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Abstract
The aim of the study was to determine the effect of health-promoting lifestyle education on the physio-psychosocial and 
metabolic parameters of obese adolescents. This quasi-experimental study was conducted at a city center in Turkey through 
a pretest and a post-test (n = 73). Following the collection of the first assessment data from the study and control groups, an 
8-week education program was applied to students in the study group. The study found that the BMI values and obesity-
related risk factors of study group decreased, the means of the self-esteem scale and total ALS and sub-scale scores increased, 
and the pretest and post-test inter-group difference was significant (p < 0.05). The study found a decrease in cholesterol, LDL, 
Hb1Ac and Triglyceride levels in the study group and an increase in HDL levels. The study concluded that health-promoting 
lifestyle education for obese adolescents contributed to improving their physio-psychosocial and metabolic parameters.
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Introduction

Obesity is a chronic health problem that draws attention day 
by day with its increasing prevalence and incidence rates, 
threats children and adolescents along with adults, is costly 
for both individual and national economies and a contempo-
rary problem as with the disease risks (Limbers et al. 2008; 
Tascılar et al. 2010; Yigit 2011; Waters et al. 2011; Hales 
et al. 2017).

The obesity rate in America between 2015 and 2016 
was 18.5% in children and adolescents, 20.6% in the 12–19 
age group, and 18.4% in the 6–11 age group (Hales et al. 
2017). Occurrence frequency of obesity in Turkey is rap-
idly increasing. For example, the prevalence of obesity in 
children and adolescents between the years of 1990–1995 
and 2011–2015 increased by 11.6 times, from 0.6 to 7.3% 
(Alper et al. 2018). Although obesity can occur at any age, 
it occurs more frequently in the first year of life, between the 
ages of five and six, and during puberty when physiologi-
cally fat storing is rapid. Obesity, which begins at an early 
age, becomes permanent during puberty and continues into 
adulthood (Hales et al. 2017; Alper et al. 2018).

The causes of obesity in children have multiple factors: 
biological (age, gender, etc.), environmental (education 
level, marital status, nutritional habits, psychological prob-
lems) and lifestyle (lack of physical activity, spending long 
times on computer and television, consumption of alcohol 
and smoking cigarette). These factors disturb the balance 
between energy intake and energy expenditure and can cause 
obesity (AACAP 2011).

Obesity negatively effects body systems and psychoso-
cial status and causes various health problems, increases 
non-contagious disease rate, decreases an individual’s life 
span and negatively affects quality of life (James et al. 2007; 
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Nogay and Köksal 2013; Khodaverdi et al. 2011; Degir-
menci et al. 2015; Hales et al. 2017).

Taking the necessary measures to prevent obesity in 
childhood is crucial as obesity is related to short- and long-
term diseases, affects the quality of life of individuals and 
shortens an individual’s life span, all issues that are faced 
during adulthood (Demattia and Denney 2008; Yigit 2011; 
Piryani et al. 2016; Plummer 2007). Obesity is multifac-
torial and as such, lifestyle behaviors must be improved 
and maintained in order to manage the disease. Successful 
and cost-effective nonpharmacological methods are sug-
gested for obesity treatment, but medical treatment should 
be sought if these methods fail (Yigit 2011; Erdim et al. 
2014; Piryani et al. 2016). Medical staff who provide pri-
mary health services are rather effective with preventable 
health problems as they promote awareness about behavio-
ral changes and encourage individuals to be responsible for 
their own health conditions. Nurses, who frequently have 
close and long-term relations with patients, play a key role 
in the maintenance and improvement of health, influencing 
their patients’ healthy lifestyle behavior. Positive habits and 
lifestyles, which will prevent obesity, are significant factors 
for the maintenance of one’s own health and at the same time 
for the development of a sense of responsibility for one’s 
own health (Alıcı and Pınar 2008; Yigit 2011; Demattia and 
Denney 2008; Limbers et al. 2008).

Studies that investigate the effect of nonpharmacologi-
cal treatment methods on the metabolic and psychological 
parameters of obese adolescents in Turkey are insufficient. 
As studies in this subject are significant to determine the 
causes and risk factors of obesity, which is a global prob-
lem, evidence that shows the power of independent functions 
of nursing on the control of risk factors related to obesity, 
which has a process that can be prevented especially with 
behavioral changes, should be compiled. As such, this study 
intends to determine the effect of health-promoting lifestyle 
education on physio-psychosocial and metabolic parameters 
and self-esteem of obese adolescents.

Methods

Study Design and Sampling

This quasi-experimental study was conducted between May 
2017 and May 2018 at a city center in the Eastern Black Sea 
Region of Turkey and included a pretest and post-test. Two 
middle school’s students were randomly chosen to comprise 
the study’s population. In order not to affect the groups, the 
students from school A were assigned as control and the 
ones from school B were experimental group via drawing 
lot. A sample size of 72 students was obtained using the 
probability sampling method; however, the study sample 

included 80 obese adolescent students considering the pos-
sible losses. The drawing lot method was used for a homo-
geneous selection of study and control groups of schools 
and the triple-blind method was used for the selection and 
assessment of the groups’ results. This makes the partici-
pants be aware of which researchers give lectures, enter data 
and analysis.

The study included students, who do not have a mental 
or physical disability on a level that could affect exercis-
ing, do not have medication or in doctor control, and do not 
have any chronic diseases other than obesity, with BMI ≥ 95 
percentile by BMI percentile curves, which were prepared 
in terms of age and gender.

Variables of the Study

The health-promoting lifestyle education for obese adoles-
cents was an independent variable, while obesity-related risk 
factors for adolescents, health-promoting lifestyle character-
istics, self-esteem, blood pressure and metabolic parameters 
were dependent variables in this study.

Data Collection Tools

This study used the Student Information Form, Obesity-
Related Risk Factors Form, Adolescent Lifestyle Scale 
(ALS), Rosenberg Self-esteem Scale, Anthropometric 
Measurements/Blood Pressure and Metabolic Parameters 
Monitoring Form as data collection tools.

Student Information Form

The form, which was organized by the researcher in accord-
ance with the related literature, includes questions about age 
and gender of students, income level and employment status 
of family, family type, number of children and occurrence 
of obesity in family.

Obesity‑Related Risk Factors Form

This form was prepared based on the form that was devel-
oped by Yavuz and Hacıalioglu and comprises 13 questions 
regarding obesity-related risk factors, including nutritional 
habits, sedentary life and physical activity status (Yavuz and 
Hacıalioglu 2018).

Adolescent Lifestyle Scale (ALS)

The Turkish validity and reliability of the scale began to be 
developed by Pender and was completed by Ardıc in 2008 
(Ardıc 2008). The scale is in the form of quartet (4) Likert-
type for each item. Minimum 44 points and maximum 176 
points can be obtained from the ALS. The Cronbach’s alpha 
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was 0.90 for this study, and Cronbach’s alpha values of sub-
dimensions of the scale were found between 0.57 and 0.72

Rosenberg Self‑esteem Scale

Turkish validity and reliability of the scale, which was devel-
oped by Rosenberg, was completed by Cuhadaroğlu (1986). 
The top 10 items of scale were used to assess self-esteem 
in accordance with the objective of the study. Total scores 
range between 0 and 30, and the obtained score ranging 
between 15 and 25 indicates sufficient self-esteem, while a 
score of 15 and lower indicates low self-esteem. Cronbach’ 
alpha is 0.80 for this study.

Anthropometric Measurements/Blood Pressure 
and Metabolic Parameters Monitoring Form

The first, second and third part of the monitoring form 
includes anthropometric measurements (weight, height, 
body mass index, waist circumference), blood pressure 
(systolic and diastolic pressure), and metabolic pressure, 
respectively.

Blood Pressure

Blood pressure assessment was made in accordance with the 
percentile chart that was published by the American Acad-
emy of Pediatrics. The sphygmomanometer was calibrated 
in compliance with children’s ages and used. Blood pres-
sure was measured after 5 min of relaxation in an erect sit-
ting position with cuff in proper size for children, two times 
with the right arm in a still and relaxed position, with 5-min 
breaks in between testing.

Body Mass Index (BMI)

The researcher used a digital weighing scale that measures 
weights between 0 and 150 kg, and a measuring tape (0.5 cm 
division on tape, rigid and can be immobilized on wall) that 
measures height between 0 and 150 cm, as measurement 
tools. Individuals took off their shoes for the height measure-
ment and took off thick clothes off for the weight measure-
ment. Individuals with BMI ≥ 95 percentile was classified 
as obese by BMI percentile curves, which were prepared 
according to the children’s age and gender.

Waist Circumference

The participants’ waist circumference was measured in 
the standing position, when the abdominal is in a normal, 
relaxed position, arms are lateral, and feet are horizontal 
with a 20–30 cm gap in between and after a slight expiration, 
with 150 cm tape. The measurement was made face-to-face 

with the participant, on the center line between the bottom 
rib and the crystal (Iliac) bone with rigid tape.

Metabolic Parameters

Metabolic parameters consist of glycolysis hemoglobin 
(HbA1c), cholesterol, low-density lipoproteins (LDL) and 
high-density lipoproteins (HDL cholesterol), and thyroid-
stimulating hormone (TSH) findings. Metabolic parameter 
measurements were obtained by directing individuals and 
their parents to health facilities.

Data Collection

The data were collected by researchers through face-to-face 
interviews. The “Student Information Form”, “Adolescent 
Lifestyle Scale”, and “Obesity Related Risk Factors Form” 
were applied to students of selected schools. The selected 
students’ BMI was determined by taking anthropometric 
measurements. Students filled in the forms, which took 
approximately 15 min; taking measurements took approxi-
mately 10 min. Data were obtained from the obese adoles-
cents with BMI ≥ 95 percentile, using the ‘‘Blood Pressure, 
Anthropometric Measurements’’ and ‘‘Metabolic Param-
eters Form’’ (Pretest). Blood pressure and anthropometric 
measurements were taken in accordance with standards by 
the researcher, and values were registered in forms. Related 
forms were sent to parents and they were asked to take their 
children to a health institution for metabolic parameters. Par-
ticipants then delivered the resulting documents regarding 
metabolic parameters to the researcher.

After collecting the first assessment data from the study 
and control groups, an 8-week education program was 
applied once a week to students in the study group.

Education Program

The education program is focused on the improvement of 
healthy lifestyles to prevent obesity-related health problems, 
decrease of sedentary behaviors and increase of physical 
activity, healthy nutrition, interpersonal relations, benefits 
of healthy lifestyle on stress management and self-esteem. 
The 30 to 40-min lessons were given by the researcher in 
lecture rooms within in the scope of schools once per week 
for 8 weeks. No application was done to control group dur-
ing this period. The data collection tools, except the infor-
mation form, were applied to the study and control groups 
after 4 months, following the end of the study (Last Test, 
in the sixth month). The study was completed with data of 
study group n = 36 and control group n = 37 participants, 
as n:3 did not wish to participate in the study, n:2 did not 
wish to make metabolic measurements and n:2 did not 
deliver their results. After, the collection of final data, the 
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health-promoting lifestyle education, which was only given 
to study group during the study, was also given to students 
in the control group.

Statistical Analyses

Collected data were organized and assessed with the statis-
tical package program, and descriptive tables and statisti-
cal analyses were created. Descriptive statistics including 
percentage for qualitative variables and mean and standard 
deviation for quantitative variables were used. McNemar test 
statistics for 2 × 2 dimensional tables on dependent (intra-
group) comparisons and McNemar-Bowker test statistics for 
tables greater than 2 dimensional were used in the exami-
nation of the relation between qualitative variables. The 
study used Chi square test statistics to detect the differences 
between the study and control groups. During the analysis 
of the relationship between the quantitative variables, the 
intra-group comparison of the dependent variables was per-
formed using the two dependent sampling t test when nor-
mality was achieved and the Wilcoxon test when normality 
was not achieved. To determine the inter-group differences, 
the two independent sampling t test was used when normal-
ity was achieved and the Mann–Whitney U test was used 
when normality was not achieved. Means (M) and standard 
deviation (SD) were given together (M ± SD); p < 0.05 was 
accepted as statistically significant.

Ethical Issues

Ethics Committee consent (KAEK 2017/01) and institution 
authorization were received to perform the study. The study 
objective and method were explained and a written study 
plan was given to students. Students and their parents com-
pleted written permission forms.

Results

This section presents findings of the statistical analyses done 
in accordance with the data collected from the pretest and 
post-test with the study and control groups.

The mean age of the obese students in the study was 
12.26 ± 0.76 (11–13); 57.5% of them were female and 42.5% 
of them were male. 43.8% of participants’ mothers had a 
high school education, while 41.1% of participants’ fathers 
had a high school education. 79.5% of participants were in a 
nuclear family, 63.0% had a middle-income level, and 46.5% 
had an obese individual in their family.

Statistics regarding descriptive characteristics of the 
obese adolescents of the study and control groups is shown 
in Table 1. The study found no significant difference between 

obese students in the study and control groups in terms of 
sociodemographic characteristics (p > 0.05).

Intra-group comparisons of obese students in the study 
and control groups detected that BMI values, which were 
29.70 ± 1.36 for the pretest, of students in the study group 
decreased after the health promoting education program 
completed (26.79 ± 1.56), and the difference between them 
was statistically significant (p < 0.05). The study found 
no statistically significant difference between the pretest 
and post-test BMI values of the control group (p > 0.05). 
The study found that weights and waist circumferences of 
students who did not take health improvement education 
increased. Although there was no difference between the 
BMI, weight and waist circumference of the study and con-
trol group participants before the education (p > 0.05), statis-
tically significant difference was found between values that 
were collected after education (Table 2, p > 0.05).

The study found that in inter-group comparisons of obe-
sity-related risk factors between study and control groups; 
While there were no statistical differences between pretest 
measurements, risk factors other than perception of weight, 
food consumption duration, and time spent watching TV 
decreased after the health promoting education program 
completed, and the difference between them was statisti-
cally significant (Table 3, p < .05). A statistical difference 
was found with food consumption duration before and after 
the education program of the study group, and a statistical 
difference was found with duration of physical exercises of 
the control group.

Table 4 shows that the metabolic variables measured at 
6-month intervals of the control group demonstrated no dif-
ferences in terms of measurements. As for the students in 
the study group, a decrease in the metabolic measurements, 
especially cholesterol, LDL, Hb1Ac and Triglyceride values, 
and an increase in HDL values were found.

The study found no statistical differences in pretest 
(35.6% normal, 19.2% prehypertension, 45.2% hypertension) 
and in post-test (37% normal, 31.5% prehypertension, 31.5% 
hypertension) blood pressure values between obese adoles-
cents in the study and control groups (X2 = 5.924, p = 0.115).

The study found that in intra-group comparisons of obese 
adolescent students in the study and control groups; pre-
test mean scores, which were taken from ALS and all sub-
dimensions, of students in the study group increased after 
health promoting education and the difference between them 
was statistically significant (p < 0.05). The study detected 
that there was no statistical significance on the difference 
between pretest–posttest mean scores, which were taken 
from ALS and all sub-dimensions, of students in the con-
trol group (p > 0.05), and physical activity and relation-
ships among individuals sub-dimensions’ scale scores 
of control group decreased at the assessment, which was 
made 6 months later. The study found difference regarding 
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subscales of ALS after education between study and control 
groups (Table 5, p < 0.05), while there found no differences 
before study (p > 0.05).

The study found that in intra-group and inter-group 
comparisons regarding the self-esteem scale’s pretest and 
post-test mean scores, self-esteem scores of the study 
group (16 ± 2.55) and control group (16 ± 3.34) were the 

same before the education program, and self-esteem scores 
of the study group increased after the education program, 
and the difference between them was statistically signifi-
cant (Z: − 4.75, p: 0.000). The study found no difference 
with the self-esteem scores of the control group (Z: 1.293, 
p: 0.196).

Table 1   Comparison of 
demographic characteristic of 
the obese adolescents in the 
study and control groups

Variables Study n Group (%) Control n Group (%) Chi Square p

Gender
 Female 21 58.3 21 56.8 0.019 0.892
 Male 15 41.7 16 43.2

Age
 11 7 19.4 7 18.9 0.170 0.918
 12 12 33.3 14 37.8
 13 17 47.2 16 43.2

Year
 5th grade 7 19.4 8 21.6 5.667 0.060
 6th grade 9 25 18 48.6
 7th grade 20 55.6 11 29.7

Family income status
 1500 and lower 1 2.8 1 2.7 0.433 0.805
 1600–3000 24 66.7 22 59.5
 3000 and higher 11 30.6 14 37.8

Family type
 Nucleus 29 80.6 29 78.4 0.86 0.03
 Extended 7 19.4 7 18.9
 Other 0 0 1 2.7

Mother’s educational status
 Literate 2 5.6 0 0 4.52 0.399
 Primary school 5 13.9 6 16.2
 Middle school 8 22.2 11 29.7
 High school 18 50 14 37.8
 University 3 8.3 6 16.2

Father’s educational status
 Primary school 6 16.7 2 5.4 4.587 0.205
 Middle school 12 33.3 8 21.6
 High school 12 33.3 18 48.6
 University 6 16.7 9 24.3

Mother’s employment status
 Employed 17 47.2 20 54.1 0.341 0.559
 Unemployed 19 52.8 17 45.9

Number of children in the family
 1 6 16.7 12 32.4 5.169 0.270
 2 15 41.7 15 40.5
 3 or more 15 41.7 10 27

Presence of obese individuals in the family
 No obese 24 66.7 15 40.5 5.243 0.073
 Mother 6 16.7 9 24.3
 Father 6 16.7 13 35.1
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Discussion

The prevention of obesity, a chronic disease that occurs in 
childhood, should commence in early childhood to prevent 
adult obesity and various chronic diseases (Waters et al. 
2011; Demattia and Denney 2008; Alper et al. 2018). The 
most significant step to be taken in obesity management is 
to change one’s lifestyle. Healthy life programs for obesity 
management should be formed based on study data. This 
study was conducted to detect the effect of health-promoting 
lifestyle education on physio-psychosocial and metabolic 
parameters of obese adolescents.

The study’s findings showed that the health-promoting 
lifestyle education was effective with decreasing the BMI 
of obese adolescents in the study group during the 6-month 
monitoring period. When the literature was reviewed, 
various studies were found to involve lifestyle changes for 
weight control in obesity management (Waters et al. 2011).

Nemet et al. (2011) (diet, activity, behavioral therapy), 
Beery et  al. (weight management education program), 
Munsch et al. (Munsch et al. 2003) (lifestyle change pro-
gram), Whestone et al. (2012) (physical activity and healthy 
nutrition education), Spiegel and Foulk (2006) (nutrition 
physical activity education), Brown et al. (2018) (lifestyle 
intervention), Lansen et al. (2011) (intervention based on 
behavioral and ecological models oriented at sportive activi-
ties), James et al. (2007) (healthy nutrition promoting pro-
gram), Johnston et al. (2010) (school-founded intervention), 
Alıcı and Pınar (2008) (diet and physical exercise educa-
tion), and Yavuz and Hacıalioglu (2018) (healthy lifestyle 
education) found in their studies that whatever the educa-
tion duration and the method was, BMI values significantly 
decreased after education. The findings of these studies are 
parallel with results of domestic and foreign studies. Puberty 
is a period in which physical appearance is significant, along 
with physiological and psychological rapid development, 
and it is necessary to use this situation as an opportunity for 
obesity management.

An individual’s physiological growth and development 
are present in puberty, and physiologically increasing fatty 
tissue along with the effect of various factors (sedentary life-
style, nutrition, changes in regular sleep routine, psycho-
logical fluctuations etc.) may increase susceptibility to being 
overweight and obese. It is necessary to take obesity-related 
risk factors into consideration for obesity management. Chil-
dren require help to understand that obesity results from 
their lifestyle choices (Yigit 2011).

The study found that obesity-related risk factors’ pretest 
measurements of the study group decreased after education 
when an intra-group comparison of obesity related risk fac-
tors was made. The inter-group difference was statistically 
significant (Table 3).

Spiegel and Foulk (2006) determined that fruit and veg-
etable consumption and physical activity levels of students 
increased with school-founded education. Whestone et al. 
(2012) detected that fruit-vegetable consumption increased 
with the physical activity and healthy nutrition education, 
though there was no significant increase in physical activity. 
Nemet et al. (2011) found that education given to obese chil-
dren causes a significant increase in diet and nutrition infor-
mation, and activity information and practice level. Munsch 
et al. (2003) identified that the lifestyle change program on 
obesity management was significant in terms of maintenance 
of weight, controlling eating behavior, and being pleased 
with one’s body appearance. Yavuz and Hacıalioglu (2018) 
found positively significant differences between the vari-
ables of obesity-related risk factors including nutrition hab-
its, sedentary lifestyle duration and physical activity habits 
after health promoting education in their study. This study 
showed that obesity-related risk factors of adolescents could 
be controlled with education. It is rather significant to shift 
daily nutrition habits in a healthy direction, increase physical 
activity, acquire other healthy lifestyle habits and increase 
the rate of people who adopted healthy lifestyle.

Obesity during childhood is known to affect metabolic 
parameters and lead to chronic diseases. Type 2 diabetes 

Table 2   Intra-group and 
inter-group comparisons of 
anthropometric measurements 
of obese adolescents in the 
study and control groups 
based on pretest and post-test 
measurements

T test statistics (intra-group dependent, inter-group independent) were used
It is statistically significant at *%5 significance level
**The difference between means

Study Group Control Group Intra Group
Pretest Posttest Pretest Post-test Pretest Post-test

X ± SD X ± SD X ± SD X ± SD

BMI 29.70 ± 1.36 26.79 ± 1.56 29.97 ± 1.41 29.83 ± 1.26 − 0.27** − 3.04**
Inter-group difference 2.91** p:0.000* 0.14** p: 0.436 p: 0.412 p: 0.000*
Body weight 72.58 ± 6.60 67.60 ± 6.61 72.44 ± 7.53 74.35 ± 6.49 0.14** − 6.75**
Inter-group difference 4.98** p: 0.000* − 1.91** p: 0.000* p: 0.933 p: 0.000*
Waist circumference 91.31 ± 6.76 88.14 ± 6.31 90.68 ± 7.53 92.57 ± 7.73 0.63** − 4.43**
Inter-group difference 3.17** p: 0.000* − 1.89** p: 0.000* p: 0.708 p: 0.009*
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Table 3   Intra-group and inter-group comparisons of obesity-related risk factors of obese adolescents in the study and control groups based on 
pre-test and post-test measurements

Obesity-related risk Study Group Inter Group Control Group Inter Group Intra Group
Pretest Posttest Pretest Posttest Pretest Posttest

% % x p % % x p x p x p

How the adolescent views his/her weight?
 Overweight 19.4 19.4 1.343 0.719 24.3 24.3 0.143 0.86 0.395 0.821 0.731 0.694
 Medium weight 58.3 63.9 51.4 54.1
 Normal weight 22.2 16.7 24.3 21.6

Number of daily meals?
 1–2 meals 44.4 25.0 – – 51.4 59.5 – – 1.487 0.475 9.391 0.009*
 3–5 meals 55.6 72.2 45.9 40.5
 6 meals or more 0 2.8 2.7 0

Skipping meals/having snacks between meals
 Never 11.1 50 – – 10.8 5.4 1.167 0.558 1.272 0.529 20.790 0.000*
 Sometimes 72.2 50 81.8 81.1
 Always 16.7 0 8.1 13.5

Having snack after
 Never 25 61.1 – – 35.1 32.4 – – 3.403 0.182 6.031 0.019*
 Sometimes 61.1 38.9 62.2 67.6
 Always 13.9 0 2.7 0

Having snack after waking up from nocturnal
 Never 55.6 86.1 – – 70.3 56.8 – – 1.769 0.413 7.673 0.006*
 Sometimes 41.7 13.9 27 43.2
 Always 2.8 0 2.7 0

Eating speed
 Fast 22.2 2.8 7.200 0.027* 21.6 18.9 2 0.572 0.209 0.901 5.635 0.060
 Medium 66.7 88.9 70.3 78.4
 Slow 11.1 8.3 8.1 2.7

Sitting at the dinner table for a long time
 Never 16.7 38.9 – – 24.3 38.9 3.143 0.370 1.892 0.388 9.380 0.009*
 Sometimes 69.4 61.1 70.3 67.6
 Always 13.9 0 5.4 16.2

State of doing activity while eating
 Never 16.7 36.1 – – 18.9 13.5 4.667 0.198 2.116 0.347 10.627 0.005*
 Sometimes 52.8 63.9 64.9 67.6
 Always 30.6 0 16.2 18.9

Frequency of fast food consumed in one week
 Once 38.9 69.4 – – 54.1 27 6.333 0.096 1.823 0.402 14.653 0.001*
 Twice 55.6 30.6 43.2 62.2
 Three times or more 5.6 0 2.7 10.8

State of overeating under stress
 Never 30.6 47.2 – – 37.8 27 2 0.368 0.756 0.685 7.022 0.030*
 Sometimes 63.9 52.8 54.1 59.5
 Always 5.6 0 8.1 13.5

Time/day spent in front of computer/TV
 None 5.6 8.3 1.286 0.733 2.7 2.7 0.200 0.905 1.284 0.526 1.122 0.571
 About an hour 63.9 69.4 75.2 73
 More than 2 h 30.6 22.2 21.6 24.3

Sport activity frequency/week
 None 19.4 0 – – 13.5 5.4 1.286 0.526 0.491 0.782 6.148 0.046*
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mellitus, cardiovascular disorders and metabolic syndrome 
frequencies in children increase in parallel with obesity, and 
significant health problems occur if metabolic parameters 
are not under control. Metabolic parameters of obese ado-
lescents in both the study and control groups are found to 
be higher than recommended reference values in the pre-
liminary rating. The study found a decrease in cholesterol, 
LDL, Hb1Ac and Triglyceride levels of the study group and 
an increase in HDL levels (Table 4).

A positive correlation between the increase of BMI and 
waist circumference, and total cholesterol, LDL, Hb1Ac and 
Triglyceride levels, and a negative correlation between HDL 
cholesterol levels were found on various studies in the lit-
erature. Sur et al. (2005) detected in their study that obese 
children had higher levels of triglyceride and lower levels 
of HDL cholesterol values, and their cardiovascular disease 
and hypertension occurrence frequency increased. Nogay 
and Koksal (2013) found that systolic and diastolic blood 
pressure, waist circumference, blood triglyceride, glycolysis 
and insulin levels of obese adolescents were significantly 
higher than groups who had lower BMI values. Ayvaz et al. 
(2011) confirmed that the BMI and ALT values of obese 
children with metabolic syndrome were higher, and a nega-
tive correlation between BMI, waist-thigh circumferences 
and waist/thigh rate, and HDL cholesterol existed. Another 
study detected that there is a meaningful positive correlation 
between BMI, waist circumference and thigh circumference, 
and cholesterol, triglyceride (Yucel and Toprak 2016).

Carrel et al. (2005) found that students who were reg-
istered for physical activity classes, experienced body fat 
losses, increased cardiovascular compliance, and whose hun-
ger insulin levels increased were higher than control group. 
Johnston et al. (2010) found in their study on school-founded 
intervention on obese children that it was beneficial in terms 
of total cholesterol and triglyceride for the study group. The 
finding of our study is parallel with domestic and foreign 

results that show losing weight for obese individuals not 
only positively affects obesity parameters but also affects 
metabolic values. Also, adolescents being confronted with 
their metabolic values is thought to be effective on obesity 
management.

Obesity is closely related to a lack of healthy lifestyle and 
its sub-dimensions, and nutrition, physical activity and psy-
chological factors constitute risk factors for obesity. When 
the pretest and post-test ALS scale mean scores of obese 
adolescents in the study and control groups were reviewed, it 
was documented that the difference between the pretest and 
post-test mean scores on ALS and its all sub-dimensions of 
the study group was statistically significant (Table 5).

The study found improvements to healthy lifestyles of 
adolescents aged between 12 and 18, to whom web-based 
weight management program, which was designed in accord-
ance with health promotion model, was applied (Sousa et al. 
2014). A similar study determined that the weight manage-
ment program education on obese children aged between 7 
and 17 increased the mean score of the healthy lifestyle scale 
and maximum differentiation was seen in the physical activ-
ity sub-dimension of the scale (Berry et al. 2007). Yavuz and 
Hacıalioglu (2018) stated in their study that giving educa-
tion, based on the health promotion model, affected the ALS 
scale and its sub-dimensions considerably. Results of this 
study also showed that health-promoting lifestyle education 
increased healthy lifestyle behaviors of students and pro-
moted the notion that puberty is an opportunity to develop 
positive attitudes.

For adolescents, their physical appearance is one of the 
most significant matters. Physical appearances of adoles-
cents are related to their self-esteem, coping with problems 
and positive mood. Self-esteem is formed by an individual’s 
thoughts regarding his/her appearance, affects one’s quality 
of life, and contributes to the social life of the individual 
(Isıklar 2012; Kernis 2005).

Intra-group McNemar–Bowker test and inter-group Chi square test statistics were used
It is statistically significant at *%5 significance level

Table 3   (continued)

Obesity-related risk Study Group Inter Group Control Group Inter Group Intra Group
Pretest Posttest Pretest Posttest Pretest Posttest

% % x p % % x p x p x p

 2–3 times a week 66.7 61.1 70.3 78.4

 3–5 times a week 13.9 38.9 16.2 16.2
Time/week spent on sports activities
 None 19.4 0 – – 10.8 5.4 17 0.009* 3.131 0.372 8.929 0.030*
 Less than an hour 33.3 33.3 21.6 59.5
 1–2 h 30.6 41.7 43.2 27
 2 h or more 16.7 25 24.3 8.1
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Various studies show a decrease in self-esteem with an 
increase in BMI (Tram and Cole 2000; Kernis 2005; Degir-
menci et al. 2015), and it was found that the self-esteem 
mean score of both obese adolescent groups were low. 
Isiklar (2012) found that the mean score of the self-esteem of 
normal weight adolescents (27.54) was significantly higher 
than those of obese adolescents (17.40). Other studies show 
the effectiveness of lifestyle adjustments on psychological 
parameters in parallel with the findings of this study. Stud-
ies showed that education, which includes diet and exercise 
regimes oriented at losing and maintaining weight in obese 
individuals, was effective for depression (Hession et al. 
2006; Foster et al. 2004), body image (Foster et al. 2004) and 
self-esteem (Alıcı and Pınar 2008; Foster et al. 2004). The 
study found that the self-esteem scores of the study group 
increased significantly with health-promoting lifestyle edu-
cation. The self-esteem of adolescents should be strength-
ened to ensure their healthy psychological developments.

As a result of adopting a healthy life style, obesity-related 
physio-psychosocial metabolic parameters could be con-
trolled and obesity management could be successful.

Conclusion

The study concluded that health-promoting lifestyle educa-
tion for obese adolescents helped to improve their anthropo-
metric, metabolic and psychological parameters. Education 
given during puberty affects behaviors in a positive way. 
Trainings given during adolescence have a short term effect 
on behaviors, which needs revising regarding continuity. 
This paper evaluates the findings just after the training, 
which is a restriction to be emphasized for a long term evalu-
ation. It is thought that the effect of health training for obese 
adolescents on metabolic parameters via cohort type studies.

As protection of physical, social and psychological health 
of obese children is significant for the early detection and 
management of obesity to prevent complications. Health-
promoting lifestyle to be influenced on individual plays a key 
role at this point. Obese adolescent should be supported in 
order to build self-awareness, to identify realistic goals and 
to realize these goals.

Behavioral changes should be multi-directional for 
the planning of initiatives orientated at the prevention of 
obesity. It should be planned not only focused on risky 
individuals but also with the assessment of environmental 
and physical factors, and systematic applications in edu-
cational institutions that would affect them. On the other 
hand, planning of any changes in behaviors towards pre-
venting obesity should be hand in hand with obese adoles-
cent, parents and health professional. This means that the 
focus should not only be the obese individual at risk, but Ta
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also environmental factors, physiological and behavioral 
factors and systematic attempts in educational institutions 
should also be considered.

Health education, which is given in schools with an aim 
to prevent obesity, should be achieved using an integrated 
approach, in cooperation with parents and school health-
care professionals.
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