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I Abstract
Introduction. Overweight and obesity affect an increasing number of children and adolescents in Poland. This excessive
body weight usually coexists with sleep disorders and other afflictions, which is worrisome.
Objective. The aim of the study was to assess the prevalence of overweight, obesity, and sleep disorders among adolescents
and demonstrate their relationships.
Materials and method. The study included 1,002 students. Nutritional habits and subjective assessment of sleep were
evaluated with the author’s survey; daytime sleepiness and sleep quality were assessed with Epworth Sleepiness Scale (ESS)
and Sleep Quality Scale (SQS). Statistical calculations were performed with the STATISTICA 12.0 programme.
Results. 24.7% of adolescents suffered from overweight or obesity, 38% reported sleep problems in subjective assessment,
10.5% exhibited excessive daytime sleepiness, determined by ESS, and 14.3% had impaired quality of sleep as determined
by SQS. Gender affected all the discussed problems. Type of school affected all the above, except for daytime sleepiness.
In the group with overweight and obesity, 46.6% of individuals reported sleep problems in subjective assessment. About
59.1% of adolescents reported chronic fatigue. Reduced concentration and difficulties in learning were reported in 36.3%
of all students, and in 46% of students with overweight and obesity.
Conclusions. The problem of excess body weight is a very alarming phenomenon since it affects almost 1/4 of the students.
Almost half of the students with overweight and obesity reported sleep problems, which is strongly correlated with the type
of school. Furthermore, excess body weight influenced the prevalence of reduced concentration and learning difficulties

among adolescents.
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INTRODUCTION

The rapidly growing number of overweight and obese persons
around the world is one of the most serious hazards for
health and is considered to be epidemic by the World Health
Organization (WHO) [1]. According to WHO estimates,
worldwide obesity has nearly tripled since 1975. In 2016,
more than 1.9 billion adults were overweight and over
650 million were obese. Data related to adolescents are
particularly alarming since it is estimated that the share
of overweight and obese children and adolescents aged
5-19 has risen dramatically from 4% in 1975 to over 18%
in 2016 [2]. According to the results of a European Health
Interview Study (EHIS), 36.6% of Polish adolescents suffer
from overweight and 16.7% from obesity [3], and the numbers
are growing [4].

Adolescents with excess body weight may also suffer from
sleep disorders of various types. The qualifying tool designed
for clinicians diagnosing sleep disorders is the International
Classification of Sleep disorders (ICSD-3), developed by the
American Academy of Sleep Medicine. ICSD-3 contains
several dozen disease entities grouped into six categories [5].
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Many studies show relationship between eating and sleep
disorders, although the majority concern adults [6]. However,
in the last 10 years, the problem of sleep disorders has
increased considerably among young people. Reports show
a decline in adolescents’ sleep with a rising occurrence of
insomnia-related symptoms, excessive tiredness and fatigue
[7, 8]. Lower school performance was associated with these
symptoms. It is estimated that in Poland as much as 60% of
people under 25 years of age may be affected [9]. Abnormal
sleep is demonstrated as both a consequence and a cause of
overweight and obesity among adolescents [10, 11].

Since puberty is a period of increased risk in the prevalence
of these types of disorders, and due to the increasing obesity
epidemics among children and adolescents in Poland, the
authors decided to carry out their own study on this topic.

OBJECTIVES

The aim of the study was to evaluate overweight, obesity and
sleep disorder prevalence among adolescents of the Silesian
Province, and demonstrate their relationship.
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MATERIALS AND METHOD

The research included 1002 students — 487 girls (48.6%)
and 515 boys (51.4%) - during January 2014 - June 2016.
Participation in the study was voluntary and anonymous
(participants provided verbal informed consent) and involved
adolescents between the ages of 16-18 years (mean= 17.0+0.8
years). The studied adolescents attended upper-secondary
schools in 3 selected cities of the Upper Silesian Province with
more than 100,000 inhabitants: Bytom, Zabrze and Gliwice.
Among the types of upper-secondary schools attended there
were high schools, technical schools and vocational schools.
The study was approved by Bioethical Commission (No.
KNW/0022/KB/223/14).

The research included a questionnaire comprised of
3 parts for individual completion. The first part was the
author’s survey which had been submitted previously for
validation. It consisted of data related to the respondent
(gender, body weight, height, and age) and 50 questions
related to nutritional choices, as well as the occurrence of
sleep problems (yes/no type of answers), chronic fatigue, and
concentration disorders as part of the subjective assessment.

BMI index was calculated based on body weight (mean=
67.3114.1 kg) and height (mean= 173.0+9.6 cm) given in the
authors’ survey. Since ranges of BMI values were developed
for adults, in the case of children and adolescents (up to 18
years old) growth charts including current standards of
height, body weight, and BMI index were applied. The study
was based on standards developed by the WHO and the CDC
(Centers for Disease Control and Prevention) [12]:

BMI < 5 centiles - underweight;

BMI > 5 centile and < 85 centile — normal body weight;

BMI > 85 centile and < 95 centile — overweight;

BMI > 95 centile - obesity.

Based on the analysis of growth charts, a group of
overweight (BMI > 85 percentile and <95 percentile) and
obese (BMI > 95 centile) persons was identified (study group),
and compared to the group of adolescents with normal body
weight (BMI > 5 centile and < 85 centile) as the control group.
Underweight persons (BMI < 5 centile) were not taken into
consideration in the study.

In the research, the sleep disorder occurrence was studied
by measuring the tendency to daytime sleepiness using
Murray’s Epworth Sleepiness Scale (ESS) [13] and the quality
of sleep using the SQS questionnaire [14], as consecutively
second and third parts of the questionnaire. Moreover, the
subjective assessment of sleep was considered as part of the
previously described author’s survey. The Epworth Sleepiness
Scale (ESS) is used to define the level of an individual’s
sleepiness. It specifies the probability of taking a nap during
the day in 8 different, but typical situations — from the most
to the least — that contribute to falling asleep. ESS considers
values lower or equal to 10 as normal, whereas scores above
10 indicate excessive daytime sleepiness [15, 16].

The third part was the Sleep Quality Scale (SQS), which
consists of 14 questions evaluating sleep parameters (sleep
duration, regularity, number of awakenings). It was developed
based on sleep diagnostic criteria according to the Diagnostic
and Statistical Manual of Mental Disorders IV (the standard
classification of mental disorders by the American Psychiatric
Association), and allows for the identification of a group
of persons suffering from impaired sleep quality. Using 4
variants of response, it was possible to score 14-56 points.

The minimum value (14 points) indicates the best quality of
sleep, whereas the maximum value (56 points) indicates the
worst quality of sleep. Values below or equal to 35 points are
considered normal [14].

Statistical analysis. The gathered data, after being entered
into a database and controlled for correctness, were
submitted to statistical analysis with the STATISTICA 12.0
package. Descriptive statistics were preliminarily calculated
for the study groups (number of group members, percentage
fractions for qualitative variables, the mean value for
quantitative variables, standard deviation). The results are
presented in the form of Tables or Figures. Comparisons
between groups have been made for quantitative variables
using the t-test. U-Mann Whitney’s test was applied in the
case of failure to meet the assumptions. The Chi-squared
test with proper modifications dependent on the number of
groups was used for qualitative variables. A value of < 0.05
was considered to be significant for all analyses.

RESULTS

Overweight and obesity. Overweight and obesity were
present in 24.7% of all the subjects. In this group, as many
as 14% of the individuals suffered from overweight and 10.7%
were obese. This group was compared to the control group
of persons with normal body weight (75.3%). Underweight
persons (2.8%) were excluded from the study.

It was shown that overweight and obesity are related to
gender. Boys had statistically higher BMI than girls (p=0.00).
Overweight and obesity was found in 28.5% of boys and
20.7% of girls. Normal body weight was reported in 71.5%
of boys and 79.3% of girls.

Figure 1 presents the statistically significant (p=0.02)
relationship between BMI class and type of school. Regarding
abnormal body weight, the highest number of persons- 27.8%
(of whom 13.9% persons overweight, 13.9% with obesity)-
attended technical schools (TECH), 26.7% (17.2% overweight
and 9.5% with obesity) vocational schools (VS), and 19.8%
(11.4% overweight and 8.4% with obesity) high schools (HS).
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Figure 1. BMI class and type of school

Sleep disorders. In the group of adolescents, 38% reported
sleep problems in the subjective assessment. Mean ESS score
was 5.70+4.00 points. Excessive daytime sleepiness (ESS
score >10 points) was exhibited by 10.5% of persons. Mean
sleep quality score determined by SQS was 28.08+7.38 points.
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14.3% of adolescents were identified with impaired sleep
quality (SQS score >35 points).

Sleep problems reported in the subjective assessment
were not significantly related to gender (p=0.4), while the
relationship was shown between ESS and SQS scores and
gender. ESS-assessed daytime sleepiness was significantly
higher in girls (6.30+3.88 points) compared to boys (5.15+4.03
points) (p=0.00). In the group of adolescents, 13.5% of girls
and 7.7% of boys exhibited excessive daytime sleepiness.
Considering the SQS scores, the quality of sleep in girls
was shown to be statistically significantly worse (29.40+7.15
points) than in boys (26.86+7.38 points) (p=0.00). 20% of girls
and 8.9% of boys were identified with impaired sleep quality.

Figure 2 shows that the prevalence of subjectively assessed
sleep problems is related to the type of school the adolescents
attended. The highest prevalence of sleep disorders was
observed among students of technical schools (51.6%), lower
in vocational schools (35.9%) and the lowest in high schools
(23.3%).
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Figure 2. Subjectively assessed sleep problems and type of school

No statistically significant relationship was found between
ESS scores and type of school (p=0.16). However, there was
a relationship between the quality of sleep assessed by SQS
and the type of school attended by adolescents. In the
vocational schools, sleep quality was statistically significantly
(p=0.02) worse (29.10+8.37 points) than in technical schools
(27.78+7.09 points) and high schools (27.57+£6.73 points)
(Fig. 3).

40

body weight and the occurrence of subjectively assessed
sleep problems. Sleep problems were reported in 46.6% of
persons with overweight and obesity (the study group) and
34.6% of persons with normal body weight (the control
group) (Table 1).

Table 1. Subjectively assessed sleep problems in the study and the
control group

Sleep problems

Group

No (quantity/%)  Yes (quantity/%) Total
Study group (quantity/%) 53.3% 46.7% 240
Control group (quantity/%) 65.4% 34.6% 734
Total 608 366 974

No statistically significant relationship was found between
overweight and obesity and ESS scores (p=0.2) or SQS scores
(p=0.07).

Seeking additional portions of food. The study also
considered nutritional habits, including the tendency to
snack between meals. 35% of adolescents were shown to seek
extra portions of food during the day.

Sleep disorders in adolescents were significantly related to
seeking additional portions of food and snacking between
meals. As many as 55.9% of adolescents with subjectively
reported sleep problems and 44.1% of persons (p=0.00)
without them sought out additional portions of food.

In the case of persons with overweight and obesity (study
group) and reported sleep problems, there was an even
higher statistically significant difference (p=0.00) for eating
additional portions of food. In the study group, the number
of persons with subjectively assessed sleep problems who ate
additional portions of food was 65.9%, and accounted for
34.1% in the group without such problems. In the control
group (without overweight and obesity), the number of
persons seeking additional portions was 50.2% and 49.8%,
respectively (Tab. 2) (p=0.00).

Table 2. Relationship between subjectively assessed sleep problems
and seeking additional portions of food in the study and control group.

Sleep problems

Additional portions of food
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Figure 3. SQS score and type of school

Overweight, obesity and sleep disorders. The study showed
a statistically significant (p=0.00) relationship between excess

No (quantity/%) Yes (quantity/%) Total
STUDY GROUP
No (quantity/%) 73.5% 26.5% 117
l Yes (quantity/%) 34.1% 65.9% 123
30 In total 128 112 240
CONTROL GROUP
No (quantity/%) 72.1% 27.9% 516
Yes (quantity/%) 49.8% 50.2% 218
Total 481 253 734

ESS score was shown to be significantly different (p=0.00)
for students seeking additional portions of food compared
to those who did not (6.22+4.05 points vs 5.42+3.94 points).
Overweight and obesity increased the ESS score difference
between students snacking and those who did not (6.44+4.35
vs 5.27+4.15 points). It was also shown that adolescents who
were seeking additional portions of food had worse quality
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of sleep assessed by SQS, compared to adolescents who did
not seek additional food (29.54 +7.81 points vs 27.30+7.01
points) (p=0.00).

Nutritional choices. It was shown that when making
nutritional choices, only some of the studied adolescents
(26.5%) sought low-calorie and low-fat products. No
statistically significant relationship was found between
seeking energy-restricted products and overweight, obesity
(p=0.3) or sleep problems reported in the subjective assessment
(p=0.06), as well as ESS (p=0.07) and SQS scores (p=0.1).

Chronic fatigue. It was shown that over half of the adolescents
(59.1%) reported the occurrence of chronic fatigue. As many
as 70.5% of students reporting sleep problems also reported
chronic fatigue. Furthermore, the feeling of tiredness was
related to the ESS scores, which were significantly higher
for adolescents reporting chronic fatigue (6.43+4.12 points)
compared to those who did not (4.64+3.55 points) (p=0.00).
SQS scores were similarly higher for students experiencing
chronic fatigue (30.44%7.15 points) compared to the group
which did not report it (24.6946.32 points) (p=0.00).

Reduced concentration and learning difficulties. As many
as 36.3% of adolescents reported problems with concentration
and difficulties in learning. Sleep disorders intensified those
problems significantly — 43.2% of students reporting sleep
problems were afflicted with disrupted concentration and
difficulties in learning (p=0.00). Overweight and obesity
statistically significantly (p=0.00) affected these relations —
as many as 46% of overweight and obese persons reported
concentration and learning problems.

ESS scores were significantly higher for adolescents
reporting reduced concentration and learning difficulties
(6.78+4.26 points), compared to the group who did not report
such problems (5.08+3.70) (p=0.00). Similarly, the quality of
sleep was found to be considerably worse among the group
of students with concentration and learning problems
(31.40+7.38 points), in comparison to the students who did
not report those (26.20+6.68 points) (p=0.00).

DISCUSSION

The presented study shows that a significant proportion of
16-18-year-old students from Silesian schools suffered from
excess body weight. This result is consistent with the latest
WHO data [1].

It is difficult to develop one simple indicator to measure
overweight and obesity in children and adolescents due to
the fact they undergo a series of physiological changes as
they grow. In Poland, growth charts developed as part of
the OLAF project are used to assess overweight and obesity
[17]. Various cut-off points used to determine overweight
and obesity among adolescents are provided in the literature
[18]. In the research to allow the comparison of results for
studies outside of Poland, the norms recommended by the
WHO were used because they are commonly applied in
international studies. Questionnaire methods were used
regarding the study of sleep disorders.

Generally, the most accurate in the study of sleep are
instrumental methods, e.g. polygraphy or research involving
actigraph, although they may have limited use in clinical

research because of the cost and complexity involved [19]. In
the population sleep study, mainly questionnaire methods
are used which evaluate sleep duration, night awakenings,
as well as states during the day, e.g. feeling of drowsiness or
involuntary falling asleep. In the questionnaires or surveys,
the subjective feelings of the respondents are assessed. These
methods were repeatedly compared, and as shown, may
be applicable for both individual evaluation of patients in
clinical practice, as well as clinical research [19, 20].

In the current study, 3 types of questionnaires were
used: author’s survey, ESS sleepiness scale, and SQS sleep
quality scale, which revealed that a large proportion of
young people reported sleep problems, suffer from excessive
daytime sleepiness as determined by ESS scale and reduced
sleep quality in the SQS scale. This is consistent with many
reports worldwide that identify the growing problem of sleep
disorders among young people [7, 8, 21]. In Polish literature,
there are only a few publications on the occurrence of sleep
disorders in this group [20, 22].

The current study confirmed a relationship between
abnormal body weight, sleep disorders, and gender. Boys
had a higher BMI than girls, which is consistent with the
results of the Health Behaviour in School-aged Children
(HBSC) study performed in Poland in 2018 [4]. On the other
hand, sleepiness in ESS scores and sleep quality in SQS scores
were shown to be higher among girls. This is confirmed for
the female gender by most of the publications, regardless of
the age groups studied [23, 24].

Additionally, the presented study confirmed a relationship
between sleep disorders, excess body weight, and type
of school attended by the adolescents. It turned out that
the highest proportion of overweight and obese students
occurred in technical schools and vocational schools,
where sleep disorders were also more prevalent considering
subjectively assessed sleep problems and worse sleep quality.
These parameters were considerably better in high schools,
which may indicate a higher health awareness of high school
students or better pro-health education, but this should be
the subject of further research.

The current study also demonstrated a relationship between
abnormal body weight and sleep problems in the subjective
assessment. Almost half of the students with overweight and
obesity reported those problems compared to 1/3 of students
with normal body weight. Numerous studies showed that
sleep disorders may be connected not only with overweight
but with abnormal nutritional behavior of adolescents [25,
26, 27]. Which shows that reduced duration of sleep and
its disturbed continuity are related to the increased risk of
snacking during the day, as well as during the night [28, 29].

The current study confirmed that more than half of
the adolescents with subjectively assessed sleep problems
were seeking additional portions of food. In the group of
adolescents additionally overweight and obese, that number
was even higher. The study simultaneously confirmed that
seeking additional portions of food was related to worse
quality of sleep and intensified daytime sleepiness. Excess
body weight in the adolescents who participated in the study
contributed to an even stronger relationship of that type. On
the one hand, this may be attributed to a higher inclination
of overweight and obese persons to snack while waiting to
fall asleep, which over time results in an increase in body
weight; whereas on the other hand, poor quality of sleep and
insufficient duration may affect the secretion of hormones



Annals of Agricultural and Environmental Medicine 2021, Vol 28, No 1

197

Iwona Lizonczyk, Jadwiga Josko-Ochojska. Relationship between overweight, obesity and sleep disorders in adolescents from selected cities of Upper Silesia, Poland

by adipose tissue (leptin and ghrelin) which may result in
appetite disturbance [30].

There are many publications dedicated to the relationship
between length and quality of sleep and nutritional choices.
Young people who slept less than 7h at night ate fast-food
meals more often, ate more high-calorie snacks, and more
rarely sought fruits, vegetables, and low-calorie products
[31, 32, 33]. The presented study showed that adolescents do
not have healthy nutritional habits, and only 26.5% of the
surveyed persons ate low-calorie products. This might be a
result of insufficient knowledge among students related to
the calorific value of consumed products.

It was demonstrated that the occurrence of sleep problems,
together with ESS and SQS scores, were related to a chronic
sensation of fatigue, reduced concentration, and difficulties
in learning among students. Overweight and obesity had a
significant impact on this relation in the group reporting
sleep problems in the subjective assessment.

CONCLUSIONS

The problem of excess body weight is a very alarming
phenomenon, since it affects 1/4 of youth from upper-
secondary schools. Almost half of the students with
overweight and obesity reported sleep problems in the
subjective assessment, which is connected with the type of
school attended. More than 1/3 of adolescents with excess
body weight, who also sought additional portions of food,
exhibited sleep problems, excessive daytime sleepiness, and
impaired sleep quality. One in three students in upper-
secondary school suffered from sleep disorders. Excess body
weight seemed to exacerbate concentration problems and
learning difficulties in young people.

Due to the scale of the problem, it is important to implement
prophylaxis as early as possible. Measures including health
education and promotion of good sleep could improve the
life quality of young people.
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