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Abstract

Background: Adolescents need much attention as they constitute one-fifth of the total
population and about 84% of this population live in developing countries. Also, they are
susceptible to poor nutritional status if they do not meet their increased nutritional needs
because of growth spurt, psychological and sexual maturity and cognitive development
occurring during this period. Objectives: To assess the dietary habits of secondary school
adolescent girls before and after an intervention nutrition education program. Methods:
an intervention study was conducted on 108 adolescent girls aged between 15-17 years
from one of female secondary governmental schools in Zagazig district at Sharkia
Governorate, Egypt from September 2015 to February 2016. The study was performed in
three stages; the 1% stage was assessment of dietary habits by a valid pretested dietary
questionnaire on food habits, eating behavior and nutritional knowledge that was modified
by adding a new section on Health Belief Model constructs, the 2™ stage was application
of Health Belief Model (HBM) based nutrition education program, and the 3 stage was
reassessment of the same study participants with the same questionnaire to assess the
effectiveness of intervention. Results: Nutrition education has significantly improved the
consumption pattern of different foods where the percent of girls who followed the
servings of healthy food groups and avoid consumption of unhealthy foods (fast, fried,
canned foods), unhealthy drinks (carbonated and caffeinated drinks), and excess intake of
salt and sugar/sweet were significantly increased after nutrition education. The percent of
girls who followed recommended dietary, lifestyle and physical activity and food safety
and behavior in hygiene practices had statistically significantly increased after
intervention (P <0.05). After intervention there was an improvement in the mean of
nutrition knowledge score from (4.77+ 2.7) to (6.2+2.1). The mean knowledge on healthy
and unhealthy lifestyle habits and foods was improved from (2.36+1.01) to (3.8+0.68).
The mean knowledge score on food safety was improved from (3.79+2.54) to (6.0+1.68),
all with (p <0.05). The mean scores of Health Belief Model constructs were significantly
improved. Conclusion and recommendation: Nutrition education based on HBM
brought significant improvements in not only nutritional knowledge of adolescent girls
but also translated some of them into action. HBM-based strategies can be recommended
as effective communication channels to improve dietary habits of female students.
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Introduction

Adolescent need much attention as they are susceptible to poor nutritional status
constitute  one-fifth of the total if they don’t meet their increased
population and about 84% of population nutritional needs because of growth
lives in developing countries. Also, they spurt, psychological and sexual maturity
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and cognitive development occurring
during this period. Increased physical
activity combined with poor eating habits
contribute to poor nutritional status of
this population. For adolescent girls, in
particular, their nutritional needs are
often neglected; also, menstruation and
adolescent pregnancy contribute to their
poor nutritional status.! Nutrition is the
main factor in the advancement and
maintenance of good health during the
whole life cycle. It is a major modifiable
determinant of chronic non-
communicable diseases and it, therefore,
occupies a prominent position in the
prevention activities. Healthy eating
habits found to be established in
childhood and maintained during
adolescence to prevent diet-related
chronic diseases.’

Poor dietary habits of adolescent girls
influence their present health through
developing nutritional problems like
obesity and anemia which have become
growing problems in Egypt as about
34.7% of female adolescents are
overweight or at the risk of being
overweight and about 17.6% are obese.
About 54.03% of female adolescent are
anemic* and other  micronutrient
deficiency disorders that result in growth
retardation, low immunity to disease and
reduced reproductive functions that lead
to some pregnancy-related deaths or
result in delivering low birth weight
babies, thus perpetuating the trans-
generational cycle of malnutrition.’Those
habits may not only influence the present
health but may also determine whether or
not an individual develops diseases such
as cancer and other chronic diseases later
in life.’

It is perceived that these poor eating
habits are as a result of peer pressure,
parents’ dietary habits, media exposure,
the increase in fast food centers in urban
cities”® and lack of knowledge of
adolescents about the cumulative effects
of their poor eating habits.® For the above
reasons and as the most adolescents are

most expected to be responsible about
their diets for the first time (away from
home); therefore, they need guidance on
how to make informed choices.” This
guidance can be developed through
nutrition education programmed  that
promote the healthy food choices and
good eating habits.

To make behavioral modification,
understanding the health beliefs of
adolescents is particularly essential. The
Health Belief Model (HBM) is one of the
most used outlines developed to
understand health behavior. The HBM is
recommended for nutrition education
programs to increase their impact.’® The
constructs of this model are perceived
susceptibility, severity, threat, benefits
and barriers, self-efficacy, cues to action,
and taking health action.""** Therefore,
the study aimed to study whether the
application of HBM-based nutrition
education can be effectively used in
changing the dietary habits of adolescent
girls in high schools. The hypothesis was
that nutrition education based on HBM
can improve the dietary habits among
female students of secondary schools.
The specific objectives were to assess the
dietary habits of secondary school
adolescent girls before and after
intervention.

Methods

Design and setting of the study: An
intervention study (a quasi-experimental
design of the pretest-posttest method)
was conducted from September 2015 to
February 2016 at female secondary
governmental schools in Zagazig district
in Sharkia Governorate. The study was
passed in three stages, the 1% stage for
assessment of dietary habits of the
adolescent girls, the 2nd stage for
applying a NE program then 3rd stage
was done after three months from the last
educational session to evaluate the
intervention.

Study subjects and sampling methods:
They were adolescent females aged
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between 15-17 years chosen by multi-
stage sampling technique where one
school was chosen randomly from seven
female secondary governmental schools
at Zagazig district, then two classes out
of ten classes in each grade were chosen
randomly then by using simple random
sampling method from the school sheets
of selected classes, the sample was taken.
Sample size was calculated by Open Epi-
info program at C.I 95%, power of test
80%, ratio of sample size 1:1, the mean
of nutrition knowledge before
intervention was (46.73+15.14) that
changed to  (58.86+16.13) after
intervention’, so total sample size was
54 subjects and with duplication of the
sample size to prevent sample error
then total sample size was 108
adolescent females. Inclusion criteria
were willingness to participate in this
study and completing the required
questionnaire.

Tools of data collection: dietary
questionnaire on food habits, eating
behavior and nutritional knowledge
which was developed and validated for
use among adolescent girls in previous
study.®® It was translated into Arabic and
modified to be seven sections instead of
nine where dietary, physical activity and
lifestyle habits were put under one
section instead of two in original
questionnaire and self-efficacy and
barriers to change sections in original
questionnaire were put under one newly
developed  section called HBM
constructs. The seven sections included:
(1) Frequency of food consumption: 28
items that were classified into 14 food
groups and drinks during analysis,
including bread/rice, animal proteins,
plant proteins, dairy products, vegetables,
fruits, fast foods, fried foods, canned
foods, carbonated soft drinks, tea, salt,
sugar/sweet, and water. The frequency of
subjects who followed servings (number
and size /day) of these groups was
compared before and after intervention.

(2) Dietary, physical activity and lifestyle
habits (6 items) scored 1 to 4 whereby 4=
healthiest habit. The frequency of
subjects who followed the healthiest
habit was compared before and after
intervention. (3) Food safety and
behavior in hygiene practice (6 items),
mainly  answered; always, often,
sometimes and never. Scored 1 to 4 with
healthiest response= 4.The frequency of
subjects who recorded the healthiest
response was compared before and after
intervention. (4) Knowledge on healthy
and unhealthy diet and food (5 items);
scored 1 for true response, 0 for others.
The mean of total score which equal five
was compared before and after
intervention. (5) Nutrition knowledge (11
items); scored 1 for true response, 0 for
others. The mean of total score which
equal 11 was compared before and after
intervention. (6) Food safety knowledge
(10 items); scored 1 for true response, 0O
for others. The mean of total score which
equal ten was compared before and after
intervention.  (7) The questionnaire
included 32 questions to assess the HBM
constructs including  perceived
susceptibility (2 questions), perceived
severity (2 questions), perceived benefit
(8 questions), perceived barriers(14
questions), perceived self-efficacy (4
questions) and cues to action (2
questions). The questions were
evaluated by four option Likart scale
with score 1 as the weakest and 4 as the
most desirable. The frequency of subjects
who recorded the most desirable score
was compared before and after
intervention. Also the mean of HBM
constructs scores was compared before
and after intervention.

All participants were asked to complete
the questionnaire on two separate
occasions (pre-intervention, and three
months since the last session to evaluate
the effectiveness and stability of the NE
program. The students were instructed on
how to estimate the food eaten in
frequency at the initial visit.
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Pilot study: It was done (10 adolescent
girls who were chosen randomly and
excluded from the study about 10% of
the study sample). It was done to assess
the reliability of the questionnaire where
the same questionnaires were
redistributed to the same 10 girls after 2
weeks and the result was similar. The
questionnaire was assessed and some
modifications were done after pilot
study.

Nutrition Education program prepared
after assessing knowledge and dietary
practice of the adolescent girls by using
questionnaire to ensure covering the gaps
in the nutrition knowledge and healthy
dietary practice of the adolescent girls. A
topics plan of NE was structured to
determine the educational content of each
session (Table 1). Content of the
educational programmed was developed
according to this topics plan. All the
students included in the study received
six 45-minutes to one-hour sessions
during a two-month period according to a
topics plan based on the HBM.
According to this model, the NE program
included objectives based on individual
perceptions (perceived susceptibility and
perceived severity) and likelihood of
action (perceived benefits, perceived
barriers, and taking health action) that
influence the healthy eating behavior of
the students (Table 6).

The educational program was presented
to the students through short lectures and
visual education materials, such as slide
shows illustrating all essential
information with pictures of the food
guide pyramid, healthy eating plate,
food-groups, poor dietary and lifestyle
habits, food safety and hygiene practice.
Simulation was used to represent serving
size of different foods with dishes, cups,
and bottles models of known size. The
students were also taught how to
calculate their daily energy requirements
to maintain normal weight, nutrient
contents (energy, calcium, protein, etc.)
in a serving, and recommended daily

requirements of each nutrient. The
educational content of each session was
disseminated to the students after the end
of the session as an educational pamphlet
prepared by researchers. At the end of
each nutrition education session, there
was enough time for questions and
discussions.

Statistical methods: IBM SPSS program
version 20.0 was used to calculate
frequencies and perform the appropriate
statistical tests including paired-t and
McNemar tests.

Administrative design and Ethical
issues: The research protocol was
approved by Ethics Committee of
Faculty of Medicine, Zagazig University,
Egypt and the reference number is ZU-
IRB#: 2163/31-5-2015.0fficial
permission was got from the educational
directorate, district and administrator of
the school. The study group was
informed about the purpose and
significance of the study and a written
consent to participate in the study was
obtained from each participant. The
participants were reassured that their
information will remain confidential.

Results:

The study involved 108 secondary school
adolescent girls. Their age ranged from
15 to 17 with a mean of 15.77% 0.7
years. Nutrition education significantly
improved the consumption pattern of
different foods where the percent of
subjects who followed the servings of
healthy food groups and avoid
consumption of unhealthy foods (fast,
fried, canned foods), unhealthy drinks
(carbonated and caffeinated drinks), and
excess intake of salt and sugar/sweet was
significantly increased after NE (Table
2). Nutrition education significantly
improved the dietary habits of adolescent
girls where the percent of subjects who
skipped no meals was increased from
(48.1)to (78.7), ate breakfast regularly
was increased from (48.1) to (68.5),
avoided drinking tea immediately after
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Table 1: Main Topics in nutrition education

Session title

Contents

Principles of proper nutrition

Different food elements, sources, and mainl
functions in the body

Meaning of healthy balanced diet

Food guide pyramid idea

Food-groups

Nutrient stuffing (energy, calcium, protein, etc.)
in a serving
Daily dietary needs for female adolescents

Healthy lifestyle

Healthy dietary habits

Suggested physical activity and its importance
Hazards of fast foods and unrestricted use of
T.V and internet

Food safety and hygiene

practice

Meaning of food safety
Hygiene practices during preparation and
safeguarding of food

Malnutrition disorders

Obesity and its hazards
Micronutrient deficiency symptoms

In the last session, the materials existing in the
previous  sessions  were repeated and
summarized through a question-and-answer
session

39

Table 2: Recommended consumption pattern of different food groups of adolescent
girls before and after nutrition education

Before After McNemar
Recommended consumption pattern education education Test

No (%) No (%) P value
Bread/rice 57(52.8) 84(77.7) <0.001
Animal proteins 18(16.6) 25(23.1) 0'03
Plant proteins 52(48.1) 81(75.0) < 0'001
Dairy products 37(34.2) 86(79.6) < 0'001
Vegetables 51(47.2) 90(83.3) < 0'001
Fruits 36(33.3) 44(40.7) 0 '03
Fast foods 32(29.6) 86(79.6) < 0 001
Fried foods 22(20.3) 28(25.9) 0 '02
Canned foods 52(48.1) 86(79.6) < 0 001
Carbonated soft drinks 21(19.4) 88(81.5) < 0'001
Tea 15(13.8) 75(69.4) < 0'001
salt 50(46.3) 66(61.1) < 0'001
sugar/sweet 25(23.1) 74(68.5) < 0'001
water 27(25.0) 71(65.7) '
Total score (X £ SD) Paired t =9.68

( 6.047+4.52 9.74+4.16 P value < 0.001
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Table 3: Recommended dietary, lifestyle and physical activity habits of adolescent
girls before and after nutrition education

McNemar o Pre Positive habits
Test education education

P value No (%) No(%0)

< 0.001 85(78.7) 52 (48.1) | No meal skipped

< 0.001 74(68.5) 52(48.1) | Eating breakfast regularly

<0.001 42(38.9) 26(24.1) | Taking snakes of fruits or vegetables

< 0.001 54(50.0) 29(26.9) | Watching TV <2 hours/ day

<0.001 54(50.0) 40(37.0) | Not using Internet every day

< 0.001 36(33.3) 24(22.2) | Practicing physical activity > 4h/week
Paired t =6.81 Total score (Mean * SD)
P value< 0.001 4.1+1.07 3.46+1.28

Table 4: food safety and behavior in hygiene practices of adolescent girls before and
after nutrition education

McNemar Post Pre Food safety and behavior in hygiene
Test education education practices
P value No (%) No (%)
<0.001" 84(77.8) 52(48.1) | When you buy a packaged food, you check
' the expiry date
<0.001 76(70.4) 57(52.8) | You read the instruction for use and for
' preservation written on the packaged foods
* 64(59.3) | You wash your hands before eating and
<0.001 88(81.5) before touching foods
<0.001" 96(88.9) 69(63.9) | You usually wash fruits that must not be
' pealed before eating it
<0.001" 103(95.4) 81(75.0) | You usually put the remaining milk in the
' fridge after drinking
. You throw the milk away if you realize you
<0.001 98(90.7) 84(77.8) have left it out of fridge during the night
Paired t =19 Total score (Mean = SD)
P value< 0 001 3.95+1.44 2.56£1.65

Table 5: diet related knowledge of adolescent girls before and after nutrition

education
Paired t Post education Pre education
Pl test (X+ S.D) (X+ S.D) LEE
<0.001" 10.4 6.2+2.1 477+ 2.7 Nutrition knowledge
Knowledge on healthy and
<0.001 20.125 3.8+0.68 2.36x1.01 unhealthy dietary habits and
foods
<0.001" 16.4 6.0+1.68 3.79+2.54 Knowledge on food safety
The Egyptian Journal of Community Medicine Vol. 36 No. 3 July 2018
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Table 6: health beliefs related to eating healthy diet of adolescent girls before and
after nutrition education

Post Pre
education | education Health beliefs related to eating healthy diet
No (%) No (%)

Perceived Susceptibility:
42(38.9)* 20(18.5) | I have poor dietary habits
45(41.6)* 25(23.1) | 1'm at risk of obesity or other malnutrition disorders

Perceived Severity:
96(88.9)* 66(61.1) | Malnutrition is a health problem
86(79.6)* 65(60.2) | Obesity leads to severe complications

Perceived Benefits:

99(91.7)* 56(51.9) | Improving health

90(83.3)* 73(68.5) | Feeling energetic

95(87.9)* 79(73.5) | Feeling good about myself

99(91.7)* 47(44.1) | Lowering cholesterol

96(88.9)* 66(61.8) | Losing weight or maintaining desired weight
85(78.7)* 66(61.3) | Testing willpower

76(70.3)* 56(52.5) | Improving appearance

64(59.2)* 34(37.0) | Saving money

Perceived Barriers:
48(44.9) 49(45.4) | Foods that fit into a healthier diet are not available at home
57(52.7) 55(50.9) | I find it difficult to make healthy food choices at the school canteen
85(78.7)* 41(38.3) | I do not know which foods are best to reduce sugar and fat
51(47.4) 51(47.4) | I have no control over the foods available at home
76(70.3)* 38(35.6) | 1 do not know how many calories are in different foods
71(66.2)* 37(34.3) | 1 do not know which foods are high in fiber
83(77.6)* 35(32.6) | I have trouble knowing how much I should eat
48(44.7)* 34(32.4) | | have trouble sticking to a healthy diet
35(32.6) 39(36.1) | I have trouble choosing healthy foods when | am out with family or friends
35(32.6) 38(35.2) | My family does not support my efforts to eat a healthier diet
24(22.2)* 34 (32.1) | | don't see any benefit from my efforts to eat a healthier diet
20(18.5)* 39(36.9) | It is difficult to find time to plan healthy meals
8(7.4)* 28(26.0) | I use food as a treat or reward for myself
10(9.2)* 26(24.9) | I find that a healthy diet is too expensive

Perceived Self efficacy:

89(82.4)* 67(62.0) | I will be able to modify my diet

86(79.6)* 68(63.0) | I will be able to stick to a healthy diet

84(77.8)* 69(63.9) | I will be able to lose or to gain weight if needed
96(88.9)* 76(70.4) | 1 will be able to practice a constant physical activity

Cues to action:
92(85.2)* 42(38.9) | | have meaningful education about healthy foods and healthy dietary habits
63(58.3)* 44(40.7) | 1 know someone suffer from complication of obesity or malnutrition

*P<0.05
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Table 7:

Comparison between health beliefs model constructs related to eating

healthy diet of adolescent girls before and after nutrition education

P value Paired t Post education Pre education ltems
test (Meanz S.D) (Meanz S.D)

<0.001 3.9 4.7+£2.7 4.2+2.3 Perceived Susceptibility
<0.001 6.2 7.1+1.9 6.2+2.3 Perceived Severity
<0.001! 8,7 28.146.4 24.09+8.4 Perceived Benefits
<0.001 3.7 31.9+16.6 34.4+12.8 Perceived Barriers
<0.001 5.5 14.2+3.5 12.8+4.3 Perceived Self efficacy
<0.001 8.5 5.6+2.01 4.8+2.6 Cues to action

food was increased from (54.6) to (67.6),

drank at least 1-1.5 L of water daily was . .

Discussion:

increased from (25.0) to (65.7),and took
healthy snakes of fruits and vegetables
was increased from (24.1) to (38.9)
(Table 3). Also this table showed that
nutrition education significantly
improved the lifestyle habits of
respondents where the percent of subjects
who watched TV < 2 hours/ day was
increased from (26.9) to (50.0), avoided
using Internet every day was increased
from (37.0) to (50.0) and practiced
physical activity > 4h/week was
increased from (22.2) to (33.3).

Nutrition education significantly
improved the food safety and behavior in
hygiene practices of adolescent girls (p
<0.05) (Table 4) and also improved the
mean of their nutrition knowledge from
(4.77 2.7) to (6.2£2.1), the mean of
their knowledge on healthy and
unhealthy lifestyle habits and foods from
(2.36+1.01) to (3.8+0.68), and the mean
of their knowledge on food safety from
(3.79£2.54) to (6.0£1.68), all with (p
<0.05) (Table 5).

Nutrition education significantly
changed the beliefs of adolescent
students regarding healthy dietary habits
(Table 6).The mean scores of HBM
constructs  were also statistically
significantly improved after intervention,
perceived susceptibility (p< 0.001),
perceived severity (p< 0.001), perceived
benefits (p< 0.001), perceived barriers
(p< 0.001), self efficacy (p< 0.001) and
cues to action (p< 0.001).(Table 7).

This study highlighted the effectiveness
of NE on healthy dieting knowledge,
beliefs, and behaviors among adolescent
girls in  secondary schools. The
anthropometric measurements were out
of the study focus since the goal of the
NE was not to decrease weight and BMI,
but to improve student eating behaviors.
NE was an effective tool in improving
the consumption pattern of different
foods among respondents' .Bread and
rice are the constant foods for majority of
the Egyptians and about 90% of
adolescents reported daily consumption
of these foods." This study reported that
only about 50% of subjects followed the
recommended servings of this group
prior to NE. After imparting NE, the
percent of subjects who follow the
recommended serving was statistically
significantly increased to about 77.7%.
This may reflect the effective role of NE
in prevention of excess carbohydrate
intake related problems like obesity and
diabetes.

Although the percent of subjects who
followed the servings of animal proteins
was also statistically significantly
increased after NE, the consumption of
animal proteins is still low among
adolescents because of the high cost
.This was consistent with Abdel-Hady et
al.™®> who reported that only one-fourth of
adolescents reported daily consumption
of animal proteins  with  high
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socioeconomic standard as the most
important determining factor. For plant
proteins, the percent of subjects who
followed the servings of this group was
highly significantly increased after NE
due to focusing of education to make
plant proteins equivalent alternatives
with affordable costs to animal proteins.
As dairy products are an important
source of essential micronutrients and a
combination of macronutrients, their role
is well known in building and
maintaining strong bones.*® Although
being cheaper and available to all sectors
of the population, only about one third of
subjects followed the recommended
servings of dairy products prior to NE.
After NE, the percent of subjects was
highly significantly increased to about
80%. Consumption of fruits and
vegetables is also associated with
reduced risk for chronic diseases and
some cancers. Low consumption of fruits
and vegetables in many regions of the
developing world is a persistent
phenomenon, confirmed by the findings
of food consumption surveys.!” Although
the percent of subjects who followed the
serving of vegetables and fruits was
significantly increased after NE. The
consumption of fruits is still low among
respondents. This may be attributed to
the different consumption of fruits and
vegetables between social classes and
this is in agreement with the survey of
young people in Egypt (SYPE) which
reported that fruits consumption is
markedly correlated with social class,
being higher in the highest wealth.®

NE was effective in reducing the
consumption of unhealthy food choices
among adolescents. Fast foods represent
popular unhealthy choices and a way of
life for many adolescents because they
are inexpensive, familiar, and available at
almost any time and because many
adolescents socialize with their peers at
fast food restaurants.'® The fast foods are
usually in the form of fried foods which
are harmful to health as Stott-Miller®

founded that deep frying may trigger
formation of carcinogens in food and
people who consumed fast/fried foods >
once weekly were at high risk for
prostate cancer and other types of
cancers than who consumed them < once
monthly. After NE, the percent of
subjects who consumed fast and fried
foods < once monthly was statistically
significantly increased but with high
significance to fast food (p= 0.00) and
slight significance to fried food (p=
0.02). This reflects the ability of
adolescents to control themselves and
stop consumption of fast foods outside
the home. While they have limited
control over their consumption of fried
food prepared at home indicating that
their education alone without their
mothers who are responsible for
preparation of food at home is not
enough.

Canned foods are also unhealthy food
choices. They contain Biphenyl-A(BPA)
which is a toxic chemical that
causes hormone imbalances and wide
variety of health issues ranging from
hypertension,aggression,

obesity to cancer and heart disease. They
also lead to Aluminum accumulation in
body which can cause memory problem
like Alzheimer’s. They contain 80%less
nutrient than fresh fruits and vegetables.
They can predispose to salmonella
outbreak.> The percent of subjects who
followed the recommended consumption
of canned foods was statistically

significantly  increased after NE
(p<0.001).
NE was effective in reducing

consumption of unhealthy drinks among
adolescents. In Egypt the drinks depend
on natural substances are replaced by
commercially carbonated soft drinks
which entail a significant increase in
daily sugar intake apart from depriving
the body of the health benefits of the
natural beverage.?? The percent of
subjects who consumed small sized
portions of carbonated soft drinks < once
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weekly was statistically significantly
increased after NE (P<0.001).The habit
of consuming sweetened black tea is also
popular in Egypt and represents a
national habit.?* Drinking plain (calorie-
free) tea provides a variety of flavonoids
and antioxidants and other biologically
active substances that may be good for
health.”® Tea contains caffeine, which
should be limited to less than 2.5
mg/kg/day for > 12 year children to
avoid its health hazards.?* Prior to NE,
the majority or subjects consumed tea in
a wrong way either consumed sweetened
or more than the recommended amount
or immediately after meals which prevent
absorption of iron and predisposed to
anemia or all together but after NE, the
percent of subjects who followed the
recommended consumption of tea was
statistically ~ significantly  increased
(P<0.001). Water is the cornerstone for
all body functions. It's the richest
substance in the body, about 60 percent
of body weight. To get enough water, the
child or teen should drink at least 6 to 8
cups of water a day and eat the
recommended number of servings of
fruits and vegetables every day.® After
NE, the percent of subjects who followed
the recommended consumption of water
was statistically significantly increased
(P<0.001).

Prior to NE, the majority of respondents
reported excess consumption of salts and
sugars in the form of salty snacks, cakes,
sweets, and chocolates which are the
most available snacking choices at school
canteens and supermarkets. The frequent
consumption of snacks is a recognized
aspect of teenage food behavior.?® After
NE, there was statistically significant
reduction in the percent of respondents
who consumed excess salts and sugars.
The nature of the snakes was changed to
be of fruits and vegetables in a
significant no of respondents.

The effect of nutrition education is
clearly visible on the dietary habits of the
respondents. Meal skipping was found to

be common practice among more than
half of the subjects and breakfast was
found to be most frequently missed
meals.  However, after  nutrition
education, practice of meal skipping
reduced and the practice of regular
breakfast intake increased. Similarly,
Kaur et al.?’ reported that practice of
meal skipping reduced (from 43 to 24)
and skipping of breakfast and lunch by
the respondents also reduced from 29 and
12 to 16 and 8 respectively after
imparting nutrition education. NE also
statistically significantly improved the
lifestyle habits of respondents (p<0.001).
It was found that overweight and obesity
among school children are directly
related to the amount of time spent in
front of a TV set or personal computer.?®
After NE, the percent of subjects who
watched TV < 2 hours/ day was
increased from (26.9) to (50.0), avoided
using Internet every day was increased
from (37.0) to (50.0).In children and
adolescents alike, maintaining an optimal
level of physical activity is particularly
important as it not only reduces the risk
of overweight but also improves bod}/
composition and the growth pattern @9,
After NE, the percent of subjects who
practiced physical activity > 4h/week
was increased from (22.2) to (33.3).

NE statistically significantly improved
the food safety and behavior in hygiene
practices of respondents. This is in
agreement with Kim et al.** who found
that after food safety education by high-
school mentors, middle-school students
who were in the stages of pre-
contemplation (11.1%) and
contemplation (88.9%) showed
significant progression toward the action
stage (P < 0.001).

NE also statistically significantly
improved the mean of diet related
knowledge of respondents. Findings of
the present study are in concurrence with
the study Sharma and Chawla® who
observed highly significant gain in
nutrition knowledge of 13-14 yrs old
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school qgirls after imparting nutrition
education. The findings of the present
study are also with the findings of Kaur
et al.”” who found that the mean nutrition
knowledge scores 11.17+1.42 obtained in
pretest was significantly (P<0.01)
increased to 19.16+1.8 after imparting
nutrition education. Kim et al.* found
that proper hand washing (P < 0.01) and
food safety knowledge (P < 0.05) were
also  significantly  increased  after
educational intervention.

In this study, HBM constructs (perceived
susceptibility, severity, benefits, barriers,
self-efficacy and cues to action) scores
showed an improvement following NE
program. This study showed that students
believed after the intervention that they
were susceptible to malnutrition with its
complications related to their poor dietary
habits. This belief may have led to take
action to protect their health.®* Also; there
was a decrease in perceived barriers after NE
program except those related to control of
food choices at home, in school canteen, and
with friends outside home. Other studies
indicated that a health education program
based on the HBM appeared to have been
more effective in improving the dietary
habits like increasing daily calcium intake
than traditional health education or ‘no’
education in female students of middle
school.®

Conclusion and
recommendations

Nutrition education based on HBM
brought significant improvements in not
only nutritional knowledge of adolescent
girls but also translated some of them
into action. As girls would benefit from
the programmed that promote the
awareness that healthy food are suitable
way to control on their weight because of
the alarming prevalence of overweight
and obesity among the girls.

HBMbased approaches can be recommen
ded as effective communication passages
to improve dietary habits of female
students. Nutrition professionals should
work with parents to provide nutritional

knowledge to the adolescent girls. As
encourages the parent to make health
foods regularly available to their
adolescents.
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