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Abstract
Introduction: Obesity during adolescence represents a strong predictor of higher mortality in adulthood; thus, lifestyle

interventions represent the recommended therapy.

Objective: To evaluate the effect of nitro counseling on lifestyle of obese adolescence, and develop life changing program.

Method: Quasi-experimental design was conducted between October 2021 and January 2022. A total of 117 university nurs-

ing students participated from two universities in Palestine. A self-reported questionnaire was used for data collection and

included the following: socio-demographic characteristics, university students’ knowledge, practices adolescent lifestyle,

and anthropometric measurement to detect body mass index. The nitro counseling program was performed over three and

half months. Percentage, mean value, standard deviation, Chi-square (X2), T paired test, and proportion probability (p-value),
when p<0.05 or< 0.02 it is statistically significant difference.

Results: The results revealed that 34.1% of students weren’t aware of obesity pre-counseling, while it was improved to 93.1%

post-nitro counseling implementation with highly statistical significance (p<0.001). Less than half of adolescence were obesity

class1, and more than one-third were obesity class II. There was a highly significant difference between students’ knowledge
and their practices pre- and post-nitro counseling program implementation.

Conclusion: This study confirmed that the total effect of obesity on adolescence self-esteem, social distress, and physical health

demonstrated a highly significant difference between pre- and post-implementation of nitro counseling program. In addition to,

improved adolescence knowledge and practices pre- and post-counseling implementation.
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Introduction
Obesity has become an epidemic and affecting individuals of
all ages; adolescents are particularly susceptible to obesity
due to their decrease in physical activity. Obesity is increas-
ing at an alarming rate around the world, affecting both chil-
dren and adults in developed and developing countries. More
than 1.9 billion adults (39%) were overweight. Over 600
million of these (13%) were obese globally (WHO, 2021).
However, the prevalence of obesity alone in the male and
female populations of the United States was 37.9 and
41.1%, respectively (Hales et al., 2017). Obesity prevalence
among adults in Palestine is similar to that of the United
States, with 30% of men and 49% of women obese (Abdul-
Rahim et al., 2003; Ng et al., 2014).

Obesity is a significant health risk. It has been shown to be
responsible for an estimated 216,000 deaths, accounting for
approximately one in every 10 deaths among US adults

(Danaei et al., 2009). Obesity raises the risk of chronic dis-
eases like metabolic syndrome, insulin resistance syndrome,
cardiovascular disease, type II diabetes, and some cancers
(Batran et al., 2021; Berrington de Gonzalez et al., 2010).
According to the Palestinian Ministry of Health, these dis-
eases are the leading causes of death in Palestine, accounting
for roughly half of all fatalities (Ministry of Health [MoH],
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2020). Furthermore, obesity-related illnesses in adults are
estimated to cost $209.7 billion in US national medical
care costs, or 20.6% of US national health expenditures
(Cawley & Meyerhoefer, 2012). As a result of the scarcity
of studies on adolescence, obesity in Palestine requires
serious attention due to the high prevalence in adults,
who account for approximately 38.1% of the Palestinian
population (United Nations Population Fund Activities
[UNPFA], 2021).

Evidence-based interventions for overweight/obese youth
include family-based lifestyle programs that emphasize diet
quantity and quality, physical activity, sedentary behavior,
and behavioral strategies to support change. In Palestine, a
few previous studies on adolescent obesity and overweight
that focused on prevalence with little attention paid to risk
factors. Furthermore, previous studies were either self-
reported or had a small range of student ages, with the
majority of them focusing on older ages (>12 years old).
These studies are old, with the most recent one conducted
in 2016, revealing that the prevalence of underweight,
overweight, and obesity among children was approxi-
mately 7.3%, 14.5%, and 15.7%, respectively
(Al-Lahham et al., 2019). Therefore, this is the first time
(a) to assess the adolescence’s knowledge regarding
obesity, nutritional habits, and their reported practices
regarding healthy and unhealthy food, (b) to develop and
implement nitro counseling for adolescents with obesity
according to their needs, and (c) to evaluate the effectiveness
of nitro counseling on improvement of adolescence knowl-
edge, body mass index (BMI), life style, and their practices
regarding obesity.

Review of Literature
Health professionals, particularly nurse practitioners, have
an important role in promoting preventative measures and
encouraging positive lifestyle behaviors, as well as identify-
ing and treating obesity-related co-morbidities. They also
have a role in counseling patients about safe and effective
weight loss and weight management programs. Prevention
and management programs for overweight and obesity
include the availability of information about the reality of
overweight and obesity among various population groups
particularly nursing group. Availability of information will
assist in setting goals and targets to reduce the prevalence
of overweight and obesity such as healthy eating practices
and nutritional knowledge. Eating practices have been indi-
cated as a direct determinant of this problem (Triches &
Giugliani, 2005).

The nitro counseling program is based on the idea that
obese adolescents require basic knowledge about obesity
and its consequences, realize basic knowledge-related nutri-
tional habits, and its consequences on health during adoles-
cence stage, encourage the university youth to change their
practices and beliefs toward weight reduction, and introduce

ideal practices related to taking the healthy food and regular
physical exercises (Pbert et al., 2016). This program was first
developed by years ago by Dr Tran Tien Chanh, a general
practitioner and a doctor of nutrition, sports medicine and
biology. Dr Tran Tien, Chanh has focused his career and
research on nutrition with a particular emphasis on obesity
(Pbert et al., 2016).

According to the WHO European Childhood Obesity
Surveillance Initiative (COSI), one in three children aged
14–18years were overweight or obese in Europe (WHO,
2017). Among boys, the highest prevalence of obesity
was found in Cyprus and Italy (21%), followed by Spain
and Greece (20%), while among girls the highest preva-
lence was found in Cyprus (19%) and Spain (17%), and fol-
lowed by Malta (15%) and Greece (14%) (Garrido-Miguel
et al., 2019). Low self-esteem has been shown to have a
negative correlation with obesity (Benton et al., 2015).
Due to the negative valuation of the society regarding
obesity, obese individuals tend to suffer from low self-esteem
(Murray et al., 2017). The adverse effects of obesity in ado-
lescence potentially lead to long-term consequences until
adulthood (Benton et al., 2015). Low self-esteem is also
associated with behavioral disorders, cynical and depressive
moods, and negative and uncontrollable emotions (Harter &
Whitesell, 2003). Juveniles᾽ and adolescents᾽ increased
weight state has been consistently associated with body dis-
satisfaction. Obesity at certain stages of life especially ado-
lescence may harm the self-esteem, and negative body
image is additionally common among people with childhood
or adolescent onset of increasing weight (Álvarez-García
et al., 2019).

Population trends suggest that overweight children are
heavier than overweight youth in previous decades. Such
trends are disconcerting given the psychosocial and physical
health risk associated with being overweight in childhood
(Garrido-Miguel et al., 2019). Long-term health risk seems
greater for overweight adolescents than for younger over-
weight children, independent of adult weight (Kris, 2015).
Obese adolescents are also more likely to track obesity into
adulthood than younger children (Williams et al., 2020).
These factors make adolescent weight control high priority
(Quek et al., 2017).

A relation between weight status and low self-esteem has
also been established. Adolescents suffer many cognitive and
psychological changes in this critical transition to their adult-
hood. Low self-esteem can lead to serious problems as sub-
stance abuse, depression, and suicidal ideations (Malina et
al., 2004). Obesity in this age group, leads to high morbidity
and mortality in adulthood. Obesity is a global health issue,
which has become an epidemic with the potential to affect
all age groups (El-Kassas & Ziade, 2017). According to sta-
tistics, 170 million children aged less than 18 years had
obesity in 2008, and it is predicted that this number will
reach 30% of all children across the world by 2030
(Álvarez-García et al., 2019).
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Weight gain is common among adolescence students, but
it is variable, depending on multiple factors (Racette et al.,
2008). The transition from home to college may be one of
the most dramatic changes a young adult has ever experi-
enced with a change in environment, restrictions (or lack
thereof), social norms and unhealthy exposures, and behav-
iors (Holm-Denoma et al., 2008). An increase in calories,
poor dietary choices, minimal physical activity, and stress
are some of the leading contributors to weight gain among
college students. The college years imply a significant
change in the lifestyles of young adults; however, college
years are also crucial for the establishment of dietary patterns.
Studies have reported a higher incidence in college students
adopting unhealthy eating behaviors such as skipping meals,
frequent snacking on energy-dense food, and engaging in
unhealthy weight loss or weight gain methods (Ha &
Caine-Bish, 2009).

Increased values of BMI affect the quality of life (QOL)
and particularly the physical health of the individual. There
is a well-established relationship between weight and life-
style in women. In general, as BMI increases, lifestyle
decreases and reasons for this difference in weight-related
lifestyle are still unclear. There is evidence to support that
self-perception of weight status may influence physical and
mental aspects of QOL (Cox et al., 2011).

Physical inactivity contributes to weight change among
adolescence. Adults need at least 150 min of moderate-
intensity aerobic activity a week for at least 30 min a day, at
least 4 days a week and 2 or more days a week of muscle-
strengthening activities. Moderate-intensity aerobic activity
is categorized as brisk walking, water aerobics, riding a bike
on level ground, pushing a lawn mower, etc. Muscle-
strengthening activities should include the work of all major
muscle groups (legs, hips, back, abdomen, chest, shoulders,
and arms) to include lifting weights, using resistance bands,
the use of body weight for resistance (push-ups and sit
ups), heavy gardening, or yoga (CDC, 2015a, 2015b). The
nurse can play a critical role to prevent obesity as educators
and role models for their families, and communities. In the
United States ofAmerica,many nurses provideweight-related
health information to the public (Lowen, 2012).

Method

Study Design
A quasi-experimental design was conducted to evaluate the
effects of nitro counseling on lifestyle of obese adolescence.

Sample and Setting
The total number of students study at two universities in Nablus,
Palestine (Faculty of Nursing /An-Najah National University,
and Nabulus University for Vocational & Technical Education/
Ibn Sina College for Health Professions); the total population of

two university approximately 23,300 students. The students
were chosen as a total number of 120 purposive samples, 65
from Ibn Sina, and 52 from An-Najah through the year 2021/
2022 met the inclusion and exclusion criteria with a response
rate 89.1%, the study sample included 117 students that were
chosen from both settings. The inclusion criteria for this study
included university male and female students BMI of 85–95
percentiles for obesity and weight gain of more than 95 percen-
tile, male and female students who enrolled in fourth academic
years/faculty of nursing and accepted to participate in the study,
also 10% (18) students were chosen randomly as a pilot study
and excluded in the study sample.

Data Collection
A convenience sampling method was used to collect data
from participants at two universities in Nablus, Palestine
(Faculty of Nursing /An-Najah National University, and
Nabulus University for Vocational & Technical Education/
Ibn Sina College for Health Professions). The researchers
collected data from eligible participants at college students’
rooms. The participants were invited and recruited to
answer the questionnaire after identifying that they were
BMI 85–95 and met the other inclusion criteria. Eligible par-
ticipants were college students aged from 20 to 25 years
(90.6%), with a BMI between 85 and 95, as determined by
plotting BMI against percentile curves of the standard
growth charts; underweight: < 5th percentile of BMI;
normal weight: 5th to <85th percentile of BMI; overweight:
85th to <95th percentile of BMI and obese:≥ 95th percentile.
Potential participants were approached in their college
student rooms and were invited to participate in the study
after meeting the inclusion criteria. Those interested were
given a consent form, and the study questionnaire com-
menced upon agreement. Participants who chose not to par-
ticipate had the questionnaire closed at that point. The
questionnaire was self-administered by participants after
receiving instructions on how to proceed. Researchers were
available to clarify any questions or concerns during the data
collection process. Participants were informed about the
study objectives and procedures before providing written
consent. They were assured of their voluntary participation
and the option to withdraw at any stage without facing any
consequences. The data collection phase took place between
October 2021 and January 2022.

Measurement
The researchers designed and constructed self-administered
questionnaire based on the recent related literature review
and experts’ opinion. The researchers modified the study
instrument as per the experts’ recommendations. The
researchers carried out a pilot test on 18 respondents using
the final version of the questionnaire and made corrections
accordingly for the feasibility and content applicability of
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the questionnaire. The Arabic language is the primary lan-
guage in Palestine; thus, the researchers used the Arabic
version of the questionnaire in the study. The respondents
of the pilot study were excluded from the main study. The
researchers pre-tested the instrument’s items for the reliabil-
ity of internal consistency before the questionnaire was
released. The Arabic version of the questionnaire in this
study had acceptable reliability with Cronbach’s alpha coef-
ficient of 0.85, 0.92, 0.88, 0.91, and 0.85, respectively, for
knowledge regarding obesity, knowledge regarding nutri-
tional habits, practice regarding health and unhealthy diet,
and practice regarding regular exercise.

the Components of the Questionnaires
The questionnaires had three sections related to the study
objective. The first section included 34 items divided into
five parts. Part 1 included six personal characteristics such
as age, sex, marital status, place of residence, and monthly
income. Part 2 composed of four questions that assessed ado-
lescence university students’ knowledge regarding obesity
pre-/post-nitro counseling; meaning of obesity, complication,
method of weight reduction, and types of exercises that help
in weight reduction. Part 3 comprised of 10 questions that
Assessed adolescence knowledge pre/post about nutritional
habits and its consequences; meals, component of healthy
diet, most healthy way of cooking, the main food groups,
high carbohydrate, high fiber, high calories of food, type of
food contain calcium, complication of obesity, and advice
for control fat. Part 4 composed of one question that assessed
practices of adolescence student regarding the healthy and
unhealthy diet. According to healthy plate components
were half of plate with fruit and vegetables, a quarter with
whole-grains, a quarter with meat and fish, with a focus on
calcium-rich food. Part 5 contain 13 questions regarding ado-
lescence practices for regular exercises.

The second section is adolescent lifestyle profile which was
designed specifically to evaluate the healthy lifestyle behaviors
of adolescents (Hendricks et al., 2006; Pender et al., 2002) and
consisted of 20 items regarding their physical health, it
included nine items, self-esteem included five items, and
social distress included six items, always with the score 1,
sometimes score 2, and rarely score 3. Used (pre-post) nitro
counseling program: the instrument uses a 3-point scale
response format (sometimes, rarely, and always), with scores
ranging from 1 to 3. The Cronbach’ alpha coefficients for
the original subscales were 0.83 and 0.87, respectively.

The third section is an anthropometric measurement to
detect BMI by (CDC, 2015a, 2015b). Three variables were
measured by the researcher, weight, height, and BMI, the
height was recorded to the nearest 0.5 cm. The subject
stood upright barefooted or in thin socks and bareheaded
using a height scale measurement to take height. The
weight was recorded to the nearest 1 Kg using appropriate
international standards scales, and 0.5 kg standard weight

for assessing and adjusting the scales were used. Weight
was taken without shoes and with light clothing and BMI,
which is a measure of body fatness. It was calculated by
the equation: BMI = Weight in Kg / Height2 in meters. In
this study, growth charts for adolescents were used by plot-
ting BMI against percentile curves of the standard growth
charts and underweight: < 5th percentile of BMI; normal
weight: 5th to <85th percentile of BMI; overweight: 85th
to <95th percentile of BMI and obese:≥ 95th percentile for
age and sex compared to corresponding percentile.

Ethical Consideration
The ethical approval was obtained from Nablus University
for Vocational and Technical Education/Ibn Sina College
for Health professions (Researchers’ workplace) (Ref: Nrs.
September. 2021/33). The investigation conforms to the prin-
ciples outlined in the Declaration of Helsinki. The respon-
dents were made aware of the aims and purposes of the
study, and their full right to accept or freely refuse to partic-
ipate or withdraw at any time without any consequences. All
responses were anonymous, kept strictly confidential, and
used for research purposes only, and the results did not identify
the respondents personally. A written consent was obtained
from all participants before answering the questions.

Data Analysis
The Statistical Package for Social Sciences (SPSS) version
21 was utilized for the data analysis. The researchers used
percentage, mean value, standard deviation, Chi-square (X2),
T paired test, and proportion probability (p-value), when
p-value < 0.05 is statistically significant difference.

Results

Sample Description
Demographic characteristics showed that 90.6% of adoles-
cence student’s age was ranged between 20 and 25 years
old, 73.5%, were female, 91.5% of them were single and
59.8% resident at rural area, while 31.7% of them were
lives at urban area. Concerning monthly income 53% had
income < (2000–5000), as seen in (Table 1).

The results reveal that the total correct knowledge of
adolescents related to nutritional habits reported 43.6% pre-
nitro counseling while changed to 89.7% post-nitro counsel-
ing implementation with highly significance differences at
p-value <0.001.

Moving to the total regular exercise practices of adoles-
cents, the results show that 7.2%, 18.1%of adolescent students
had always and sometimes practices of regular exercises pre-
counseling while improved to 80.7% and 14.8% at post,
respectively, regarding total regular exercise. There was a
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highly significant difference between student’s practices
regarding exercises pre-, post-nitro counseling at p< 0.001.

Furthermore, 47.0% of adolescence were obese class1,
38.4% were obese class II, 10.3% were obese class III
and only 4.3% of them were overweight, as seen in
(Figure 1)

Moreover, the results illustrate that 71.9% & 16.1%
of adolescent students had always and sometimes—total
physical effect of obesity on their physical health pre-nitro
counseling while changed to 18% & 19.3% post-nitro coun-
seling. Regarding self-esteem, the study reports 77.9% &
14.8% of adolescent students had always and sometimes-
while changed to 78.9% of students had rarely post-nitro
counseling effect. Finally, social distress pre-/post-nitro
counseling manifests an always percentage of 58% changed
to a rarely percentage of 16.6%. Overall, there was a highly
significant difference between pre- and post-nitro counseling
program at p < 0.001.

From other side, the results show highly significant
improvement in student’s regarding obesity and their healthy
habits post-nitro counseling with highly statistically differ-
ences between pre- and post-counseling program implementa-
tion at p<0.001, as seen in (Table 2).

Finally, the results reported that there was a highly statisti-
cally significant difference between adolescent student obesity
and their lifestyle as regards physical, self-esteem and their
social distress at p<0.001, as seen in (Table 3).

Discussion
Obesity is now well recognized as a disease in its own, one
which is largely preventable through changes in lifestyle.
The prevalence of obesity defined as a BMI of ≥30 is increas-
ing worldwide and is regarded as one of the biggest chal-
lenges for public health. According to the WHO, there \were
about 2.3 billion overweight people aged 17 years and
above, and over 700 million obese people worldwide in
2016 (WHO, 2021).

According to socio-demographic characteristics of the
adolescent students, the current study revealed that most of

Figure 1. Distribution of adolescent students according to their Body Mass Index (N=117).

Table 1. Distribution of University Students According to Their

Socio Demographic Characteristics (N=117).

Items NO %

Age
20-25 years

>25years

106

11

90.6

9.4

Sex
Male

Female

31

86

26.5

73.5

Marital status
Single

Married

107

10

91.5

8.5

Place of residence
Urban

Rural

Camps

37

70

10

31.7

59.8

8.5

Monthly income
Sufficient

Sufficient & save.

not sufficient

3

29

85

2.5

24.8

72.7

Number of family member
<3-5 members

6-8 members

>8 members

18

63

36

15.5

53.8

30.7

Number of rooms of students' houses
1–3

> 3

35

82

30.0

70.0
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the students’ age was ranged from 20 to 25 years old, more
than two-thirds were female. This result in the same line
with the results of the study about demographic and health
survey, population at Palestinian by Al-Riyami and Afifi
(2003), who stated that the highest obesity prevalence
(42.1%) was in the age group 18–40; significantly higher
than the other age groups, being overweight and obesity
was increasing with age. The researcher believes that this dif-
ferences in results can be attributed to age group differences,
which supported by the CDC (2022a, 2022b), that clarify
obesity affects some groups more than others.

Regarding family income, this study revealed that more
than half of the participants’ income < (2000–5000), which
is consistent with the results of the study on overweight
and obesity among adolescence in Jordan by Khader et al.
(2009), who found that the less daily pocket money was asso-
ciated with overweight, while family monthly income associ-
ated with obesity. Moreover, these results are similar to

Krebs et al. (2007), who studied obesity and relation with
family income in USA; they reported that the prevalence of
obesity in the United States is lower among those of higher
socioeconomic status (SES). The researcher thinks that
obesity is not only a condition of high SES groups in devel-
oping countries; the risks of obesity tend to shift from lower
SES groups to poorer groups. This may be the reason behind
high economic index being more likely to be overweight and
obese (Population Reference Bureau [PRB], 2013).

Regarding BMI of adolescence, the current study revealed
that less than half of them were obesity class1, more than
one-third were obesity class II, one-tenth were obesity class
III, and only less than one-tenth of them were overweight.
This finding comes in the same stream with the results of
studies from Kuwait and Saudi Arabia indicating a range of
adolescent overweight/obesity (using NCHS/WHO refer-
ence) between 35 and 45%, While in Palestinian study
on 2131 survey, which was conducted among Palestinian

Table 3. Difference Between Lifestyle and Obesity of the Adolescent Students at Pre and Post-Test.

Lifestyle

Studied subjects

Chi test p-value

Pre-Counselling

(n=117)

Post-Counselling

(n=30)

N % N %

Physical health
Mild 78 66.7 3 10 40.054 .000*

Moderate 17 14.5 4 13.3

Active 22 18.8 23 76.7

Self esteem
High 92 78.6 8 26.7 34.894 .001*

Medium 18 15.4 10 33.3

Low 7 6.0 12 40

Social distress
Yes 88 75.2 9 30 21.748 .001*

No 29 24.8 21 70

* Significant at p< 0.05

Table 2. Difference Between Pre and Post Counselling of Obesity and Healthy Habits of the Adolescent Students.

Healthy habits

Studied subjects

Chi test p-value

Pre-Counselling

(n=117)

Post-Counselling

(n=30)

N % N %

Healthy food intake

Adequate 31 26.5 23 76.7 25.861 .0001*

Inadequate 86 73.5 7 23.3

Unhealthy food intake

Yes 98 83.8 8 26.7 38.700 .0001*

No 19 16.2 22 73.3

* Significant at p< 0.05
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adolescents aged 18–25 years in (2013/2014), it reported the
existence of overweight/obesity of (20.4%) among boys and
(23.0%) among girls (Al-Isa, 2004). This could be due to
the limited availability of exercising facilities for
Palestinian girls and women. Also, this result could be
explained by high-calorie food intake, a lack of awareness
of the health risks associated with obesity, and a more
sedentary lifestyle, both of which are thought to cause
weight gain. Our results were similar to what was found
by Griffiths et al. (2010), where the prevalence of over-
weight/obesity was (15.0%) among boys and (18.3%)
among girls in the USA adolescents using the same defini-
tion. However, such a comparison must be taken with
caution study among adolescents in Palestine due to self-
reported weights and heights.

In terms of adolescents’ knowledge about obesity, the
current study found that more than one-third of students
had total knowledge about obesity pre-intervention. The
majority of them improved their knowledge following the
nitro counseling intervention, with highly significant differ-
ences pre-/post-intervention, where this can be explained
by the fact that the sample was made up of university stu-
dents. This finding contradicts the findings of Swift et al.
(2009) study on obese students attending weight manage-
ment clinics in the United Kingdom, which found that obese
adolescents had little knowledge about the health risks of
obesity. Furthermore, this finding contradicted the findings
of a studyonweight loss practices and their effects on the nutri-
tional status of Saudi females attending weight loss clinics in
Riyadh, where the university college obesity reported that
9.9% of them had good knowledge, 56.1% had fair knowl-
edge, and 34% had poor knowledge at the pre-test period. At
the post-test, those with a high level of knowledge still made
up the smallest proportion (10.8%) (Albassam et al., 2007).
This may be explained by the fact that the majority of our
sample was university students.

In terms of adolescents’ knowledge about nutritional
habits and their effects on health during adolescence, the
current study found that less than half of students had
correct knowledge prior to counseling intervention, but this
changed to the majority of them post-intervention, with
highly statistically significant differences adolescent pre-/
post-counseling among weight loss methods. This finding
contradicts a study of obese youth in Taiwan (18–25) who
participated in a fitness program and reported that obese
youth consume high-fat and high-sugar food habits, which
may be due to fewer health education programs conducted
by healthcare providers to prevent childhood obesity
(Hu et al., 2007). The researcher believes that good nutri-
tional knowledge and behavior among adolescents is impor-
tant to avoid health problems that can continue into
adulthood. Culturally specific, school-based educational
interventions are required to instill sound nutritional knowl-
edge in adolescents and to motivate the diet and behavior
changes required to promote health across the lifespan

(World Health Organization - Regional Office for the Eastern
Mediterranean, [WHO-EMRO], 2017).

Concerning adolescents’ practices in terms of regular
exercises pre-post-nitro counseling, the results showed that
less than a quarter of university students had always and
sometimes practiced regular exercises prior to counseling,
while it increased to more than two-thirds post-counseling
in terms of total regular exercise. There was a highly signifi-
cant difference between practices of adolescence among stu-
dents in terms of exercises prior to and after the nitro
counseling program. This finding is consistent with the find-
ings of a study on obesity among people in the United States
by Ross et al. (2009), which found that there were signifi-
cantly greater improvements in the health transition for
participants in the physical activity group compared to partic-
ipants in the control group. The same result is supported by
Andenæs et al. (2012), who discovered that morbid youth
obesity in the Kingdom of Norway showed statistically sig-
nificant improvements in physical activity, self-care, and
activities over a 12-month period. From our perspective,
this result could be because most students have easy access
to indoor food stimuli and are uninterested in doing daily
exercise and physical activity to improve their lifestyle.
In 2022, CDC alarming that regular physical activity in
childhood and adolescence is important for promoting life-
long health and well-being and preventing risk factors for
various health conditions like heart disease, obesity, and
type 2 diabetes.

Regarding the effect of obesity on adolescents’ regular
exercise, the current study found that more than two-thirds
of university students’ physical health was affected by
obesity. As a result, the percentage was changed to more
than one-third of the students post-counseling. In addition
to that, over than half of students had always and some-
times total social effect, which post-nitro counseling inter-
vention changed to less than one-quarter. Our results
consisted with the finding of a study on obesity among
Portuguese students conducted by Vieira et al. (2012),
which discovered that all variables were different
between normal weight and overweight/obese students. In
terms of body image, higher obesity levels were associated
with lower psychosocial scores. This can be explained that
regular exercise promotes physical and social health.
People who have overweight and obesity, compared to
those with healthy weight, are at increased risk for many
serious diseases and health conditions (CDC, 2022a,
2022b).

This study revealed highly statistically significant differ-
ences in adolescent student obesity (BMI) and lifestyle in
terms of physical, self-esteem, and social distress. This is sup-
ported by a study that found overweight and obese adolescents
have low self-esteem (Alvani et al., 2016; Radziwillowicz &
Macias, 2014). A study conducted by Shi et al. (2005) also
revealed significant reductions in global self-esteem and
QOL in obese youth. Similarly,Colpan et al. (2018) conducted
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a study in a large adolescent group and on adolescents. Obese
and overweight people were found to have lower self-esteem
and more conflict with their peers. We thought that obesity
is generally caused by eating too much and moving too
little, which emphasize the importance of developing and
implementing effective health promotion strategies for
school-aged children in order to prevent an overweight and
obesity epidemic that could last into adulthood. Schools can
also promote health outside of the classroom by providing
opportunities for students to eat healthy and stay active
(Harvard.edu, n.d.).

Limitations and Strengths
These results of the present study are not conclusive and have
some limitations. First, the study recruited two universities
from one part (northern) of the Palestine. Second, a conve-
nience sampling technique was used for data collection,
leading to primarily nursing college respondents. All these
limitations could affect the generalizability of the study
results to the entire population of Palestine. The fact that this
study concentrated on nursing students is a notable strength.
This would help to clarify the health status of those who are
obese or overweight. In addition, engaging these students
would benefit the society through tangible involvements that
are capable of solving community-related issues such as
raising awareness of dominating health matters.

Implications for Practice
The study has important implication for nursing education
and practice, and health policy. This study highlighted the
level of awareness among students who are understudied.
Thus, the study revealed important information about those
population towards their health. Nurses play a significant
role in providing holistic care to individuals, families, and
the community. Specifically, community/public health
nurses’ role include educating public about their needs to
monitor and improve their health. Therefore, knowing and
understanding nursing students’ levels of awareness
towards obesity or overweight would improve nurses’ pre-
paredness and readiness to provide proper services, materials,
and education to them.

Conclusion
Obesity is affecting individuals of all ages, and it has been
found to be prevalent among Palestinian students. Moreover,
obesity has increased dramatically and rapidly in a short
period of time due to rapid urbanization and transition from
traditional toWestern lifestyles. Gender, age, and place of res-
idence were found to be associated with Palestinian adoles-
cents’ BMI in our study. Therefore, our findings suggest a
serious focus on obesity in Palestinian adolescence. As a
result, obesity prevention should be a national public health

priority to reduce and prevent it at an early stage. We recom-
mend routine screening for obesity and diets as part of the
ongoing healthcare. In addition, providing health education
programs for promoting physical activity among students
and constantly monitoring obese adolescents to encourage
them to develop healthy lifestyle practices.
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Çolpan, M., Eray, Ş., Eren, E., & Vural, A. P. (2018). Perceived
expressed emotion, emotional and behavioral problems and self-
esteem in obese adolescents: A case-control study. Journal of
Clinical Research in Pediatric Endocrinology, 10(4), 357–363.
https://doi.org/10.4274/jcrpe.0101

Cox, T. L., Ard, J. D., Beasley, T. M., Fernandez, J. R., Howard,
V. J., & Affuso, O. (2011). Body image as a mediator of the rela-
tionship between body mass index and weight-related quality of
life in black women. Journal of Women’s Health (2002), 20(10),
1573–1578. https://doi.org/10.1089/jwh.2010.2637

Danaei, G., Ding, E. L., Mozaffarian, D., Taylor, B., Rehm, J.,
Murray, C. J., & Ezzati, M. (2009). The preventable causes of
death in the United States: Comparative risk assessment of
dietary, lifestyle, and metabolic risk factors. PLoS Medicine,
6(4), e1000058. https://doi.org/10.1371/journal.pmed.1000058

El-Kassas, G., & Ziade, F. (2017). Exploration of the risk factors of
generalized and central obesity among adolescents in North

Lebanon. Journal of Environmental and Public Health, 2017,
2879075. https://doi.org/10.1155/2017/2879075

Garrido-Miguel, M., Cavero-Redondo, I., Álvarez-Bueno, C.,
Rodríguez-Artalejo, F., Moreno, L. A., Ruiz, J. R., Ahrens,
W., & Martínez-Vizcaíno, V. (2019). Prevalence and trends of
overweight and obesity in European children from 1999 to
2016: A systematic review and meta-analysis. JAMA pediatrics,
173(10), e192430. https://doi.org/10.1001/jamapediatrics.2019.
2430

Griffiths, L. J., Parsons, T. J., & Hill, A. J. (2010). Self-esteem and
quality of life in obese children and adolescents: A systematic
review. International Journal of Pediatric Obesity: IJPO:
An Official Journal of the International Association for the
Study of Obesity, 5(4), 282–304. https://doi.org/10.3109/17477
160903473697

Ha, E. J., & Caine-Bish, N. (2009). Effect of nutrition intervention
using a general nutrition course for promoting fruit and vegetable
consumption among college students. Journal of Nutrition
Education and Behavior, 41(2), 103–109. https://doi.org/10.
1016/j.jneb.2008.07.001

Hales, C. M., Carroll, M. D., Fryar, C. D., & Ogden, C. L. (2017).
Prevalence of obesity among adults and youth: United States,
2015-2016. NCHS data Brief, (288), 1–8.

Harter, S., & Whitesell, N. R. (2003). Beyond the debate: Why
some adolescents report stable self-worth over time and situa-
tion, whereas others report changes in self-worth. Journal of
Personality, 71(6), 1027–1058. https://doi.org/10.1111/1467-
6494.7106006

Harvard.edu. (n.d.). Obesity prevention source. Retrieved from:
https://www.hsph.harvard.edu/obesity-prevention-source/obesity-
prevention/schools/school-obesity-prevention-recommendations-
read-and-print/

Hendricks, C., Murdaugh, C., & Pender, N. (2006). The adolescent
lifestyle profile: Development and psychometric characteristics.
Journal of National Black Nurses’ Association: JNBNA, 17(2),
1–5.

Holm-Denoma, J. M., Joiner, T. E., Vohs, K. D., & Heatherton, T.
F. (2008). The “freshman fifteen” (the “freshman five” actually):
Predictors and possible explanations. Health Psychology:
Official Journal of the Division of Health Psychology,
American Psychological Association, 27(1S), S3–S9. https://
doi.org/10.1037/0278-6133.27.1.S3

Hu, S. P., Chiang, T. Y., Yeh, S. L., & Chien, Y. W. (2007).
Comparisons of attitudes and practices between obese and
normal weight women in Taiwan. Asia Pacific Journal of
Clinical Nutrition, 16(3), 567–571.

Khader, Y., Irshaidat, O., Khasawneh, M., Amarin, Z., Alomari, M.,
& Batieha, A. (2009). Overweight and obesity among school
children in Jordan: Prevalence and associated factors. Maternal
and Child Health Journal, 13(3), 424–431. https://doi.org/10.
1007/s10995-008-0362-0

Krebs, N. F., Himes, J. H., Jacobson, D., Nicklas, T. A., Guilday, P.,
& Styne, D. (2007). Assessment of child and adolescent over-
weight and obesity. Pediatrics, 120(Suppl 4), S193–S228.
https://doi.org/10.1542/peds.2007-2329D

Kris, G. (2015). 20 foods that are bad for your health (Avoid them!),
healthline. Healthy nutrition, evidence based. Available at:
http://www.healthline.com/nutrition/20-foods-to-avoid-like-the-
plague#section20

Shouli et al. 9

https://doi.org/10.3390/ijerph17010016
https://doi.org/10.3390/ijerph17010016
https://doi.org/10.1186/1477-7525-10-95
https://doi.org/10.1186/1477-7525-10-95
https://doi.org/10.1177/2377960820987424
https://doi.org/10.1177/2377960820987424
https://doi.org/10.1177/2377960820987424
https://doi.org/10.1080/03004430.2015.1061519
https://doi.org/10.1080/03004430.2015.1061519
https://doi.org/10.1080/03004430.2015.1061519
https://doi.org/10.1056/NEJMoa1000367
https://doi.org/10.1056/NEJMoa1000367
https://doi.org/10.1056/NEJMoa1000367
https://doi.org/10.1016/j.jhealeco.2011.10.003
https://doi.org/10.1016/j.jhealeco.2011.10.003
https://doi.org/10.1016/j.jhealeco.2011.10.003
http://www.cdc.gov/physicalactivity/everyone/guidelines/adults.html
http://www.cdc.gov/physicalactivity/everyone/guidelines/adults.html
http://www.cdc.gov/physicalactivity/everyone/guidelines/adults.html
https://www.cdc.gov/nchs/data/databriefs/db288.pdf
https://www.cdc.gov/nchs/data/databriefs/db288.pdf
https://www.cdc.gov/healthyweight/effects/index.html
https://www.cdc.gov/healthyweight/effects/index.html
https://www.cdc.gov/healthyweight/effects/index.html
https://www.cdc.gov/obesity/data/adult.html
https://www.cdc.gov/obesity/data/adult.html
https://www.cdc.gov/obesity/data/adult.html
https://doi.org/10.4274/jcrpe.0101
https://doi.org/10.4274/jcrpe.0101
https://doi.org/10.1089/jwh.2010.2637
https://doi.org/10.1089/jwh.2010.2637
https://doi.org/10.1371/journal.pmed.1000058
https://doi.org/10.1371/journal.pmed.1000058
https://doi.org/10.1155/2017/2879075
https://doi.org/10.1155/2017/2879075
https://doi.org/10.1001/jamapediatrics.2019.2430
https://doi.org/10.1001/jamapediatrics.2019.2430
https://doi.org/10.1001/jamapediatrics.2019.2430
https://doi.org/10.3109/17477160903473697
https://doi.org/10.3109/17477160903473697
https://doi.org/10.3109/17477160903473697
https://doi.org/10.1016/j.jneb.2008.07.001
https://doi.org/10.1016/j.jneb.2008.07.001
https://doi.org/10.1016/j.jneb.2008.07.001
https://doi.org/10.1111/1467-6494.7106006
https://doi.org/10.1111/1467-6494.7106006
https://doi.org/10.1111/1467-6494.7106006
https://www.hsph.harvard.edu/obesity-prevention-source/obesity-prevention/schools/school-obesity-prevention-recommendations-read-and-print/
https://www.hsph.harvard.edu/obesity-prevention-source/obesity-prevention/schools/school-obesity-prevention-recommendations-read-and-print/
https://www.hsph.harvard.edu/obesity-prevention-source/obesity-prevention/schools/school-obesity-prevention-recommendations-read-and-print/
https://www.hsph.harvard.edu/obesity-prevention-source/obesity-prevention/schools/school-obesity-prevention-recommendations-read-and-print/
https://doi.org/10.1037/0278-6133.27.1.S3
https://doi.org/10.1037/0278-6133.27.1.S3
https://doi.org/10.1037/0278-6133.27.1.S3
https://doi.org/10.1007/s10995-008-0362-0
https://doi.org/10.1007/s10995-008-0362-0
https://doi.org/10.1007/s10995-008-0362-0
https://doi.org/10.1542/peds.2007-2329D
https://doi.org/10.1542/peds.2007-2329D
http://www.healthline.com/nutrition/20-foods-to-avoid-like-the-plague#section20
http://www.healthline.com/nutrition/20-foods-to-avoid-like-the-plague#section20
http://www.healthline.com/nutrition/20-foods-to-avoid-like-the-plague#section20


Lowen, A. (2012). The health of Iowa: Impact of overweight and
obesity. Nutrition and Physical Activity Summary Burden
Report Iowa Department of Public Health, Retrieved from
https://www.cdc.gov/obesity/stateprograms/fundedstates/pdf/
iowa-state-profile.pdf

Malina, R. M., Bouchard, C., & Bar-Or, O. (2004). Growth, matu-
ration and physical activity (2nd ed.). Human Kinetics.

Ministry of Health. (2020). Annual health report. Retrieved from
https://site.moh.ps/Content/Books/mv2fIO4XVF1TbERz9cwyta
KoWKAsRfslLobNuOmj7OPSAJOw2FvOCI_DQYaIXdf2i8g
CmPHbCsav29dIHqW26gZu9qJDiW2QsifZt6FrdS4H2.pdf

Murray, M., Dordevic, A. L., & Bonham, M. P. (2017). Systematic
review and meta-analysis: The impact of multicomponent weight
management interventions on self-esteem in overweight and
obese adolescents. Journal of Pediatric Psychology, 42(4),
379–394. https://doi.org/10.1093/jpepsy/jsw101

Ng, M., Fleming, T., Robinson, M., Thomson, B., Graetz, N.,
Margono, C., Mullany, E. C., Biryukov, S., Abbafati, C.,
Abera, S. F., Abraham, J. P., Abu-Rmeileh, N. M., Achoki, T.,
AlBuhairan, F. S., Alemu, Z. A., Alfonso, R., Ali, M. K., Ali,
R., Guzman, N. A., & Ammar, W., … E. Gakidou (2014).
Global, regional, and national prevalence of overweight and
obesity in children and adults during 1980-2013: A systematic
analysis for the global burden of disease study 2013. Lancet
(London, England), 384(9945), 766–781. https://doi.org/10.
1016/S0140-6736(14)60460-8

Pbert, L., Druker, S., Barton, B., Schneider, K. L., Olendzki, B.,
Gapinski, M. A., Kurtz, S., & Osganian, S. (2016). A school-
based program for overweight and obese adolescents: A random-
ized controlled trial. The Journal of School Health, 86(10),
699–708. https://doi.org/10.1111/josh.12428

Pender, N. J., Murdaugh, C. L., & Parsons, M. A. (2002).
Health promotion in nursing practice (4th ed., p. 13Y209).
Prentice-Hall.

Population Reference Bureau. (2013). How obesity relates to socio-
economic status. How Obesity Relates to Socioeconomic Status |
PRB. Retrieved from: https://www.prb.org/resources/how-obesity-
relates-to-socioeconomic-status/

Quek, Y. H., Tam, W. W. S., Zhang, M. W. B., & Ho, R. C. M.
(2017). Exploring the association between childhood and adoles-
cent obesity and depression: A meta-analysis. Obesity Reviews:
An Official Journal of the International Association for the Study
of Obesity, 18(7), 742–754. https://doi.org/10.1111/obr.12535

Racette, S. B., Deusinger, S. S., Strube, M. J., Highstein, G. R., &
Deusinger, R. H. (2008). Changes in weight and health behav-
iors from freshman through senior year of college. Journal of
Nutrition Education and Behavior, 40(1), 39–42. https://doi.
org/10.1016/j.jneb.2007.01.001

Radziwiłłowicz, W., & Macias, M. (2014); Self-esteem and
achievement motivation level in overweight and obese adoles-
cents. Health Psychological Report, 2, 132–143. Available
from: http://www.termedia.pl/doi/10.5114/hpr.2014.43920

Ross, K. M., Milsom, V. A., Rickel, K. A., Debraganza, N.,
Gibbons, L. M., Murawski, M. E., & Perri, M. G. (2009). The
contributions of weight loss and increased physical fitness to
improvements in health-related quality of life. Eating Behaviors,
10(2), 84–88. https://doi.org/10.1016/j.eatbeh.2008.12.002

Shi, Z., Lien, N., Kumar, B. N., Dalen, I., & Holmboe-Ottesen, G.
(2005). The sociodemographic correlates of nutritional status of
school adolescents in Jiangsu Province, China. The Journal of
Adolescent Health: Official Publication of the Society for
Adolescent Medicine, 37(4), 313–322. https://doi.org/10.1016/j.
jadohealth.2004.10.013

Swift, J. A., Glazebrook, C., Anness, A., & Goddard, R. (2009).
Obesity-related knowledge and beliefs in obese adults attending
a specialist weight-management service: Implications for weight
loss over 1 year. Patient Education and Counseling, 74(1),
70–76. https://doi.org/10.1016/j.pec.2008.07.045

Triches, R. M., & Giugliani, E. R. (2005). Obesidade, práticas ali-
mentares e conhecimentos de nutrição em escolares [obesity,
eating habits and nutritional knowledge among school children].
Revista de Saude Publica, 39(4), 541–547. https://doi.org/10.
1590/s0034-89102005000400004

United Nations Population Fund. (2021). Young people fact sheets.
Retrieved From: https://palestine.unfpa.org/en/node/22580

Vieira, P. N., Palmeira, A. L., Mata, J., Kolotkin, R. L., Silva, M. N.,
Sardinha, L. B., & Teixeira, P. J. (2012). Usefulness of standard
BMI cut-offs for quality of life and psychological well-being in
women. Obesity Facts, 5(6), 795–805. https://doi.org/10.1159/
000345778

Williams, Y. V., Cowan, P. A., & Graff, J. C. (2020). Depressive
symptoms, body mass Index, and physical activity self-efficacy
in African American children. Journal of Child and Family
Studies, 29(9), 2580–2589. https://doi.org/10.1007/s10826-020-

World Health Organization. (2017). WHO European Childhood
Obesity. Available from: https://apps.who.int/iris/bitstream/
handle/10665/341189/WHO-EURO-2021-2495-42251-58349-
eng.pdf

World Health Organization. (2021). Obesity and overweight.
Retrieved from: https://www.who.int/en/news-room/fact-sheets/
detail/obesity-and-overweight

World Health Organization - Regional Office for the Eastern
Mediterranean. (2017). Retrieved from: http://www.emro.
who.int/emhj-volume-23-2017/volume-23-issue-8/nutritional-
knowledge-and-habits-of-adolescents-aged-9-to-13-years-in-
sharjah-united-arab-emirates-a-cross-sectional-study.html

10 SAGE Open Nursing

https://www.cdc.gov/obesity/stateprograms/fundedstates/pdf/iowa-state-profile.pdf
https://www.cdc.gov/obesity/stateprograms/fundedstates/pdf/iowa-state-profile.pdf
https://www.cdc.gov/obesity/stateprograms/fundedstates/pdf/iowa-state-profile.pdf
https://site.moh.ps/Content/Books/mv2fIO4XVF1TbERz9cwytaKoWKAsRfslLobNuOmj7OPSAJOw2FvOCI_DQYaIXdf2i8gCmPHbCsav29dIHqW26gZu9qJDiW2QsifZt6FrdS4H2.pdf
https://site.moh.ps/Content/Books/mv2fIO4XVF1TbERz9cwytaKoWKAsRfslLobNuOmj7OPSAJOw2FvOCI_DQYaIXdf2i8gCmPHbCsav29dIHqW26gZu9qJDiW2QsifZt6FrdS4H2.pdf
https://site.moh.ps/Content/Books/mv2fIO4XVF1TbERz9cwytaKoWKAsRfslLobNuOmj7OPSAJOw2FvOCI_DQYaIXdf2i8gCmPHbCsav29dIHqW26gZu9qJDiW2QsifZt6FrdS4H2.pdf
https://site.moh.ps/Content/Books/mv2fIO4XVF1TbERz9cwytaKoWKAsRfslLobNuOmj7OPSAJOw2FvOCI_DQYaIXdf2i8gCmPHbCsav29dIHqW26gZu9qJDiW2QsifZt6FrdS4H2.pdf
https://doi.org/10.1093/jpepsy/jsw101
https://doi.org/10.1093/jpepsy/jsw101
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1111/josh.12428
https://doi.org/10.1111/josh.12428
https://www.prb.org/resources/how-obesity-relates-to-socioeconomic-status/
https://www.prb.org/resources/how-obesity-relates-to-socioeconomic-status/
https://www.prb.org/resources/how-obesity-relates-to-socioeconomic-status/
https://doi.org/10.1111/obr.12535
https://doi.org/10.1111/obr.12535
https://doi.org/10.1016/j.jneb.2007.01.001
https://doi.org/10.1016/j.jneb.2007.01.001
https://doi.org/10.1016/j.jneb.2007.01.001
http://www.termedia.pl/doi/10.5114/hpr.2014.43920
http://www.termedia.pl/doi/10.5114/hpr.2014.43920
https://doi.org/10.1016/j.eatbeh.2008.12.002
https://doi.org/10.1016/j.eatbeh.2008.12.002
https://doi.org/10.1016/j.jadohealth.2004.10.013
https://doi.org/10.1016/j.jadohealth.2004.10.013
https://doi.org/10.1016/j.jadohealth.2004.10.013
https://doi.org/10.1016/j.pec.2008.07.045
https://doi.org/10.1016/j.pec.2008.07.045
https://doi.org/10.1590/s0034-89102005000400004
https://doi.org/10.1590/s0034-89102005000400004
https://doi.org/10.1590/s0034-89102005000400004
https://palestine.unfpa.org/en/node/22580
https://palestine.unfpa.org/en/node/22580
https://doi.org/10.1159/000345778
https://doi.org/10.1159/000345778
https://doi.org/10.1159/000345778
https://doi.org/10.1007/s10826-020-
https://doi.org/10.1007/s10826-020-
https://apps.who.int/iris/bitstream/handle/10665/341189/WHO-EURO-2021-2495-42251-58349-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/341189/WHO-EURO-2021-2495-42251-58349-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/341189/WHO-EURO-2021-2495-42251-58349-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/341189/WHO-EURO-2021-2495-42251-58349-eng.pdf
https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
http://www.emro.who.int/emhj-volume-23-2017/volume-23-issue-8/nutritional-knowledge-and-habits-of-adolescents-aged-9-to-13-years-in-sharjah-united-arab-emirates-a-cross-sectional-study.html
http://www.emro.who.int/emhj-volume-23-2017/volume-23-issue-8/nutritional-knowledge-and-habits-of-adolescents-aged-9-to-13-years-in-sharjah-united-arab-emirates-a-cross-sectional-study.html
http://www.emro.who.int/emhj-volume-23-2017/volume-23-issue-8/nutritional-knowledge-and-habits-of-adolescents-aged-9-to-13-years-in-sharjah-united-arab-emirates-a-cross-sectional-study.html
http://www.emro.who.int/emhj-volume-23-2017/volume-23-issue-8/nutritional-knowledge-and-habits-of-adolescents-aged-9-to-13-years-in-sharjah-united-arab-emirates-a-cross-sectional-study.html
http://www.emro.who.int/emhj-volume-23-2017/volume-23-issue-8/nutritional-knowledge-and-habits-of-adolescents-aged-9-to-13-years-in-sharjah-united-arab-emirates-a-cross-sectional-study.html

	 Introduction
	 Review of Literature
	 Method
	 Study Design
	 Sample and Setting
	 Data Collection
	 Measurement
	 the Components of the Questionnaires
	 Ethical Consideration
	 Data Analysis

	 Results
	 Sample Description

	 Discussion
	 Limitations and Strengths
	 Implications for Practice

	 Conclusion
	 Acknowledgement
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


