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The Changes in Polysomnographic Sleep Variables
by Periodic Limb Movements During Sleep
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m ABSTRACT

Objectives: Periodic limb movement disorder (PLMD) has been debated with regard to its clinical significance and diagnostic
criteria. The current diagnostic criterion for PLMD in adults has been changed from periodic limb movement index (PLMI) > 5/
hour to PLMI > 15/hour by the International Classification of Sleep Disorders (ICSD). In this study, we aimed to investigate the
changes in polysomnographic sleep variables according to PLMI and to determine the relevance of the diagnostic criterion for
PLMD.

Methods: Out of 4195 subjects who underwent standard polysomnography, we selected 666 subjects (370 males and 296 fe-
males, aged 47.1 + 14.8) who were older than 17 years and were not diagnosed with primary insomnia, sleep apnea, narco-
lepsy, or REM sleep behavior disorder. Subjects were divided into three groups according to PLMI severity: group 1 (PLMI < 5),
group 2 (5 < PLMI < 15), and group 3 (PLMI > 15). Demographic and polysomnographic sleep variables and Epworth sleepi-
ness scale (ESS) were compared among the three groups.

Results: There were significant differences among the three groups in age and gender. Sleep efficiency (SE) and stage 3 sleep
percentage in group 1 were significantly higher than those in groups 2 and 3. The wake after sleep onset (WASO) score in group
1 was significantly lower than those in groups 2 and 3. However, there were no significant differences in SE, stage 3 sleep per-
centage, or WASO between groups 2 and 3. Sleep latency (SL) in group 1 was significantly lower than that in group 3, but there
was no difference in SL between group 2 and group 3. ESS score in group 1 was significantly higher than that in group 3, but
there was no difference between group 2 and group 3. Partial correlation analysis adjusted by age showed that PLMI was sig-
nificantly related to SE and WASO.

Conclusion: This study suggests that PLMI influences polysomnographic sleep variables. In addition, we found the individuals
who did not have PLMD but had PLMI > 5 were not different in polysomnographic sleep variables from the individuals who had
PLMD according to the current criterion. These results raise questions about the relevance of the current diagnostic criterion of
PLMD. Sleep Medicine and Psychophysiology 2017 ; 24(1) : 24-31
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Table 1. Diagnostic criteria for PLMD
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Criteria for the diagnosis of PLMD

A. Polysomnography shows repetitive, highly stereotyped limb movements that are :

— 0.5 to 10 seconds in duration
— Minimum amplitude of 8 microV above resting EMG
— In a sequence of 4 or more movements

— Separated by an interval of more than 5 seconds (from limb-movement onset to limb-movement onset) and less than 90

seconds (typically there is an interval of 20—40 seconds).

B. The PLMS index exceeds 5/h in pediatric cases and 15/h in most adult cases.

C. There is clinical seep disturbance or a complaint of daytime fatigue.

D. The PLMS are not better explained by another current sleep disorder, medical or neurologic disorder, mental disorder, medi-

cation use, or substance use disorder (eg, PLMS at the termination of cyclically occurring apneas should not be counted as

true PLMS or PLMD).

EMG : electromyography, PLMD : periodic limb movement disorder, PLMS : periodic limb movement during sleep
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Table 2. Comparisons of demographic and clinical characteristics among three groups (while controlling for age and gender) di-
vided by their periodic limb movement index

PLMI < 5 5 < PWMI< 15 15 < PLMI Total [e) Bonferroni
N 360 111 195 666
Age 40.9 + 13.5 49.1 £+ 13.4 574+ 11.7 47.1 £ 14.8 p < 0.001 1<2<3
Gende r (male, %) 63.6 46.8 45.1 55.4 p < 0.001 1>23
SE (%) 85.6 + 10.5 80.7 + 13.3 78.4 + 122 82.7 +12.0 p < 0.001 1>21>3
WASO (min) 58.6 + 47.0 76.7 + 57.0 89.4 + 58.9 70.0 + 54.2 p < 0.001 1>21>3
SL (min) 22.7 + 43.9 26.4 + 44.0 38.9 + 53.9 28.1 + 47.5 p = 0.001 1<3
N1 sleep (%) 13.7 + 7.4 17.4 + 8.3 14.6 + 6.4 144+ 7.3 p = 0.057
N2 sleep (%) 50.9 + 9.6 46.3 + 9.4 52.5 +10.3 50.9 + 9.9 p = 0.028 2<3
N3 sleep (%) 6.6 + 6.9 32+ 44 2.5 *37 5.0 + 6.1 p < 0.001 1>21>3
REM sleep (%) 18.5 + 9.5 173 £ 50 15.4 + 6.9 17.4 + 8.4 p = 0.067
ESS (N) 10.0 + 4.3 (27) 8.9 £ 56 (8) 5.5 + 3.8 (20) 8.2 + 4.7 (55) p = 0.003 1>3

ESS : Epworth sleepiness scale, N1 : percent of stage 1 sleep time, N2 : percent of stage 2 sleep time, N3 : percent of stage 3 sleep
fime, PLMI : periodic limb movement index, REM : rapid eye movement, SE : sleep efficiency, SL : sleep latency, WASO : wakeful-
ness after sleep onset
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Figure 1. Comparisons of sleep ef- 104
feeney WSO onasoge 3seso |, | mar P
AL I ffici % WA i N3 sl %
cent of stage 3 sleep time, PLMI : Sleep efficiency (%) SO (min) 3sleep (%)
periodic limb movements index, [] PLMI < 5(Group 1) [] 5 < PLMI < 15 (Group 2) Il 15 < PLMI (Group 3) ‘ x . p < 0.001
WASO : wake after sleep onset.

Table 3. Pearson’s correlation coefficients in all subjects

Age SE WASO SL N1 N2 N3 REM ESS
PLMI r 0.429 —0.249 0.230 0.098 0.110 —0.008 —0.245 —-0.193 -0.316
e} < 0.001 < 0.001 < 0.001 0.011 0.118 0914 < 0.001 0.006 0.019

ESS : Epworth sleepiness scale, N1 : percent of stage 1 sleep time, N2 : percent of stage 2 sleep time, N3 : percent of stage 3 sleep
fime, PLMI : periodic limb movement index, REM : percent of stage rapid eye movement sleep time, SE : sleep efficiency, SL :
sleep latency, WASO : wake after sleep onset

Atololli= fofgh apol7t vrebR] RSkt 29HA| 2 2 AL o]F = RS AT 4= AU = -0.249, p < 0.001),
T150] 46.3 £ 94202 3715525 £ 10.3)ET; FsHAl  3EA 4230 = -0.245, p < 0.001)Z WASO (= 0.230, p <
Iokthp = 0.028). 3GHA 4L [7180] 6.6 £ 69822 2 0.001)= PLMS A=} Ei3k ofFo] AFaAS w4t 4=
TOB(B2 £ 448, 30805 + 378) B} 247F SolatA W #HEr)= n]oksl ok %m&mﬂlﬁwq AATHr = 0098, p <
=7 Yelgthep < 0.001). 2 &8 WASO, 374 4= 0011, Figure 2). AL AlojH42 A )
ol A 2k T WSS Figure 197 ® A8 AAEE A} PLMS A=} =1 :é:%t =0 A =
AA| A2 Ao R S T AR A TS Table 391 -0.119, p = 0.010), WASO= oFe| At
713813tk 2l 82 PLMS A4¢F T3t 29 A 0,115, p = 0013), YA At AA A+EL G2 A
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Figure 2. Pearson’s correlations between PLMI and other variables (SE, WASO, SL, and N3) (p < 0.05). N3 : percent of stage 3 sleep
fime, PLMI : periodic limb movement index, SE : sleep efficiency, SL : sleep latency, WASO : wake after sleep onset.

Table 4. Partial correlation coefficients adjusted by age

SE WASO SL N1 N2 N3 REM ESS
PLMI r -0.119 0.115 0.048 0.078 —0.050 0.032 -0.122 —0.185
o) 0.010 0.013 0.301 0.272 0.479 0.647 0.085 0.182

ESS : Epworth sleepiness scale, N1 : percent of stage 1 sleep time, N2 : percent of stage 2 sleep time, N3 : percent of stage 3 sleep
time, PLMI @ periodic limb movement index, REM : percent of stage rapid eye movement sleep time, SE : sleep efficiency, SL :
sleep latency, WASO : wake after sleep onset
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