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Abstract Sleep-related breathing disorders (SRBDs) are
highly prevalent and gradually increasing in school-aged
children due to technological and social “jetlag” worldwide.
This study aimed to determine the prevalence and associ-
ated factors of SRBDs among school children in Kars,
Turkey. A total of 1,421 school-aged children (6—13 years
old) were included. SRBDs were evaluated with the Pedi-
atric Sleep Questionnaire (PSQ). This study also examined
the children’s socio-demographic characteristics and their
relationships with SRBDs. The prevalence of SRBDs was
17.2%. The study group’s mean age was 9.37 +1.91 years,
and 54.2% were girls. There was a significant relationship
between “positive” (>0.33) PSQ results and low educa-
tional levels of the parents, household smoking, frequent
infections, chronic diseases, poor relationships with friends
and teachers, and academic success. A strong relationship
was found between academic success and snoring, breath-
ing problems, attention deficit/hyperactivity disorder, noc-
turnal enuresis, morning headaches, delayed growth, and
parental obesity. The SRBDs risk was 1.504-fold higher in
boys than in girls. The risk of SRBDs with frequent infec-
tions was 1.921-fold higher than without frequent infec-
tions. Chronic diseases were associated with a 2.212-fold
increase in the risk of SRBDs. SRBDs increased the risk
of poor academic success by 4.673 fold (1/0.214). This
was the first study conducted with school children in this
region. We believe it is important to evaluate the prevalence
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and associated factors of SRBDs in school-aged children
because of their effects on academic success, especially
in developing parts of Turkey that require well-educated
human resources more than the developed areas.

Keywords Children - Pediatric sleep questionnaire -
Prevalence - Sleep-related breathing disorders.

Introduction

Sleep is one of the most important necessities for healthy
living in every age group. Sleep disorders affect one’s
ability to sleep well and can range from sleep movement
disorders to insomnia, hypersomnia, sleep-related breath-
ing disorders (SRBDs), sleep-wake disorders, and paras-
omnias [1]. The prevalence of sleep problems has ranged
from 12 to 40% in previous studies [2-4]. Various types
of sleep problems are common in pre-school and school-
aged children [5, 6]. SRBDs are one of these problems that
are common in both children and adults worldwide. Sleep
problems during childhood have negative consequences
on health and academic success. There are strong associa-
tions between sleep disorders and concentration. Several
studies have demonstrated that persistent sleep problems
in children may cause and exacerbate somatic, cognitive,
and psychiatric problems [5, 7]. It is well known that inade-
quate sleep impairs a child’s learning capacity. Poor school
performance and impaired neurocognitive skills have also
been reported in school-aged children who experience
sleep disturbances [1, 7, 8]. Recently, it has been shown
that children who sleep one hour less than the average may
be at risk of conduct problems [9]. Besides neurocognitive
skills, sleep disorders are strongly associated with asthma,
obesity, anxiety/depression, behavioral problems, and poor
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mental and psychological health [10-12]. Persistent and
incident sleep problems have predicted the poorest health-
related quality of life, behavior, language, and learning
scores, whereas the ability to resolve problems have shown
intermediate outcomes [13]. Eckerberg et al. reported that
wellbeing and negative daytime behaviors were improved
when night awakenings were solved [14]. The objectives of
this study were to determine the prevalence of SRBDs and
associated factors among school-aged children in a devel-
oping province in Turkey [15].

Materials and methods
Setting

This study was conducted in six different elementary
schools in the Kars Province of Turkey.

Sample size

There are 41 elementary schools (for children aged 6-13
years) in Kars. The total number of children in all elemen-
tary schools in the Kars Province were 11,553 according to
the Turkey Statistic Institute in 2013 (the universe of the
study) [15]. Using the Epi Info Statcalc package 2000, the
sample size was calculated as 768 for a 95% cluster inter-
val, a 25% observation frequency, a 10% deviation (sample
error), and a 20% backup. The sample size was not lim-
ited to 768 and reached 1421 participants for an increased
power in this study. The sample size was divided among six
schools. In this study, non-random, convenience sampling
was used because of the homogeneity of the study universe
[15].

Design of study

This cross-sectional survey was conducted in the educa-
tional year of 2015 to 2016 and examined 1,421 children
(6-13 years old) in six different schools. The Kafkas Uni-
versity Medical Faculty Ethics Committee (Protocol Num-
ber: 80576354-050-99/77) and the Regional Director of
Education in the Kars Province approved the study and all
participants provided their verbal informed consent. Prior
to this study, an educational seminar program concerning
sleep disorders was organized by the researchers at the
schools. Parents and children attended this seminar. Pedi-
atric Sleep Questionnaires (PSQs) were used to determine
SRBDs. It has been reported that the PSQ can be admin-
istered to parents of children aged 2-18 years [16]. The
participants were examined in eight main categories [snor-
ing, breathing problems, daytime sleepiness, attention
deficit/hyperactivity disorder (ADHD), nocturnal enuresis,
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morning headache, delayed growth, and obesity]. Parents
answered the PSQ and socio-demographic data form. Data
were also collected through the teachers.

Scoring method of the scale

The PSQ consists of 22 items [16]. Responses to the items
are yes, no, and I don’t know, which are scored as 1, 0, and
missing (0), respectively. The total PSQ score is calculated
by dividing the sum of the scores by 22 (the number of
items). The cutoff value is 0.33 [17]. The score interpreta-
tion was >0.33 indicating a positive PSQ, and <0.32 indi-
cating a negative PSQ. For comparisons, the results were
dichotomized as “positive” and “negative.” The PSQ was
translated into Turkish and analyzed for its validity and
reliability in 2011 [17].

Socio-demographic characteristics

We used 14 items to evaluate socio-demographic char-
acteristics of the participants. These items included age,
gender, mother’s education level, father’s education level,
mother’s work, father’s work (these questions were asked to
understand the family’s economic level indirectly because
of the children’s sensitivity), number of siblings, house-
hold smoking, frequency of infection, chronic diseases,
relationship with friends, relationship with teachers, aca-
demic success, and parents reported obesity problems of
their children. These were mostly closed-ended (yes or no)
socio-demographic data. Parents also completed the demo-
graphic data form. Age groups were dichotomized as 8 and
younger (6—8 years) and 9 and older (9-13 years) accord-
ing to the participants’ mean age (mean: 9.37 +1.91 years).
The number of siblings were evaluated as continuous data
and dichotomized as <2 and >3 in accordance with the
mean number of siblings (mean 2.83 +1.29). Parents’ edu-
cation levels were classified as middle school and lower or
high school and higher. Social integrity was assessed by
“good relationships with friends and teachers” and dichoto-
mized as either yes or no. The academic success was evalu-
ated due to parental comments as “good” or “not good.”
Parents also reported on their children’s obesity problems,
and the weight and height measurements were determined
to calculate the body mass index (BMI).

BMI

The BMI was classified according to the World Health
Organization guidelines in five categories: underweight
(<18.5 kg/m?), normal weight (18.5-24.9 kg/m?), pre-
obese (overweight; 25-29.9 kg/m?), obesity class I (mod-
erate obesity; 30-34.9 kg/m?), and obesity class II (severe
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obesity; >35 kg/m?). For comparisons, BMI was classified
as non-obese (<29.9 kg/mz) and obese (>30.0 kg/m2) [18].

Statistical analysis

SPSS 23.0 (University of Kafkas, IP number: 194.27.41.6)
software was used for the data analysis. The percentage
distributions, frequencies, arithmetic means, and standard
deviations (SD) were examined as descriptive statistics.
The characteristics of the participants were described by
means and SD or frequencies and percentages according
to the type of variable (continuous or categorical variable,
respectively). Pearson’s chi-squared and Fisher’s exact tests
were used to compare variables. Logistic regression analy-
sis was used to identify independent variables affecting the
SRBDs. The data were adjusted to age and gender. The
Hosmer—Lemeshow test was used for measures of the fit
of the data for logistic regression analysis and the Omni-
bus test was used for determining the significance of model
coefficients. The odds ratio (OR) values were calculated
between the categorical variables for risk evaluation; the
95% confidence interval (CI) of the OR values were also
determined. The threshold for statistical significance was
set at p<0.05.

Results

The prevalence of SRBDs was 17.2% in the study group.
The study group’s age ranged from 6 to 13 years (mean:
9.37+1.91 years; 54.2% girls). The frequencies of SRBDs
according to age and gender are summarized in Table 1.
The percentage of SRBDs according to various characteris-
tics in children 6-13 years of age were 8.0% usually snore,
3.7% always snore, 4.6% snore loudly, 7.0% had heavy
breathing, 6.1% had trouble breathing, 2.0% had witnessed
apnea, 25.8% had their mouth open during the day, 36.3%
had dry mouth on awakening, 5.1% had nocturnal enure-
sis, 35.7% were not refreshed in the morning, 13.7% had
problems with sleepiness, 3.1% were sleepy per the teacher,
28.6% were hard to wake up, 22.0% did not listen, 15.4%
had difficulty organizing, 42.4% were easily distracted,
32.8% fidget, 27.6% were on the go, 27.8% interrupt, 7.6%
had morning headache, and 9.4% had delayed growth.
According to the BMI levels, 2.4% were obese in this study
group.

The frequency and distribution results of the socio-
demographic characteristics are summarized in first two
columns of Table 2. The mean PSQ was 15.98 +14.35
(min: 0, max: 72). The mean number of siblings was
2.83+1.29 (min: 1, max: 9). The parents’ education level
of more than high school was 44.6% in mothers and 60.0%
in fathers. The parents who were working included 24.1%

Table 1 Frequency of sleep-related breathing disorders according to
age and gender

SRBDs? SRBDs? Gender n°

n=1421 (participant) n, %

Age n°

6-8 9-13 Girl Boy

n=113,8.0% 43 70 48 65
n=53,3.7% 18 35 27 26
n=65,4.6% 31 34 32 33
n=100, 7.0% 31 69 44 56
n=287,6.1% 23 64 47 40
n=28,2.0% 10 18 14 14
n=367,258% 124 243 184 183
n=515,363% 163 352 281 234
n=506,357% 123 383 298 208
n=195,137% 38 157 118 77
n=44,3.1% 9 35 17 27
n=406,28.6% 101 305 223 183
n=313,22.0% 114 199 151 162
n=218,154% 89 129 102 116
n=601,42.4% 216 385 312 290

Usually snores

Always snores

Snores loudly

Heavy breathing

Trouble breathing
Witnessed apnea

Month open during day
Dry month on awakening
Not refreshed in morning
Problem with

Sleepy per teacher

Hard to wake up

Does not listen

Difficulty organizing
Easily distracted

On the go n=392,32.8% 153 239 159 233
Fidgets n=485,27.6% 187 278 215 251
Interrupt n=392,27.8% 153 239 159 233

n=73,51% 40 33 37 36
n=108, 7.6% 29 719 70 38
n=133,9.4% 49 84 62 71
n=382,5.8% 20 62 34 48

Nocturnal enuresis
Morning headache
Delayed growth

Parents reported obesity

Sleep-Related Breathing Disorders (n: frequency; %: percentage)
bAge was dichotomized as 6-8 and 913

“Gender was classified as girl and boy

of mothers and 94.3% of fathers. The ratio of household
smoking was 38%. There were 14.2% of the children who
had frequent infections. The percentage of chronic diseases
was 8.3% among the children. Parent-reported academic
success was 93.9%, a good relationship with friends was
96.8%, and a good relationship with teachers was 97.9%.
According to the parents, 5.8% of children were obese in
this study group.

A significant relationship was found between gender
and “positive” results for the PSQ. The PSQ scores were
significantly higher in boys. There was a significant rela-
tionship between age groups and positive PSQ results. PSQ
scores were also significantly higher in the older age group
(9-13 years). There was no significant relationship between
age groups and the frequency of snoring. Loud snoring was
significantly more common in the older age group. No sig-
nificant relationship was identified between age groups and
heavy breathing, witnessed apnea, and open-mouth breath-
ing during the day. The characteristics of trouble breath-
ing, dry mouth on awakening, difficulty organizing, fidg-
ets, on the go, interrupts, enuresis, and morning headache
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Table 2 Socio-demographic

o Characteristic n (1421) % Min Max Mean SD p (PSQ)
characteristics of the
participants and their Age
relationship with PSQ Scores 6-8 504 355 6 13 9.37 +191 0018
9-13 917 65.5
Gender
Girl 770 54.2 0.001
Boy 651 45.8
Mother’s education level
Middle school&| 788 55.5 0.001
High school& 1 633 45.5
Father’s education level
Middle school&| 569 40.0 0.001
High school& 1 852 60.0
Mother’s work
Yes 342 24.1 0.116
No 1079 75.9
Father’s work
Yes 1340 94.3 0.027
No 81 5.7
Number of siblings
<2 610 429 1 9 2.83 +1.29 0.107
>3 811 57.1
Household smoking
Yes 540 62.0 0.003
No 881 38.0
Frequency of infection
Yes 202 85.8 <0.0001
No 1219 14.2
Chronic diseases
Yes 118 91.7 <0.0001
No 1303 8.3
Relationship with friends
Yes (good) 1375 96.8 <0.0001
No (not good) 46 3.2
Relationship with teachers
Yes (good) 1391 97.9 <0.0001
No (not good) 30 2.1
Academic success
Good 1335 93.9 <0.0001
Not good 86 6.1
BMI
<29 1387 97.6 0.113
>30 34 2.4

Bold values indicates p < 0.05
PSQ Scores: >0.33 “positive” results, <0.32: “negative” results. The mean PSQ: 15.98 + 14.35 (min:0,

max:72)

n frequency, % percentage, SD standard deviation, p level of significance, Data are shown as mean + 1 SD

were significantly higher in the younger age group. The
characteristics of not refreshed in the morning, sleepiness,
sleepy per teacher, hard to wake up, and obesity were more
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common in the older age group. Significant findings are
presented in the last column of Table 2.

We examined the study group with regard to gender and

found a significant difference between boys and those in
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the usually snores category. There were no significant rela-
tionships between gender and the always snores and snores
loudly categories. The heavy breathing category was sig-
nificantly higher in boys. No significant relationships were
observed between gender and the trouble breathing and
observed apnea categories. There was a significant relation-
ship between boys and the mouth open during the day cat-
egory. There was no significant relationship between gen-
der and dry mouth on awakening. A significant relationship
was found between girls and the not refreshed in the morn-
ing and problem with sleepiness categories. We observed
a significant relationship between boys and being sleepy
per the teacher. No significant relationship was identified
between gender and being hard to wake up. There were sig-
nificant differences between boys and the does not listen,
difficulty organizing, fidgets, on the go, and interrupt cat-
egories. There was a difference that was close to being sig-
nificant between boys and the easily distracted character-
istic (p=0.070). No significant relationship was identified
between gender and enuresis. However, a significant rela-
tionship was found between girls and morning headache.
A significant relationship was also identified between boys
and delayed growth and obesity (Table 2).

The positive PSQ score ratio was 17.2%. The results also
identified a significant relationship between the “less edu-
cation level of parents” (both mother and father) and posi-
tive PSQ scores of the children. There were no significant
relationships between the PSQ score and sibling number or
obesity. A significant relationship was observed between a
positive PSQ score and household smoking, frequent infec-
tions, chronic diseases, not having good relationships with
friends and teachers, and not having good academic success
(Table 2). The relationships between SRBDs and socio-
demographic characteristics are presented extensively
in Table 3. To refrain from repetition, the only important
point here is the strong relationship identified between aca-
demic success and the categories of snoring and breathing
problems, ADHD, nocturnal enuresis, morning headache,
delayed growth, and parental-reported obesity. The Omni-
bus test showed that the model coefficients were statisti-
cally significant (p <0.0001). The Hosmer-Lemeshow test
showed a data goodness of fit for the logistic regression
analysis (p>0.05) (Table 4). In the logistic regression anal-
ysis results, we observed a significant relationship between
SRBDs and the characteristics of gender, frequent infec-
tions, chronic diseases, and academic success (Table 5).
The exponentials of the other independent variables were
not significant according to the logistic regression analysis.
The SRBDs risks were 1.504-fold (95% CI 1.120-2.020)
higher in boys than girls. The risk of SRBDs with fre-
quent infections was 1.921-fold (95% CI 1.306-2.827)
higher than having no frequent infections. Chronic dis-
eases increased the risk of SRBDs 2.212-fold (95% CI

1.413-3.464). SRBDs increased the risk of not having good
academic success by 4.673-fold (1/0.214) (95% CI, 95%
0.126-0.361) higher. The risks and 95% CI of SRBDs with
gender, frequent infections, chronic diseases, and academic
success are shown in Table 5.

Discussion

The prevalence of SRBDs according to the PSQ was rela-
tively low among school-aged children in the Kars Prov-
ince of Turkey. In studies from different parts of the world,
prevalence rates of sleep disorders range from 12 to 40%
in the pediatric population [2—4]. This variation could be
due to different methods used in the studies for determin-
ing sleep disorders or sample size. In a recent study, the
authors reported that the prevalence of sleep disorders in
Thai children is very high [19]. In a study from Norway, the
prevalence of sleep disorders in preschoolers was reported
to be 19.2% [6]. The prevalence of sleep disorders has been
reported at between 30 and 40% in Germany [20]. Fur-
thermore, almost 25% of all children have reported some
form of sleep disorder during childhood [21]. Previous
studies have demonstrated that frequent infections, asthma,
and allergy were important risk factors for SRBDs [22,
23]. Consistent with these studies, the results of the cur-
rent study showed an association between frequent infec-
tions and SRBDs. In our study, we found that boys had a
higher prevalence of SRBDs than girls. This is similar to
previous reports [19, 24]. The most striking relationship
in the current study was observed between low academic
success and ADHD, snoring, breathing problems, and noc-
turnal enuresis; these results are consistent with previous
studies [25-27]. A strong association has been reported
between obesity and sleep-related disorders in several
studies [28, 29]. However, no relationship was observed
between BMI and PSQ scores in our study. Similarly, in a
recent study, the authors reported no significant effects of
obesity on SRBDs [30]. The purpose of the current study
was to establish the prevalence of SRBDs and identify
associations between SRBD and socio-demographic fac-
tors. Interestingly, we observed that almost all socio-demo-
graphic characteristics investigated in this study, except for
the number of siblings, were associated with positive PSQ
scores. Only 22.8% of the families in this study were identi-
fied as being at a good economic level, and we observed
a strong relationship between the family economic level
and ADHD in the participants. Also, we observed a sig-
nificant relationship between parents’ low education levels
and ADHD symptoms. No previous studies have reported
any relationships with the parents’ economic or educational
levels and ADHD symptoms of children. The PQS scores
were higher in boys and older age groups in our study.
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Table 4 Results of Omnibus and Hosmer-Lemeshow tests
Dependent variables Independent variables —2 Log-likelihood Chi-square y2 Omnibus p
SRBDs (No: 0, Yes: 1) Age 1181.711 139.138 0.000%**
Gender
Mother education
Father education
Number of siblings
Economic level
BMI
Household smoking
Frequent infection
Chronic diseases
Academic success
Relationship with friends
Relationship with teachers
Hosmer—Lemeshow x2 (Chi-square) df p
11.839 8 0.159
Bold values indicates p < 0.05
df degree of freedom
Tables Logistic regres§ion Socio-demographic characteristics Exp (B) B SD standard p 95% confidence
analysis bet.ween the socio- deviation interval
demographic characteristics
and sleep-related breathing Minimum  Maximum
disorders
Constant (9-13)* 2412 0.881 0.573 0.125 - -
Age (9-13)* 1.304 0.266 0.161 0.100  0.951 1.789
Gender (boy) 1.504 0.408 0.150 0.007*  1.120 2.020
Mother’s education (HS&1) 0,702 -0.354  0.202 0.080  0.472 1.043
Father’s education (HS&1) 0.733 -0.310 0.183 0.090 0.513 1.049
Economic level (Good) 0.830 -0.186  0.526 0.723  0.296 2.325
Number of siblings (>3) 0.284 —-1.259 1.406 0.370  0.018 4.465
BMI (>30) 1.416 0.348  0.426 0415 0.614 3.266
Household smoking (yes) 1,278 0.245  0.152 0.107  0.948 1.722
Frequent infection (yes) 1.921 0.653 0.197 0.001* 1,306 2.827
Chronic diseases (yes) 2.212 0.794 0.229 0.001* 1413 3.464
Academic success (good) 0.214 —1.543 0.268 0.000* 0.126 0.361
Relationship with friends (good) 0.507 -0.680 0.399 0.088  0.232 1.107
Relationship with teachers (good)  0.639 —-0.448 0.522 0.391  0.229 1.779

Bold values indicates p < 0.05

*The data were adjusted to age and gender, Education level including high school and more

These results are consistent with previous studies [2, 3]. In
another study from Turkey, the authors also reported that
sleep disorders in men are more prevalent than in women
in the adult population [31]. In our study, a significant rela-
tionship was found between the PSQ scores and household
smoking. This result was not a surprise. The associations
between household smoking and sleep-disordered breath-
ing have been reported in previous studies [24, 32]. In the

current study, SRBDs were defined with the PSQ without
using any objective measures like polysomnography. This
is one of the limitations of our study. Another limitation is
the subjective measurement of certain characteristics such
as academic success and the relationships with teachers
and friends. We noticed that almost all parents answered
this question as “good,” which is doubtful. The sample of
this study is limited to a certain area, not random sampling.
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Therefore, it can be said that the sample’s national repre-
sentation is poor. The authors state that a major limitation
of the present paper is the setting of the local area and non-
random sampling. The power of this study was its broad
sample size. This work is the first study conducted in this
geographical region. The current study was also targeted
to increase the awareness about the importance of sleep
disorders in the population, especially in parents who are
responsible for the growth of a healthy generation. How-
ever, this can be achieved provided that such a training with
the parents would encourage practicing good sleep hygiene
and support this behavior with their children. Because of
its impact on the academic performance of children, good
sleep behavior must be acquired at an early age. Parents
must be careful with technological and industrial advances
including social media and computer games, which could
impair good sleep hygiene in their children. For produc-
tivity and health of the next generation, it is important to
remember that good sleep can increase children’s academic
success, but insufficient or fragmented sleep may impair the
physical and mental health of children [11, 33]. Unfortu-
nately, sleep disturbances are often ignored among medical
practitioners and do not receive the attention they deserve
in Turkey, as with other countries [4]. The current study
provides data-based evidence for practitioners and health
care services. It is expected that our findings will enhance
the awareness of the need for sufficient (good) sleep for liv-
ing healthy lives among individuals, societies, and health
care providers.
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