
INTRODUCTION

Under nutrition is still prevalent in developing countries and continues to be a primary
cause of poor health. The world is home to1.2 billion individuals aged 14-18 years. India has
the largest population of adolescents (243 million) followed by China (207 million) and United
States (44 million).1 Estimates suggest that over one third of the world‘s population is suffering
from anemia and India is among them with high prevalence of iron deficiency anemia (IDA)
among women and adolescents (60% and 70%). Prevalence of anemia in India is higher
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ABSTRACT
There are 156.8 million population , residing  in rural area of India which constituted about 73 per
cent of total youth population (acc 1991 census) . Among youth, rural adolescent in the age
group of 14 -18 years indulge in various activities within and outside home. Beside their active
involvement in agricultural and domestic chores, their dietary intake was inadequate. Lack of
balanced diet, unawareness, ignorance are reasons for malnutrition and ill health in adolescent
girls. Anemia   is one of the most prevalent deficiency disease seen in adolescent girls which
leads to poor pregnancy, impaired school performance, decreased work productivity and other
adverse outcomes .The present study was conducted on 30 adolescent girls (14-18) of low
socio economic group, randomly selected from Ambala district. The objective was to create
awareness regarding balanced diet and deficiency disease and to assess the effectiveness of
packages on anemic rural adolescent girls. Anthropometric parameters and hemoglobin
concentration using standard methods. Based on Hb level, group of adolescent girls (15 each)
were introduced with two iron rich packages. Package- I consisted of folic acid, iron and de-
worming tablets and Package-II consisted of folic acid, iron , and de-worming tablets with iron
rich locally available supplement like aonla , guava, Bengal gram and leafy vegetables. Results
revealed, poor dietary habit and low intake of iron content in diet. Earlier, majority of girls were
having Hb level between 9-10 g. Later, with the introduction of two packages for three months,
results revealed gain in Hb level (from 8.6g to 11.2g). Package- II was liked more by group. It can
be recommended that nutritional education  along with preparation of iron rich recipes in
practicals should be taught to adolescent girls in schools and colleges.
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because of low dietary intake, poor availability of iron and chronic blood due to hookworm
infection and malaria (NFHS 2005-06). Unawareness, low dietary intake, unavailability of
iron etc. are major reason for prevailing anemia in adolescent girls in India.

Adolescent girls are an important section of our society as they are our potential mothers
and future home makers (Dallman et.al 1980). Adolescent girls are particularly prone to iron
deficiency anemia because of the increased demands of iron by the body (Child in India
1985),   Anemia has well known adverse effects on physical and cognitive performance of
the individual. There are many strategies to prevent IDA like pharmaceutical intervention,
dietary supplements and healthy foods. The best strategies among these will be consumption
of iron rich supplement in daily life. A dietary supplements also known as food supplements
or nutrition dense supplement is a preparation intended to supplement the diet and provide
nutrient such as vitamin, mineral, fiber, fatty acid or amino acid that may not be consumed in
sufficient quantities in a person’s diet.(Mishra and Jain, 2013 ) The recommended dietary
allowance (RDA) of Indian people show that the iron supplement for adolescent is 15-18
mg/day (Gopalan et al., 2007).

In the present study iron enriched package was developed by Krishi Vigyan Kender
Ambala, to combat iron deficiency of adolescent girls. For developing countries iron rich
supplements all the iron containing products like green leafy vegetables jiggery, Bengal gram,
Amla pickle, Amla murraba etc. Which are good source of Iron. However, the present on
farm trial was undertaken with specific objectives to assess the effect of supplementation in
improving the anemic condition of the adolescent girls.

METHODOLOGY
Screening of anemic girls:
Selection of samples:

The study was conducted during the year 2010-11 in adopted villages of Krishi Vigyan
Kendra (Tepla) viz., Phulelmajra, Tepla, Akbarpur of Saha block Ambala district in Haryana
state. As per survey ten adolescent girls from each village were selected purposive of 14-18
years age group thereby making total sample  of 30 respondents. It was decided to include
all unmarried

Estimation of Hemoglobin :
Estimation of hemoglobin was carried out by Cyan met method.
Adolescent girls in the age group 14-18 years in the study. Adolescent girls who are

residing in the study area for a minimum period of 3 months were included. Out of all
adolescent girls were selected from Low Income Group (LIG) families and these respondents
also comprised large, medium and small farmer families. Data were collected with the help
of A pre-designed, pre-tested schedule was used to collect the information about the
participants. Information regarding socio demographic characteristics like age, educational
status, family size, per-capita monthly income, Hemoglobin (Hb) count, acceptability of
package and gain in knowledge. In the present study an attempt was made to create
awareness regarding balance diet and deficiency disease and to assess the effect of
supplementation in improving the anemic condition of the adolescent girls. The respondents
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girls before and after were subjected to appropriate type of package. Their effective
performance of role to a great extent depends upon their knowledge about issue, type of
attitude towards the same. For assessing knowledge, attitude and adoption of practice to
overcome anemic condition, different scales were developed.

Formation of three different  type package:
To study the effect of dietary package on adolescent anemic girls, three different  type

package were considered. Package I respondents  were not provided any dietary supplement
and more so were left to their own choice for dietary consumption during the entire span of
trial .II Package was treated with medical supplement (Folic acid ,iron and de-worming
tablet).Two tablet in single dose were given per day for three months with consultation of
medical experts. The respondent girls were de-warmed 10 days before supplement to avoid
warm infestation. III package was treated with medical supplement (Folic acid, iron and de-
worming tablet) and iron rich locally available supplement like guava, Bengal gram  and leafy
vegetable.

In order to work out efficacy to these packages Hb level recorded before and after
intake of package. Difference in terms of improvement in Hb level and nutritional knowledge
was indicative of anemic condition of the respondent under observation.

                                      Distribution of 30 anaemic subjects according to their package

Experimental Group (20)                                                                     (T¹) - Control Group (10)
                                                                                      (No Supplementation)

      (T²)                                                                                                       (T³)
Medical Supplementation                                              Medical supplement (Folic acid, iron
(Folic acid  iron and de-worming tablet) and de-worming tablet) and iron rich

                                         Locally available supplement like
                                                                                ( Bengal gram andleafy vegetable, guava,

                                        Amla Pickle and Murabba.)

RESULTSAND DISCUSSION
The results obtained from the present investigations are presented below:

Socio-economic profile of the respondents:
The information regarding personal and socio-economic profile is given in Table 1. It

indicates that a total of 30 adolescent girls were included in the study. Among them, 26.6%
were in the late adolescent age group, 40% were in mid-adolescent age group and 33.3%
belonged to early adolescent age group. Majority of the respondents (46.6 per cent) were
having medium family size (4- 6 family members) whereas 30 per cent and 23.3 per cent
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The prevalence of anemia among adolescent girls :
Hemoglobin level is most commonly used indicator to detect anemia at the field level.

Data is parenthesis highlighted that (46.6%) respondents were suffering from moderate
anemia (7.9-9 mg/dl) followed by mild (30%) and sever (23.3 %). Same as Gawarikar et
al.(2002) reported the prevalence rate of 96.5% among adolescent of Ujjain city. Manhado
and Prakash (2004) reported 92 per cent of women to have hemoglobin less than 12 g/dl Iron

Table 1:  Personal and socio-economic profile of the respondents
Sr. No. General profile No. of respondents (n = 30) Percentage

1. Age

14-15 year

15-16 year

17-18 year

10

12

8

33.3

40

26.6

2. Family Size

Small (less than 4 members)

Medium (4-6 members)

Large (more than 6 members)

7

14

9

23.3

46.6

30

3. Family type

Nuclear

Joint

17

13

56.7

43.3

4. Caste

Schedule Caste/ Backward Caste

General

24

6

80

20

5. Education

Primary

Secondary

Higher secondary

5

11

14

16.7

36.7

46.6

6. Land

Yes

No

3

27

30

70

7. Monthly income

Low (0 - 20000Rs.)/month

Middle (21000 - 40000Rs.)/ month

High (41000 - 60000Rs.)/ month

22

8

-

73.3

26.7

-

respondents were having large (more than 4-6 members) and small (less than 4 members)
family size, respectively. In our study, 56.7% of the families were nuclear type and 43.3% of
the families were joint families. Most of the girls belonged to SC category (80%), followed
by other category (20%). It was observed that 16.7% of girls have completed primary
education, 36.7% of them have completed secondary, 46.6 % have completed higher
secondary. Majority of the respondents (70 per cent) were landless and only 30 per cent
respondents were having land. Majority of (73.3%) of the families belonged to lower socio-
economic group and 26.7% of the families belonged to middle socio-economic group.
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status was assessed at screening and before, at the midpoint (6 wk) and after iron treatment
(3 months).

Hemoglobin values of deferent package respondents ‘before’ and ’after’
supplementation :

Table 4 reveals the percentage of hemoglobin values of all group i.e. control group(not
given any supplementation and only provided nutrition education). Experimental group I
(provide Folic acid ,iron and de-worming tablet with nutrition education) and Experimental
group II (provide Folic acid, iron and de-worming tablet and iron rich locally available supplement
like guava, Bengal gram and leafy vegetable with nutrition education). The percentage of
hemoglobin values was low and 100% respondents  were severe  anemic  before experiment
but after intervention of KVK Experimental group II percentage of  hemoglobin value was
increase and most of the respondents(60%)were gain in hb level(10-11.9g/l) and 40% moderate
anemic (7.9-9g/l) followed by Experimental group I percentage of hemoglobin values become
high and most of the respondent (80%) gain in Hemoglobin level (7.9-9g/l) and entered in
moderate anemic and 20% mild  anemic and  Control group respondents  became 70%
severe, 20% moderate and 10% mild  anemic.

Table 2 : Prevalence of anemia of the adolescent girls
Sr. No. Hemoglobin level (mg/dl) No.=30 Percentage ( %)

1. <7(Severe) 7 23.3

2. 7.9- 9(Moderate) 14 46.6

3. 10-11.9(Mild) 9 30

Fig. 1 : Hemoglobin values of different package respondents ’after’ supplementation

Impact of education intervention on gain in knowledge of the subject :
Balance diet is contains all nutrients required for growth and development of body.
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Only 3 % girls were aware about this before health education but after health education the
response regarding the same has been improved. Maximum girls were not known about the
component of food (97%) only 3% girls knew that lack of nutritious diet results in malnutrition,
anemia and vitamin deficiencies. But after health education 80% girls become aware about
this fact.

Only 7% girls were aware about cause of anemia but after education the response for
the same has been improved i.e.93% specify the causes of anemia as insufficient dietary
iron intake, reduced iron absorption, and excessive blood loss.  Correct response regarding
symptoms of anemia was given by 10% before education but after health education maximum
(90%) girls became aware about the fact and correctly identify at least three signs or symptoms
of anemia.. Most of the girls were not known about the preventive measures of anemia
(83%) and treatment of anemia (87%). After health education response regarding the both
has been aware 83% and 90%, respectively. This study indicated that most of the respondents
agreed with the statement ‘IDA’ is preventable through intakes of iron-rich food/diet”. Yet,
quite a few of them failed to identify local foods, which are rich in iron and vitamin C. As
regards to role of iron inhibitor and enhancer, up to 70% of them agreed that tea and coffee
are not good for iron absorption. Other knowledge on ‘IDA’ prevention strategies such as
iron supplementation (enhancer) was quite high among these respondents (87%).

Conclusion:
It can be observed from the package I and II tables that iron and folic acid

supplementation can definitely help in improving the hemoglobin levels of adolescent girls.
Although there was a significant increase in blood hemoglobin levels of all the 20 respondents

Table 3 : Hemoglobin values of different package respondents ’after’ supplementation
Data on parameter(%)

T1(Control group) T2(Package I) T3(Package II)
Sr.
No.

Hemoglobin
level(mg/dl)

Before After Before After Before After

1. <7(Severe) 100 70 100 100

2. 7.9- 9(Moderate) 20 80 40

3. 10-11.9(Mild) 10 20 60

Table 4 :Gain in knowledge through  nutrition education among study participants
Pre test no (%) Post test no(%)Variables

Aware Not aware Aware Not aware

Balance diet 3(10%) 27(90%) 26(87%) 4(13%)

Component of food 1(3%) 29(97%) 24(80%) 6(20%)

Cause of anemia 2(7%) 28(93%) 28(93%) 2(7%)

Symptoms of anemia 3(10%) 27(90%) 27(90%) 3(10%)

preventive measures for  anemia 2(7%) 28(83%) 25(83%) 5(17%)

treatment of  anemia 4(13%) 26(87%) 27(90%) 3(10%)

Source of iron 2(7%) 28(93%) 25(83%) 5(17%)

Inhibitor of iron -- 30(100%) 21(70%) 9(30%)

Enhancer of iron -- 30(100%) 24(80%) 6(20%)
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of two experimental group, but it was found that from both types of supplementation package
II supplementation has proved to be more effective and economical as compared to package
I supplementation.

Nutrition education also plays a role in improving the nutritional status but only to limited
extent as is evident from the case of control group. It is a well known fact that even protein
and iron rich diets can improve the hemoglobin status only to some extent. So to increase
awareness, nutritional education is good but to improve hemoglobin levels, supplementation
is a must. The results of the study can serve as a guideline for distributing iron tablets in
educational institutes. Unfortunately, adolescent girls are a neglected sector of the population
of our country. So, there is an urgent need to include adolescent girls in the risk category if
the iron status of our potential mothers and future homemakers is to be.
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