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ABSTRACT

Anemia is the major nutritional problem observed in girls during adolescence, affecting
growth and development and increasing their vulnerability to unproductive. Adolescence is
the crucial time for improving their attitude levels towards good nutritional practices and

knowledge levels. The present study is a Community based intervention study conducted
with adolescents (150 control and 150 experimental) aged 13-17 years, through health and
nutrition education intervention for a period of 4 months on KAP scores and hemoglobin
level status. Primary data on KAP scores and hemoglobin level status was collected before
and after intervention and statistically analyzed. The overall findings revealed that
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Nutrition education had shown a slight impact on the hemoglobin level status. The subjects

Article Info with normal, mild hemoglobin level were increased a little and with severe and moderate
Accepted: hemoglobin level subjects were reduced after intervention in the experimental group rather
20 August 2018 than the before nutrition education. However, all the experimental subjects gained the
Available Online: knowledge towards the anemia status and their prevention methods. Their knowledge,
10 September 2018 attitude and practice scores were increased at 1% significant difference level after nutrition

education intervention. The prevalence of anemia among girls can be reduced in the
adolescent phase of life, through Nutrition education at community level and school based
level programmes.

falls below an established cutoff value,
consequently impairing the capacity of the
blood to transport oxygen around the body.
Anemia is an indicator of both poor nutrition

Introduction

The iron-deficiency anemia has remained the
top cause of disability in India. Anemia is

widespread with poverty, malnutrition, poor
sanitation and imbalanced vegetarian diet. The
frequent occurrences of malaria and worm
infestations also result in a high incidence of
anemia. WHO (2016) defines anemia as a
condition in which the number and size of red
blood cells, or the hemoglobin concentration,

and poor health.

Worldwide, the highest prevalence of iron-
deficiency anemia among women, including
adolescents, is observed in India. Between 60-
70 per cent of Indian adolescent girls are
anemic (Hemoglobin (Hb) < 12 g/dl).

In respect to escalating trends of anemia in the
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country, several intervention strategies were
implemented for improving iron status of
vulnerable groups globally. Intervention
strategies for improving the iron status are
basically grouped into two. These are the
food-based  strategies,  which include
fortification of foods with micronutrients and
dietary diversification to increase production
and consumption of foods rich in iron, vitamin
C and folate. Supplementation with specific
micronutrient for the vulnerable groups and
public health measures to control diseases,
especially malaria and worm infestations are
the non-food based strategies (Gillespie, 1998;
Vijayaraghavan, 1995). However the food
based strategies need to concentrate on the
challenges that have limited effectiveness,
such as poor attendance at antenatal clinics, in
sufficient doses for supplementation, or
insufficient emphasis on behavioral aspects of
using supplements on a regular basis (Lutter et
al., 2011).

Health and Nutrition education have been
defined as educational measures for inducing
desirable behavioral changes for the ultimate
improvement in the nutritional status of
people. It is an inexpensive, highly efficacious
health technology and services exist for many
leading diseases in developing countries.

Nutrition education, which is practical and
adopted to suit the socio - economic
conditions, food habits and local food
resources, can tackle the problem to a great
extent. The health and nutrition education will
provide individuals with enough information
and motivation to make wise decisions about
selections for good health. Hence, health and
nutrition education to improve and ensure
regular consumption of foods rich in iron,
folate and vitamin C and to reduce
consumption of interfering substances are also
important for the prevention and control of
anemia.

Adolescents are one of the most important

groups of any society, but nutritionally
vulnerable for iron deficiency because of the
double demand of growth and activity.
Nutrition education might be the important
strategies to combat nutritional problems,
particularly iron deficiency anemia in
adolescent girls, by stressing the importance
of haemopoitic nutrients and consumption of
green leafy vegetables which are an excellent
source of iron and micronutrients. The
importance of nutrition education as a means
for improving the nutrition and health of
community has been increasingly realized
during recent years. Adolescence is menarche
onset period and lasts with growth and
development and follows reproductive age.
The adolescents, girls constitute a vulnerable
group, particularly in developing countries
where they traditionally marry at an early age
and exposed to a greater risk of reproductive
morbidity and mortality (Kaur S et al., 2006).
Adolescence period is a time where ‘before
first pregnancy’, ‘during pregnancy’ and ‘after
pregnancy’ can occur in India. Hence the
adolescence stage is the best moment in time
for Health and nutrition education intervention
to combat iron deficiency in women.

Several studies (Das et al., 1984; Seshadri et
al., 1984; Jean Burley Moore, 2009) have
suggested that supplementation with iron may
increase hematological indicators of iron
status. Some researchers (Kanani and
Agarwal, 1997) have documented a significant
relationship between nutrition knowledge and
nutrition behavior, specific to iron. It is
presumed that detailed guidance on such
topics as food purchasing, food preparation
and serving sizes (Walbeck, 1973), nutrient
value of foods and balanced diets (Howie,
1983), the importance of green leafy
vegetables and interfering substances in the
prevention of anemia will provide individuals
with enough information and motivation to
make wise decisions about selections for good
health especially iron status health.

In this context, the present study is intended
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and implemented to increase knowledge about
and promoting positive attitudes and behavior
change towards child feeding practices,
specific to iron intake through nutrition
education strategy.

Materials and Methods

The present one is a community-based
nutrition education intervention study to
improve the iron status of adolescent’s girls.

Selection of subjects

A total of 300 adolescent girls aged 13-17
years, with the hemoglobin level below 12
mg/100 ml and attending the school regularly
were chosen from four villages of Moinabad
mandal, Rajendranagar district, Telangana
state, India. Then the subjects were suitably
categorized into  control  (150) and
experimental group (150).

Collection of data

A schedule was developed and standardized
for collecting the information. General
information pertaining to the type of family,
family size, educational status and occupation
of parents, food habits, and meal pattern were
collected from all 300 subjects.

Assessment of nutritional status of selected
group

Selected groups are divided into control and
experimental groups. The selected adolescent
group was checked for clinical symptoms of
nutrient deficiencies related to protein, iron,
calcium, vitamin C, B complex vitamins,
energy, vitamin A, etc. The anthropometry
measurements height and weight of all
subjects were taken to assess their nutritional
status using Body Mass Index (BMI). Dietary
intake information was collected using 3-day
recall method before after the intervention in

the control and experimental groups.
Intervention method

Four  months  nutritional ~ Educational
programme was given to experimental group
using appropriate audiovisual aids covering
information on anemia its causes and
symptoms, measures to be taken to prevent
anemia, iron rich foods, good cooking
practices and balanced diet, and health and
sanitation etc.

Assessment of KAP scores of selected group

Standard questionnaire was developed and
used to assess the knowledge, attitude and

practice levels of both control and
experimental groups before and after
evaluation.

Pre and post assessment was done for the
subjects to recognize the impact of nutrition
education programme on improvement of the
Knowledge, Attitude and Practice levels
(KAP) of the selected subjects. The details on
dietary habits, food and nutrient intake and
hemoglobin levels were also carried out before
and after nutrition education programme to
analyze the impact of the nutrition education
on the anemia status of adolescent girls.

Results and Discussion
information of the adolescents

General
selected

Majority of the subject’s belonged to nuclear
family (63.3%) followed by the joint family
(35%) and then extended family (1.7%). Most
the subjects family income was between
Rs.5000/- to 10,000/- (49%) followed by
10,000 to 15,000 (23%) and <5000/ (21%) and
minority (7%) of the subjects had the family
income with >15,000 per month. Most of the
subject’s family belongs to agriculture and
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their main occupation was agricultural related
works. Majority of the subjects were (94.7%)
were non-vegetarians whereas 5% of the
subjects were vegetarians and negligible
(0.3%) subjects were ova-lacto-vegetarians.
The meal pattern of selected subjects indicated
that the majority of the subjects (53.3%) had
the habit of taking three meals per day
followed by two meals per day (29.7%), four
times per day (7.1%) and minority (1%) of the
subjects had daily meal only once.

and

Occurrence of nutritional

symptoms

signs

Figure 1 indicates the percentage of common
nutritional signs and symptoms present among
the subjects. Pale conjunctiva (57.3%),
lusterless hair (52%) and dyspigmention
(36.7) were the main problems found in
selected adolescents. Mottled enamel, angular
stomatitis, thinness, straightness, easy
pluckable hair and cheilosis were also seen in
the adolescents. The similar results were
reported by Kaur (2011) that 68 per cent of the
subjects depicted pallor skin. Respondents
were more familiar with signs like pale palm
and conjunctiva, all constituting 70 per cent of
the signs enumerated.

Anthropometric measurements

Table 1 clearly indicates that the mean height
of subjects in 13years age group subjects were
143.7 cm, weight was 32.1 kgs and mean BMI
was 15.7, whereas in 14years age group
subjects, the mean height was 147cm, mean
weight was 36.3kgs and mean BMI was 16.6,
and in 15years age group subjects, the mean
height, weight and BMI were 149cm, 37.5Kkgs,
and 16.3, whereas in 16years age groups
subjects, the height was 150cm, weight
36.7kgs and mean BMI was16.2. And in 17
years age group the mean height, weight and
were 151 cm, 45.5kgs, and 19.9 respectively.
The average mid-upper arm circumference

(MIUC) of the subjects was 21.63. The
average weight, height, and BMI of the
subjects were 35.48 kg, 147.4 cm and 16.29
cm respectively. Mean height, weight and
BMI of all the adolescent girls were below the
standard reference value (WHO, 2007).

The findings of Sachan et al., (2012) revealed
that the mean height and weight of the
subjects from urban as well as rural schools
were below the expected measures for their
age group. The Nutritional status of selected
subjects categorized based on BMI
classification, and it showed 86.4 % of the
subjects were underweight, 13.3% of the
subjects were having normal BMI and 0.3%
was overweight (Fig. 2).

Knowledge, attitude, and practice scores of
selected adolescents

The nutrition education intervention brought a
drastic change in the KAP scores of subjects.
The subjects with high attitude levels were
increased from 10.33% (31 no) to 90.67%
(272 no), average attitude levels were reduced
from 53% (159 no) to 90.33% (272 no)
whereas low attitude levels were reduced from
36.67% (110n0) to no one. Accordingly, the
knowledge levels from 9.33% (28no) to
41.33% (124 no), 72% (216 no) to 15.33% (46
no) and 18.67% (56 no) to nil was observed in
high, average and low levels respectively. The
KAP practice levels were increased from
7.67% (23 no) to 75.67% (227 no) in the high
category, decreased from 74.33% (223n0) to
21.67% (65n0) in average level and 18%
(54n0) to 2.67 (8no) in lowest category. This
demonstrates that the nutrition education had
showed a good impact on knowledge,
awareness and practice levels of selected
subjects (Table 2).

The impact of nutrition education was
assessed through mean difference of KAP
scores and the details are represented in Table
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3. It clearly showed that there are 1% level
significant differences in mean KAP scores
before ~and after nutrition  education
intervention. The findings of the present study
are also on par with the findings of Sharma
and Chawla (2005), Meenakshi and Vyas
(2003), Upadhyay et al., (2002), Sucharitha et
al., (2007) and Kaur (2007) who observed
highly significant gain in nutrition knowledge
of school girls after imparting nutrition
education. Thirty per cent gain in knowledge
by comparing the scores of pre-test and post-
test, as against to a high score (> 23) by the
subjects in the post tests within the interval of
seven days on the same questionnaire was
indicated by Meenakshi and Vyas (2003).
Upadhyay et al.,, was also reported that
exposure to short lecture, and other visual aids
such as folder, flash cards, posters and display
of raw foods showed a significant rise in post
exposure knowledge scores. Sucharitha et al.,
(2007) studied the impact of nutrition
education through girl to girl approach at
Hyderabad and reported that the consumption
of micronutrient dense foods was found to be
increased  significantly  after  nutrition
education intervention and the study proved
that the girls were more participatory, active
and efficient in sharing information. Nutrition
education improved their mean nutrition
knowledge scores significantly (P< 0.01) from
11.17 + 1.42 to 19.16 = 1.8. The average
contribution of carbohydrate, protein, fat,
vitamin and minerals increased significantly
after imparting nutrition education (Kaur,
2007).

Impact of nutrition education intervention
on food and nutrition intake

The food intake of control and experimental
group subjects was shown in Table 4. The
intakes of all the foods were not adequate in
both experimental and control groups. The
nutrition education was given positive impact

in food intake of subjects, especially with
regard to leafy vegetables (28.4 g (control
group), 32.2 g (experimental group), roots and
tubers (32 g (control group), 58 g
(experimental group), nuts and oilseeds (22 g
(control group), 30 g (experimental group),
and milk and milk products 50.7 g (control
group), 61.2 g (experimental group). It has
shown a 1% significance level in experimental
group when compared with control group
(Table 4).

Though it was not significant, nutrition
education intervention brought a change in the
intake other foods like pulses (32.5 g (control
group), 39.6 g (experimental group), fruits
(46.25 g (control group), 57.5 g (experimental
group), and fish and other seafood’s (0.0 g
(control group), 2.08 g (experimental group).
Before nutrition education, the intake of fish
and other seafood’s were nil but increased to
2.08 g after the nutrition intervention
programme.

The nutrition education intervention has come
out with good results in the nutrient intake of
the experimental group in different age groups
compared with the control group and the
results are presented in Table 5.

The intake of all the nutrients was higher in
the experimental group compared with the
control group of both 13-15 and 16-17 year
age groups.

From the table 5, it clearly indicates that the
intake of nutrients was lower in the control
group, whereas it is 50% adequate in the
experimental group except for calcium, iron,
riboflavin, beta-carotene and retinol. This
could be due to the increased intake of roots
and tubers, leafy vegetables, nuts & oilseeds,
milk and milk products after the intervention
programme (Table 4).
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Table.1 Anthropometric measurements of selected subjects according to age wise

Normal Over weight Under weight

No. (%) No. (%) No. (%)
143.7 321 157  8(8.7) 0(0.0) 84(91.3) 20.8
14 1474 36.3 166 17(15.0) 0(0.0) 96(85.0) 22.0
15 1494 375 163  6(9.0) 1(1.5) 60(89.5) 21.0
16 150.1 36.7 162  5(20.8) 0(0.0) 19(79.2) 21.1
47 1515 455 199  4(100.0) 0(0.0) 0(0.0) 24.3
All | 1484 37.6 169  40(13.3) 1(0.3) 259(86.4)  21.9

Table.2 Pre and post KAP levels of selected subjects (control and experimental)

High  Average Low High Average Low
(8-10) (5-7) (0-4) (8-10) (5-7) (0-4)

Attitude 31 159 110 272 28 -
(10.33) (53.00) (36.67)  (90.67) (9.33)

Knowledge 28 216 56 124 46 -
(9.33) (72.00) (18.67)  (41.33)  (15.33)

Practice 23 223 54 227 65 8

(7.67) (74.33)  (18)  (75.67) (21.67) (2.67)

Table.3 The Impact of nutrition education on KAP levels

——
Mean SD Mean

wareness 4.1 1.8 0 79 31.72 0.0001**
Knowledge 4.8 1.4 7.4 0.85 26.93 0.0001**
Practice 4.8 1.3 7.7 1.27 27.63 0.0001**

Table.4 The mean food intake of the subjects before and after nutrition education intervention

S Food Groups | Experimental-post Control-post alue pvalue
Alean sSD NMean

Cereals 343.2353 32.28737 336.75 36.03 0.79 0.43

Pulses 39.65714 32.80806 32.5 11.6 1.21 0.22
Leafy veg 32.22857 21.14587 10 28.4 3.71 0.004+=
Roots &tubers 58 40.25277 32 25.26 3.236 0.0019*=
Other 65.28571 55.65125 73.75 45.68 0.696 0.488
vegetables

Nuts and oil 30.71429 14.88733 22 4.84 3.2933 0.0016*==
seeds

Condiments 16.65714 7.463982 16.4 7.76 0.891 0.137
and spices

Fruits 57.57143 59.64624 46.25 46.28 0.8872 0.3781
Fishes and 2.083333 ©.001316 o [ 1.243 0.2181
other sea

foods

Meat and 15.85714 35.54646 20 40 0.4588 0.6478
poultry

Milk and milk 61.25 16.35075 50.71420 20.11 2.405 0.0189=%
product

Sugar 14 5.43 12.25 6.01 127 0.205
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Table.5 Age wise nutrient intake and percent adequacy of selected subjects after intervention

Nutrients 13-15y 16-17y 13-15y 16-17y
Mea RDA Perce Mean RD Perc Mean RD Perce Mea RD Perce
n nt intak A ent intake A nt n A nt
inta adequ e adeq adequ inta adequ
ke acy uacy acy ke acy

412 519 794 4098 555 738 455 519 877 433 555 779
174 40 436 234 35 669 404 40 101 347 35 993
1722 2330 739 1899 2440 778 1947 2330 835 1813 2440 743
325 800 406 365 800 456 482 800 60.2 283 800 354
972 27 360 936 26 359 119 27 443 148 26 565
543 11 494 568 12 473 61 11 557 753 12 628
346 40 866 47.69 40 119 510 40 128 424 40 1059

1960 4800 40.8 2994 4800 62.4 2797 4800 58.3 1742 4800 36.3
carotene

117 600 1953 000 600 000 1398 600 233 075 600 0.12
062 12 522 057 1 574 0742 12 619 075 1 752
066 14 475 059 12 493 095 14 678 053 12 445
101 14 718 109 14 727 1100 14 786 123 14 874

123 150 81.9 101 200 50.7 1395 150 93.0 139 200 69.3
folate

Table.6 The mean nutrient intake of the subjects before and after nutrition education intervention

Carbohydrates(gms)  345.78 34.62 327.75 3233 2251
4529 8.81 43.37 737 0.988 0.326
Fat (gm) 38.96 12.13 24.15 13.81 4,766 0.001%=
Total minerals (gm)  6.902 1.37 6.411 1.08 1.659 0.101
Crude fibre (gm) 515 187 11.67 429 0.893 0372
Enerey (keal) 1933.5 216.51 1794.60 180.15 2917 0.0048%%
Calcium(me) 463.24 203.48 354.97 §4.9 2,905 0.0049+=
Iron(me) 12.28 4003 10.37 2.49 2.3969 0.019%
6.29 0.80 5.62 0.60 3.963 0.002%=
Zine (mg)

Vitamin C (mg) £1.49 26.81 430 16.22 1.602 0.113

Beta-carotene (ng) 2660.119 1287.38 244535 1344.8 0.682 0.497

Rationol (ng) 120.04 230.97 129.73 251.94 0.164 0.86
Thiamine (mg 0.78 0.1% 0.69 0.16 1429 0.15
Riboflavin (mg) 0.8 0.5 0.702 0.30 2.008 0.048%
Niacin (mg) 11.43 2.52 10.37 2.30 1.838 007

Folicacid (ng) 137.542 57.67 145.42 61.71 0.551 0.582
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Schematic Representation of the Study

Screening of subjects based on hemoglobin level

!

Categorization (Control and experimental groups with 150 members in each)

!

Collection of baseline information

!

Assessment of nutritional status
(Anthropometry, clinical signs and symptoms & Dietary information)

Pre assessment of KAP levels

!

Nutrition education (Experimental group only)

!

Post assessment of KAP levels & Nutritional status
(Dietary information and hemoglobin levels)

Fig.1 Type of clinical signs and symptoms present in selected subjects
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Fig.2 Age wise nutritional status of selected subjects
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Fig.3 Impact of intervention on hemoglobin levels of selected subjects

“ Pre
Normal o
1ild 37
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The Similar observation has been reported by
Sujata and Kousalya (2016), Tarvinder Jeet
Kaur et al., (2007). There was a decrease in the
mean intake of most of the foods in the control
group from pre to post-intervention period. But
in the experimental group except for milk
intake, the intake of all the foods was found to
be slightly increased from pre to post. However,
statistically, no significant difference was found
in the intake of foods from pre to post-
intervention period in both the groups. But the
association between IEC and mean intake of
foods from pre to post as indicated by “r” value
in both groups.

Impact on nutrient intake of the subjects
before and after nutrition education
intervention

The nutrient intake of selected subjects showed
positive impact through nutrition education. The
table 6 showed that, the nutrients fat, energy,
calcium, iron and riboflavin intake was
significantly (p< 0.001) higher in experimental
group when compared with the control group.

A similar finding on the nutrient intake of the
adolescent girls has been reported by Aazam
doust Mohammad et al., (2000). The post
intervention nutrient intake except for the intake
of thiamine, fat, vitamin C, calcium, iron and
folic acid continued to be below the RDA in
both the groups. However, the intake of energy
and protein was found to be adequate in
addition to calcium, vitamin C and thiamine in
the experimental group. The results indicated
that the lack of attitude, knowledge and practice
on dietary habits and health has definitely had a

- Normal
- Nild

Moderate
- Severe

a0
53

negative effect on their nutrient intake. Though
it was not significant, IEC intervention was
found to bring about positive changes in the
dietary intake of nutrients.

Impact of nutrition education intervention
on Hemoglobin level

Nutrition education had shown a slight impact
on hemoglobin levels. From the Figure 3, it is
observed that only the subjects with normal,
mild hemoglobin level were changed to increase
after intervention rather than the before
nutrition education.

The subjects with severe and moderate
hemoglobin levels were reduced after nutrition
education intervention. Nevertheless, all the
experimental subjects gained the knowledge
towards the anemia status and their prevention
methods (Table 2). Malhotra and Passi (2004)
studied the hemoglobin status of adolescent
girls in rural blocks of Delhi, Rajasthan and
Uttar Pradesh, and reported that the incidence of
mild, moderate and severe anemia was found to
be 50 per cent, 44.4 per cent and 2.8 per cent
respectively and only 2.8 per cent of the
subjects had normal hemoglobin levels.
Similarly, the prevalence of anemia in the
present study showed a similar trend to that of
the present study.

The prevalence of moderate and mild anemia
among adolescent girls based on the data of 16
districts of the country was 50.9 and 32.1 per
cent respectively as per the survey conducted by
ICMR, 2001). In the present study, the
prevalence of moderate and mild anaemia
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among the subjects was found to be 57 and 37
per cent respectively. 5-7 per cent higher
prevalence in mild and moderate anemia
category was observed in the present study as
compared to the data given by ICMR (2001).
The strategies to combat iron deficiency anemia
have been in operation for over two decades,
there has been no perceptible biological impact
on the prevalence of iron deficiency anaemia.
Among the constraints, the most important are;
lack of coordination, lack of proper orientation
and training to the functionaries, poor
monitoring and supervision and absence of
health and nutrition education (Vijayaraghavan,
1990).

From the study it is found that rural adolescent
girls are lack of basic information on health,
food and nutrition. It is may be due to poor
purchasing capacity, poor access to nutritious
food, false beliefs and taboo, lack mass media
like TV, radio and newspaper which provides
information good nutrition and government and
non-government programmes available for
health and well-being of adolescents. In the
present study health and nutrition education
intervention had a significant impact on
nutrition knowledge, awareness and practice
levels among subjects. Hence it can be
concluded that nutrition education plays a vital
role in improving the nutritional knowledge,
which in turn will improve the nutritional status
of the respondents. However, health and
nutrition education intervention will not bring
the instant changes in nutritional and
hemoglobin  level status. The dietary
diversification through nutrition education on a
long term basis may possibly reduce the risk of
anemia. It can be possible by inclusion of
Health and nutrition education progrmme along
with school education programmes and other
nutritional programmes planned by the
government and non-government agencies.
Furthermore, continued health and nutrition
education will definitely have a positive effect
on the health, nutritional status adolescents who
are going to future mothers and who are
responsible for the health of their family
members.
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