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Objectives: Periodic limb movements of sleep (PLMS) is known to accompany restless legs syndrome,
and studies on PLMS are limited. Moreover, the relationship between insomnia and PLMS is underrecog-
nized. This study aimed to investigate the polysomnography (PSG) data, questionnaires, and iron-related
laboratory data of patients with insomnia and were confirmed PLMS. Methods: Between April 2015 and
May 2022, 423 patients with insomnia as the primary symptom who were diagnosed with PLMS based on
overnight PSG were included and divided into three groups based on their PLM index (PLMI). The partici-
pants’ demographics, insomnia-related questionnaires, PSG findings, and iron-related laboratory findings
were used in the analysis. Results: The severe PLMS group (PLMI >50) were mostly males, had more in-
dividuals taking sleeping pills, and had higher body mass index than the mild PLMS group (PLMI 5-25).
Significant differences were not found in questionnaire about insomnia and sleep quality. In PSG, the severe
PLMS group showed shorter total sleep time and low spontaneous arousal index than the mild to moderate
PLMS groups. Moreover, more patients in the severe PLMS group showed arrhythmia than the mild PLMS
group. Ferritin and transferrin saturation results had no significant difference between the three groups.
Conclusions: PLMS did not affect the severity of insomnia and fatigue. The results shown in PSG may be
influenced by age or sleeping pills intake. Arrhythmia was higher in the severe PLMS group. More studies
on the causal relationship between PLM and cardiac diseases are needed.
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Periodic Limb Movements with Insomnia
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Table 1. Demographic characteristics and sleep-related questionnaires (n=423)

Mild PLMS (a) Moderate PLMS (b)
(n=130) (n=116) Severe PLMS (c) (n=177) p Post-hoc
Age (yr) 56.73+14.05 62.55+£11.40 67.53+£10.78 0.921
Sex, male 49 (37.70) 59 (50.86) 106 (59.89) <0.001 a<c
BMI (kg/mz) 23.62+3.76 24.23+3.35 24.65+3.58 0.045 a<c
Taking sleeping pill* 35(28.22) 41 (37.27) 80 (47.34) 0.004 a<c
IST total* 16.27+5.98 15.89+5.15 15.16+6.09 0.269
ISI 1a 2.39+1.17 2.33%1.13 2.23+1.27 0.570
ISI 1b 2.37+1.26 2.25+1.17 2.19£1.25 0.479
ISI 1c 2.09£1.35 1.91+1.27 1.80+1.29 0.175
PSQI* 11.83+3.58 11.66+3.90 11.47+4.38 0.761
ESS* 6.87+4.86 7.45£5.12 7.04£4.53 0.635
SSS* 2.78+1.17 2.87+1.29 2.82+1.25 0.865
BDI-II* 15.56+9.22 15.50+£10.16 15.85+£9.90 0.952

Values are presented as meantstandard deviation or n (%) unless otherwise indicated. Mann-Whitney U test for continuous variables
and Fisher’s exact test for categorical variables. Significance requires p<0.05. *missing value: Taking sleeping pill (29), ISI (37), PSQI (57),
ESS (21), SSS (23), BDI-II (61). PLMS, periodic limb movements during sleep; BMI, body mass index; ISI, Insomnia Severity Index; PSQI,
Pittsburgh Sleep Quality Index; ESS, Epworth Sleepiness Scale; SSS, Stanford Sleepiness Scale; BDI-II, Beck Depression Inventory-1I

Table 2. Polysomnographic and laboratory findings (n=423)
Mild PLMS (a) Moderate PLMS (b)

(n=130) (n=116) Severe PLMS (c) (n=177) p Post-hoc

TST (min) 356.02+149.99 334.48+80.79 318.12+70.65 0.007 a>c
WASO* (%) 19.95+12.23 20.56+15.02 22.93+13.99 0.144

Total AI 23.59+12.22 24.84+13.96 25.32+14.39 0.526

Spontaneous AT* 7.97£5.40 5.78+4.09 3.94+3.18 <0.001 a>b>c
Movement Al 3.91+3.41 6.02+5.34 9.75+10.84 <0.001 a<b<c
AHI 13.48+14.00 15.82+16.13 15.44+12.24 0.350

PLMI 14.90+5.77 36.62+7.60 83.66+30.34 <0.001 a<b<c
Arrhythmia* 12 (9.68) 13(11.82) 33(19.53) 0.040 a<c
Ferritin* (ng/mL) 145.64+145.61 151.55+144.83 175.65+181.30 0.478

Transferrin saturation™ (%) 42.13£55.50 40.18+15.15 34.32+17.28 0.359

Values are presented as meanztstandard deviation or n (%) unless otherwise indicated. Mann-Whitney U test for continuous variables
and Fisher’s exact test for categorical variables. Significance requires p<0.05. *missing value: WASO (20), Spontaneous Al (20) Arrhyth-
mia (28), Ferritin (216), Transferrin saturation (221). PLMS, periodic limb movements during sleep; TST, total sleep time; WASO, wake-
fulness after sleep onset; Al, arousal index; AHI, apnea-hyponea index; PLMI, periodic limb movement index
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