.8% of the fathers and mothers, respectively had a
business of their own. While 11.5% and 4.5% of the
subjects’ fathers and mother, respectively worked in private
companies. 1.1% and 1.6% of the subjects’ father and
mother, respectively, had Government jobs. Only 1.2% of
the subjects’ father whereas a considerably high no of the
subjects’ mothers i.e. 23.4% were unemployed.

Table 4: Distribution of the adolescents according to their
household monthly income

Monthly Income No. of sample (n=180)
<6,000/- 92 (51.1)

6,000-10,000/- 67 (37.2)

10,000-25,000/- 17 (9.4)
>25,000/- 422

The values given in parenthesis {( )} are percentages

The data in table 4 shows the distribution of the adolescents
according to their monthly household income. It was
observed that majority of the income in the adolescents’
household is <6,000/- per month. 51.1% had the income of
6,000/- while 37.2% had the income within the range of
6,000/- and 10,000/-. 9.4% of them had the monthly income
range between 10,000/- and 25,000/-, while only 2.2% of the
subjects’ household had the monthly income above 25,000/-.

Dietary Information:

qualification of their parents N pr—
Subjects (n=180) 0% R
Qualification Father Mother 43%
Illiterate 106 (58.8) | 139(77.2) 40% 350,
High School 57 (31.6) 37 (20.5) 3%
Intermediate 10 (5.5) 1(0.5) 30%
Graduation or above 7(3.8) 3(1.6) 250
The values given in parenthesis {( )} are percentages 0% 17.70%
15%
The data in table no.2 represents the distribution of the -
adolescents according to the qualification of their parents. It _:;
was observed that most of the adolescents’ parents did not :,:
complete their schooling i.e. 58.8% of the fathers and 77.2% ' ood Preference
of the mothers. 31.6% of the fathers and 20.5% of the mVegetaram  ® Non-vegetarian = Ovo-vegetarian

mothers, respectively, completed their high school. And
5.5% of the fathers and 0.5% of the mothers, respectively,
completed their intermediate. While only 3.8% of the fathers

Figure 7: Distribution of the adolescents according to their
food preferences.
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Figure 7 shows the distribution of the adolescents according
to their food preferences. It was observed that 47.3% of
them preferred non-vegetarian while 35% of them preferred
vegetarian. Only 17.7% were ovo-vegetarian.

Weekly 145 (80.3)
Occasionally 16 (8.4)
Never 10 (5.2)

The values given in parenthesis {( )} are percentages

Table 5: Distribution of adolescents according to their

frequency of food consumed

Food group How often consumed | No. of sample

by adolescents (n=180)

Green leafy vegetables Daily 72 (40)
(GLV) Weekly 59 (32.7)
Occasionally 43 (23.9)

Never 6 (3.4)

Fruits and vegetables Daily 67 (37.2)
Weekly 57 (31.6)

Occasionally 52 (28.9)

Never 4(2.3)
Milk and milk Daily 111 (61.6)
products Weekly 32(17.7)
Occasionally 24 (13.4)

Never 13(7.3)

Non-vegetarian foods Daily 11 (6.1)

The data in table 5 shows the distribution of the adolescents
according to their food consumption. It was observed that
40% of the adolescents eat green leafy vegetable every day,
32.7% of them eat it once in a week, 23.9% eat GLVs
occasionally and 3.4% never have green leafy vegetables.
37.2% of the adolescents eat fruits and vegetables every day,
31.6% eat it once in a week, 28.9% eat it occasionally while
2.3% of them never consume fruits and vegetables. 61.6% of
the adolescents have milk and milk products on a daily basis
while 17.7% have it once in a week, 13.4% have it
occasionally and 7.3% never have milk and milk products.
80.3% of the adolescents eat non-vegetarian weekly once
while 8.4% eat occasionally, 6.1% have it every day and
5.2% never consume non-vegetarian food.

24 HR Dietary Recall

Table 6: Nutritional intake of girls in the rural areas

Nutrients RDA 13 year old 14 year old
Dietary Intake Calculated ‘t” value Dietary Intake Calculated ‘t’ value
Energy 2330 K.cal 1304.7+295.03 -23.04 1437.4 £404.1 -13.7
Protein 5199 39.8+8.6 -9.3 41.4+10.3 -6.3
Fat 409 30.8+17.9 -3.3 33.8 £21.08 -8.7
Calcium 800 mg 293.4 +148.3 -22.6 272.9 +139.9 -23.5
Iron 27 mg 11.2 £4.02 -25.9 112+2.8 -34.1

(- : Non-Significant)
The ‘t’ table value at 5% significance level is 2.021.

The data in table 6 shows the mean nutrient intake of the
female adolescents in the rural areas.

Energy:

It was observed that the mean Energy intake of the female
adolescents of age 13 and 14 year old to be 1304.7 and
1437.4 K.cal respectively, which is significantly lower than
the RDA at 5% significance level. Low intake of Energy is
due to small portion sizes and skipped meals.

Protein:

The mean Protein intake of the female adolescents of age 13
and 14 vyears old was found to be 39.8 and 41.4 ¢
respectively. This is significantly lower than the RDA at 5%
significance level because the diet was not rich in Protein
food and some of them were vegetarian.

Fat:

The mean Fat intake of the female adolescents of age 13 and
14 year old was found to be 30.8 and 33.8 g respectively,
which is significantly lower than the RDA at 5%

significance level. This is because of skipping of meals by
the adolescent girls.

Calcium:

The mean Calcium intake of the female adolescents of age
13 and 14 year old was 293.4 and 272.9 mg respectively and
is significantly lower than the RDA at 5% significance level.
This is because of low intake of Calcium rich foods among
these subjects.

Iron:

The mean Iron intake among the female adolescents of age
13 and 14 year old was found to be 11.2 and 11.2
respectively and is significantly lower than the RDA at 5%
significance level. This was mainly because many of the
subjects had low consumption of Iron rich foods in their
diet.

Data in the table shows that the female adolescents’ dietary
intake failed to meet the ICMR recommended level with
respect to Energy, Protein, Fat, Calcium and Iron.
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Figure 8: Nutritional intake by the adolescent girls of age 13 and 14 years

Figure 8 shows the Mean nutrient intake of the adolescents.
It was observed that the nutrient intake by the adolescent

girls is less than that of the RDA and this can lead to many
health problems in the future.

Table 7: Nutritional intake of male adolescents in the rural areas

Nutrients RDA 13 year old 14 year old
Dietary Intake | Calculated ‘t’ value | Dietary Intake | Calculated ‘t” value
Energy | 2750 K.cal | 1373.6+260.8 | -37.6 1105.1+£176.2 | -63.2
Protein | 54.3 g 54.1+12.9 -0.07 35.5+8.3 -15.2
Fat 459 22377 -20.9 16.9+6.2 -30.4
Calcium | 800 mg 275.4 +124.6 | -30.04 185.1£97.7 -42.6
Iron 32 mg 129+28 -47.04 95+15 -95.8

(-Non-Significant)
The ‘t’ table value at 5% significance level is 2.021.

The data in table 7 shows the mean nutrient intake of the
male adolescents in the rural areas.

Energy:

It was observed that the mean Energy intake of the male
adolescents of age 13 and 14 year old to be 1373.6 and
1105.1 K.cal respectively, which is significantly lower than
the RDA at 5% significance level. Low intake of Energy is
due to small portion sizes and skipped meals.

Protein:

The mean Protein intake of the male adolescents of age 13
and 14 years old was found to be 54.1 and 41.4 ¢
respectively. This is significantly lower than the RDA at 5%
significance level because the diet was not rich in Protein
food and some of them were vegetarian.

Fat:
The mean Fat intake of the male adolescents of age 13 and
14 year old was found to be 22.3 and 16.9 g respectively,

significance level. This was because of skipping of meals by
the adolescent boys.

Calcium:
The mean Calcium intake of the male adolescents of age 13
and 14 year old was 275.4 and 185.1 mg respectively. It is
significantly lower than the RDA at 5% significance level.
This is because of low intake of Calcium rich foods among
the boys.

Iron:

The mean Iron intake among the male adolescents of age 13
and 14 year old was found to be 12.9 and 9.5 mg
respectively and is significantly lower than the RDA at 5%
significance level. This was because many of the subjects
had low consumption of Iron rich foods in their diet.

Data in the table shows that the male adolescents’ dietary
intake failed to meet the ICMR recommended level with
respect to Energy, Protein, Fat, Calcium and Iron.

which is significantly lower than the RDA at 5%
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Figure 9: Nutritional intake by the adolescent boys of age 13 and 14 years

Volume 8 Issue 6, June 2019

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20198649

10.21275/ART20198649

1082



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426

Figure 9 shows the Mean nutrient intake of the adolescent
boys. It was observed that the nutrient intake by the
adolescent boys is less than that of the RDA and this can
lead to many health problems in the future.

Health Status

Table 8: Distribution of the adolescents according to their
health condition

Nutrient Symptoms No. of sample
Deficiency (n=180)
Zinc Bruises and cuts took long time to 65 (36.1)
heal
Dry/damaged skin 28 (15.6)
Hair loss 66 (36.7)
Grey hair 29 (16.2)
Sores at corner of mouth 14 (7.8)
Iron Extreme fatigue and unusual 49 (27.2)
tiredness
Shortness of breath 20 (11.2)
Headache or dizziness 65 (36.2)
Calcium Feel numb in extremities or face 88 (48.9)
Muscle cramps 67 (37.3)
Folic acid Ulcers in mouth 8 (4.4
Swollen tongue 5(2.8)

The values given in parenthesis {( )} are percentages

The data given in table no. 8 is the distribution of the
adolescents according to their health condition. It was
observed that 48.9% of the adolescents feel numbness of the
face or extremities frequently, 37.3% of the adolescents
suffer with muscle cramps, 36.7% suffer hair loss, 36.2%
suffer headache or dizziness, 36.1% of the adolescents’
wound take a longer time to heal, 27.2% of them feel
extremely fatigue and unusually tired, 16.2% had grey hair,
15.6% had dry and damaged skin, 11.2% suffer with
shortness of breath, 7.8% suffer with sores at the corner of
their mouth frequently, 4.4% had ulcers in their mouth and
2.8% had swollen tongue.

4. Summary and Conclusion:

A cross-sectional study was conducted at ZillaParishad High
School in Kurnool, Andhra Pradesh, to assess the nutritional
status and dietary adequacy of adolescent students aged
between 13 - 14 years, both boys and girls. A pre-tested,
well designed questionnaire, consisting of questions was
used to gather information. A list of open-ended and closed-
ended questions were developed that were targeted to yield
information required in the research study.

The main objective of the study was to assess the nutritional
status of the adolescent boys and girls of age group 13 and
14 years. The secondary objectives were to know the Impact
of socio-economic status on the nutritional status of the
adolescents; assess the dietary pattern and its adequacy; to
calculate the macronutrient and micronutrient intake and
comparing them against the RDA, 2010 Dietary Guidelines
for Indians.

The sample size taken for the study was n=180, where boys
were 53.8% whereas girls were 46.2%. From the
demographic data it was observed that majority of the
adolescents i.e. 85.5% were from a nuclear family and

comparatively less adolescents i.e. 14.5% were from joint
family. Most of the adolescents’ parents did not complete
their high school and were working as labors. Very few of
the adolescents’ parents had completed graduation or above
education. 23.4% of the adolescents’ mothers were
housewives. Working as labors, the monthly household
income was mostly 6,000/- or below with a comparatively
very less having a household income more than 25,000/-.

Anthropometric measurements like height, weight were
recorded. The collected data was then analyzed and BMI
was computed. Growth and health predicting parameters like
Height for Age and BMI for Age were compared to the
WHO standards to help assess their nutritional status. The
collected data revealed from the Height for Age parameters
that majority of the adolescents were normal. Stunting was
seen in boys more than in girls. From BMI for Age
parameters, it was observed that most of the adolescents
were normal whereas wasting was seen more in girls than in
boys. But comparatively more boys were at a high risk of
overweight than in girls and overweight was seen in both
boys and girls. Among the subjects, obesity was seen only in
boys and not in girls.

The dietary information revealed that majority of the
adolescents i.e. 47.3% were non-vegetarian whereas 35%
were vegetarian and 17.7% were ovo-vegetarian. The
consumption of milk and milk products among the subjects
on a daily basis was more i.e. 61.6% followed by 37.2%
fruits and vegetables, 40% green leafy vegetables and 6.1%
non-vegetarian foods. Dietary intake of the adolescents, the
mean + SD of nutrients intake of Energy, Protein, Fat,
Calcium and Iron was statistically non-significant at 0.05%
level, indicating that inadequate nutrient intake among them.
This was mainly because of skipped meals and less portion
sizes.

From the health status of the adolescents, It was observed
that 48.9% of the adolescents feel humbness of the face or
extremities frequently, 37.3% of the adolescents suffer with
muscle cramps, 36.7% suffer hair loss, 36.2% suffer
headache or dizziness, 36.1% of the adolescents’ wound take
a longer time to heal, 27.2% of them feel extremely fatigue
and unusually tired, 16.2% had grey hair, 15.6% had dry and
damaged skin, 11.2% suffer with shortness of breath, 7.8%
suffer with sores at the corner of their mouth frequently,
4.4% had ulcers in their mouth and 2.8% had swollen
tongue. This shows that the adolescents suffer with
nutritional deficiencies related to Zinc, Iron, Calcium, Folic
acid. These deficiencies are because of lack of a balanced
diet.

Thus from the results of the present study, it can be
concluded that many of the adolescents were stunted and
wasted. This was because of less knowledge among the
family members about the healthy food choices as most of
the adolescents’ parents did not complete their studies. And
also due to the low socio-economic status of their families
resulting in a low consumption of balanced meals. Hence,
great emphasis should be made to create awareness among
the children and their family members about good nutritional
support through low cost recipes and inclusion of healthy
foods in the diet economically.
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