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Association of Sleep Perception With Objective and Subjective Sleep Variables
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m ABSTRACT

Objectives: Our study aims to investigate the clinical and polysomnographic variables associated with subjective sleep percep-
tion.

Methods: Among the patients who underwent nocturnal polysomnography (PSG) at the Center for Sleep and Chronobiology
of Seoul National University Hospital from May 2018 to July 2019, 109 diagnosed with insomnia disorder based on DSM-5
were recruited for the study, and their medical records were retrospectively analyzed. Self-report questionnaires about clinical
characteristics including Pittsburgh sleep quality index (PSQI), Beck depression inventory (BDI), and Epworth sleepiness scale
(ESS) were completed. Subjective sleep quality was measured using variables of subjective total sleep time (subjective TST),
subjective sleep onset latency (subjective SOL), subjective number of awakenings, morning feeling after awakening, and sleep
discrepancy (subjective TST-objective TST) the morning after PSG. Pearson and Spearman correlation analyses were used to
determine the factors associated with subjective sleep perception.

Results: In patients with insomnia, subjective TST was negatively correlated with Wake After Sleep Onset (WASO) (p = 0.001) and
N1 sleep (p = 0.039) parameters on polysomnography. Also, it was negatively correlated with PSQI (p < 0.001) and BDI (p = 0.014)
scores. Sleep discrepancy was negatively correlated with PSQI score (p = 0.018). Morning feeling was negatively correlated with
PSQI (p = 0.019) and BDI (p < 0.001) scores.

Conclusion: Our results demonstrated that subjective sleep perception is associated with PSG variables (WASO and N1
sleep) and with PSQI and BDI scores. In clinical practice, it is helpful to assess and manage insomnia patients in consideration
of objective sleep variables, subjective sleep quality, and depressed mood, which can influence subjective sleep perception.
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A& 9§t 2 132 SPSS software (ver. 23.0; SPSS IBM
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Table 1. Demographic characteristics and clinical data of the
participants

Variables n=109
Age (years) 43.39 + 15.32
Gender (male, %) 72,76.1
BMI (kg/m?) 24.83 + 3.29
PSQI 11.04 £ 3.75
BDI 14.18 = 10.17
ESS 9.06 + 4.42

Data are mean + standard deviation (SD). BMI, body mass in-
dex; PSQ, Pittsburgh Sleep Quality Index; BDI, Beck Depression
Inventory; ESS, Epworth Sleepiness Scale

Table 2. Polysomnographic variables and morning subjective
self-report questionnaires

Variables n=109

TST (min) 396.74 £ 62.34
SOL (min) 14.64 + 23.94
SE (%) 83.79 £ 12.56
WASO (min) 62.87 £ 54.16
N1 sleep (%) 15.97 + 8.20
N2 sleep (%) 53.05 + 9.71
N3 sleep (%) 8.41 + 13.09
REM (%) 10.96 + 9.02
Sleep discrepancy -55.63 + 106.56
Subjective TST (min) 345.34 £ 104.71
Subjective SOL (min) 62.01 + 79.82
Subjective awakenings (n) 3.41 + 1.99
Morning feeling score 2.14 £ 0.81

TST, total sleep time; SOL, sleep onset latency; WASO, wake af-
ter sleep onset; SE, sleep efficiency; REM, rapid eye movement

, 0] % 76.1%% 129]
424,83 + 329 keg/m’ o] gt}
5 PSQ = 11.04 + 375, B+ BDI+= 14.18 +
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ZHTST)Z 396.74 + 6234, AR F=HAIRKSODE 14.64 +
2394, Ht HAE(SE)-S 83.79 + 12.56% ©]ith. Bt
AH T ZHJAITHWASO)L 62.87 + 54.1650]9 01, Ht
N1 482 1597 + 8.20%, N2 512 5305 + 9.71%, N3 &=
HE 841 £ 13.09%, W4HEL 1096 + 9.02%= Lebsith
oby AR AZ A A, Hat FUA F HARHsub-



jective TST)=2 34534 + 104.71%, B+t
Al ZH(subjective SOL)-Z 62.01 + 7
A Bl4= 341 £ 1.993], Hot oFd 7f
0.814, H4 =HAFol= -55.63 + 106.

=4 A SuA B
oM ZHE ARA S o

AAre A 2] F FHEAZHTSTH 28t ko] AAaA (- =
0.399, p < 0.001), Y¥ FEHAZHSOL) 2 25t &2
FHAESE)H gt & A
3 ZHYAIZHWASO)ZH

A (- = -0.274, p = 0.007),

THA (= 0369, p < 0.001), &

FHAIZHTST) 2}
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T 9 AFH 5 W59 Pearson

stgom, Ada LolE B A3 HAR _E_

Atk B4 Zil= Table 39 7]?4“‘4

Ao L3 HTRAA S F

=] A = -0.223, p = 0.026)7}

% & PSQILE F2fgt 2] At (r = -0.237, p = 0.018)
7} Q1Qlh. 32 & A 7Hsubjective TST)-

G o5t S0 AIA| (- = -0.331, p = 0.001), N1 =7} &
0131 -&-0] AFA| (- = -0.212, p = 0.039)7} ATt 3 &
A E7 % PSQIF 728t &2 ABA (- = -0.379, p <

001), BDI®} 9-9J3F &9 AA (- = -0.251, p = 0.014)
£ 2k 34 Wi L&A Hsubjective SOL)2 <=HATtH
Aol A Q] F FTHAITHTST) I 2]t 22 A (r =
-0.208, p = 0.043), Y FEATHSOL) 2} 728t k2] At
BAI(r = 0.321, p = 0.002), +HEE(SE) T} 723t 9] 4F
A G = -0.285, p = 0.005), Y & 2 A ZHWASO) T
SoJ5t ofo] A A (- = 0217, p = 0.034)7} Yo, ¢
A2 E2191 PSQI, BDI, ESSeH= B 528k AFkA| 7}
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Table 3. Correlation analysis of subjective sleep variables with polysomnographic variables and clinical variables

Polysomnographic variables Clinical variables

N1 N2 N3 REM
sleep (%) sleep (%) sleep (%) (%)

PSQlI BDI ESS

ST
(min)

Sleep discrepancy

r -0.223

p 0.026
Subjective TST*

r 0.399

[e) < 0.001
Subjective SOL*

r -0.208

P 0.043
Subjective awakening*

r 0.098

p 0.345
Morning feelingt

r -0.015

o) 0.875

0.0583 -0.031 0.038 -0.082 -0.237 -0.080 0.023
0.604 0.759 0.710 0.418 0.018 0.434  0.823

-0.212 0.000 0.171 0.021 -0.379  -0.251  0.038
0.039 1.000 0.097 0.839 < 0.001 0.014 0.716

0.083  -0.181 0.074 0.076 0.059  -0.006 -0.035
0.423 0.079 0.475 0.466 0.567 0.954  0.738

0.052 -0.124 -0.013 0.156 -0.014 0.078 -0.029
0.620 0.233 0.903 0.131 0.890 0.454  0.781

-0.077 0.010  -0.027 0.090 -0.224  -0.342 -0.065
0.426 0.918 0.781 0.349 0.019 < 0.001 0.501

*Pearson correlation analysis (partial correlation analysis adjusted for age and gender), 'Spearman correlation analysis. TST, total
sleep time; SOL, sleep onset latency; SE, sleep efficiency; WASO, wake after sleep onset; REM, rapid eye movement sleep; PSQI,
Pittsburgh Sleep Quality Index; BDI, Beck Depression Inventory; ESS, Epworth Sleepiness Scale
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