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[Abstract] Objective Patients with obstructive sleep apnea syndrome (OSAS) usually complain of
daytime hypersomnia and decrease in cognitive function, which affects the quality of their work and life.
The reason why the cognitive function of OSAS patients decreased remains controversial. The aim of this
study is to evaluate the impairment and the main influencing factors of cognitive function in OSAS.
Methods There were totally 50 OSAS patients (OSAS group) and 25 volunteers (control group) included in
our study. All of them were monitored by polysomnography (PSG) and tested by Continuous Performance
Test (CPT), n-back test and Stroop Color-Word Test (CWT) to evaluate their sleep condition and cognitive
function. Results No significant difference was found between the two groups in total sleep time and
sleep efficiency (P> 0.05, for all). Compared with control group, OSAS group had significant increased time
of non-rapid eye movement (NREM) sleep stage [ and stage II, significant decreased time of stage Il (P <
0.05, for all), while no significant difference in rapid eye movement (REM) sleep. The arousal index (AI) of
the OSAS group was significantly higher than control group (P < 0.05). Patients in OSAS group had
significantly lower scores in the cognitive function tests (P < 0.01), which showed the ability of attention,
response, memory, discernibility and performance were injured. The damage had no significant connection
with the severity of the apnea hyponea index (AHI) and hypoxia (P > 0.05, for all), while had significant
connection with Al and NREM Il (P < 0.05, for all). The rate of OSAS patients who underwent nasal
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continuous positive airway pressure (nCPAP) treatment was very low, only 8% (4/50). Conclusion The

abnormality of OSAS patients” sleep structure is characterized with sleep fragmentation and decrease of

NREM II, which may be the main factors of cognitive impairment. Exploration of treatment methods

targeted on regulating the effected hormones and receptors is meaningful.
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Table 1. Comparison of the OSAS group and control group on sleep structure (x +s)

TST SE

NREM (%) REM

Group N (min) (%) ;

1 - (%) Al AHI

Control group 25 416.62+80.14 81.13+10.91 1443+ 532 53.05+ 597 13.84+2.95 17.13+5.42 11.68+ 293 3.60+ 1.20

OSAS group 50 424.71+71.73 84.72+11.52 17.11+15.24 61.42+12.62 3.26+5.13 17.64+7.33 29.59+37.83 35.62+22.20
t value -3.334 0.728 1.324 3.368 -5.863 -1.587 3.247 -5.369
P value 0.740 0.469 0.031 0.001 0.000 0.123 0.002 0.000

hypopnea index , A A% 0T W 387 452 {15 38 A< 48 %X

OSAS, obstructive sleep apnea syndrome., BH %€ 14 B & 0 W% 7 152 25 & 4iE 5 TST, total sleep time, &0 IR B 1] 5 SE, sleep efficiency , B H% 2% ;
NREM , non-rapid eye movement, I R iR ) A AR A ; REM , rapid eye movement, PRid IR 2l B IS 5 AT, arousal index , fil 5 W 45 % ; AHI, apnea
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Table 2.

Comparison between the OSAS group and control group on cognitive function (x +5)

S N CPT 1-back correct 2-back correct CWT (score)

Correct rate (%)  Response time (s) rate (%) rate (%) Correct score Interference score
Control group 25 95.33+ 243 414.35+44.21 97.12+ 3.45 93.59+ 7.42 90.21 +13.42 15.61+ 5.72
0SAS group 50 93.04+13.12 476.98 +73.31 79.75 +£26.61 56.51+27.71 62.86 +24.12 2.65+10.82
t value 3.351 4.084 4.431 -5.608 -8.710 -5.369
P value 0.034 0.000 0.007 0.000 0.000 0.000

0SAS, obstructive sleep apnea syndrome , P % 1 i B AT W 85 457 25 &
Color-Word Test, Stroop {2 1) ] 35

3 M I R B R 9 9 I MR 245 4% 1A R0 ) i
HJ Spearman F&AH 3¢ 73 Hr
Table 3. Spearman correlation analysis between AHI
and sleep structure and cognitive function
Test item r, value P value
Al 0.362 0.014
SE 0.131 0.354
NREMII 0.024 0.874
CPT correct rate 0.313 0.072
CPT response time -0.124 0.951
1-back correct rate 0.302 0.073
2-back correct rate 0.041 0.814
CWT correct score 0.682 0.733
CWT interference score 0.071 0.721

AL, arousal index, % % [ 15 41 ; SE, sleep efficiency, HE li¢ &L 3
NREM, non - rapid eye movement, 4F & # IR 2l BE A # ; CPT,
Continuous Performance Test, 5 2% ¥ 4 /E Il 35 ; CWT, Stroop
Color-Word Test, Stroop &1l % . The same as Table 4

fif ; CPT, Continuous Performance Test, f S #E/E M 56 ; CWT, Stroop

F4 AT I R A5 AR S AR S0 R A 45 A4 RN N ) RE
Bl A D% 43 B
Table 4.

structure and cognitive function

Partial correlation tests between AHI and sleep

Test item r value P value
Al 0.412 0.007
SE 0.126 0.523
NREM I 0.314 0.053
CPT correct rate 0.263 0.168
CPT response time -0.132 0.984
1-back correct rate 0.271 0.184
2-back correct rate 0.037 0.863
CWT correct score 0.542 0.841
CWT interference score 0.084 0.763

2ONFITIRER FL A S X RR AL 4, OSAS 41 A
HHF S AR AE I 55 TE A B AR (P < 0.05) L S B )
FEH (P <0.01) 5 1-back 1T 55 Fl 2-back 1% 55 1E ff K 3
K (P <0.01) ; Stroop € i) I 56 231 € iy 45 201 €6 ) 12
FER 6 3 A 44 PF 4> 2 F0 CRVPE 4y ) BT 3 0F 43 1
W (P<0.01,%2).
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Table 5. Spearman correlation analysis between sleep structure, arterial oxygen saturation (Sa0,) and
cognitive function of OSAS patients

NREM I Al REM The lowest Sa0, The longest time of hypoxemia
Test item
r, value P value r, value P value r, value P value r, value P value r, value P value

CPT correct rate 0.410 0.015 -0.341  0.183 -0.146  0.427 0.927  0.048 0.400 0.028
CPT response time -0.437 0.009 0.543  0.014 -0.174  0.341 -0.243  0.173 0.165 0.371
1-back correct rate 0.356 0.031 -0.427  0.012 -0.044  0.797 0.314  0.070 0.212 0.232
2-back correct rate 0.323 0.044 0.216  0.356 -0.085  0.618 0.213  0.213 0.064 0.544
CWT correct score 0.912 0.762 -0.493  0.807 -0.179  0.363 0.088  0.664 0.036 0.862
CWT interference score  0.041 0.841 -0.641  0.000 -0.142  0.025 0.162  0.420 0.366 0.066

CPT, Continuous Performance Test, < £2 P /E I 35 ; CWT, Stroop Color-Word Test, Stroop &1l 5 ; NREM , non-rapid eye movement, JF P
MR 2 B AR 349 5 AT, arousal index, 3 HEFE 4% ; REM , rapid eye movement, P IR S IEMRII . The same as Table 6

6 OSASZH AR MR IR 25 44) 0 0 Jik 1, 066 0 8 5 4% S5TA 0 20y R 0 4k 18 40 19 s A DG 3 A7

Table 6. Partial correlation tests between sleep structure, Sa0, and cognitive function of OSAS patients

NREM I Al REM The lowest Sa0, The longest time of hypoxemia
Test item
r value P value r value P value r value P value r value P value r value P value

CPT correct rate -0.131 0.628 -0.477  0.049 -0.024 0.821 0.207 0.124 -0.117 0.654
CPT response time -0.287 0.485 0.524  0.013 0.295 0.096 -0.172 0.581 0.151 0.517
1-back correct rate 0.142 0.614 -0.392  0.031 -0.013 0.813 0.216 0.112 0.172 0.251
2-back correct rate 0.310 0.028 0.119  0.483 -0.072 0.721 0.016 0.523 1.064 0.613
CWT correct score 0.873 0.465 -0.342  0.612 -0.091 0.632 0.073 0.721 0.027 0.874
CWT interference score  0.297 0.158 -0.481 0.017 -0.231 0.113 0.136 0.342 0.217 0.183
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