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The Effects of Obstructive Sleep Apnea Syndrome on
Periodic Limb Movements in Sleep
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s ABSTRACT

Objectives: Periodic limb movements in sleep(PLMS) is a moderately prevalent disorder, of which pathophysiology remains largely
unknown. PLMS has been reported to be common in patients with obstructive sleep apnea syndrome(OSAS), but reports on
their relationship have been inconsistent in previous studies. Inconsistency of results may be attributable to insufficient number
of the study subjects. We attempted to explore the influence of OSAS on PLMS in a large number of subjects.

Methods: Three hundred and twenty subjects(MO FO 19200 128) with PLMS, as identified by the nocturnal polysomnography, were
studied. Sample mean age was 53.1(SDO 15.1) years and their mean periodic limb movement index(PLMI) is 25.2/hr (SDO 24.8).
PLMS subjects were divided into two groups, based on the presence or absence of OSAS. Periodic limb movement indices and
sleep parameters between two groups were analyzed to evaluate the effects of OSAS on PLMS.

Results: Each of PLMI and PLMI with arousal(PLMAI) correlated positively with age. PLMI of men was larger than that of women
(p<0.01). The presence of comorbid OSAS independently had influence on PLMI(t0 —2.20, p<0.05), but not PLMAI. There were no
significant differences between the two groups in their PLMI, PLMAI and sleep parameters. However, the two groups differed in
PLMI—correlated sleep parameters. In PLMS subjects with comorbid OSAS, PLMI was negatively correlated with each of slow wave
sleep time and REM sleep time. In subjects without comorbid OSAS, PLMI was negatively correlated with sleep efficiency.
Conclusion: PLMS patients with OSAS turned out to have increased PLMI than those without OSAS We suggest that OSAS patients
may have subtle autonomic arousals and these arousals could, in part, express themselves as PLM. Sleep Medicine and Psycho-
physiology 20000 7(1)0 34-42
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Table 1. PLMS- and sleep-related parameters of the study
subjects(nO 320)

Mean SD
PLMI 25.24 24.83
ARI 14.35 16.88
PLMAI 3.41 6.25
SE 80.67 13.52
SL 18.93 25.43
SWS 2.88 6.06
REM 14.66 6.32
REML 126.89 83.16

PLMSO periodic limb movements in sleep

PLMIO periodic limb movement index, number of periodic
limb movements per hour of sleep

ARIO percentage of PLMS with arousal/total number of PLMS(%)
PLMAIO number of periodic limb movements with arousal per
hour of sleep

SEO sleep efficiency, percentage of total sleep fime/time in
bed(%)

SLO sleep latency(min)

SWSO percentage of total slow wave sleep/sleep period time(%)
REMO percentage of total REM sleep/sleep period time (%)
REMLO REM latency(min)
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Table 2. Comparison of periodic limb movement indices and
sleep parameters between male and female subjects

Male(nO 192) Female(nO 128)
Mean SD Mean SD
PLMI 28.4 28.7 20.5 16.5 3.12*
ARI 14.4 18.0 14.3 15.0 0.03
PLMAI 3.6 6.1 3.1 6.4 0.83
SL 16.5 22.2 22.6 29.4 1.99**
SE 80.2 13.7 81.3 13.3 0.73
SWS 2.0 6.0 4.1 6.0 3.04*
REM 14.2 6.1 15.4 6.5 1.73
REML 124.9 85.3 130.0 80.1 0.53
*0 p<0.01, **0 p<0.05
See Table 1 for abbreviations
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Table 3. Comparison of periodic limb movement indices and
sleep parameters among the diagnostic subgroups
PLMS subjects without PLMS subjects with
OSAS(nO 150) OSAS(n0 149)

PLMI 27.7+ 2.0 241+ 2.0
ARI 14.5+ 1.4 14.2+ 1.4
PLMAI 3.6+ 0.5 3.3+ 0.5
SL 22.2+ 2.1 17.9+ 2.1
SE 79.0% 1.1 81.1% 1.1
SWS 2.7+ 0.5 2.5+ 0.5
REM 14.8+ 0.5 14.5+ 0.5
REML 138.5+ 6.5 128.9+ 6.5
Sa02 96.8+ 1.8 95.4+ 2.3
LO2 90.5+ 6.3 83.1+ 9.4

OSASU obstructive sleep apnea syndrome

SaO20 mean peripheral blood oxygen saturation in sleep (%)
LO-0 the lowest peripheral blood oxygen saturation in sleep (%)
See Table 1 for other abbreviations
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Table 4. Pearson correlations between periodic limb movement indices and sleep parameters in study subjects(nO 299)

SE SL SWS REM REML
PLMS subjects without OSAS(nO 150) -0.092 0.071 —0.192* -0.173* 0.182*

REML PLMS subjects with OSAS(nO 149) —0.283** 0.124 —0.023 —0.065 —0.104
Total(nO 299) —0.179** 0.111* —0.140* —0.131* 0.106
PLMS subjects without OSAS(nO 150) —0.092 0.071 —0.192* —0.173* 0.182*

PLMA] PLMS subjects without OSAS(nO 150) —-0.136 0.000 0.005 0.007 0.015
PLMS subjects with OSAS(nO 149) —0.241** 0.171* —0.040 —-0.130 —0.004

*: p<0.05%, **: p<0.01
OSASU obstructive sleep apnea syndrome
See Table 1 for other abbreviations
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