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Frequency and Risk Factors of Sleep
Problems Among High School Students
Who Will Undergo University Entrance

Exam as a Stressful Experience

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Pre va len ce of sle ep dis tur ban ces is 15-35%, which is mo re fre qu ent du ring ado les cen ce.
Stress is known to ca u se sle ep dis tur ban ce, in par ti cu lar in som ni a. In this study it is ai med to eva lu a te the fre-
quency of sle ep dis tur ban ces among high scho ol stu dents who will un der go a uni ver sity en tran ce exam as a stress
fac tor, and re la ti ons hip of sle ep dis tur ban ces with the sug ges ted va ri ab les. MMaatteerriiaall  aanndd  MMeett  hhooddss:: This des crip ti -
ve study was con duc ted in fo ur dif fe rent types of high scho ols and a pri va te uni ver sity pre pa ring exam co ur se in
Is tan bul. One se ni or and one ju ni or class from all scho ols and fo ur clas ses from the pri va te co ur se we re se lec ted by
simp le ran do mi za ti on and all stu dents we re in vi ted to ta ke pla ce in the study. Of the stu dents, 324 ac cep ted to par-
ti ci pa te and 302 who fully-fil led qu es ti on na i res we re inc lu ded in the analy sis. A self-re port qu es ti on na i re abo ut
ma in symptoms of sle ep di sor ders and gas tro-esop ha ge al ref lux, chro nic whe e zing or co ugh at nights, cof fe e and/or
te a in ta ke, al co hol and drug use, ci ga ret te smo king, his tory of chro nic di se a ses and cur rent me di ca ti ons was used
to get the da ta. Chi-squ a re, Stu dent’s t -test and bi nary lo gis tic reg res si on analy sis we re used. RRee  ssuullttss::  Of the par-
ti ci pants, 33.4% (101) re por ted ex ces si ve day ti me sle e pi ness. The par ti ci pants who re por ted in som ni a we re %20.2
(61). The risk fac tors for in som ni a we re; ad dic ti ve drug use, chro nic co ugh and whe e zing and dep res si ve symptoms
[Odds ratio (OR): 7.33-95% CI: 1.67-32.30, OR: 2.43- 95% CI: 1.31-4.64, 95% OR: 2.10-CI: 1.01-4.10 res pec ti vely].
The number of par ti ci pants who dec la red that they had sle ep dis tur ban ces was 121 (40.1%), and 75 (24.8%) of the
par ti ci pants re por ted Obs truc ti ve Sle ep Ap ne a (OSA) symptoms. The risk fac tors for OSA symptoms we re; chro -
nic co ugh and whe e zing, gas tro-esop ha ge al ref lux symptoms and being over we ight-obe se (OR: 5.07- 95% CI: 2.62-
9.84, OR: 2.85-95% CI: 1.75-4.67, OR: 95% 3.74-CI: 1.75-7.99 res pec ti vely). CCoonncc  lluu  ssii  oonn:: Alt ho ugh sle ep dif fi cul ti es
se e med to be very com mon, this was re la ted to obe sity, chro nic co ugh, gas tro-esop ha ge al ref lux symptoms, ci ga -
ret te smo king, ad dic ti ve drug use and dep res si ve symptoms mo re than exam stress. Thus the stu dents with ast hma
and those who are over we ight may be as ked and ma na ged abo ut sle ep di sor ders.

KKeeyy  WWoorrddss::  Sle ep ini ti a ti on and ma in te nan ce di sor ders; ado les cent; stress, physi o lo gi cal; sle ep ap ne a, obs truc ti ve 

ÖÖZZEETT  AAmmaaçç::  Ado le san çağ da ol duk ça yay gın olan uy ku bo zuk lu ğu nun sık lı ğı %15-30’dur. Stre sin uy ku bo zuk -
luk la rı na özel lik le in som ni a ya se bep ol du ğu bi lin mek te dir. Bu ça lış ma da bir stres fak tö rü ola rak Üni ver si te sı na -
vı na gi re cek olan öğ ren ci ler de uy ku bo zuk luk la rı nı de ğer len dir mek ve uy ku bo zuk luk la rı nın di ğer de ğiş ken ler le
iliş ki si ni göz le mek amaç lan mış tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu ta nım la yı cı ça lış ma İstan bul’ da bu lu nan ve tür le ri bir -
bi rin den fark lı dört li se de ve bir özel ders ha ne de ger çek leş ti ril miş tir. Ku ra yön te mi ile her okul dan ve bir ders -
ha ne den bi rer sı nıf se çil miş ve bu sı nıf lar da ki tüm öğ ren ci le re ula şıl mış tır. Öğ ren ci le rin 324’ü ça lış ma yı ka bul
et miş, an ke ti tam dol du ru an 302’si ça lış ma kap sa mı na alın mış tır. Uy ku bo zuk luk la rı nın baş lı ca semp tom la rı, gas -
tro-öze fa ji yal ref lü, kro nik “whe e zin g” ve ya ge ce ök sü rük le ri, çay, kah ve tü ke ti mi, al kol ve/ve ya si ga ra kul la nı -
mı, var olan kro nik has ta lık öy kü sü  ve sü rek li ilaç kul la nı mı ile il gi li bil gi ler ken di be yan la rı na da ya nan bir so ru
for mu ile top lan mış, ve ri le rin ana li zin de ki-ka re, t-tes ti ve lo jis tik reg res yon kul la nıl mış tır. BBuull  gguu  llaarr::  Ka tı lım cı -
la rın %33.4 (101)’ü gün için de aşı rı uyuk la ma ha lin de ol duk la rı nı be lirt miş tir. İnsom ni a sık lı ğı %20.2 (n: 61)’dir.
İnsom ni a için risk fak tör le ri; ilaç ba ğım lı lı ğı, kro nik ök sü rük, “whe e zin g” ve dep re sif be lir ti ler ola rak  tes pit edil -
miş tir (Sı ra sıy la OR: 7.33-%95 CI: 1.67-32.30, OR: 2.43- %95 CI: 1.31-4.64, OR: 2.10- %95 CI: 1.01-4.10) Ka tı -
lım cı la rın %24.8(75)’i obs trük tif uy ku ap ne (OSA)  bul gu la rı açı sın dan po zi tif  ka bul edil miş tir. OSA risk fak tör le ri
kro nik ök sü rük, whe e zing, gas tro-öze fa ji yal ref lü ve aşı rı ki lo lu ol du ğu nu dü şün mek ola rak sap tan mış tır. (Sı ra -
sıy la OR: 5.07- 95% CI: 2.62-9.84,  OR: 2.85- 95% CI: 1.75-4.67, OR: 3.74- 95% CI: 1.75-7.99). SSoo  nnuuçç::  Uy ku bo -
zuk luk la rı çok sık ol mak la bir lik te bu du rum sı nav stre sin den çok obe zi te, kro nik ök sü rük, gas tro-öze fa ji yal ref lü
semp tom la rı, si ga ra kul la nı mı, ilaç ba ğım lı lı ğı ve dep re sif semp tom lar la iliş ki li dir. Bu ne den le en azın dan as tı mı
olan ve faz la ki lo lu olan öğ ren ci le rin uy ku bo zuk lu ğu sor gu lan ma lı dır.  

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Uy kuya dalma ve sürdürme bo zuk luk la rı; ado le san; stres, fizyolojik; obs trük tif uy ku ap ne si  
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mo unt of sle ep is an im por tant in di ca tor of
he alth and well-be ing in chil dren and ado-
les cents.1 Pre va len ce of sle ep dis tur ban ces

among ge ne ral po pu la ti on is es ti ma ted to be abo ut
15-35%.2-4 What is less well re cog ni zed is that
chro nic sle ep prob lems are al so af fec ting up to 30%
of chil dren.5 Sle ep dis tur ban ces inc lu de prob lems
with sle ep re la ted bre at hing, ini ti a ting and ma in -
ta i ning sle ep, pa ra som ni as, aro u sal di sor ders and
ex ces si ve day ti me sle e pi ness. They are men ti o ned
qu i te fre qu ent by ado les cents, be ca u se of aca de mic
and so ci al chal len ges of that li fe sta ge.6 They may
ca u se sle e pi ness, dif fi culty with con cen tra ti on, fa-
ti gu e and emo ti o nal la bi lity prob lems in le ar ning,
le ad to po or scho ol per for man ce6-8 and ne ga ti vely
af fect nor mal growth.9 Ho we ver, the re la ti vely
high pre va len ce and the po ten ti al for day ti me re-
sults, it is men ti o ned that chro nic sle ep prob lems
in chil dren are re por tedly un der-di ag no sed at the
pri mary ca re le vel.10-12

In Tur key, high scho ol stu dents bet we en the
ages of 15-18 ex pe ri en ce se ri o us stress and an xi ety
be ca u se of uni ver sity en tran ce exam that they sho -
uld ta ke af ter gra du a ti on from the high scho ol. An
app li cant must suc ce ed in this na ti on wi de uni ver -
sity en tran ce exam to be ab le to ad mit a fa culty that
he wis hes to con ti nu e his edu ca ti on abo ut an oc-
cu pa ti on. Only 15% of stu dents can be suc cess ful
at this exam. The exa mi na ti on is a sum ma ti ve as-
sess ment and me a su res an end po int rat her than
the prog ress. Sin ce the exam is held only on ce a ye -
ar; the can di da tes study for the exam du ring the
who le edu ca ti o nal ye ar and ex pe ri en ce a per for -
man ce an xi ety at the fi nal exam. Along this pe ri od,
most of the stu dents at tend to pri va te co ur ses be si -
des scho ol prog rams. 

We se arc hed the Tur kish Med li ne and Tur kish
Me di cal Da ta ba se (Ulak bim) with the key words;
sle ep and stu dent or uni ver sity or ado les cent or
scho ol se pa ra tely and with ad di ti o nal Turk or Tur -
kish or Tur key key words in Pub med. We fo und
only two stu di es which inc lu ded se con dary and
high scho ol stu dents with dif fi culty in fal ling as le -
ep.13,14 Alt ho ugh the se stu di es ad dres sed this to pic,
no ne of them we re con duc ted in stu dents who
were preparing for university enterance exam. Our

hypot he sis is that the stu dents who fa ce a stress ful
event li ke uni ver sity en tran ce exam com pa red to
the ones who do not fa ce stress ful event are mo re
li kely to ex pe ri en ce sle ep dis tur ban ces.  Thus, in
this study, we eva lu a ted how com mon sle ep dis tur-
ban ces were among the stu dents who would and
would not ta ke the uni ver sity en tran ce exam at the
end of an edu ca ti onal ye ar, and the re la ti ons hip of
sle ep dis tur ban ces with so ci o-de mog rap hic cha rac -
te ris tics, and ot her do cu men ted fac tors li ke cof fe e
and te a con sump ti on, al co hol and drug use, ci ga -
ret te smo king, physi cal exer ci se, chro nic di se a ses,
cur rent me di ca ti ons, symptoms of ast hma and gas-
tro-esop ha ge al ref lux.   

MA TE RI AL AND MET HODS
This study was con duc ted in bet we en No vem ber
2004-Ap ril 2005 as a des crip ti ve study. 

To de tect the pre va len ce with 5% stan dard er -
ror, the samp le si ze was cal cu la ted as 246 at 95%
con fi den ce in ter val and 80% po wer. Sin ce the pre -
va len ce of sle ep di sor ders in Tur key in this age gro -
up is not known, a pre va len ce of 50% was used to
cal cu la te the samp le si ze. 

The samp le si ze was es ti ma ted to be 245 with
a stan dard er ror of 5%. As the ir cur ri cu lum in ten -
sity are va ri ab le, we se lec ted a samp le that inc lu -
ded par ti ci pants from all dif fe rent types of
high-scho ols, a to tal of four in Tur key, which we -
re; sci en ce, tech ni cal, pri va te and pub lic high
scho ols by pic king up at ran dom from the list of
all in a dis trict of İstan bul. In or der to inc lu de the
stu dents who we re gra du a ted from high scho ol at
pre vi o us ye ars but still wil ling to ta ke uni ver sity
en tran ce exam, a pri va te, uni ver sity exam pre pa -
ring co ur se was al so inc lu ded in the study. At each
scho ol, from the list of all clas ses, one ju ni or class
and one se ni or class was se lec ted at ran dom by
simp le ran do mi za ti on. In to tal four ju ni or out of
16 and four se ni or clas ses out of 15 we re se lec ted.
At the uni ver sity exam pre pa ra ti on co ur se four
we re se lec ted out of 11 by simp le ran do mi za ti on.
A to tal of 324 stu dents ag re ed to par ti ci pa te in the
study. The da ta of 22 we re in comp le te, so 302 we -
re inc lu ded in the analy sis. De ta i led in for ma ti on
abo ut the study was gi ven to the stu dents both
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orally and writ ten on the qu es ti on na i res. No iden-
tity in for ma ti on was re cor ded on the qu es ti on na -
i res to pro vi de con fi den ti a lity. All stu dents at each
class who ac cep ted to par ti ci pa te we re inc lu ded in
the study.  Of the stu dents, 99% ag re ed to par ti ci -
pa te. Study pro to col was ap pro ved by the Edu ca ti -
on Di rec tor of the go ver nors hip. 

A self-re port qu es ti on na i re was app li ed at the
clas sro om, un der su per vi si on. In de pen dent va ri ab -
les we re; sex, gra de, scho ol type, in co me le vel, 
mot her’s and fat her’s edu ca ti on le vel, li ving ar ran -
ge ment, ha ving a chro nic he alth con di ti on, using
con ti nu o us me di ca ti on, re gu lar exer ci se, per cep ti -
on of body we ight, cof fe e/te a in ta ke, al co hol in ta -
ke, smo king, using psycho-ac ti ve drugs,
self-re por ted scho ol per for man ce, self-re por ted de-
p res si ve symptoms, co ugh or whe e zing at nights
and gas tro-esop ha ge al ref lux symptoms. De pen -
dent va ri ab les we re; in som ni a (dif fi culty in fal ling
as le ep or fre qu ent awa ke ning), obs truc ti ve sle ep
ap ne a symptoms (sno ring, cho king, gas ping for air,
mo uth bre at hing, wit nes sed ap ne a epi so des)   rest-
less leg-syndro me symptoms (cre e ping, craw ling or
un com for tab le, dif fi cult-to-des cri be fe e lings in the
legs; a com pel ling ur ge to mo ve the limbs; mo tor
rest less ness; symptoms wor sen at rest; re pe ti ti ve
jer king limp mo ve ments) and nar co lep si a symp-
toms (ex ces si ve and overw hel ming day ti me sle e pi -
ness even af ter ade qu a te noc tur nal sle ep; sud den
epi so des of musc le we ak ness trig ge red by emo ti o -
nal re ac ti ons; a tem po rary ina bi lity to talk or mo -
ve on fal ling as le ep or awa ke ning; vi vid,
frigh te ning, dre am li ke ex pe ri en ces that oc cur whi -
le do zing or fal ling as le ep), ex ces si ve day ti me sle e -
pi ness and  self per cep ti on of sle ep di sor der.

Ot her than the in de pen dent va ri ab les men ti o -
ned abo ve, symptoms of ot her sle ep di sor ders we -
re inc lu ded in the analy sis of both in som ni a and
ex ces si ve day ti me sle e pi ness as in de pen dent va ri -
ab les.

Par ti ci pants who we re ex pe ri en cing dif fi cul -
ti es both in fal ling as le ep and fre qu ent awa ke nings
we re con si de red po si ti ve for in som ni a. Par ti ci pants
who ga ve thre e or mo re af fir ma ti ve ans wers for
symptoms of cer ta in sle ep dis tur ban ce we re ac cep -
ted po si ti ve for symptoms of that dis tur ban ce. 

Chi-squ a re, Stu dent’s t-test and bi nary lo gis -
tic reg res si on analy sis we re used to analy ze the 
da ta. SPSS 11.5 soft wa re was used to per form sta tis-
ti cal analy sis. Sum mary sta tis tics for ca te go ri cal 
da ta we re ex pres sed as % (num ber) and the con ti -
nu o us da ta we re ex pres sed as me an ± stan dard 
de vi a ti on (s.d.). The sig ni fi can ce le vel of the con fi -
den ce in ter vals (CI) for the pa ra me ters was cho sen
as 95%. A p va lu e less than 5% con si de red to be in-
di ca ti ve for a sig ni fi cant dif fe ren ce bet we en gro up
me ans.   

RE SULTS
SO CI O-DE MOG RAP HIC DA TA

Se venty one (23.5%) of the par ti ci pants we re girls
and 231(76.5%) we re boys. As girls ge ne rally don’t
pre fer tech ni cal high-scho ols and as we ha ve inc lu -
ded a tech ni cal high-scho ol, ma le par ti ci pants we -
re mo re than fe ma le par ti ci pants. Ave ra ge age was
17.34 (s.d.= 1.82). Twenty eight (59.3%) of the par-
ti ci pants re por ted that the ir gra des we re ex cel lent
and 27 of them (9.0%) re por ted that the ir gra des
we re bad. The ju ni ors who wo uld not ta ke uni ver -
sity en tran ce exam at the end of that edu ca ti on ye -
ar we re 36.8% (111) of the par ti ci pants. Ot her
so ci o-de mog rap hic cha rac te ris tics and  fre qu ency
of al co hol and drug use, cof fe e, te a and co ke in ta ke
and ci ga ret te smo king are sum ma ri zed in Tab le 1. 

FRE QU ENCY OF SLE EP DIS TUR BAN CES

Num ber of par ti ci pants who re por ted that they we -
re ex pe ri en cing dif fi culty in fal ling as le ep we re 99
(32.8%), who re por ted dif fi culty in ma in ta i ning
sle ep we re 136 (45.0%). The par ti ci pants who re-
por ted ex pe ri en cing both dif fi cul ti es we re 20.2%
(61) of the samp le and we re ac cep ted as ex pe ri en -
cing in som ni a symptoms.

Of the par ti ci pants, 75 (24.8%) re por ted three
or mo re Obs truc ti ve Sle ep Ap ne a symptoms (OSA),
23 (7.6%) re por ted three or mo re rest less leg syn-
dro me (RLS) symptoms and 13 (4.3%) re por ted
three or mo re nar co lepsy symptoms ). One hun-
dred forty nine (49.3%) of the par ti ci pants we re ex-
pe ri en cing dif fi culty in ma in ta i ning at ten ti on, 72
(23.8%) re por ted gas tro-esop ha ge al ref lux symp-
toms at night and 68 (22.5%) re por ted that they
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we re wa king up with co ugh or whe e zing which
was not re la ted with com mon cold, 67 (22.2%) of
the stu dents re por ted that they we re ex pe ri en cing
ex ces si ve day ti me sle e pi ness. One hun dred and
twenty-one (40.1%) of the par ti ci pants be li e ved
that they had sle ep dis tur ban ces. 

FAC TORS AS SO CI A TED WITH SLE EP DIS TUR BAN CES

Age was not as so ci a ted with most of the sle ep dis-
tur ban ce symptoms but ave ra ge age of the par ti ci -
pants who re por ted to ha ve ex ces si ve day ti me
sle e pi ness was hig her [t= -3.147, me an age 17.3 (s.d:
1.6) vs 18.0 (s.d: 1.8) p= 0.002]. 

In som ni a was sig ni fi cantly mo re fre qu ent
among the sub jects who re por ted to ha ve chro nic
di se a ses (p= 0.013), chro nic co ugh and whe e zing at

nights (p< 0.001), dep res si ve symptoms (p< 0.01)
and drug ad dic ti on (p= 0.037, Fis her’s exact test)
(Tab le 2).

The re was no sta tis ti cally sig ni fi cant re la ti -
ons hip bet we en any of the in de pen dent va ri ab les
and rest less leg syndro me or nar co lepsy symptoms. 

OSA symptoms we re mo re fre qu ent among
the par ti ci pants who we re over we ight or obe se 
de pen ding on self-re ports, (p< 0.001) who had a
chro nic me di cal con di ti on (p< 0.01), who had dif-
fi cul ti es in ma in ta i ning sle ep be ca u se of co ugh or
whe e zing (p< 0.001) or gas tro-esop ha ge al ref lux
symptoms (p< 0.001), drug use (p= 0.009) and dep -
res si ve symptoms (p< 0.001). The par ti ci pants who
did exer ci se re gu larly we re ex pe ri en cing OSA
symptoms less fre qu ently (p= 0.04) (Tab le 3).

Socio-demographic characteristics n (%)

Sex Female 71(23.5%)

Male 231(76.5%)

Grade Junior 111(36.8%)

Senior 102(33.8%)

Graduate 94(29.4%)

Living arrangement With the family 237(78.5%)

Dormitory 4(1.3%)

Alone 50(16.6%)

With friend(s) 10(3.3%)

Chronic health condition Present 32(10.6%)

Not present 170(89.4%)

Continuous medication Positive 21(7.0%)

Negative 181(93%)

Regular physical exercise Positive 151(50.0%)

Negative 151(50.0%)

Perception of body weight Obese and overweight 46(15.2%)

Normal 256(74.8%)

Cofee-tea-coke None 17(5.6%)

0-4 portions /a day 234(78.1%)

≥5 portions /a day 51(16.9%)

Alcohol None 207(68.5%)

Rare (less than once in a week) 80(26.5%)

Frequent (equal or more than once in a week) 7(2.3%)

Cigarette Never 212(70.2%)

Occasionally (less than one cigarette in a day) 38(12.6%)

Continuous (at least one cigarette a day) 52(17.2%)

Addictive  drug use Ever 9(3.0%)

Never 303(97.0%)

TABLE 1: Socio-demographic characteristics, frequency of coffee-tea, alcohol, cigarette, addictive use
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In som ni a was al so sig ni fi cantly as so ci a ted with
OSA (p< 0.001) and rest less leg syndro me symp-
toms (p= 0.001). Ex ces si ve day ti me sle e pi ness (EDS)
was ex pe ri en ced mo re fre qu ently by fe ma les (p=
0.018), the stu dents who wo uld ta ke the uni ver sity
en tran ce exam at the end that edu ca ti o nal ye ar (p=
0.010), smo kers (p= 0.008), the stu dents who we re
not li ving with the ir fa mi li es (p= 0.014), who re-
por ted dep res si ve symptoms (p< 0.001), who re por -
ted gas tro-esop ha ge al ref lux symptoms (p< 0.001)
and co ugh and whe e zing at nights (p< 0.001). EDS
was al so sig ni fi cantly as so ci a ted with OSA symp-
toms (p< 0.001) and RLS symptoms (p= 0.001), in-
som ni a (p= 0.026) (Tab le 4).

The par ti ci pants who re por ted chro nic me di -
cal con di ti on, con ti nu o us me di ca ti on use, be ing
over we ight or obe se, re por ting dep res si ve symp-
toms, ref lux or co ugh and whe e zing at nights, RLS
symptoms, nar co lepsy symptoms, OSA symptoms
and the par ti ci pants who re por ted that they we -

ren’t suc cess ful at scho ol, mo re fre qu ently be li e ved
that they had sle ep dis tur ban ce (p< 0.05).

RISK FAC TORS OF SLE EP DI SOR DERS

All fac tors as so ci a ted with in som ni a in the uni va -
ri a te analy sis ex cept ha ving a chro nic di se a se was
inc lu ded in the lo gis tic reg res si on mo del. As ha ving
a chro nic di se a se was sig ni fi cantly as so ci a ted to
chro nic co ugh and whe e zing (χ2= 19.221, p<
0.001), we did not inc lu de this va ri ab le in the mo -
del. The par ti ci pants who re por ted dep res si ve
symptoms had two ti mes [Odds ratio (OR): 2.10,
95% CI: 1.01-4.10], the par ti ci pants who re por ted
chro nic co ugh and whe e zing at nights had 2.4 ti -
mes (OR: 2.43, 95% CI: 1.31-4.64) and the par ti ci -
pants who re por ted ad dic ti ve drug use had 7 ti mes
(OR: 7.33, 95% CI: 1.67-32.30) gre a ter risk for in-
som ni a (Tab le 5). Alt ho ugh ad dic ti ve drug use was
the most im por tant risk fac tor, the wi de ran ge of
con fi den ce in ter val sho uld be no ti ced. This co uld
be at tri bu ted to mi no rity of its fre qu ency. 

Insomnia symptoms 

(difficulty in falling asleep and χχ2

maintaining sleep) No insomnia symptoms Total p

Socio-demographic characteristics

Chronic disease Positive 11 (34.4%) 21 (65.6%) 32 (100.0%) 4.463

0.035

Negative 50 (18.5%) 220 (81.5%) 270 (100.0%)

Addictive drug use Never 6 (66.7%) 3 (33.3 %) 9 (100.0%) 12.427

0.003*

Ever 55 (18.8%) 238 (81.2%) 293 (100.0%)

Chronic cough and wheezing at nights Positive 24 (35.3%) 44 (64.7%) 68 (100.0%) 12.407

<0.001

Negative 37 (15.8%) 197 (84.2 %) 234 (100.0%)

Depressive symptoms Positive 47 (25.3 %) 139 (74.7 %) 186 (100,0%) 7.723 0,005

Negative 14(12.1 %) 102 (87.9 %) 116 (100,0%)

Symptoms of sleep disorders

RLS ≥3 symptoms 9 (39.1%) 14 (60.9%) 23 (100.0%) 5.536

0.019

<3 symptoms 52 (18.6%) 227 (81.4 %) 279 (100.0%)

OSA ≥3 symptoms 25 (33.3%) 50 (66.7%) 75 (100.0%) 10.679

0.001

<3 symptoms 36 (15.9%) 191 (84.1%) 227 (100.0%)

TABLE 2: The factors which are significantly associated with insomnia.

*Fisher’s exact test.
RLS: Restless leg syndrome; OSA: Obstructive sleep apnea.
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All fac tors sig ni fi cantly as so ci a ted with OSA
symptoms in the uni va ri a te analy sis ex cept ha ving
chro nic di se a se and dep res si ve symptoms we re in-

c lu ded in lo gis tic reg res si on mo del. As ha ving a
chro nic di se a se was sig ni fi cantly as so ci a ted to
chro nic co ugh and whe e zing (χ2= 19.221, p< 0.001),

TABLE 3: The factors which are significantly associated with three or more OSA symptoms.

≥ 3 OSA symptoms <3 OSA symptoms Total p

Chronic medical condition Positive 17 (53.1%) 15 (46.9%) 32 (100.0%) <0.001

Negative 58 (21.5%) 212 (78.5%) 270 (100.0%)

Overweight-obese (based on self-reports) Positive 24 (52.2%) 22 (47.8%) 46 (100.0%) <0.001

Negative 51 (19.9%) 205 (80.1%) 256 (100.0%)

Chronic cough or wheezing at nights Positive 40 (58.8%) 28 (41.2%) 68 (100.0%) <0.001

Negative 35 (15.0%) 199 (85.0%) 234 (100.0%)

Gastro-oesophageal reflux symptoms Positive 31 (43.1%) 41 (56.9%) 72 (100.0%) <0.001

Negative 44 (19.1%) 186 (80.9%) 230 (100.0%)

Addictive drug use Ever 6 (66.7%) 3 (33.3%) 9 (100.0%) 0.009*

Never 69 (23.5%) 224 (76.5%) 293 (100.0%)

Depressive symptoms Positive 59 (31.7%) 127 (68.3%) 185 (100.0%) <0.001

Negative 15 (13.8%) 100 (86.2%) 115 (100.0%)

Regular Physical Exercise Positive 30 (19.9%) 121 (80.1%) 151 (100.0%) 0.04

Negative 45 (29.8%) 106 (70.2%) 151 (100.0%)

*Fisher’s Exact Test.
OSA: Obstructive sleep apnea.

RLS: Restless leg syndrome; OSA: Obstructive sleep apnea.

TABLE 4: The factors which are significantly associated with excessive daytime sleepiness.

Excessive daytime sleepiness

Positive n (%) Negative n (%) Total χχ2 p

Sex Female 23 (32.4) 48 (67.6) 71 (100,0) 5.604 0,018

Male 44 (19,0) 187 (82.0) 231 (100,0)

University entrance exam This year 51 (26.7) 140 (73.3) 111 (100,0) 6.139

Next year 16 (14.4) 95 (85.6) 191 (100.0) 0,013

Depressive symptoms Positive 56 (30,1) 130 (69.9) 186 (100,0) 17.604 <0.001

Negative 11 (9.5) 105 (90.5) 116 (100,0)

Current smoker Positive 29 (32.2) 61 (67.8) 90 (100,0) 7.481 0,006

Negative 38 (17.9) 174 (82.1) 212 (100,0)

Accommodation With family 44 (18.6) 193 (81.4) 237 (100,0) 8.539 0,004

Dormitary 23 (35.4) 42 (64.6) 65 (100,0)

Gastrooesophageal reflux symptoms Positive 28 (38.9) 44 (61.1) 72 (100,0) 15.279 <0.001

Negative 39 (17,0) 191 (83,0) 230 (100,0)

Cough or wheezing at nights Positive 29 (42.6) 39 (57.42) 68 (100,0) 21.284

Negative 38 (16,2) 196 (83.8) 234 (100,0) <0.001

Symptoms of sleep disorders 

Insomnia Positive 20 (32.8) 41 (67.2) 61 (100.0) 4.976

Negative 47 (19.5) 194(80.5) 241 (100.0) 0.026

OSA ≥3 symptoms 40 (53.3) 35 (46.7) 75 (100.0) 56.075

<3 symptoms 27 (11.9) 200 (88.1) 227 (100.0) <0.001

RLS ≥3 symptoms 15 (65.2) 8 (34.8) 23 (100.0) 26.704

<3 symptoms 52 (18.6) 227 (81.4) 279 (100.0) 0.001



we did not inc lu de this va ri ab le in the mo del. Ha -
ving dep res si ve symptoms was not inc lu ded be ca -
u se the se symptoms pro bably we re con se qu en ce of
OSA rat her than the ca u se. By bi nary lo gis tic reg -
res si on analy sis; the par ti ci pants who re por ted ad-
dic ti ve drug use had 5 ti mes (OR: 5.23, 95% CI:
0.97-28.23); who re por ted co ugh or whe e zing at
nights had 5 ti mes (OR: 5.07, 95% CI: 2.62-9.84);
who re por ted gas tro-esop ha ge al symptoms had 3
ti mes (OR: 2.85, 95% CI: 1.75-4.67) and the par ti -
ci pants who per ce i ve them sel ves as over we ight or
obe se had 4 ti mes (OR: 3.74, 95% CI: 1.747-7.99)
gre a ter risk of pre sen ting OSA symptoms (Tab le 6).

All fac tors as so ci a ted with EDS in the uni va ri -
a te analy sis we re inc lu ded in the lo gis tic reg res si -
on analy sis. The par ti ci pants who re por ted
dep res si ve symptoms had 4.5 ti mes (OR: 4.48, 95%
CI: 1.42-7.56); who re por ted thre e or mo re OSA
symptoms had 4 ti mes (OR: 3.74, 95% CI: 1.73-
8.06) and who re por ted RLS symptoms had 3 ti mes
(OR: 2.92, 95% CI: 1.01-8.38) gre a ter risk of ex ces -
si ve day ti me sle e pi ness (Tab le 7).  

DIS CUS SI ON
The re is gro wing evi den ce that, sle ep prob lems in
ado les cents are mo re pre va lent than re a li zed by he -
alth pro fes si o nals and they ne ga ti vely af fect be ha -
vi or, at ta in ment of so ci al com pe ten ce and qu a lity
of li fe.15 Aut hors no ted that physi ci ans did not ro -
u ti nely scre en for sle ep di sor ders in ado les cents and
sle ep prob lems we re un der di ag no sed.16-18 In our
study 40.1% of the par ti ci pants be li e ved that they
had sle ep dis tur ban ces which was qu i te fre qu ent.
A cross-sec ti o nal sur vey of 1535 scho ol chil dren
(aged 5-18) which was con duc ted in New Or le ans,
re por ted sle ep dis tur ban ce with a fre qu ency of
15.4% but the age gro up was yo un ger than our

study.5 In lar ge in ter na ti o nal sur veys, it was men-
ti o ned that 16% of ado les cents re port da ily sle e pi -
ness in the mor nings.15

Si mi lar to our study, in a study in Ta i wan,
which exa mi nes si mi lar age gro up, sle ep dif fi cul ti -
es we re fo und to be over 48%.19 In this study, the
aut hors fo und that age was an im por tant fac tor for
sle ep dif fi cul ti es and they re por ted that se ni or stu-
dents se e med to ha ve lon gest sle ep la tency; that is
the ti me ne e ded to fall as le ep. Anot her cross-sec ti -
o nal study, in Chi na, of 1365 sub jects, who se ages
we re bet we en 12-18 ye ars, sup por ted the high fre-
qu ency of our study as it is re por ted that in som ni -
a symptoms we re 16.9% and ol der age was
sig ni fi cantly as so ci a ted with in som ni a.20 In our
study, only ex ces si ve day ti me sle e pi ness (EDS) was
mo re fre qu ent among ol der stu dents. On the ot her
hand, in our study most of the par ti ci pants’ ages
we re 17-18 (55.6%) and only 5.3% of the par ti ci -
pants we re 20 ye ars and ol der. As our study gro up
was con si de rably ho mo ge no us re gar ding the age
com pa red to this study, the dif fe ren ces bet we en
age gro ups might not be sig ni fi cant. 

Se ve ral stu di es re vi e wed the ef fect of fe ma le
sex on sle ep dif fi cul ti es and a fe ma le pre pon de ran -
ce of EDS was fo und.21-23 Si mi larly in our study EDS
and dif fi culty in fal ling as le ep we re mo re fre qu ent
among girls. Anot her sle ep di sor der fo und to be mo -
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OR: Odds ratio.

RLS: Restless leg syndrome; OSA: Obstructive sleep apnea; OR: Odds ratio.

Variables OR 95% CI p

Addictive drug use (baseline never) 7.33 1.67-32.30 0.009

Chronic cough and wheezing (baseline no) 2.43 1.31-4.64 0.005

Depressive symptoms (baseline none) 2.10 1.01-4.10 0.003

TABLE 5: Risk factors for insomnia (experiencing 
difficulties both in falling asleep and 

frequent awakenings).

Variables OR 95% CI p

Depressive symptoms (baseline none) 4,48 1,42-7,56 0,006

OSA symptoms (baseline 0-2 symptoms) 3,74 1,73-8,06 0,001

RLS symptoms (baseline 0-2 symptoms) 2,92 1,014-8,38 0,047

TABLE 7: Risk factors for excessive daytime sleepiness.

Variables OR 95% CI p

Addictive drug use (baseline never) 5.23 0.97-28.23 0.055

Cough or wheezing (baseline no) 5.07 2.62-9.84 <0.001

Gastro-oesophageal reflux symptoms (baseline no) 2.85 1.745-4.67 <0.001

Overweight-obese (baseline no) 3.74 1.75-7.99 0.001

TABLE 6: Risk factors for OSA symptoms 
(≥3 symptoms).

OR: Odds ratio.
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re pre va lent among girls was ini ti a ting and ma in ta -
i ning sle ep (DIMS) in a study, con duc ted in USA,
of girls bet we en 11-14 ye ars.24 Anot her study with
39.588 ci ti zens aged 15 ye ars or ol der li ving in Ta i -
wan, wo men sco red an ave ra ge of 1.25 po ints hig -
her than men on the in som ni a in ven tory but af ter
con trol ling for so ci al ro les, the sex dis cre pancy in
in som ni a dec re a sed slightly.25 So re se arc hers re a li -
zed that when age gro ups and so ci al ro les are re cog-
ni zed, gen der might be a risk fac tor mo re than sex. 

The most fa mi li ar ad ver se ef fect of caf fe i ne is
dis rup ti on of sle ep. Pre vi o us stu di es ha ve shown
that hig her caf fe i ne in ta ke and smo king was ne ga -
ti vely as so ci a ted with sle ep du ra ti on.26 In our
study, ho we ver we fo und no re la ti ons hip bet we en
in som ni a and te a-cof fe e con sump ti on.

Li u et al. fo und that lack of ha bi tu al physi cal
exer ci se, po or physi cal he alth, lon ger dis tan ce from
ho me to scho ol, and li fe stress ex pe ri en ced du ring
the past 12 months we re sig ni fi cantly as so ci a ted
with an in cre a sed risk of in som ni a.20 Mur dey et al
conc lu ded that gre a ter ti me spent in se den tary be-
ha vi or is as so ci a ted with re du ced sle ep ti me.27 Si m-
i lar to the se re sults, the sub jects in our study who
had re gu lar physi cal exer ci se re por ted in som ni a
symptoms less fre qu ently, but by lo gis tic reg res si -
on analy sis, physi cal exer ci se was not a sig ni fi cant
fac tor. 

As it was men ti o ned in the li te ra tu re, ado les -
cents who we re ex pe ri en cing dis tur bed sle ep, ex pe-
ri en ced a ran ge of de fi cits in func ti o ning, and
chro nic po or sle ep was sig ni fi cantly as so ci a ted with
emo ti o nal prob lems28 and the stron gest cor re la tes
of in som ni a we re dis tur bed mo od, fa ti gu e and su i -
ci dal ide a ti on.29 Pa ral lel to the se stu di es, in our
study po pu la ti on, re por ting dep res si ve symptoms
as ex pec ted, was fo und to be an im por tant risk fac-
tor for in som ni a (OR: 2,10, 95% CI: 1.01-4.10) and
se e med to be very fre qu ent. This fin ding was very
much worth of con cern.  Ot her risk fac tors for in-
som ni a we re ad dic ti ve drug use (OR: 7.33, 95% CI:
1.67-32.30) and co ugh and whe e zing at nights (OR:
2.43, 95% CI: 1.31-4.64). 

When we analy zed OSA symptoms; we fo und
that they we re mo re fre qu ent among the par ti ci -

pants who re por ted that they we re over we ight or
obe se, had a chro nic me di cal con di ti on and had
dif fi cul ti es in ma in ta i ning sle ep be ca u se of co ugh
or whe e zing or gas tro-esop ha ge al ref lux symp-
toms (GER), as well as the ones using ad dic ti ve
drug. The par ti ci pants who we re do ing re gu lar ex-
er ci se we re ex pe ri en cing OSA symptoms slightly
less fre qu ently. Among the se fac tors, co ugh or
whe e zing at nights se e med to be an ef fec ti ve risk
fac tor (OR: 5.07, 95% CI: 2.62-9.84). The se fin d-
ings we re qu i te si mi lar to anot her study with cli -
ni cally stab le bronc hi al ast hma tic 30 uni ver sity
stu dents and a si mi lar gro up of 30 he althy stu-
dents re sul ted, 93% of the pa ti ents ex pe ri en ced
sle ep dis tur ban ces as com pa red to 33% of the sub-
jects in the con trol gro up.30 Day ti me sle e pi ness
and ti red ness (63%) and dif fi culty in ma in ta i ning
sle ep we re al so very fre qu ent among ast hma tic
par ti ci pants.31 Ho we ver, it is known that sle ep di -
sor de red bre at hing is to be con si de red in chil dren
and ado les cents with sno ring tho se who don’t qu -
a lify OSA cri te ri a. So fo cu sing only to the ado les -
cents who sno re or ha ve OSA symptoms may
ca u se to un de res ti ma te the sub ject.32

Si mi lar to a study which was con duc ted in the
Uni ted King dom, the aut hors conc lu ded that
sympto ma tic GER was very com mon among the
sub jects with a bre at hing sle ep di sor der,33 we fo und
a re la ti ons hip bet we en OSA symptoms and gas tro-
esop ha ge al ref lux symptoms in our study (OR: 2.85,
95% CI: 1.75-4.67). 

In a pros pec ti ve study inc lu ding 1001 pa ti ents,
it is fo und that over we ight and obe se pa ti ents slept
shor ter than pa ti ents with a nor mal body mass in -
dex.34 Anot her study, in which 78 se ve rely obe se
and 40 he althy sex and age matc hed adult par ti ci -
pants we re inc lu ded, sle ep pat terns with full-night
poly som nog raphy we re exa mi ned. It was conc lu -
ded that; se ve re obe sity even in ab sen ce of OSA
symptoms, is as so ci a ted with sle ep re la ted di sor ders
and EDS.35 In our study, we fo und that; ex pe ri en -
cing OSA symptoms (OR: 3.74, %95 CI: 1.73-8.06),
ex pe ri en cing RLS symptoms (OR: 2.92, 95% CI:
1.01-8.38) and dep res si ve mo od (OR: 4.48, 95% CI:
1.42-7.56) we re risk fac tors for ex ces si ve day ti me
sle e pi ness and sle ep dis tur ban ces. 
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CONC LU SI ONS

Sin ce OSA symptoms we re very much re la ted to
whe e zing, ado les cent pa ti ents with the se symp-
toms sho uld be as ked for sle ep di sor ders. As dep -
res si ve symptoms we re ob ser ved very fre qu ently,
we conc lu ded that dep res si on might be scre e ned
among ado les cents who ha ve in som ni a. However
it is wor ri so me that edu ca tors con ti nu e to fa il to re -
cog ni ze stu dents who may ha ve dis rup ted sle ep
pat terns and that; physi ci ans fa il to ask abo ut sle ep.
The stu dents who we re go ing to ta ke a uni ver sity
en tran ce exam we re ex pe ri en cing ne it her sle ep dif-

fi cul ti es nor dep res si ve symptoms but only ex ces -
si ve day ti me sle e pi ness sig ni fi cantly. Pri mary he -
alth-ca re pro vi ders can as sist in as ses sing sle ep in
ado les cents and edu ca ting them abo ut the im por -
tan ce of ade qu a te sle ep and the con se qu en ces of
sle ep dep ri va ti on. Stu dents with ex ces si ve day ti me
sle e pi ness and dif fi culty in ma in ta i ning at ten ti on
sho uld be in for med abo ut sle ep hygi e ne and when
ne e ded co un se ling sho uld be gi ven. 

As a re sult, alt ho ugh sle ep dif fi cul ti es se e med
to be very com mon at this age, this fin ding was not
re la ted to the gi ven stres sing fac tor but EDS was an
emer ging prob lem.
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