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Sleep Disorders Documented by Night Polysomnography in Patients with

Chronic Insomnia Disorder
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Background: To investigate the sleep disorders related to chronic insomnia and compare the characteristics of each group.
Methods: We registered 191 patients (female 56.0%, age 61.7 years) who have complained about symptoms of insomnia for
more than three months and assessed sleep disorders related chronic insomnia by analyzing their polysomnography (PSG)
parameters, demographics, and questionnaires (Insomnia Severity Index, Beck Depression Inventory, Pittsburg Sleep
Quality Index, and Epworth Sleepiness Scale, and World Health Organization Quality of Life Assessment Instrument
abbreviated version).

Results: Patients were categorized into groups of primary insomnia (P, 51.8%, n=99), comorbid insomnia with obstructive
sleep apnea (CIO, 38.7%, n=74), and comorbid insomnia with periodic limb movement disorder (CIP, 9.4%, n=18). CIO
was older and more obese than PI and CIP. The proportion of males was the highest in CIO. Arousal index of PSG was higher
in CIO and CIP than in PI. Other parameters and the results of questionnaires were not different among groups.
Conclusions: About a half of patients with chronic insomnia symptoms (48.2%) had considerable sleep disorders associated
with insomnia. Our study suggests that the PSG as well as history taking and demographics are necessary to clarify the
relevant conditions of chronic insomnia disorder for appropriate treatment.
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ESSE Al o 7 BAZ 02 G5t 2lo|E K OoLK(p=0.037),
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Table 1. Demographic characteristics of the three groups (n=191)

3. =mIAR} v)m(Table 3)

Z ZAFAIZHtime in bed)o|L} & 4=HAI7Ktotal sleep time),
HEEA 7Hsleep latency), ~H = ZIAJH|-8(wakefulness after
sleep onset, %), T~HA-E(sleep efficiency)S 8-2Jst 2fo|& Ho]
A okgte). F4=2- 5 (rapid eye movement sleep) FHEAI7E
oflA] fofgt 2folE BYlom, CIPFolA] the & FHr} f-ols)
A H 2 Aow etk 4 oA CIPEE] d4Re-5

H]8(15.4%)0] THE = SHPI 20.0%, CIO 17.9%)0]] H]3] Lot
t}. CIOZA AHIZ}F 7P =9k1, HRAAES L7} 743 vk
t}. = = ZAd A4 (arousal index, Al)}= PIzto] 16.4/hzE CIOW-
(30.0/)o]L} CIP(30.8/h)o] 1]3l] Liteh. CIOZoA: the &
ol vla] 35} A5 ZoR 9lgt 58 ZHAJA|4x(respiratory
A7} E=9Fow, Ak ZFd x]4x(spontaneous Al)+= FUTHFig.).
CIPZo A= MAIQ} PLMIV| &=9ft}.

i PI’ CIo® CIP*

Characteristics (n=99, 51.8%) (n=74, 38.7%) (n=18, 9.4%) p Post-hoc
Age,y 58.7+9.47 66.0+8.38 60.0+8.08 <.001 b>a, ¢
Male 30(30.3) 43 (58.1) 11 (61.1) <.001
BMI, kg/m2 22.94+2.74 25.04£3.01 22.0£2.15 <.001 b>a, ¢
Smoking

Never smoking 77 (77.8) 55(74.3) 12 (66.7) 363

Ex-smoker 12 (12.1) 15 (20.3) 4(22.2)

Current smoking 10 (10.1) 4(5.4) 2 (11.1)
Alcohol use 19 (19.4) 24 (32.4) 5(29.4) .140

Frequency, day/wk 2.6+£2.37 2.3£2.02 2.1£2.41 .873

Consumption, shots/wk 12.7417.36 7.8+£7.45 16.74£35.91 374
Caffeine use 33(33.3) 35(47.3) 11 (61.6) .037
Use of hypnotics 66 (66.7) 40 (54.1) 10 (55.6) 214

Number of drugs 1.7+0.82 1.4+0.77 1.2+0.42 .052
Insomnia symptom

Sleep onset problem 19 (19.2) 7(9.5) 5(27.8) .184

Sleep maintenance problem 17 (17.2) 18 (24.3) 4(22.2)

Both symptom 63 (63.8) 49 (66.2) 9 (50.0)
Snoring history 51 (51.5) 55(74.3) 6(33.3) .001
History of comorbidity

Hypertension 17 (17.2) 33 (44.6) 5(27.8) <.001

DM 10 (10.1) 16 (21.6) 3(16.7) .108

Heart disease 909.1) 13 (17.6) 1(5.6) 203

Stroke 4 (4.0 7(9.5) 2 (11.1) 229

Dyslipidemia 14 (14.1) 19 (25.7) 6(33.3) .069

Cancer 8 (8.1) 5(6.8) 3(16.7) 369

Depression 9(9.1) 6(8.1) 1(5.6) 938

Anxiety 5(5.1) 5(6.8) 1(5.6) .899

Values are presented as meantstandard deviation or n (%) unless otherwise indicated.
PI; primary insomnia, CIO; comorbid insomnia with obstructive sleep apnea, CIP; comorbid insomnia with periodic limb movement disorder, BMI;

body mass index, DM; diabetes mellitus.
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Table 2. Subjective characteristic in questionnaire results of the three groups (n=191)

PI CIO CIP

Questionnaires (099, 51.8%) (n=74, 38.7) (n=18, 9.4%) P
ISI (n=144) 18.2+5.64 18.6+4.66 18.8+3.39 901
PSQI (n=137) 13.0+£4.03 12.243.78 14.1+4.76 .349
ESS (n=190) 6.2+4.57 8.0+£5.90 8.2+4.87 .055
Excessive daytime sleepiness 18 (19.8) 28 (40.6) 6 (35.3) .012
BDI-II (n=148) 18.3£9.50 16.6+9.41 15.6£9.29 498
WHOQOL-BREF (n=135) 57.7+11.24 59.0+10.00 59.7+9.87 764
Overall QOL 11.0£3.31 10.9+3.51 11.1£3.18 .990
Physical health 10.742.68 10.9+2.37 10.9+1.51 910
Psychological health 11.5+2.84 12.242.54 12.3£2.51 352
Social relationships 12.242.45 12.242.64 13.04£2.05 .641
Environment 12.4+2.89 12.9+2.38 13.4+1.71 438

Values are presented as mean+stantard deviation or n (%). Definition of excessive daytime sleepiness, ESS>10.

PI; primary insomnia, CIO; comorbid insomnia with obstructive sleep apnea, CIP; comorbid insomnia with periodic limb movement disorder, ISI;
insomnia severity index, PSQI; pittsburg sleep quality index, ESS; epworth sleepiness scale, BDI-II; beck depression inventory-1I, WHOQOL-BREF;
World Health Organization quality of life Assessment Instrument abbreviated version.

Table 3. Polysomnographic findings of the three groups (n=191)

Pr cio’ CIP* p Post-hoc
(n=99, 51.8%) (n=74, 38.7%) (n=18, 9.4%)
Time in bed, min 450.5+42.71 451.7+44.66 439.9+£50.61 588
Total sleep time, min 355.5+62.45 342.8+67.38 331.4+59.74 224
Sleep latency, min 20.2+25.26 16.24+26.43 11.2+8.24 281
REM latency, min 102.4+49.56 119.8+76.77 163.3+79.59 .001 a, b<c
WASO, % 22.9+20.15 30.7+39.59 28.8+19.88 214
Sleep efficiency, % 79.1£12.58 76.2+14.22 75.6+11.70 280
Non-REM sleep, % 79.9+6.28 82.1+8.16 84.6+6.51 .014 a<c
N1 sleep, % 14.3+£7.07 24.7+14.00 22.1+10.64 <.001 a<b, ¢
N2 sleep, % 62.8+9.44 56.1£12.87 60.7+11.59 .001 a>b
N3 sleep, % 2.7+4.64 1.5£3.14 1.8+4.96 .169
REM sleep, % 20.0+£6.31 17.9+8.16 15.4+6.51 .020 a>c
Apnea-hypopnea index, /h 7.2+4.35 33.2+13.23 9.5+£7.32 <.001 a, c<b
Lowest Sa0», % 89.6+4.42 84.3+4.89 90.9+3.08 <.001 a, c>b
Arousal Index, /h 16.4+5.85 30.0+11.61 30.8+10.31 <.001 a<b, ¢
Resp. Al /h 4.7+£3.03 21.2+10.93 7.1£5.30 <.001 a, c<b
Snore Al /h 0.4+0.67 0.5£1.04 0.2+0.24 151
Spontaneous. Al /h 8.3+5.74 4.4+3.99 8.2+5.32 <.001 a, c>b
Movement Al /h 1.2+2.01 1.9+£3.04 13.8+7.50 <.001 a, b<c
PLMI, /h 10.9+18.19 15.3421.45 67.3£55.07 <.001 a, b<c

Values are presented as meantstandard deviation.
PI; primary insomnia, CIO; comorbid insomnia with obstructive sleep apnea, CIP; comorbid insomnia with periodic limb movement disorder, REM;
rapid eye movement, WASO; wakefulness after sleep onset, Al; arousal index, Resp.; respiratory, PLMI; periodic limb movement index.
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Figure. Difference of arousal index between the three groups: The CIO
group demonstrated frequent arousal due to hypopnea or apnea. PI;
Primary insomnia, CIO; comorbid insomnia with obstructive sleep
apnea, CIP; comorbid insomnia with periodic limb movement
disorder, Al; arousal index, Resp.; respiratory, Spont.; spontaneous,
Mov.; movement.
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