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Insuffi cient sleep duration is associated with worse self-rated 
health and more psychosomatic health complaints in adolescents
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ABSTRACT
OBJECTIVE:  To investigate the association between sleep duration and self-rated health and psychosomatic 
health complaints in a representative sample of Slovak adolescents aged 13 and 15 years.
BACKGROUND: According to empirically supported recommendations adolescents age 13 to 18 years old 
should sleep 8 to 10 hours per 24 hours on a regular basis to promote optimal health. 
METHODS: We used data from the Health Behaviour in School-aged Children (HBSC) study conducted in 
2018 in Slovakia comprising 8,405 adolescents aged from 11 to 15 years (mean age 13.43; 50.9% boys). 
Presented are results for specifi c age groups of 13-years old (n = 1,909) and 15-years old (n = 1,293) 
adolescents. Linear regression models adjusted for age and gender were used to asses associations 
between sleep duration and self-rated health and psychosomatic complaints. The modifi cations of the 
associations by age and gender were also explored. 
RESULTS: Insuffi cient sleep duration (less than 8hours) was signifi cantly associated with worse self-rated 
health and more overall as well as specifi c psychosomatic health complaints including headache, backache, 
feeling low, irritability and bad temper, feeling nervous, sleeping diffi culties and feeling dizzy.
CONCLUSION: In order to promote the health and well-being of adolescents, interventions to improve sleep 
duration are needed (Tab. 3, Ref. 36). Text in PDF www.elis.sk.
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1Institute of Social Medicine and Medical Ethics, Faculty of Medicine, 
Comenius University in Bratislava, Bratislava, Slovakia, and 2Department 
of Health Psychology, Faculty of Medicine, PJ Safarik University in Ko-
sice, Kosice, Slovakia 
Address for correspondence: M. Kosticova, MD, PhD, MPH, Institute 
of Social Medicine and Medical Ethics, Faculty of Medicine, Comenius 
University in Bratislava, Sasinkova 2, SK-813 72 Bratislava, Slovakia.
Phone: +421.2.9119377
Acknowledgements: This work was supported by the Slovak Research 
and Development Agency under the Contracts No. APVV-18-0070 and 
No. APVV-15-0012.

Introduction

Sleep is fundamental to children´s health and well-being. 
According to the recommendations of the American Academy 
of Sleep Medicine adolescents 13 to 18 years old should sleep 8 
to 10 hours per 24 hours on a regular basis to promote optimal 
health (1, 2). Sleeping for the recommended number of hours on 
a regular basis is associated with better physical and mental health 
outcomes, including improved cognitive performance, attention, 
behavior, emotional regulation and quality of life (3–5). 

Recent studies indicate that sleep duration is consistently de-
creasing over time and across adolescence and adolescents today 
are not getting enough sleep (6–9). Over the last 100 years there 
has been more than 1-hour decline of children´s and adolescents´ 
sleep duration as a result of progressive delays in bedtimes, but 
unchanged wake times (6). As adolescents get older, they prefer 

to go to bed later, which creates a signifi cant sleep debt mainly 
during the school days (7, 9, 10). Various factors have been shown 
to be associated with the late bedtimes and insuffi cient sleep dura-
tion in adolescence, such as shifts in the circadian rhythm during 
adolescence, early school start times, electronic media use dur-
ing the bedtime, lack of bedtime monitoring, stress at home and 
school (11–15).

Evidence suggests, that insuffi cient sleep has signifi cant ad-
verse consequences on adolescent physical and mental health, cog-
nitive functioning, emotions, behavior and safety; with increased 
risk of poorly perceived health, diabetes, obesity, hypertension, 
anxiety, depression, suicidality, substance use, behavioral prob-
lems, accidents and injuries (4, 11, 12, 16–18). 

There is evidence from the studies from other countries that 
insuffi cient sleep duration is associated with worse self-rated health 
and more psychosomatic complaints in adolescents (19–21), but 
no study has been done yet in Slovakia. Such information is im-
portant to fi nd out if Slovak adolescents are also sleep deprived 
and how sleep deprivation is affecting their health in order to 
identify the need for interventions to improve the sleep duration 
in Slovak adolescents. 

The aim of this study was to investigate the association be-
tween sleep duration and self-rated health and psychosomatic 
health complaints in a representative sample of Slovak adoles-
cents age 13 and 15 years. Empirically supported sleep recom-
mendations will be used to operationalize total sleep time, which 
recommends 8‒10 hours of sleep per night on a regular basis for 
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13 to 18 years old adolescents (2). Our study aimed to fi nd out if 
Slovak adolescents, who slept less than recommended, perceived 
their health worse and suffered from more health complaints than 
adolescents with suffi cient sleep duration.

Methods

Sample and procedure
We used data from the Health Behaviour in School-aged Chil-

dren (HBSC) study conducted in 2018 in Slovakia. The HBSC 
used a two-step sampling to obtain a representative sample. In 
the fi rst step, 140 larger and smaller elementary schools located 
in rural as well as in urban areas from all regions in Slovakia were 
asked to participate. These were randomly selected from a list of 
all eligible schools in Slovakia obtained from the Slovak Institute 
of Information and Prognosis for Education. The school response 
rate (RR) was 77.9%. In the second step, we obtained data from 
8,405 adolescents from the fi fth to ninth grades of the elemen-
tary schools in Slovakia in the target group of 11 to 15 years old 
(mean age 13.43; 50.9 % boys); one class per grade was selected. 
Presented are results for specifi c age groups of 13- and 15-years 
old adolescents.

Ethics
The study was approved by the Ethics Committee of the Medi-

cal Faculty at the P.J. Safarik University in Kosice (16N/2017). 
Parents were informed about the study via the school administra-
tion and could opt out if they disagreed with their child’s participa-

tion. Participation in the study was fully voluntary and anonymous 
with no explicit incentives provided for participation. 

Measures
Sleep duration during school days was calculated by estimating 

the time between bedtime and get up time. Bedtime was measured 
with the item: “At what time do you usually go to bed, when you 
are going to school the morning after?” Get up time was mea-
sured with the item: “At what time do you usually get up, when 
you are going to school?” According to the recommendations of 
the American Academy of Sleep Medicine (2) 13- and 15-years 
old adolescents should sleep 8-10 hours regularly. Sleep durations 
less than 8 hours were coded as “insuffi cient”, sleep durations 8 
hours and more as “suffi cient”. 

Self-rated health was measured using the single item “Would 
you say your health is…?” with the response categories “excel-
lent”, “good”, “fair”, and “poor”, and response categories where 
dichotomized (“excellent” and “good” vs. “fair”, and “poor”) as 
recommended by the HBSC study methodology (22).

The HBSC-symptoms checklist (HBSC-SCL) assessed the 
occurrence of eight subjective psychosomatic health complaints: 
headache, stomachache, backache, feeling low, irritability and bad 
temper, feeling nervous, sleeping diffi culties and feeling dizzy. The 
response categories indicating how frequently during the last 6 
months the symptoms had occurred are “rarely or never”, “about 
every month”, “about every week”, “more than once a week” 
and “about every day”. Responses for specifi c health complaints 
were dichotomized (“rarely or never” and “about every monthô vs 

13-years old
n = 1,909

15-years old
n = 1,293

boys
n, %

girls
n, %

boys
n, %

girls
n, %

Sleep duration (N, %)
suffi cient sleep duration (8 hours and more) 675, 70.2% 597, 65.5% 363, 53.1% 289, 49.7%
Self-rated health (N, %)
fair and poor 111, 11.3% 137, 14.8% 80, 11.4% 100, 17.0%
Health complaints (N, %)
2 and more at least once a week 303, 35.7% 364, 46.8% 216, 35.8% 273, 52.8%
Headache (N, %)
at least once a week 109, 11.4% 173, 19.2% 76, 11.2% 146, 25.4%
Stomach ache (N, %)
at least once a week 87, 9.4% 127, 14.4% 45, 6.8% 73, 13.0%
Backache (N, %)
at least once a week 140, 15.1% 156, 17.9% 111, 16.6% 117, 20.7%
Feeling low (N, %)
at least once a week 83, 9.3% 170, 20.1% 63, 9.7% 113, 20.6%
Irritability (N, %)
at least once a week 279, 30.3% 329, 37.6% 226, 34.1% 236, 42.1%
Feeling nervous (N, %)
at least once a week 324, 35.3% 343, 39.8% 195, 29.5% 237, 42.9%
Sleeping diffi culties (N, %)
at least once a week 158, 17.1% 234, 27.1% 111, 17.0% 173, 31.2%
Feeling dizzy (N, %)
at least once a week 65, 7.1% 144, 16.5% 63, 9.6% 104, 18.5%

Tab. 1. Descriptive statistics of studied variables stratifi ed by age and gender (Slovakia, 2018, 13- and 15-years old).



Kosticova M et al. Insuffi cient sleep duration is associated with worse self-rated health… 

xx

785

“about every week”, “more than once a week” and “about every 
day”). Also, recurrent multiple health complaints were computed 
and subsequently dichotomized, with two or more complaints at 
least once a week considered as representing noticeable subjec-
tive health complaints (23).

Statistical analysis
First, we described the sample using descriptive statistics. 

Second, we assessed the associations of the sleep duration with 
self-rated health and psychosomatic health complaints using uni-
variate logistic regression analysis crude and adjusted for age and 
gender. Finally, we explored the modifi cation of the associations 
of sleep duration with self-rated health and psychosomatic health 
complaints by age and gender. Statistical analyses were performed 
using SPSS v.20.

Results

Table 1 shows the basic descriptive statistics of the studied 
variables in the whole sample as well as stratifi ed by age and 
gender.

Tables 2 and 3 present the associations from univariate logistic 
regression models of sleep duration with self-rated health and psy-
chosomatic health complaints, adjusted for age and gender. More 
girls than boys rated their health worse and suffered from overall 
as well as specifi c psychosomatic complaints. Sleep duration was 
signifi cantly associated with self-rated health and psychosomatic 
health complaints, with insuffi cient sleep duration increasing the 
probability of worse self-rated health, overall psychosomatic health 
complaints as well as specifi c psychosomatic health complaints 
(headache, backache, feeling low, irritability and bad temper, feel-
ing nervous, sleeping diffi culties and feeling dizzy). Interactions 
of sleep duration with age and gender were tested but were not 
found to be signifi cant. The only exception was the interaction 

of sleep duration and gender with headache. Insuffi cient sleep 
duration among girls was associated with a higher probability of 
headaches at least once a week. 

 
Discussion

The present study in a representative sample of Slovak ado-
lescents demonstrates the association between sleep duration and 
self-rated health and health complaints. Half of the 15-years old 
and one third of 13-years old adolescents slept less than recom-
mended 8 hours during the school days. Insuffi cient sleep duration 
was associated with worse self-rated health and more overall as 
well as specifi c psychosomatic health complaints including head-
ache, backache, feeling low, irritability and bad temper, feeling 
nervous, sleeping diffi culties and feeling dizzy. Health complaints 
were more common in girls than in boys, no gender differences 
were found in the frequency of health complaints in sleep de-
prived adolescents, except headaches, which were more common 
in sleep deprived girls. 

Our results are in line with the results of the Health Behaviour 
in School-aged Children (HBSC) studies conducted in other coun-
tries (19, 21, 24) as well as other studies worldwide (18,20). The 
studies from Sweden (21) and Spain (20) confi rmed our fi ndings, 
that adolescents aged 11- to 15-years who slept less than recom-
mended, had higher odds of all specifi c complaints and they also 
found, that perceived sleep quality had a greater impact on per-
ceived health than total sleep time. Although sleep duration is a 
necessary component of “optimal sleep,” sleep quality also plays 
an important role and is a strong predictor of physical and mental 
health (5, 25). In our study, 27.1 % of 13-years old and 31.2 % of 
15-years old girls reported sleeping diffi culties once a week, and 
adolescents who slept less than recommended reported sleeping 
diffi culties more often. Evidence from HBSC study in Canadian 
adolescents showed that not just sleep duration, but also the timing 

Self-rated health
(fair and poor)

Health complaints
(2 and more at least once a week)

Model 1
OR, 95%CI

Model 2
OR, 95%CI

Model 3
OR, 95%CI

Model 1
OR, 95%CI

Model 2
OR, 95%CI

Model 3
OR, 95%CI

Gender
boys
girls

Ref.
1.43 1.16|1.76***

Ref.
1.30 0.99|1.71

Ref.
1.43 1.16|1.76***

Ref.
1.73 1.48|2.02***

Ref.
1.56 1.28|1.91***

Ref.
1.73 1.48|2.02***

Age
13-years old
15-years old

Ref.
1.02 0.83|1.27

Ref.
1.03 0.83|1.27

Ref.
1.20 0.90|1.60

Ref.
1.03 0.88|1.21

Ref.
1.03 0.88|1.21

Ref.
1.04 0.85|1.29

Sleep duration
suffi cient (8hours and more)
insuffi cient (less than 8 hours)

Ref.
1.36 1.10|1.68**

Ref.
1.21 0.88|1.65

Ref.
1.57 1.19|2.07***

Ref.
1.71 1.46|2.00***

Ref.
1.51 1.20|1.88***

Ref.
1.72 1.39|2.13***

Sleep duration*Gender
suffi cient*boys
insuffi cient*girls

Ref. 
1.24 0.82|1.89

Ref.
1.29 0.94|1.77

Sleep duration*Age
suffi cient*13-years old
insuffi cient*15-years old

Ref. 
0.71 0.47|1.09

Ref. 
0.98 0.71|1.35

*p < .05 **p < .01 ***p < .001

Tab. 2. The association of sleep duration with self-rated health and psychosomatic health complaints and the moderation by age and gender 
from univariate logistic regression (Odds ratios - OR, 95% Confi dence intervals - 95%CI) (Slovakia, 2018, 13- and 15-years old).
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Headache Stomachache
Model 1

OR, 95%CI
Model 2

OR, 95%CI
Model 3

OR, 95%CI
Model 1

OR, 95%CI
Model 2

OR, 95%CI
Model 3

OR, 95%CI
Gender
boys
girls

Ref.
2.21 1.81|2.70***

Ref.
1.75 1.33|2.30***

Ref.
2.21 1.81|2.70***

Ref.
1.78 1.41|2.26***

Ref.
1.64 1.20|2.23**

Ref.
1.78 1.41|2.26***

Age
13-years old
15-years old

Ref.
1.12 0.92|1.37

Ref.
1.13 0.92|1.38

Ref.
1.04 0.78|1.39

Ref.
0.77 0.60|0.99*

Ref.
0.77 0.60|0.99*

Ref.
0.78 0.56|1.09

Sleep duration
suffi cient (8hours and more)
insuffi cient (less than 8 hours)

Ref.
1.69 1.39|2.07***

Ref.
1.24 0.90|1.71

Ref.
1.58 1.22|2.06***

Ref.
1.23 0.97|1.56

Ref.
1.09 0.74|1.58

Ref.
1.24 0.92|1.68

Sleep duration*Gender
suffi cient*boys
insuffi cient*girls

Ref. 
1.65 1.10|2.48*

Ref. 
1.23 0.76|1.99

Sleep duration*Age
suffi cient*13-years old
insuffi cient*15-years old

Ref. 
1.17 0.78|1.75

Ref. 
0.97 0.59|1.59

Gender
boys
girls

Ref.
1.22 1.01|1.48*

Ref.
1.22 0.93|1.60

Ref.
1.22 1.01|1.48*

Ref.
2.41 1.94|2.99***

Ref.
2.31 1.72|3.10***

Ref.
2.41 1.94|2.99***

Age
13-years old
15-years old

Ref.
1.03 0.85|1.26

Ref.
1.03 0.85|1.26

Ref.
1.28 0.97|1.69

Ref.
0.95 0.76|1.18

Ref.
0.95 0.76|1.18

Ref.
0.94 0.70|1.28

Sleep duration
suffi cient (8hours and more)
insuffi cient (less than 8 hours)

Ref.
1.85 1.53|2.25***

Ref.
1.85 1.40|2.44***

Ref.
2.23 1.73|2.88***

Ref.
1.56 1.26|1.94***

Ref.
1.48 1.04|2.10*

Ref.
1.56 1.18|2.06**

Sleep duration*Gender
suffi cient*boys
insuffi cient*girls

Ref. 
1.01 0.69|1.48

Ref. 
1.09 0.71|1.69

Sleep duration*Age
suffi cient*13-years old
insuffi cient*15-years old

Ref. 
0.65 0.44|1.00

Ref. 
1.01 0.65|1.56

Gender
boys
girls

Ref.
1.38 1.19|1.61***

Ref.
1.27 1.04|1.55*

Ref.
1.38 1.18|1.60***

Ref.
1.41 1.21|1.63***

Ref.
1.42 1.16|1.72***

Ref.
1.40 1.21|1.63***

Age
13-years old
15-years old

Ref.
1.12 0.95|1.30

Ref.
1.12 0.95|1.31

Ref.
1.18 0.96|1.46

Ref.
0.89 0.76|1.04

Ref.
0.89 0.76|1.04

Ref.
0.99 0.80|1.21

Sleep duration
suffi cient (8hours and more)
insuffi cient (less than 8 hours)

Ref.
1.55 1.33|1.81***

Ref.
1.41 1.13|1.76**

Ref.
1.64 1.34|2.02***

Ref.
1.44 1.23|1.68***

Ref.
1.45 1.17|1.81***

Ref.
1.59 1.29|1.95***

Sleep duration*Gender
suffi cient*boys
insuffi cient*girls

Ref. 
1.21 0.89|1.65

Ref. 
0.98 0.72|1.33

Sleep duration*Age
suffi cient*13-years old
insuffi cient*15-years old

Ref. 
0.88 0.64|1.20

Ref. 
0.79 0.58|1.09

Gender
boys
girls

Ref.
1.93 1.62|2.31***

Ref.
1.82 1.42|2.33***

Ref.
1.93 1.62|2.31***

Ref.
2.35 1.87|2.96***

Ref.
2.24 1.62|3.08***

Ref.
2.35 1.87|2.96***

Age
13-years old
15-years old

Ref.
0.97 0.81|1.17

Ref.
0.97 0.81|1.17

Ref.
0.94 0.72|1.23

Ref.
1.10 0.88|1.38

Ref.
1.10 0.88|1.38

Ref.
1.24 0.90|1.72

Sleep duration
suffi cient (8hours and more)
insuffi cient (less than 8 hours)

Ref.
2.08 1.74|2.49***

Ref.
1.94 1.48|2.54***

Ref.
2.03 1.61|2.57***

Ref.
1.72 1.38|2.16***

Ref.
1.61 1.11|2.34*

Ref.
1.90 1.42|2.56***

Sleep duration*Gender
suffi cient*boys
insuffi cient*girls

Ref. 
1.14 0.80|1.62

Ref. 
1.11 0.70|1.76

Sleep duration*Age
suffi cient*13-years old
insuffi cient*15-years old

Ref. 
1.06 0.74|1.53

Ref. 
0.79 0.51|1.25

ns= not signifi cant, *p < .05 **p < .01 ***p < .001

Tab. 3. The association of sleep duration with specifi c psychosomatic health complaints and the moderation by age and gender from univariate 
logistic regression (Odds ratios - OR, 95% Confi dence intervals - 95%CI) (Slovakia, 2018, 13- and 15-years old).
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of sleep is related to adolescent health. Adolescents who went to 
sleep later, independently on sleep duration, reported worse health 
and more health complaints (26). The fi ndings from our previous 
study in the same sample of Slovak adolescents suggested that 
when adolescents got older, they went to sleep later (27). To our 
knowledge this is the fi rst study assessing the impact of sleep de-
privation on the health of adolescents in Slovakia. 

The fi ndings of our study confi rm the hypothesis that sleep 
deprived adolescents suffer from worse self-rated health and more 
psychosomatic complaints. As the fi ndings cannot demonstrate a 
causal relationship, questions about the underlying mechanism 
arise. Evidence shows that the causes and consequences of insuf-
fi cient sleep duration are often closely interrelated in complex ways 
(3, 11). It is currently considered that the association between sleep 
duration and health complaints is likely bidirectional, negative 
emotions and pain may have a negative impact on sleep, and a sleep 
defi ciency may have a negative effect on mood and health status 
the day after (16, 21, 28). According to a recent systematic review, 
a strong causal relationship exists between sleep loss in adolescents 
and adverse health outcomes, however, this link may be weakened 
by competing infl uences such as emotional status and psychoso-
cial functioning (16). Adolescence is a period during which major 
biological, social, physiological, and cognitive changes take place 
(29). Subjective health complaints, which are common in adoles-
cents, are often viewed as a reaction to psychosocial stress and 
mostly based on sensations from physiological processes (19, 20). 
Evidence from experimental studies has shown that insuffi cient 
sleep causes an imbalance in physiological processes and neuro-
hormonal changes which might increase the vulnerability of ado-
lescents to different types of stressors and result in psychosomatic 
health complaints (30,31) and similar mechanism might be expect-
ed based on the revealed connection between insuffi cient sleep and 
psychosomatic health problems as a part of fi ndings in our study. 

Strengths and limitations
The strengths of the study include a large representative sam-

ple, the use of valid HBSC questionnaire and empirically based 
sleep recommendations. Moreover, the national HBSC study is a 
part of the international HBSC study running in 44 countries every 
4 years, so it enables to compare the data between the countries 
and analyse time trends.

There are some limitations of the study. First, the cross-sec-
tional design does not allow to establish causal relationships. We 
are uncertain whether the insuffi cient sleep is a determinant or 
outcome of health complaints. Second, we used subjective mea-
sures of sleep duration, which are not able to measure sleep as 
precisely as objective measures, such as actigraphy. Nevertheless, 
this is common in questionnaire studies that cover a broad range 
of topics and a large sample of participants, such as the HBSC 
study. Third, the sleep duration was calculated as a difference be-
tween wake-up time and bedtime, which is the time spent in bed 
and not the time spent asleep. This could have caused the number 
of suffi cient sleepers was overestimated. Finally, regarding the op-
timal time of sleep, we referred to sleep recommendations of the 
American Academy of Sleep Medicine (1), which recommends 

at least 8 hours of regular sleep for 13-years old adolescents, 
compared to 9 hours recommended by National Sleep Founda-
tion (3). If we have used more strict recommendations of NSF, 
we would have a higher proportion of insuffi cient sleepers in 13 
years old adolescents. 

Implications
The results of our study suggest that health professionals and 

caregivers should pay attention to adolescent sleep duration since 
insuffi cient sleep is a common problem and might explain high 
levels of health complaints in this population. In order to promote 
the health and well-being of adolescents, interventions to improve 
sleep duration are needed. There is strong evidence that delaying 
school start time can be the most effective method to benefi t ado-
lescent sleep (32–36). The role of parental bedtime monitoring in 
relation to sleep duration is also hugely discussed in recent stud-
ies (13, 15, 24), therefore future research is needed to investigate 
this association in Slovak adolescents. Future research should also 
focus on factors associated with insuffi cient sleep duration in ado-
lescence in order to fi nd out why adolescents go sleep late during 
the school nights, what they do during their time awake and how 
these activities infl uence their health. 

Conclusion
In conclusion, the present study highlights the association be-

tween sleep duration and subjective health and health complaints 
in adolescents from Slovakia. Our fi ndings suggest that  a high 
proportion of Slovak adolescents is sleeping less than recom-
mended during the school days and insuffi cient sleep duration is 
associated with worse self-rated health and more psychosomatic 
health complaints. Therefore, in order to promote the health and 
well-being of adolescents, interventions to improve sleep dura-
tion are needed. 
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