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Sleep is very important for human health and well-being, and sleep reduction and
disturbances are associated with a wide range of negative health consequences
especially for children.

The aim of this study was to assess sleep peculiarities and sleep disturbances in
contemporary school-age children.

Material and methods. We have examined 562 children at the age of 10-18 years (middle
age - 13.6+0.08 years) from urban and rural areas of two regions. Demographic and
clinical data, sleep timing characteristics (sleep onset, time for getting up, sleep latency),
frequency of daytime sleep, sleep duration and its quality assessment were obtained by
means of sleep questionaires.

Conclusions. Sleep analysis established in children under study insufficient night sleep,
with increased time expenditures for multimedia and electronic entertainment before
going to bed. Self-assessment of sleep quality in children was low in total especially in
age period 14-15 years.
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OCOBEHHOCTH CTPYKTYPbLI CHA ¥ NIOJAPOCTKOB
10.H. Hewumaiino, O.A.ITuomypuak

Con ouendv gavicet 0151 300p0BbsL U OIA2ONONYYUS YeN08eKd, d e20 COKpaujeHue U Hapy-
ULCHUS CBA3AHBI C WUPOKUM OUANAZOHOM OMPUYAMETbHBIX NOCTeOCmBuUl 05l 300P 08y,
0cobeHHo y Oemell.

IL[env pabomul - oyenumv 0COOEHHOCMU CHA U HAPYULEHUS CHA Y COBPEMEHHbIX Oemeil
WKONLHO20 803pACMAL.

Mamepun u memoodwl. Mol o6criedosanu 562 oemeii 10-18 nem (cpeonuii gospacm - 13,6
+ 0,08 nem) uz 20podcKux u cenbckux painoHos 08yx obnacmei. [Jemoepaguueckue u
KIUHUYeCKUe OaHHble, BpeMeHHble XapaKkmepucmuky CHa (Havyano cHa, 8pemMsa noovema,
OUMETbHOCMb 3ACLINAHUSA), YACMOMA OHEBHO20 CHA, NPOOOJIHCUMENTbHOCHb CHA U
OYeHKa e20 Kauecmeaa Dby NOTYYEeHbl C NOMOWBIO AHKEeMm CHA.

Bo1600b1. Ananus cHa ycmanogun y 06¢cied08anubix 0emeil HedoCmamoyHulil HOYHOU COH,
VeenuyeHuemM peMenl Ha MyTomumMeOuiiHvle U 3J1eKmMpOoHHbIe Pa3gliedeHus neped CHOM.
Camooyenka kauecmaa cHa'y Oemeill Ovllia HUdXCe 8 Yelnom, ocobeHHo 6 gospacme 14-15
Jem.

Knwouoei chosa:
nionimkiu,
CMpYKmypa cHy,
HIYHUL COH, AKICMb
CHY.

Kniniuna ta
EKCIIepUMEHTANTbHA
maroJiorisg T.17, Ne3
(65),4.2.- C.93-97.

OCOBJIMBOCTI CTPYKTYPHU CHY Y NIAJITKIB
10.M. Heuumaiino, O.A.ITiomypuax

CoH € oyarce sasxcnusum 0na 300po8'st ma 61a20N0YYYs MOOUHIU, A 1020 CKOPOUEHHS CHY
i nopyuteHHsa noe8's13amni 3 WUPOKUM 0iana3’oHOM He2AMUBHUX HACNIOKiI8 011 300p08's,
ocobnuso y dimeil.

Mema pooomu - oyinumu ocoonugocmi CHy ma nOpyuLenHtsi CHy y Oimetl Cy4acHo20 WKinb-
HO20 GIKY.

Mamepian ma memoou. Mu oocmeaxcunu 562 dimeti ¢ikom 10-18 pokis (cepeoniil gix -
13,6 £ 0,08 poxig) 3 micokux ma cilbCbKux patioie 06ox odnacmei. /Jemozpagiuni ma
KIIHIYHT OQHI, 4ACO8i XapaKkmepucmuKy CHy (NO4amoK CHY, 4ac NPOKUOAHHS, MPUSANicms
3QCUHANH5), YACIMOMa OeHHO20 CHY, MPUBANICMb CHY Ma OYiHKaA 1020 AKOCmi Oynu ompu-
MQaHI 3 ONUMYEANHUKIE CHY.

Bucnoexu. Ananiz cHy scmanosusg y obcmediceHux oimeti HeOOCMAMHICb HIYHO20 CHY),
3pOCMAaHHA GUMPAM 4acy HA MYJTbMUMeOiiHi ma eneKkmponti posgazu neped chom. Ca-
MOoYiHKa AKocmi cHy ¥ 0imeil 3 OYl1a HU3LKOI 8 Yinomy, ocoonugo y eiyi 14-15 poxis.

Introduction

growth and development. The good sleep must have

Sufficient and good quality sleep is extremely adequate duration, appropriate timing, sufficient quality
important for children. Just like a healthy diet and and absence of disturbances [3, 7, 8, 9]. Sleep problems
physical exercise, sleep is critical for children. Healthy are prevalent in childhood, and aspects of insomnia, such
sleep is an important physiological process for children as difficulties with sleep onset, awakening at night time
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and hard morning awakening, are among the most
common non-respiratory sleep problems during the school
years [1, 5]. Some of the consequences of poor sleep in
teenagers are behavioral problems, impaired learning and
school performance, sports injuries, mood deviation and
emotional dysregulation, and worse health including
obesity, metabolic syndrome, arterial hypertension [5].
Evidence also indicates that in adolescence a lack of sleep
may be related to high-risk behaviors such as alcohol and
drug use, suicidal behaviors [1, 2].

The gold standard for the assessment of sleep is
overnight polysomnography, which involves attachment
of a number of sensors for neurophysiological recording,
and is usually carried out in a special sleep laboratory
[10]. The limitations of polysomnography are following: it
is costly, time-consuming, labor intensive and may be
difficult to use in infants and young children. Sleep logs
or sleep diaries are used extensively to assess sleep in
any age groups: in infants, children and adults [1, 3]. Use
of sleep diaries is inexpensive method of collecting sleep/
wake information from large numbers of subjects over
long periods of time. But they are dependent on the
accuracy and reliability of the person completing them,
and thus have a number of limitations. Typically, pediatric
sleep diaries rely on parents to record bedtime, the time
the child went to sleep, the number and duration of
nocturnal awakenings, the time the child awoke in the
morning, and any daytime napping. This is used to
estimate both time in bed and total sleep time. In the last
years the average duration of night sleep has decreased
considerably [8]. National surveys in the US have shown
up to 2-hour decline in self-reported sleep duration over
the past 50 years [6, 9]. The peculiarities of sleep in
contemporary children have stimulated debate in pediatric
research.

Objective

The aim of this study was to assess sleep peculiarities
and sleep disturbances in contemporary school-age
children.

Material and methods

In total 562 children at the age of 10-18 years (middle
age - 13.6+0.08 years) from urban and rural areas of two
regions were examined. The study includes assessment of
resting anthropometric data, nutrition, physical activity
habits, peculiarities and quality of sleep, family and
socioeconomic data etc. Sleep timing - sleep onset, time
for getting up, sleep latency (time to falling asleep),
frequency of daytime sleep, nighttime and total sleep
duration and quality assessment were obtained with self-
report sleep diaries. Children's sleep quality graded as
"excellent," "good," "fair," and "poor." Circadian rhythm
chronotype was assessed too with the standard
questionnaire for identifying the chronotypes (morning-
evening). Statistical analysis was conducted with program
Statistica (version 5.11, StatSoft Inc.). All p-values were
two-tailed and p<0.05 was considered to be statistically
significant.

Results and discussion

Sleep duration is the most frequently investigated
sleep measure in relation to health development outcomes
in children and in our sample it was 8.45+0.44 (5-12) hours.
According to recommendations of US National Sleep
Foundation for age group 6-13 years sleep duration is
sufficient 9-11 hours and for teenagers (14-17 years) - 8-10
hours [9]. In our research the averages of night sleep
duration was close to these ranges but at least 12.6% of
children had night sleep shorter than 7 hours and 42.7% -
shorter than recommended 8 hours. Duration of night
sleep according to child age demonstrates decrease in
older groups (fig.1).

Sleep hygiene is one of important conditions for good
sleep. In our sample 11% of persons share a bed with
sibling, 76% sleep alone in a bed but share a room with
someone else and only 13% have their own room. Shared
beds are more likely among younger children aged 10-11
years and child's own room in 15-17 years was in 41% of
cases. Inside or outside noise was more commonly repor-
ted to be a problem for the child's sleep when the person
shared a room. Separate room frequently associates with
use of electronic devices and shared room associates with
TV watching and computers use.
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Fig.1. Nocturnal sleep duration according to children's age
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The shorter sleep duration correlate with later sleep
onset (r=0.86, p<0.05). In our cohort there are dependence
of sleep onset time with child's age (fig.2). In total the time
of going to bed earlier than 21 hours was in 12.8% cases
and later 23 hours - in 10.8%. Delayed sleep timing during
adolescence is partly dependent on environmental factors
that can displace sleep, such as homework, TV watching
or electronic devices and Internet use. However,
peculiarities of person circadian timing systems - morning
or evening chronotype, particularly during pubertal
period, can also explain delayed sleep/wake timing in
teenagers. Time of sleep onset in the most cases could be
chosen and changed by child itself or family. With the age
it became later and mostly in boys. The biggest obstacles
for early sleep beginning were TV regarding and use of
electronic devices. Late sleep onset had negative

correlation with the child physical activity. Starting from
the 14 years children with biphasic stereotype are going
to sleep later and compensate sleep deficiency by day
napping.

The duration to fall asleep (sleep latency) is a measure
of sleep quality computed as the time interval between
'lights out' until the onset of sleep. Photic information from
the retina is transmitted to the suprachiasmatic nucleus
and at night these signals release melatonin which
promotes sleep. Sleep latency may be assessed using
self-reports, actigraphy or with polysomnography.
Previous studies show that sleep latency is largely
independent on an individual's chronotype but is one of
clinical symptoms of sleep disturbances [3, 4]. There are
also changes of this index with children age (fig.3) but
they mostly depend upon child health, sleep hygiene, use
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Fig.2. Sleep onset time in children according to age
Plot of Means
Sleep latency
24
22 LA
41
5 20 A"
£ o
s 2
~ 18
2 VS
ko)
T 16 L L A,
& e 2
0] . .
» 14 e N
12 5
A
10
10 11 12 13 14 15 16 17
AGE, years

Fig.3. Time of sleep latency in children according to age

of electronic devices in older school age.

Persistent increased sleep latency is a major
characteristic of delayed sleep phase syndrome and/or
sleep onset insomnia. Long sleep latency may shortened
sleep duration and may lead to a wide range of problems
including irritability, cognitive impairment, depression and
loss of productivity. Increased sleep latency is also
associated with poor academic performance in
adolescents [1]. Although very long sleep latency can
lead to sleep deprivation but very short sleep latency can
reflect sleep deprivation too such as index of 'sleep debt'
due to insufficient sleep duration.
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The time for getting up is mostly scheduled by the
necessity to go to school and only on weekend could be
changed. The difference according to age is very narrow
in the average range in half of hour (fig.4). There is 15
minutes difference in awakening time between girls which
get up earlier than boys. Total sleep deficiency resulted in
hard awakening in the morning in 56.6% cases and 93.2%
of children have desire to sleep more. To compensate
insufficient night sleep 27.2% children have daytime sleep
in average 35.4+2.0 minutes. Short naps of around 5 to 15
minutes were reviewed as beneficial and associated with
better cognitive function, as were naps of longer than 30
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Plot of Means
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Fig.4. Sleep offset (awakening) time in children according to age

minutes [7].

Self-assessment of sleep quality is a complex indicator
which reflects the sleep environment, the duration of the
deep sleep (non-REM) phase and the presence of sleep
deteriorations [6]. The maturation of circadian sleep
regulation or its adjustment to sleep/wake schedule in
adolescence is very fine processes that might be affected
by decrease of night sleep. The heterogeneous nature of
sleep has been recently well established and distinct sleep

stages and sleep patterns in functions. In general,
whereas the presence of long non-REM sleep at nighttime
contributes to energy conservation and synaptic
homeostasis, while REM sleep dominated in daytime, is
serving for neuronal recuperation and emotional
regulation. Self-assessment of sleep quality in our children
was the worst in total especially in age period 14-15 years

(fig.5).

Plot of Means
Quality of sleep

3,4

w
w

A
/

Quality of sleep, units
N w w
{(e] o -

\

N
[e3)

N
=

10 11 12 13

14 15 16 17

AGE, years

Fig.5. Self-assessment of sleep quality according to age

The limitations of our investigation depend on
observational study design. We have not use
polysomnigraphy or actigraphy. Certain stratified analyses
performed for this study were also limited in power by the
small sample size in the stratified groups.

Conclusions

1.In our research the averages of night sleep duration
according to age were close to the recommended, but at
least 12.6% of children have night sleep shorter than 7
hours and 42.7% - shorter than recommended 8 hours.

2.Sleep hygiene is not optimal for good sleep. Shared
beds and room, inside noise, electronic devices and
computers use, TV watching lead to sleep deprivation.

3.Self-assessment of sleep quality was low in all
cohort especially in age period 14-15 years

Prospects of further research
To establish real prevalence of sleep deprivations in
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general pediatric population following clinical examination
and use at least actigraphy could be done. The possible
prognostic role of daytime sleep duration could be also
studied.
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