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Neurocognitive Function in Obstructive Sleep Apnea Patients

Byeon-Hoon Choi, M.D.,* Leen Kim, M.D., Ph.D.,* Kwang-Yoon Suh, M.D., Ph.D.*

——ABSTRACT

The purpose of this study is to investigate the neurocognitive dysfunction and the degree of
severity according to the oxygen desaturation in obstructive sleep apnea patients. We performed
nocturnal polysomnographic recording and administered 3 Vienna Test System subtest of
Reaction unit, Continuous attention and Cognitrone to 11 obstuctive sleep patients and 13
controls.

The result were as follows :

1) On Continous attentin and Cognitrone, patients with obstructive sleep apnea showed
significant lower score on correct answer, higher score on missed answer and prolonged
reaction time than control. But, there was no significant difference on Reaction unit between
two groups.

2) Among 3 groups divided by degree of oxygen desaturation, there were no significant
differences on Reaction unit. As the oxygen saturation decreased however, the obstructive sleep
apnea group revealed significantly poor performance score on continuous attention and
cognitrone.

We suggested that obstuctive sleep apnea patients showed disturbed neurocognitive function
with complex cognitive process and the severity of neurocognitive dysfunction was also
correlated with oxygen desaturation.

KEY WORDS : Obstuctive sleep apnea - Neurocognitive function - Hypoxemia.
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HMY +HRSES A2

§3t F 6~8X7HE 71EFAY. S HAA =
Grass model 78EZA H3HA2-C1, Al1-02), &+
%, 3HA R g9 ZAx, w7 2 739 F71EE,
FHET, RS 718 AAEs 59E Aa
¥3}=(Ohmeda Biox 3,700 Pulse Oximeter)2 &
7 2A33A. 718455 10mm/secol o 2AA
e 7.5mm/50uVE AAA. FadA] dge
Rechtschoffen®} Kales®] #3¥(26) 9As ] 5
A BAHAL

2) MAUXISAA

AT Ag o ol (71T 1Azl Ad A
)X Zzte] gz gzl dis] A4k 4739
2715 HAHPC/S Vienna Test System Version IX)
g Alg3telct.

(1) ¥-8-43 8 FAHReaction unit)

AL I HAT rest buttond) £2 ARz
A7t BF Aol A doigt A&slA eI
F2E Aoy YAI7HE 10~1580] 2890}

(2) #2918 AAHContinuous attention)

AL e AAE 5y Ay F d 2%
o] AiAY oz =Hoj gl& o WY& FEEE Ho
AL, ArF, Qb3 nwk3S 9 wHE-AIzto) A
Hog ZAEY FYA|ZHE 15~20%-0] 289t}

(3) 9438 HAHCognitrone)
ZAMEL 3 g AAE e =¥ (273
Table 1. Polysomnographic characteristics

NgeIxz|s

sl AAE 119 =¥ & ¥a A8l B F o}
o] 2YH 2e Aol YEAES A3 Aol Auk
S5 A D FuhgAgte] A H o2 A
o, FPALL 15~20F A= 2280

4. EAMz|

A&EE SPSS(Statistical Package for the Social
Science)/PC*'& ol434ltt. FUF3EF #AZH
279 RS THIAAL Fae) wldvzAL datE
t-testE A3l vlwaA, 283 F 7 4 F
ARLE T gt A Fo.2 ro] HduAL A
72 ONEWAY analysis of variance® AH&3le £
Aalged fag £45¥d dislME  Scheffe’s
test® AME3l ALFRASE S RE SE5HA K3}
of Y72+ EFH2Hmeand+SD)E AAFHHL.

o
T %025 (Respiratory dis-
turbance index. RDD+ 37.11£23.22% 0.370.
65¢) xR} 93 =% (p<0.001), FAFE
3% A7 I HA A2 ¥ EE 64.09+27.26%
2 90.69+3.09%% WERTEG F43A ke (p
<0.01), FHEEA4(Sleep efficiency index, SEI)

Apnea group Healthy group t-value p-value
Age ) 46.63+ 11.90 42,00+ 9.80 1.05 307
RDI 37.11+ 23.32 0.37% 0.65 5.70 .000***
SE! 0390+ 0.09 0.90%+ 0.10 04 972
Time of sleep stage
% of stage 1 25.73+ 13.03 1591+ 6.14 242 024+
% of stage 2 46.70+ 14.93 47.84+7.19 -.24 811"
% of stage 3 557+ 4.06 771+ 431 -.95 352N
% of stage 4 521+ 495 1212+ 6.65 -2.84 010%
% of total NREM 83.25+ 3.70 83.06% 7.55 07 942N
% of total REM 16.754 3.69 16.94% 7.56 -.07 942"
Lowest O, saturation 64.09+ 27.26 90.69+ 3.09 -3.51 .002**

RDI : Respiratory disturance index
NS : Not significant

SEl : Sleep efficiency index
*: p<0.05, ** : p<0.01, *** : p<0.001
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AHE . 2

[N ==

= Z7b0] 2ol7} ST, SUBAE v TH BYE
2, 397 £ NREM=+ REM $dA|Ze] v]g-&
27l 2@ Hol7t o), 194 FuAg
FALSTES BRTAA 25.73+13.03% 2 dFT
o] 15.91+6.14% 12t} o)A %2 (p<0.05), 4T
A SR UG FURTES BRTNA 52144,
95%= thETY 12.1246.65%2° S8 waich
(p<0.01)(Table 1).

fo 401 & rlr

2. Bt AL A}

1) ISR ZAL

Aw+8-(right reaction)F& FRAFEEFSF AT
A 13.63+0.67, tIZToA 13.85+0.382 F w{tol
9 zfel7t gigled, wHg-AltHreaction time)®
FH 258 @AFo)A 506.60+£87.27msec, 2Tl
Al 501.92+71.18msecZ & o]/} YTt

2) FoHPAL

AT E FUHTIEFF TATOA 106.54+14.08
283 YRTOIA 11723426524 FUEEES B
o] #9J3tA A oH(p<0.05), £5H8(wrong re-
sponce) 7= FHRILES FATAA 11.90+14.96,
2204 3.23+4.042 F Z34 #2913 Zolst Y
v}, o)¥k-3-(missed responce)F= FAFEEZF A
T A 13.45+14.08 2831 thZ2TA 2.76+2.652
A FERIES AT FesA B (p<o.
05). =& W3-Al7d (responce time)® FHESES

Table 2. The results vienna test

2l M

0B
Ho

AxFoAM 1.1240.17sec, WETNA 0.95+£0.12sec
2 $HEFEZ fxlFo] foldtA AAH(p<0.05).

3) QA HAt : &
BerE FAEIES SxlrilA 177.73+20.08
a22)3 RPN 190.23+7.6624 FATEES B
Aol FostA HAm(p<0.05), ARHEAIZHtime
of correct responce)> FHFZEFS FxMTA 2.
90+1.25, diZ22A 2.1240.3002 FRFZES &
o] FostA Ao (p<0.05), AA ZHARZE
(total time taken)® FHFIFF BATAAM 10,
8445.03min, ETANA 7.32+0.81minE FHFZ
% Aol fostAl Z—l%i‘:}(p<?.05) (Table 2).

ool

3. FXMLZElITOf o8t T v} AL Zo}

T 79 gAae A AAALTsT el Wk, 90%0°]
AHAT), 90%m)welA 70%0)4 (B), T0%u]HC
ez o] vlwagih. ATS 99oR A 5F
Fof A5 0.24+0.35, BEL 10822 HF 353
A= 13.904+13.09 281 CF& sHos HaE 35
Zoj |4 54.28+24 37013t

1) 2t SZFHZEAL

Auker= AT A 13.88+0.33, BTollA 13.70+
0.48 T8]1 CTolA 13.60+0.892 FHY fFoig
el Qo vreAlZEE ATelA 526.33164.34
msec, B4 472.20+81.99msec, CellA] 526.40+
81.10msec® TE7F £ s Apoi7t AU

Apnea group Healthy group t-value p-value
Reaction unit
Number of right reaction 13.63+ 0.67 13.85+ 0.38 - 96 347
Reaction time{mses) 506.00+ 87.27 50192+ 71.18 a3 901™
Continuous attention ’
Number of right responce 106.54+ 14.08 11723+ 2,65 -269 013+
wrong responce 11.90+ 14.96 323+ 4.04 2.01 056"
missed responce 13.45+ 14.08 276+ 265 2.69 013
Reaction time(sec) 112+ 0.17 095+ 0.2 2.75 0.12*
Cognitrone
Number of correct 177.73+ 20.08 19023+ 7.66 -2.08 .049*
Time of correct responce 290+ 1.25 212+ 030 219 39+
Total time taken(min) 10.84+ 5.03 732+ 0.81 2.49 021+
NS : Not significant *: p<0.05
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- 2) FolHAM

AgaE ATOlA 117.33+2.39, BolA 113.40
+7.72 282 CFAA 101.20+18.102.2 JAAAE
357t 2 FEFE A A(p<0.05), Lt
S AT 3.6614.79, B4 4.80+4.36 :LFJ
3 CollA 18.40+120.800.2 HAMATESE} ot
TYFE oA B (p<0.05), PlEE AT
oA 2.66+2.39, BZolA 6.60+£7.72 T8] 7 CZo|A
18.80+£18.102.2 HANATITI} B} FUTE &
oA WRtHp<0.05). 22} wHSAIZEE ATA
0.94+0.11sec, B4 1.05+0.15sec 283 CFoll
2 1.14£0.21sec2 T8+ zhol7t YAt

3) elalz ZHAY

AT ATONAM 189.00+8.68, Bi-olA 188.20
+8.39 23X CTNAM 169.00+26.97= JAAAx3}
E7L @2 FUFE F3A AR (p<0.05), Sc-
heffe’s test® A3 Aoe YR AfolE FL 5
UATE. ARESFAIZEE AFolA 2.1520.34sec, BTl
Al 2.2840.71sec 28|31 CTolA 3.43+1.49secE J
AMEEIETL e FUAFE F93 AU (p<0.
05). =3k AA AAAZE ATFNA 7.5140.85min,

TIET AL 0B

UR7s

2k

a

TF3E e BoE vl T A Aok 10%0|3
A&He 37] 259 AA oY FHFS %%‘—% REM
FH7lel NREM #97|17F 2388 offt $UF 3%
et AlZEE 53 o] & s FHEF 3 51 o]
ge] ol AR Ao FHAN (2T, FHUFE
%9 AddE FETAAAL o] 851 Al°‘11 &
oA F= FEEA 5 (Apnea index, ADY &L

T TGN boldE 71T 2 ARSI JUTH28).
Ay AAQAN T Aol FIH] e} £ 353 A
T W=7 ST FEFAT 108 /1€ 8
gon 85%9) RAES 63%9) Sol£g HtkE B
129 FEFASF 58 7102 %S o UFEs}
80%°IA L 10& 71E 22 siA& o 91%% TVt
1 B30 Tl YT, E £ A7 FAY AULT
of ulmA F33] ek #3E #AE Adshs A
o] Adsitta #dEo] & ATolME SFFIAF
100188 71E 02 gttt

A (
o) AprtSo wheh 55E 30714 wl$- thekstA T B
A%

_ £ dpaA] 194 $HE FRTEEF S 25,
B"x_r.“’“*i‘ 8.07i2.4}mm a3 3 ColA 13.21+£6.31 7%= R 15.9%9) Na 25T 45 fl:
ming HAMLTIE7} e FULE FolaA 2Y o
TH(p<0.05) (Table 3) He FURIEST $RTL 5 27/i"1 Eﬂ 9 1
PR% ' 1% w3} 7as13lom, REM 8L 5 7J°ﬂ 2
Table 3. The results of vienna test{by lowest O, saturtion)
A B C F-ratio  F-prob.
Reaction unit ‘
Number of right reaction 13.88+ 0.33 13.70+ 0.48 13.60+ 0.89 1.49 242™
Reaction(msec) 526.33+64.36 472.20+81.99 526.40+81.10 .52 597"
Continuous attention
Number of right responce 11733+ 2.39 11340+ 7.72 101.20+£18.10 4.74 .019*
wrong responce 3.66+ 4.79 4.80+ 4.36 18.40%20.80 4.01 0.33*
missed responce 266+ 239 6.60+ 7.72 18.80+18.10 4.74 .019*
Reaction time(sec) 094+ 0.11 1.05+ 0.15 1.14+ 0.21 . 2.74 087"
Cognitrone
Number of correct responce 189.00+ 8.68 188.20+ 8.39 169.00+26.97 3.84 037+
Time of correct responce(sec) 215+ 0.34 2.28+ 0.71 343+ 149 4.26 0.27*
Total time taken(min) 751+ 0.85 8.07+ 241 1321+ 6.31 5.63 0.11*
A © Lowest O, saturation>90%(RDI : 0.24+4.0.35) B : 90%_> Lowest O, saturtion> 70%(RDI : 13.94+13.09)
C : Lowest O, saturtion <70%(RDI : 54.28 +24.37) NS : Not significant

*: p<0.05

# © Not significant in Scheffe's test
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v AR HAre] Aot YA€t

AP FHEEEZNAN AT 4 A3 d7e
Guilleminault’s-(36) 2} B0 ,FHE FeES

A} 259 (60%) 0] &3] 740 %l—‘ ]E L SR
#o] #x9} AFPel ol g B For 10(40%)
ol 3} E3) oAzt 7 ZAVL He Ao®
vehgdth Guilleminaults(32) ¥ t& dFoA F
2 EYEE 34T 3989 B BFoA FoE
Z8d FolE TAFHL T T L T4 G
1199 B EqA T 20| T3 5 °ﬂ i
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(changing cognitive set) 52 &/d°] A3 AA7 53
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R(Wechsler Adult Intelligence Scale-Revised : 38)
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