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Abstract:

Obesity and its consequences have become a pandemic all around the world Obesity related to eating behavior
disorder is mostly found among the youth it is estimated that 30.5% and 60.3% of both adolescents and adults are
suffering from obesity respectively. Due to its significant health related problems (physical and psychological) it
may put the public health on a greater challenge (Nagata et al., 2018). The aim of this study is to find the effects of
nutritional program on adolescent are eating behavior amongfemale preparatory schools in Sulaimani city. Among 5
female schools, 360 students were assessed their Body Mass Index146 of them were either obese or over weight,
and then 90 students participated in the current study. The sample split into 45 adolescent female student for case
group and 45 for control. Both groups underwent pre- posttest and educational program applied for 12 weeks
duration the result shows that the mean of BMI decreased from 27.41 Kg/m? to 24.54 Kg/m? after the program (o
<0.001, while the mean of dietary behavior score increased significantly from 33.96 to 39.56 (p < 0.001). while
among control group no difference found in both nutritional parameters and dietary scour.
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Introduction:

Obesity and its consequences have become a pandemic all around the world. One of the common causes of obesity
is the individual’s eating behavior which is not completely comprehended yet and psychological management
unlabeled to manage excessive body weight. Individuals with extra body weight even they want to limit food intake
but they are unable to control over eating in many times(Ciria, Watson, Vadillo and Luque, 2021).

Overweight and obesity increased notably in the last 20 years in all ages especially among adolescents.it leads to
developing many non- communicable diseases in adolescent and it could be persist to adulthood (Sedibe et al.,
2018).

Obesity related to eating behavior disorder is mostly found among the youth it is estimated that 30.5% and 60.3% of
both adolescents and adults are suffering from obesity respectively. Due to its significant health related problems
(physical and psychological) it may put the public health on a greater challenge (Nagata et al., 2018). The most
common negative eating behavior among adolescents is overeating due to emotional factor. It is identified that
eating emotionally is one of the obesegenic factors that leads to overweight and obesity. Between 15-43% of healthy
adolescents are found to be emotionally eating (Boutelle et al., 2018)

Excessive food intake as a result of negative emotional response confirmed to be a normal body response to manage
unpleasant psychological distress especially when the individual suffer from stress or anxiety (Wilson et al., 2015).
Academic achievement among adolescent students in the last stage of preparatory schools can put the students under
stress and unstable psychological response in which later leads to unhealthy eating behavior and then increase their
body weight(Chamberlin et al., 2018). This study aims to assess the effects of nutritional program on adolescent’s
eating behavior amongpreparatory schools in Sulaimani city.

Methodology and methods:

Design of the study: Quasi-experimental study was applied in the current study (pre and post-test)were carried out
for both intervention and non-intervention group to test the effects of nutritional program on obese adolescent’s
eating behavior among female preparatory schools.
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Study sample:

Among 37 female preparatory schools, 5 schools selected randomly to be included in this study. From the selected
schools 90 overweight and obese students included inthis current study. The students split into 45 student as a case
and 45 students as a control.

Sampling and data collection:

The data collected among 5 public female preparatory schools. Students enrolled in 12 stage in literally branch (last
stage of preparatory school) were selected Students with inclusion criteria have been included and before collecting
the data consent in the form of writing was taken from the sample.

Study tools:

A modified questionnaire was used to estimate eating behavior among the participants. The used questionnaire was
consist of socio-demographic information of the participants (age, family income, parent’s level of education,
parent’s occupation, Body Mass Index (BMI)) as a first part of the questionnaire. for the second part a modified
standard questionnaire that developed by (Hunot et al., 2016) and released by Department of Epidemiology and
Public Health, University College London, London, United Kingdom. 12 questions about eating behavior “1- 1 love
food, 2- I enjoy a wide variety of foods, 3- | often feel hungry, 4- | eat more when I am annoyed, 5- | eat more
when | am worried, 6- | eat more when | am angry, 7- | eat more when | am upset, 8- | am always thinking about
food , 9- If | miss a meal | get irritated, 10- I often feel so hungry that | have to eat something right away, 11- When
I see or smell food that I like, it makes me want to eat, 12- | often finish my mealsQuickly” were coded as the
followings: (disagree=1, neutral= 2 and disagree= 3). Wilcoxon signed rank test was used for reliability and the
result found no significant difference between pre-posttest.

Procedure of data collection:

Among the five selected schools, BMI of 360 students were measured to identify overweight and obese students.
Depending on the inclusion criteria 90 students were selected.Among overweight and obese students, 45 students for
the intervention and 45 for non-intervention group were selected randomly.

For explaining the aim and objectives of the research, the researcher contacted the principals of the five schools in
order to make a time management with the students for data collection. The detail of the program was given to the
participants includingtime and place where the program of 12 weeks educational sessions istaking place.

Ethical considerations:

The current research was ethically approved by ethical committee of University of Sulaimani both Medical and
Nursing college issue no.7, on 9/1/2020.

A permission letter was obtained from General Education Directorate in Sulaimani City with issue no. 5810 on
28/6/2020 data collection from female preparatory schools in Sulaimani city. The objectives of the study were
explained to the participant then the students consented verbally the right of withdrawal from the research was
offered.Participant’s right, data protection and confidentiality were highly considered.

Criteria of Inclusion and exclusion:

Overweight and obese students in stage 12" in female schools were included those students whose BMI > 40
(morbid obese) along with students had a specific disease or taking medication that caused an increase in body
weight were excluded.

Result:

For data analysis, Statistical Package for Social Sciences (SPSS, version 25), Fisher’s exact test and Chi square were
used to compare the proportions. For compering the scours medians Wilcoxon signed rank test was used.

The sample size of the participants was 90 students were split into two groups of intervention and non-intervention
groups (45 students each). The program applied on intervention group only.

Most of the participants in both groups were aged 18 years old 88.8% among case and75.5% among control group
while only11.1% and 20% of the case and control group were 17 years old respectively, as seen in Table 1.The
income of most of participants in case group was sufficient by 48.8% and 66.6% among control group. The majority
of mother’s level of education was from basic school in both case and control group as 48.8 % and 51.1% orderly,
compared with.4.4 % of mothers in case group and 6.7% in control group graduated from college. The student’s
father education level from basic and institutions was higher in control group compared to case group. The
proportion of obesity among control group was 31.1% and 8.9% among case group.
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Table 1: socio-demographic characteristics of the participants:

Intervention

Non intervention

No. (%) No. (%)
Age 17 5 (11.1) 9 (20)
18 40 (88.8) 34 (75.5)
Sufficient 22 (48.8) 30 (66.6)
Income Barely sufficient 19 (42.2) 17 (37.7)
Insufficient 3 (6.6) 1 (2.2)
Illiterate 11 (24.4) 6 (13.3)
Basic school 22 (48.8) 23 (51.1)
Mother's education Preparatory school 4 (8.9) 4 (8.9)
Institute 6 (13.3) 5 (11.1)
College 2 (4.9 3 (6.7)
Iliterate 3 (6.6) 4 (8.8)
Basic school 28 (62.3) 10 (22.2)
Father’s education Preparatory school 7 (15.5) 16 (35.5)
Institute 5 (11.1) 9 (20)
College 4 (8.9 4 (8.9
, 25-29 41 (91.1) 31 (68.9)
BMI (Kg/m?) >30 4 8.9) 14 (L1
Waist circumference (cm) <80 8 (17.8) 8 (17.8)
>80 37 (82.2) 37 (82.2)
Total 45 (100.0) 45 (100.0)
Fisher’s exact test and Chi square
It is evident in Table 2that, at the start of the study, the proportion of people in the control group, who agreed that
they have bad eating behavior, was significantly higher than those of the intervention group as follows: enjoying a
wide variety of foods (p = 0.021), eating more when they are worried (p = 0.001), eating more when they are angry
(p < 0.001), eating more when they are upset (p < 0.001), always thinking about food (p < 0.001), getting irritated
when missing a meal (p < 0.001), eagerness to eat after seeing or smelling liked food (p = 0.003), and finishing
meals quickly (0.041). No significant difference was detected between the two groups regarding the other items
present in the table.
Table 2: Eating behavior of study groups at the beginning of the program.
Intervention No intervention p
No. (%) No. (%)
I love food Disagree 4 (8.9 3 (6.7)
Neutral 10 (22.2) 4 (8.9) 0.205*
Agree 31 (68.9) 38 (84.4)
I enjoy a wide variety of foods Disagree 4 (8.9 0 (0.0)
Agree 30 (66.7) 40 (88.9)
I often feel hunger Disagree 8 (17.8) 4 (8.9)
Agree 19 (42.2) 28 (62.2)
I eat more when | am annoyed Disagree 12 (26.7) 8 (17.8)
Agree 18 (40.0) 28 (62.2)
I eat more when | am worried Disagree 12 (26.7) 4 (8.9)
Neutral 18 (40.0) 8 (17.8)
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Agree 15 (33.3) 33 (73.3) 0.001
I eat more when | am angry Disagree 16 (35.6) 7 (15.6)
Neutral 22 (48.9) 13 (28.9) <0.001
Agree 7 (15.6) 25 (55.6)
I eat more when | am upset Disagree 15 (33.3) 2 (4.4)
Neutral 19 (42.2) 17 (37.8) <0001
Agree 11 (24.4) 26 (57.8) '
I am always thinking about food Disagree 10 (22.2) 1 (2.2)
Agree 17 (37.8) 36 (80.0)
I get irritated if I missed a meal Disagree 18 (40.0) 1 (2.2)
Neutral 11 (24.4) 20 (44.9) <0.001
Agree 16 (35.6) 24 (53.3)
I often feel so hungry so I have to eat something | Disagree 7 (15.6) 1 (2.2)
quickly
Agree 26 (57.8) 34 (75.6)
When | see or smell food that I like, it makes me | Disagree 6 (13.3) 0 (0.0)
to eat
Neutral 9 (20.0) 3 (6.7)
Agree 30 (66.7) 42 (93.3) 0.003*
I often finish my meals quickly Disagree 8 (17.8) 1 (2.2)
Agree 26 (57.8) 34 (75.6)
Total 45 (100.0) 45 (100.0)

*By Fisher’s exact test. The other p values were calculated by the Chi square test.

Almost all of the participants of the case group had either positive or neutral eating behavior towards the bad food
habits at the end of the study, while the reverse is correct regarding the control (no intervention) group. All the
differences were significant (p < 0.001) as shown in Table 3.
Table 3: Eating behavior of study groups at the end of the program.

Intervention No intervention Total p
No. (%) No. (%) No. (%)
I love food Disagree 30 (66.7) 3 (6.7) 33 (36.7)
Neutral 15 (33.3) 4 (8.9 19 (21.1
Agree 0 0.0 38 (84.4) 38 (42.2) <0.001
I enjoy a wide variety of foods Disagree 20 (44.4) 0 (0.0) 20 (22.2)
Neutral 22 (48.9) 2 (4.9 24 (26.7)
Agree 3 (6.7) 43 (95.6) 46 (51.1) <0.001
| often feel hunger Disagree 26 (57.8) 4 (8.9 30 (33.3)
Neutral 19 (42.2) 10 (22.2) 29 (32.2
Agree 0 (0.0 31 (68.9) 31 (34.4) <0.001
| eat more when | am annoyed Disagree 16 (35.6) 5 (11.1) 21 (23.3)
Neutral 28 (62.2) 13 (28.9) 41 (45.6)
Agree 1 (2.2 27 (60.0) 28 (31.1) <0.001
| eat more when | am worried | Disagree 23 (51.1) 3 (6.7) 26 (28.9)
Neutral 22 (48.9) 10 (22.2) 32 (35.6)
Agree 0 0.0 32 (71.1) 32 (35.6) <0.001
| eat more when | am angry Disagree 26 (57.8) 8 (17.8) 34 (37.8)
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Neutral 19 (42.2) 12 (26.7) 31 (34.9)

Agree 0 (0.0) 25 (55.6) 25 (27.8) <0.001
| eat more when | am upset Disagree 16 (35.6) 3 (6.7) 19 (21.1)

Neutral 29 (64.4) 11 (24.9) 40 (44.9)

Agree 0 (0.0) 31 (68.9) 31 (34.4) <0.001
I am always thinking about food | Disagree 20 (44.4) 2 (4.4) 22 (24.4)

Neutral 25 (55.6) 8 (17.8) 33 (36.7)

Agree 0 (0.0) 35 (77.8) 35 (38.9) <0.001
If I miss a meal | get irritated Disagree 17 (37.8) 4 (8.9) 21 (23.3)

Neutral 27 (60.0) 17 (37.8) 44 (48.9)

Agree 1 (2.2) 24 (53.3) 25 (27.8) <0.001
I often feel so hungry that | have | Disagree 17 (37.8) 2 (4.4) 19 (21.1)
to eat something right away Neutral 28 (62.2) 6 (13.3) 34 (37.8)

Agree 0 (0.0) 37 (82.2) 37 (41.1) <0.001
When | see or smell food that | | Disagree 14 (31.1) 0 (0.0) 14 (15.6)
like, it makes me want to eat Neutral 30 (66.7) 3 (6.7) 33 (36.7)

Agree 1 (2.2) 42 (93.3) 43 (47.8) <0.001
| often finish my meals quickly Disagree 26 (57.8) 0 (0.0) 26 (28.9)

Neutral 18 (40.0) 10 (22.2) 28 (31.1)

Agree 1 (2.2) 35 (77.8) 36 (40.0) <0.001

Total 45 (100.0) 45 (100.0) 90 (100.0)

*By Fisher’s exact test

Table 4 indicates the change in BMI of both groups, among case group the mean of BMI decreased from 27.41
Kg/m?to 24.54 Kg/m? after the program {p < 0.001).While the mean of dietary behavior score increased significantly
from 33.96 to 39.56 (p < 0.001).

In the control group’, table 4 shows that there were no significant differences detected between the mean of the
parameters measured before and after the intervention. The BMI (p = 0.180) and the p value of dietary behavior is
0.031. Table 4: Nutritional parameters and dietary scores before and after the intervention in each of the
study groups.

Pre-intervention Post-intervention

Mean | (+SD) | Median Mean [ (+SD | Median p*
Intervention group
BMI (Kg/m?) 2741 | (¥1.96) 27.06 24.54 (+1.94) 24.38 <0.001
Dietary behavior score | 33.96 (+4.66) 35.00 39.56 (£1.94) 39.00 <0.001
No intervention group
BMI (Kg/m?) 28.84 (£3.29) 28.38 28.87 (£3.27) 28.38 0.180
Dietary behavior score | 29.89 (£2.89) 30.00 29.02 (£3.62) 29.00 0.031

*By Wilcoxon signed rank test

Discussion:

From the results ofthe dataanalysis it is clear that at the beginning of the program the majority of the students were
not having a healthy eating behavior. They were overeating under different psychological effects such as (eating
more when they are worried, angry, upset, getting irritated and they were always thinking about food). (Berg et al.,
2015) after recoding the answer of fifty obese people of rating and recording eating episode for two weeks they
stated that eating episode (overeating) happens when the individual is under tension. Another study done by
(Neseliler et al., 2017)Pre and post final exam experiment of a functional magnetic resonance imaging (fMRI) for 22
undergraduate students done then they summarized that brain can demonstrate a silent stimulant to activate high
calorie consumption during academicstress period. Several studies found the link between psychological effects
such as stress and losing of self-eating control they further explained thatHuman cognitive function can be damaged
when there is a chemical change in brain due to uncontrollable stress(Arnsten, 2015), (Maier, Makwana and Hare,
2015). Adolescent is the period in which they are able to choose their type of food and the way of life style
independently for the first time in their life despite this they also identified as a group that consume poor quality of
food, high density food such as junk food, saturated food and sugar refined foods and they consequently will be at a
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higher at risk of obesity (Reichelt and Rank, 2017). With this in mind, the combination between this sensitive period
of life and psychological reflex of worries, upset, and angry during student life will encourage students to adapt
unhealthy eating behavior and put them on the risk of being overweight and obese.

Moreover another eating behavior leading to obesity is the speed of eating. In this study students also reported that
they finishing their meal quickly and this problem is well-known to be related toobesity. A questionnaire distributed
among 50,037 children and adolescents between 7-17 years old regarding speed of eating (fast, medium and slow
eating), they found that (7.2%, 10.0% and 15.9%) have general obesity and (16.1%, 21.8%, and 29.4%) have central
obesity.

The result of this study confirmed that there is positive relation between fast eating and central obesity , positive
eating speed reduction can treat adolescent obesity effectively due to reduction in size of food consumption (Zeng
etal., 2018) and (Ford et al., 2009).

At end of the program the positive response of the participants in the interventional group to the program represent
that the program had significant effects on changing adolescent student’s behavior as they have positive and neutral
behavior toward healthy eating behavior while no change was found among non-interventional group.

A study done by (Wang, Stewart, Chang and Shi, 2015), concluded that nutritional educational program was also
effective in changing unhealthy eating behavior and because of that nutrition education program is crucial among
adolescent students. The same previous study also found that students spend more time at school; a great amount of
food is available at schools as well as the influence of parents regarding eating behavior will decrease so that the
nutrition education program has notable effects on adolescents for performing a healthy eating behavior. Many
studies have substation results of a positive effects of nutritional program on improving eating attitude and behavior
on adolescent students (Moitra, Madan and Verma, 2021), (Bailey, Drummond and Ward, 2019) (Vaitkeviciute, Ball
and Harris, 2014) Another study done by (Shriver et al., 2020), this multi-method longitudinal among 17 years old
adolescents discussed the positive influence of emotional adjustment reduces body weight through correcting
unhealthy eating behavior.

In this study after a short period of 12 weeks educational program a significant reduction in BMI, and great
improvement in eating behavior was found among adolescent female students. The mean of BMI decreased from
27.06 to 24.38 Kg/m? . In contrast among non-intervention groupno change in BMI was detected.

A study done by (Boutelle et al., 2018) after implementing a nutritional program called PEER (Preventing
Emotional Eating Routines) also noted a significant reduction in BMI( MBI z- score) of adolescents who completed
PEER program,

A pilot study done in 2015 after implementing of standard behavioral weight loss treatment (SBT) and enhanced
behavioral treatment (EBT), among African American women who ate foods emotionally, they found a significant
reduction of body weight only after 20 weeks of their program(Goldbacher et al., 2015)

Among 156 obese adolescents; they targeted a psychological aspect of those admitted at German rehabilitation
clinic, they also stated that emotional adjustment of adolescents led to a successful reduction in BMI (Reinelt,
Petermann, Bauer and Bauer, 2020).

Conclusion:

In brief nutritional education program has an important effect on improving daily eating behavior of female
adolescent students as well as italso has a significant effect on decreasing body weight. It is agreed that
adolescence is a sensitive life period and they alsohave academic stress with different hormonal changes, these can
make psychological, emotional, cognitive and behavior instability for the students, so that an educational program
regarding nutrition is a must among preparatory schools for managing and preventing obesity among yout
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