
Turkiye Klinikleri J Med Sci 2014;34(1) 87

Comparison of Polysomnography
Variables in Obstructive Sleep Apnea

Patients with or without Excessive
Daytime Sleepiness

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Excessive daytime sleepiness (EDS) is a common symptom in patients with
obstructive sleep apnea (OSA), and  the reason for this could not be fully elucidated. The aim of this
study was to compare polysomnographic and demographic features of patients with OSA with or
without EDS according to Epworth Sleepiness Scale (ESS). MMaatteerriiaall  aanndd  MMeetthhooddss::  A total of 82 adult
patients who were diagnosed with OSA with polysomnography were retrospectively divided into 2
groups in terms of having EDS (ESS>10) or not (ESS≤10) according to ESS score. RReessuullttss::  Forty six pa-
tients had an ESS score >10. Patients with OSA suffering from sleepiness were younger (p=0.010),
more obese (p=0.039), had higher arousal index (p=0.051) and apnea hypopnea index (AHI) (p=0.036)
on polysomnography. There was no gender difference between two groups (p=0.423). Polysomno-
graphic findings revealed that there were no differences in total sleep time, sleep efficiency or over-
all distribution of sleep stages (N1,N2, N3, REM), or nocturnal mean and minimum saturation
(p=0.516, p=0.790, p=0.674, p=0.852, p=0.677, p=0.137, p=0.286, p=0.353, respectively). On multi-
variate regression analysis, arousal index, total AHI, and age were effective in determination of ESS
score (p<0.001). CCoonncclluussiioonn::  OSA patients with EDS were younger and more obese when compared
to OSA patients with no EDS. No single factor was effective for detection of EDS with ESS score.
Rather, factors such as severity of OSA, arousal index, and age were collectively decisive.  

KKeeyy  WWoorrddss::  Sle ep ap ne a, obs truc ti ve; poly som nog raphy 

ÖÖZZEETT  AAmmaaçç::  Gün düz uy ku lu luk, obs trük tif uy ku ap ne li (OSA) has ta lar da sık gö rü len, an cak ne de -
ni tam ola rak ay dın la tı la ma mış bir semp tom dur. Ça lış ma da Ep worth uy ku luk luk ska la sı (ESS) so nu-
cu na gö re aşı rı uy ku lu lu ğu olan ve ol ma yan OSA’ lı has ta la rın po li som nog ra fik ve de mog ra fik
özel lik le ri nin kar şı laş tı rıl ma sı amaç lan dı. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Po li som nog ra fi ile OSA ta nı sı kon-
muş 82 [Ap ne hi pop ne in dek si (AHİ)>15/sa] eriş kin has ta (28 ka dın/54 er kek), ESS so nu cu na gö re
gün düz aşı rı uy ku lu lu ğu (GA U) olan (ESS>10) ve ol ma yan (ESS≤10) şek lin de 2 grup ta ret ros pek tif
ola rak in ce len di. BBuull  gguu  llaarr::  Has ta lar dan 46’sın da ESS>10 idi. Gün düz uy ku lu lu ğu olan OSA’ lı has ta -
lar da ha genç (p=0,010) ve obez di (0,039). Bu gru bun po li som nog ra fi le rin de aro u sal in dek si (p=0,051)
ve ap ne hi pop ne in dek si (AHİ) da ha yük sek ti (p=0,036). İki grup ara sın da cin si yet fark lı lı ğı gö rül -
me di (p=0,423). Po li som nog ra fi le rin de to tal uy ku sü re si, uy ku et kin li ği ya da uy ku ev re le ri nin da -
ğı lı mı (N1,N2,N3,REM), nok tur nal or ta la ma sa tu ras yon ve en dü şük sa tu ras yon de ğer le ri açı sın dan,
iki grup ara sın da an lam lı fark yok tu (sı ra sıy la p=0,516, p=0,790, p=0,674, p=0,852, p=0,677, p=0,137,
p=0,286, p=0,353). Çok lu reg res yon ana li zin de ESS sko ru nun be lir len me sin de, aro u sal in dek si, to tal
AHİ, yaş ve vü cut kit le in dek si (VKİ) de ğiş ken le ri nin bir lik te et ki li ol du ğu sap tan dı (p<0,001). SSoo  --
nnuuçç::  Aşı rı uy ku lu luk ta rif et me yen OSA’ lı la ra gö re, uy ku lu lu ğu olan la rın da ha genç ve da ha obez ol-
du ğu sap tan mış tır. GA U’ nun var lı ğı nı gös ter me de kul la nı lan ESS sko run da, so rum lu tek bir fak tö rün
bu lun ma dı ğı; OSA’ nın ağır lı ğı, aro u sal in dek si, yaş ve VKİ gi bi fak tör le rin hep bir lik te ESS sko run -
da be lir le yi ci ol du ğu gös te ril miş tir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Uy ku ap ne si, tı ka yı cı; po li som nog ra fi  
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Obs truc ti ve sle ep ap ne a (OSA) is a syndro me
cha rac te ri zed by re cur rent comp le te or
par ti al up per air way obs truc ti on du ring

sle ep, and fre qu ently ac com pa ni ed by noc tur nal
hypo xe mi a and sle ep frag men ta ti on. Ap pro xi ma -
tely half of the pa ti ents are af fec ted by ex ces si ve
day ti me sle e pi ness (EDS), which is an im por tant
symptom be ca u se it af fects qu a lity of li fe ne ga ti -
vely and in cre a ses risk of work pla ce and traf fic ac-
ci dents.1-7 Alt ho ugh EDS usu ally pre sents in
pa ti ents with OSA, and ac cep ted as a car di nal of it,
EDS is not ob ser ved in all pa ti ents for unk nown re -
a sons.8 So me stu di es sho wed an as so ci a ti on bet we -
en EDS and ap ne a/hypop ne a and aro u sal in de xes,
whe re as so me ot her stu di es ha ve sho wed a clo se re-
la ti on par ti cu larly bet we en noc tur nal oxy ge na ti on
and EDS symptoms, and re por ted re la ti ons with va -
ri o us fac tors rat her than a sing le fac tor.9-11

The aim of the pre sent study was to in ves ti ga -
te the de mog rap hic and poly som nog rap hic fin dings
that are po ten ti ally ef fec ti ve on EDS in pa ti ents
with cli ni cally sig ni fi cant OSA [ap ne a hypop ne a
in dex (AHI) >15/h], and to com pa re the dif fe ren ces
bet we en our fin dings and pa ra me ters used in si mi -
lar stu di es.

MA TE RI AL AND MET HODS

The study ret ros pec ti vely en rol led 82 pa ti ents (28
fe ma les, 54 ma les) who un der went poly som nog -
raphy bet we en Ja nu ary 2010 and Ja nu ary 2011, and
we re di ag no sed with mo de ra te or cli ni cally sig ni -
fi cant OSA (AHI>15/h). De mog rap hic and poly -
som nog rap hic da ta of the pa ti ents we re ret ri e ved
ret ros pec ti vely from pa ti ents’ fi les. Pa ti ents re ce i -
ving OSA tre at ment, tho se ha ving anot her ac com -
pan ying sle ep di sor der such as pe ri o dic leg
mo ve ment di sor der, nar co lepsy, pa ra som ni a, cen-
tral sle ep ap ne a syndro me, and obe sity hypo ven ti -
la ti on syndro me, tho se with can cer, se ve re physi cal
di sa bi lity, men tal re tar da ti on, ma jor psychi at ric di -
se a se, or the ones using hypno tics or an ti dep res sant
drugs we re exc lu ded. In this ret ros pec ti ve study,
poly som nog raphy was the only pro ce du re per for -
med to all pa ti ents who app li ed to the hos pi tal with
symptoms con sis tent with sle ep ap ne a, and no ad-
di ti o nal pro ce du res we re per for med. All pa ti ents

sig ned the ir in for med con sents which inc lu ded the
de ta ils and in for ma ti on abo ut the pos sib le prob-
lems co uld be met du ring poly som nog raphy pro-
ce du re, and sta ted that the ac qu i red da ta co uld be
used for sci en ti fic stu di es whi le the ir iden tity in-
for ma ti on we re kept sec ret. 

AS SESS MENT OF EX CES SI VE DAY TI ME SLE E PI NESS 

In for ma ti on re gar ding ba sic pa ti ent comp la ints
abo ut sle ep and the co mor bi di ti es we re ret ri e ved
from pa ti ent fi les. For des crip ti on of EDS, to tal Ep-
worth Sle e pi ness Sca le (ESS) sco re (0-24) was used
which was ob ta i ned by sco ring the li ke li ho od of
do zing or sle e ping in each des cri bed si tu a ti on bet -
we en 0 (wo uld ne ver do ze or sle ep) and 3 (high
chan ce of do zing or sle e ping) in Tur kish va li da ted
Ep worth Sle e pi ness Sca le (ESS). It des cri bes the li -
ke li ho od of do zing or sle e ping of pa ti ents in 8 spe-
ci fic si tu a ti ons, sho wing sub jec ti ve sta te of
sle e pi ness.12 Pa ti ents with a to tal sco re gre a ter than
10 we re ac cep ted EDS po si ti ve.13 Pa ti ents we re gro -
u ped in to two gro ups ac cor ding to ESS sco re be ing
EDS po si ti ve (ESS>10) and EDS ne ga ti ve (ESS≤10).

POLY SOM NOG RAP HIC RE CORDS

Da ta of stan dard poly som nog rap hic re cords of the
study po pu la ti on we re eva lu a ted. Who le night
poly som nog rap hic study (Som no Star Pro, Vi asys
He alt hca re) con sis ted of elec tro en cep ha log ram
(C4A1, C3A2, O1A2, O2A1), elec tro o cu log ram
(ROC A1, LOC A2), elec trom yog ram (2 sub men tal
and ti bi a lis an te ri or), ther mis tor for oro na sal air
flow, stra in ga u ges for tho ra cic and ab do mi nal mo -
ve ments, pul se oxi metry, and elec tro car di og rap hic
re cords. Va ri ab les ob ta i ned from poly som nog raphy
we re AHI, me an oxy gen sa tu ra ti on (SpO2), to tal
sle ep ti me (TST), res pi ra tory aro u sal in dex (ArI),
non-ra pid eye mo ve ment (NREM 1-3) and REM
sle ep pha ses and the ir du ra ti ons. Who le night sle -
ep re cords we re ta ken by sle ep tech ni ci ans, and re -
cords we re ma nu ally sco red by an ex pe ri en ced
sle ep physi ci an, ba sed on Recht schaf fen and Ka les
cri te ri a and in li ne with the up da tes of the Ame ri -
can Aca demy of Sle ep Me di ci ne.14,15 Sle ep la tency
(sle ep on set) was des cri bed as the ti me from the
tur ning the lights off to the first sle ep pha se. Sle ep
ef fi ci ency was ob ta i ned from the pro por ti on of sle -
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ep du ra ti on to the ti me spent in bed. A drop in air-
f low gre a ter than 90% for at le ast 10 se conds was
des cri bed as ap ne a and a 3% de sa tu ra ti on or pre s-
en ce of aro u sal ac com pan ying a drop of 50% in air-
f low was des cri bed as hypop ne a. “Ap ne a/
hypop ne a ” in dex was cal cu la ted from the to tal
num ber of ap ne a and hypop ne as per sle ep ho ur and
“aro u sal in de x” was ob ta i ned from the aro u sal
num ber per sle ep ho ur.15

STA TIS TI CAL ANALY SIS

All pa ra me ters we re sum ma ri zed by des crip ti ve
sta tis tics. Da ta we re pre sen ted as me di an (mi ni -
mum-ma xi mum). The ef fects of ca te go ri cal in de -
pen dent va ri ab les on sle e pi ness (EDS) we re
eva lu a ted with Chi-Squ a re test. Com pa ri sons bet -
we en two gro ups of pa ti ents we re per for med using
Man n-W hit ney U tests for ab nor mally dis tri bu ted
da ta. This study in ves ti ga ted the deg re e and im por-
tan ce of inf lu en ce of both cli ni cal pa ra me ters such
as age and body mass in dex (BMI) and poly som -
nog rap hic va ri ab les such as AHI and aro u sal in dex
on day ti me sle e pi ness vi a li ne ar reg res si on analy sis.
Sta tis ti cal sig ni fi can ce was de fi ned using a p va lu e
of 0.05. Sta tis ti cal analy ses we re per for med with
SPSS for Win dows soft wa re (ver si on 15.0).

RE SULTS

De mog rap hic fe a tu res and cli ni cal cha rac te ris tics
of pa ti ents are gi ven on Tab le 1. Sno ring and wit-
nes sed ap ne a we re the most com mon symptoms,
and 75.6% (63 pa ti ents) des cri bed EDS. EDS sta tus
of pa ti ents was de ter mi ned by ESS sco re; pa ti ents
with an ESS sco re >10 was con si de red EDS po si ti -
ve [46 pa ti ents (14 F/32 M)] whi le pa ti ents with an
ESS sco re ≤10 we re con si de red EDS ne ga ti ve [36
pa ti ents (14 F/ 22 M)]. The most com mon co mor -
bi dity was hyper ten si on, di ag no sed in 43.9% of pa-
ti ents (Tab le 1).

Pa ti ents with EDS we re sig ni fi cantly yo un ger
(p=0.010), and mo re obe se (p=0.039). The re was no
gen der dif fe ren ce bet we en two gro ups (p=0.423)
(Tab le 2).

Poly som nog rap hic exa mi na ti on re ve a led that
the re we re no dif fe ren ces in to tal sle ep ti me, sle ep

ef fi ci ency or ove rall dis tri bu ti on of sle ep sta ges
(p=0.516, p=0.790, p=0.674, p=0.852, p=0.677,
p=0.137, res pec ti vely) (Tab le 2).

To tal AHI was sig ni fi cantly hig her (p=0.036)
whi le the aro u sal in dex was hig her in bor der li ne
sig ni fi can ce (p=0.051) in OSA pa ti ents with day ti -
me sle e pi ness. Ho we ver, the re was no sig ni fi cant
dif fe ren ce bet we en two gro ups in terms of me an
ap ne a and hypop ne a du ra ti ons, NREM/REM AHI
as well as noc tur nal oxy ge na ti on pa ra me ters
(p=0.714, p=0.510, p=0.689, p=0.556, p=0.286,
p=0.353, res pec ti vely) (Tab le 2).

Li ne ar reg res si on analy sis sho wed that aro u sal
in dex, to tal AHI, age and BMI we re all ef fec ti ve in
de ter mi ning ESS sco re (p<0.001) (R Squ a re=0.241).

DIS CUS SI ON

It is wi dely known that EDS is a fre qu ent symptom
in pa ti ents with OSA. Our fin dings in di ca ted that
EDS was not the sing le fac tor de ter mi ning the ESS
sco re, but rat her fac tors li ke se ve rity of OSA, aro -
u sal in dex, age, and BMI we re all de ci si ve in ESS
sco re. In our study, we pre fer red an AHI>15/h in-
s te ad of AHI>5/h to en su re inc lu si on of pa ti ents
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Gender (F/M) 28/54

(Mean ± SD)

Age (years) 53.3±11.8

BMI (kg/m2) 33.8±8.2

Symptoms (n, %)

Snoring 79 (96.3)

Witnessed apnea 72 (87.8)

EDS 62 (75.6)

Headache 35 (42.7)

Sweating 33 (40.2)

Waking up with a sense of suffocation 20 (24.4)

Comorbidities

Hypertension 36 (43.9)

Atherosclerotic Heart Disease 13 (15.9)

Diabetes mellitus 18 (21.9)

Gastroesophageal reflux 16 (19.5)

TABLE 1: Characteristics of patients with 
obstructive sleep apnea.

F: Female; M: Male; SD: Standard deviation; BMI: Body mass index; EDS: Excessive
daytime sleepiness.



with mo re se ve re di se a se. In con trast to many ot her
stu di es, we cho se this AHI va lu e be ca u se we think
it is cli ni cally mo re sig ni fi cant. 

The exact ca u se of EDS has not be en fully elu-
ci da ted. In our study, 56% (n=46) of pa ti ents with
OSA we re de tec ted to ha ve sub jec ti ve sle e pi ness,
and in li ne with li te ra tu re, ESS sco re in cre a sed as
se ve rity of OSA in cre a sed in our study. In ag re e -
ment with the li te ra tu re, we de tec ted that AHI and
res pi ra tory-re la ted aro u sals we re mo re im por tant
in exp la i ning pre sen ce of EDS.9,10,16,17

Si mi lar to ot her stu di es, we sho wed that the
OSA pa ti ents with EDS we re yo un ger and the re
was a ne ga ti ve re la ti ons hip bet we en ESS sco re and
age.16,18 One study in di ca ted a dec re a se in nigh tti -
me sle ep ef fi ci ency and day ti me sle ep den sity in ol -
der com pa red to yo un ger pa ti ents as a re sult of the
shift of the he mos ta tic sle ep mec ha nism to wards
wa ke ful ness.19 In ad di ti on, Bix ler et al. at tri bu ted

this as so ci a ti on to dep res si on that is mo re com mon
in yo ung pe op le, or me ta bo lic fac tors ins te ad of
thin king that this re la ti ons hip simply stems from
un met sle ep ne eds.18 Sin ce our study was ret ros -
pec ti ve, pre sen ce of dep res si on in pa ti ents was not
qu es ti o ned, and only pa ti ents with the di ag no sis of
ma jor dep res si on we re exc lu ded.

Alt ho ugh so me stu di es sho wed that sle e pi ness
was mo re com mon in fe ma les, no sig ni fi cant re la -
ti ons hip bet we en sex and EDS was shown in our
study, si mi lar to fin dings of Bix ler et al.18,20

So me stu di es re por ted an as so ci a ti on bet we en
EDS and obe sity.18,21,22 In ag re e ment with cer ta in
stu di es sug ges ted that sle e pi ness might be a symp-
tom of me ta bo lic syndro me, our study re ve a led
that obe se OSA pa ti ents had mo re pro mi nent EDS.
Hen ce, reg res si on analy sis sho wed that BMI was
one of the de ter mi nants of EDS. Pre vi o us stu di es
sho wed that pro inf lam ma tory cyto ki nes such as in-
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ESS ≤10 ESS >10

n=36 n=46 p

Gender (F/M) 14/22 14/32 0.423 

Median (min-max) Median (min-max)

Age (years) 59 (36-74) 49 (31-76) 0.010* 

BMI (kg/m2) 32.1 (17.3-52.50) 34.2 (16.6-68) 0.039* 

TST (min) 282.8 (211.5-438.5) 302.5 (235.5-432) 0.516 

Sleep onset (min) 19.3 (0.5-77) 10.5 (0- 43.5) 0.067 

Sleep efficiency (%) 75.5 (60-90) 78.0 (75-96) 0.790 

Arousal Index (./h) 17.5 (5.3-50.6) 26.6 (3.9-109.1) 0.051** 

N1 (% TST) 13.8 (1.8-28.7) 15.2 (3.1-52.3) 0.674 

N2 (% TST) 65.8 (0.0-76.4) 59.9 (36.0-89.5) 0.852 

N3 (% TST) 9.4 (0.0-25.5) 12.1 (0.0-32.0) 0.677 

REM (% TST) 11.9 (0.3-29.8) 8.8 (0.0-25.9) 0.137 

Mean total duration of obstructive apnea (sec) 17.5 (12.0-30.0) 17 (10.0- 42.0) 0.714 

Mean total duration of hypopnea (sec) 16.0 (13.0-27.0) 16.0 (11.0-23.0) 0.510 

AHI total (./h) 30.8 (15.8-122.2) 52.6 (15.7- 109.0) 0.036* 

AHI NREM (./h) 26.0 (0.0-123.0) 21.8 (0.0-129.0) 0.689 

AHI REM (./h) 24.4 (0.0- 124.0) 48.8 (0.0-120.0) 0.556 

Mean SpO2 89.5 (70.0-95.0) 88.0 (56.0- 97.0) 0.286 

Minimum SpO2 78.0 (70.0-90.0) 89.5 (69.0-89.0) 0.353

TABLE 2: Clinical and polysomnographic findings of patients with obstructive sleep apnea with or 
without excessive daytime sleepiness.

F: Female; M: Male; ESS: Excessive daytime sleepiness; BMI: Body mass index; TST: Total sleep time; REM: Rapid eye movement; AHI: Apnea hypopnea index; SpO2: Oxygen sa-

turation. 

* p< 0.05

** Marginal significance.



ter le u kin-6 and tu mor nec ro sis fac tor alp ha (TNF-
α) in cre a sed in pa ti ents with EDS.23 Kri ti ko u et al.
al so stres sed the con cur ren ce of OSA with EDS and
inf lam ma ti on.24 All the se re sults are con sis tent
with re cent stu di es which sug ges ted OSA was a
syste mic inf lam ma tory di se a se rat her than a lo cal
ana to mi cal di sor der.23,25-27

Un li ke Ro u re et al. who de mons tra ted sle ep ti -
me was long and sle ep ef fi ci ency was suf fi ci ent in
OSA pa ti ents with EDS, we sho wed that the re was
no dif fe ren ces for to tal sle ep ti me and sle ep ef fi ci -
ency.16 In li ne with the li te ra tu re, we sho wed no
re la ti on bet we en dis tri bu ti on of sle ep pha ses and
EDS. Furt her mo re, it has be en shown in li te ra tu re
that the re is no re la ti ons hip bet we en dis tri bu ti on
of sle ep pha ses and EDS.18 REM sle ep res tric ti on is
con si de red to be ef fec ti ve on sle e pi ness be ca u se of
a dec re a se in to tal sle ep ti me. Ho we ver, stu di es
sho wed that fre qu ent aro u sals we re mo re im por -
tant.28 We al so did not de tect any iso la ted as so ci a -
ti on bet we en iso la ted NREM and REM AHI
se pa ra tely and ESS, alt ho ugh the re was a sig ni fi -
cant re la ti ons hip bet we en ESS sco re and to tal AHI
which in di ca ted the se ve rity of OSA. Cha mi et al.
re por ted that the re was not any in de pen dent ef fect
of REM-do mi nant sle ep di sor de red bre at hing
(SDB) on EDS and qu a lity of li fe.25

So me stu di es sho wed a ba se li ne as so ci a ti on be-
t we en EDS and pa ra me ters sho wing sle ep dis tur -
ban ce, such as AHI and ArI whe re as so me ot her
stu di es fo und that noc tur nal hypo xe mi a ca u sing
ne u ral da ma ge in ce reb ral cen ters ma in ta i ning wa -
ke ful ness was the ma in de ter mi nant in EDS.9-11,16

Mo le cu lar mec ha nism lin king noc tur nal oxy gen
de sa tu ra ti on and EDS has not be en fully elu ci da -
ted. Ani mal stu di es sho wed ne u ral cell loss in re gi -
ons res pon sib le from wa ke ful ness, ca u sed by

oxi da ti ve and inf lam ma tory events re sul ting from
chro nic in ter mit tent hypo xe mi a du ring sle ep.29 Si -
mi lar stu di es ha ve sug ges ted that mi ni mum SpO2
le vel is ef fec ti ve on the sta te of sle e pi ness.9,10,16 On
the ot her hand, we fo und that pa ra me ters of noc-
tur nal oxy ge na ti on in EDS we re not as de ter mi na -
ti ve as they we re in ot her stu di es in  OSA pa ti ents
with sle e pi ness,. We sug gest that this is the pos sib -
le re sult of the fact that OSA is a con si de rably he t-
e ro ge ne o us di sor der with res pect to both its ca u ses
and con se qu en ces.  In de ed, not all OSA pa ti ents
with dif fe rent phe noty pes ha ve si mi lar re sults.30

This, in turn, le ads to non-ho mo ge no us le vels of
oxy gen de sa tu ra ti on in pa ti ents with si mi lar AHI
va lu es.

We did not find any sig ni fi cant dif fe ren ce be-
t we en du ra ti ons of res pi ra tory events apart from
AHI, such as ap ne a and hypop ne a. Me di a no et al.
re por ted lon ger ap ne a du ra ti ons in pa ti ents with
OSA suf fe ring from ex ces si ve sle e pi ness, which was
at tri bu ted by the aut hors to a de lay in aro u sal.11

The li mi ta ti on of our study was the lack of
analy sis of elec tro en cep ha log rap hic chan ges as so -
ci a ted with res pi ra tory cycle, and chan ges be lon -
ging to sle ep mic ros truc tu re such as mic ro a ro u sal
in dex and cyclic al ter na ting pat tern. Mo re o ver,
smo king sta tus was not used as a va ri ab le. We al so
sug gest that lack of ob jec ti ve as sess ment of pre sen -
ce of EDS in pa ti ents may ha ve inf lu en ced the sen-
si ti vity of the study.

Ba sed on the ESS sco re, pos sib le poly som nog -
rap hic de ter mi nants of EDS in pa ti ents with OSA
we re OSA se ve rity (a hig her AHI) and frag men ted
sle ep cha rac te ri zed by in cre a sed num ber of aro u -
sals. Age and BMI, on the ot her hand, are cli ni cal
de ter mi nants of ex ces si ve day ti me sle e pi ness in
OSA pa ti ents.
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