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Conclusion

Objectives The aim of this study was to examine the differences in subjective sleep quality
and objective sleep parameters between groups with different severities of limb movements during
sleep in elderly persons with sleep complaints.

Methods We recruited adult subjects with sleep complaints from four areas in Gangwon-do.
Nocturnal polysomnography studies were conducted for 159 subjects at Kangwon National Uni-
versity Hospital. A total of 72 subjects older than 60 years were finally selected, and we classified
them into three groups according to the limb movement index (LMI) : 29 subjects with LMI below
15, 21 subjects with LMI between 15 and 44, and 22 subjects with LMI above 44.

Results The proportion of existing restless legs syndrome (RLS) symptoms differed between
the three groups, but was not statistically significant (p=0.051). No difference in nocturnal sleep
parameters was observed between the three groups. In the total group, the limb movement
arousal index showed positive correlation with respiratory arousal index (r=0.252, p<0.05).

In elderly persons with sleep complaints, a greater LMI severity was associated with
a tendency of higher comorbidity of RLS. Frequent arousals due to limb movements were not as-
sociated with a greater severity of limb movements during sleep severity, but with increased arous-
als due to respiratory events.
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i F 3714 A %55 (periodic limb movements in
sleep, ©]3F PLMS)& 4=H #A& A& 34617 o= A4
219 4~11%00|1 A =31 571=t0] g A ATgE 15~100
Alofl sigsh= Ayt ¢l 189802 thAFO. = RARE
of| Ali= PLMS&} 4=1of| gt EHto] FAlo EAsh= 5=
7143 AR &% Aol (periodic limb movements disorder, ©]3}
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Periodic limb movements in sleep< }A] &9
(restless legs syndrome, ©]3} RLS) 2EA}o| A Ea1A] 2=
' RLS Ao A PLMS7F Al d =5 4= S8 (sleep ef-
o]} SE)& "olA|aL =1 & 7714 A 5
AHE 24 S19=(periodic limb movement arousal index,
o|s} PLMAD®} 714 Al7to] F7Fghehar sho] RLS kAol
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BEAIQ] =opulA A7 = F WA AR 2-5-(limb
movement, ©3} LM) 3145 A7) 895 S +
o] e 710 fAlghS Aisty|w gt B

Periodic limb movements in sleep 244 4 F55
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(nocturnal polysomnography, ©]3} NPSG)o]l wh= 2432
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Al - ZHll §-2) 8t ZFol 7t it
HIE2 A o Tholl F-o)ee] &
0.051), LMI7} 2 A<=

Nocturnal polysomnography ol 4] ol 2432191 <= ¥
191 TST, SE, WASO, SL, REML, Z} 4= ©HA| 2] #]&(N1,
N2, N3, REMS)= 3 7o) ©9-9J3} 2lo|=
AATHEE 2). SBD & =<1l AHI, ODI, LOS, RSTS} Z+
A A4l RAIL LMAL, SAIL TAISS v]wet 23 A & 7H

of folgt Aol gigich BAHOZE FoI5h ghgrort

-
=< Hug 4

th. /4, KESS®F PSQI Hat ol ol abol7F it TAIZE Al = Tt Zpo)7} Q& A= AH e E3lrhp=
(FE ). 0.073)GE 3).
Table 1. Demographic factors and the scores of KESS and PSQI in three different LMI subgroups
LMI<15 (n=29) 15<LMI<45 (n=21) 455LMI (n=22) )

Mean (SD) Range Mean (SD) Range Mean (SD) Range Lorf P
Aget 68.62 (5.21) 61-81 67.76 (4.46) 60-77 71.64 (4.03) 63-79 4.065 0.190
Gender (M:F)* 9:20 5:16 11:11 3.543 0.170
RLSH, I 5:231 8:13 11:11 5.934 0.051
LMIs 5.28 (4.38) 0-14.8 27.66 (9.07) 15.2-43 63.65(18.61)  45.1-115.7 152.505 <0.001*
KESSs 6.55(6.21) 0-19 8.52 (6.52) 0-24 6.23 (5.52) 0-18 0.934 0.398
PSQIs 11.86 (4.62) 3-20 12.67 (2.56) 7-18 12.91 (3.38) 7-20 0.484 0.619
=1 p<0.05, T : Analysis of variance, * : Chi-square test, § : Analysis of covariance controlling for Apnea Hypopnea index, ! : Number

of subjects with restless legs syndrome versus subjects without restless legs syndrome, 1: One subject with missing data was exclud-

ed. LMl :
dard deviation, RLS : Restless legs syndrome

Limb movement index, KESS : Korean version of Epworth Sleepiness Scale, PSQI : Pittsburgh Sleep Quality Index, SD : Stan-

Table 2. Nocturnal sleep parameters in three different LMI subgroups

LMI<15 (n=29) 15<LMI<45 (n=21) 45<IMI (n=22) . o
Mean (SD) Mean (SD) Mean (SD)
TST (min) 370.21 (50.96) 378.52 (59.2) 366.59 (46.26) 0.318 0.728
SE (%) 78.43 (10.63) 80.09 (10.41) 77.48 (9.53) 0.409 0.666
WASO (min) 100.46 (49.38) 86.84 (45.66) 102.97 (43.93) 0.809 0.450
SL (min) 8.95(18.36) 12.67 (19.60) 9.00 (8.84) 0.405 0.668
REML (min) 146.29 (87.87) 114.10 (64.51) 113.61 (65.99) 1.447 0.242
N1 (%) 20.83 (17.11) 21.04 (13.53) 19.98 (11.63) 0.170 0.983
N2 (%) 51.96 (15.26) 51.98 (10.88) 53.28 (8.81) 0.430 0.958
N3 (%) 9.14 (8.68) 8.01(7.72) 5.67 (5.69) 1.699 0.191
REMS (%) 18.07 (9.75) 18.96 (8.41) 21.07 (6.25) 0.633 0.534

* 1 p<0.05 (analysis of covariance controlling for Apnea Hypopnea index). LMI :
Sleep efficiency, WASO : Wake after sleep onset, SL : Sleep latency, REML : REM latency, N1

Limb movement index, TST : Total sleep time, SE :
:Stage 1 sleep, N2 : Stage 2 sleep, N3 :

Slow wave sleep, REMS : Rapid eye movement sleep, SD : Standard deviation

Table 3. Sleep breathing disorder related parameters and arousal indices in three different LMI subgroups

LMI<15 (n=29) 15<LMI<45 (n=21) 45<LMI (n=22) : °
Mean (SD) Mean (SD) Mean (SD)
AHI (/h) 16.88 (16.11) 15.62 (18.31) 13.73 (9.15) 0.272 0.762
oDl (/h) 12.95 (15.52) 9.54(14.31) 9.13 (8.64) 2.446 0.094
LOS (%) 84.17 (4.36) 83.38 (5.88) 83.59 (4.94) 0.516 0.599
RST (%) 22.3 (25.85) 19.90 (21.66) 15.71 (15.30) 0.511 0.602
RAI (/h) 5.74(7.15) 4.38 (5.42) 4.72 (4.58) 1.497 0.231
LMAI (/h) 3.02 (12.14) 3.41 (3.09) 5.79 (4.56) 0.824 0.443
SAI (/h) 7.21 (4.94) 6.51 (36.64) 6.04 (4.21) 0.630 0.536
TAI (/h) 13.34 (7.98) 14.16 (8.27) 16.68 (6.81) 2.718 0.073

* 1 p<0.05 (analysis of covariance controlling for Apnea Hypopnea index). LMI : Limb movement index, AHI : Apnea hypopnea index,

ODI :

Oxygen desaturation index, LOS : Lowest oxygen saturation, RST : Relative snoring time, RAI :

Respiratory arousal index, LMAI :

Limb movement arousal index, SAl : Spontaneous arousal index, TAI : Total arousals index, SD : Standard deviation
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Table 4. Correlations of sleep breathing disorder related parameters with arousal indices

LMI AHI oDl LOS RAI LMAI SAl TAI
LMI 1
AHI -0.079 1
ODI -0.119 0.959** 1
LOS -0.081 -0.504** -0.515%*
RAI -0.050 0.894** 0.922** -0.457** 1
LMAI 0.159 0.065 0.088 -0.135 0.252* 1
SAl -0.036 -0.192 -0.185 0.196 -0.153 -0.060 1
TAI 0.252 0.526** 0.518** -0.193 0.605** 0.188 0.509** 1

* 1 p<0.05, *+ : p<0.01 (Pearson correlation analysis). LMI : Limb movement index, AHI : Apnea hypopnea index, ODI : Oxygen de-
saturation index, LOS : Lowest oxygen saturation, RAI : Respiratory arousal index, LMAI : Limb movement arousal index, SAI : Spon-

taneous arousal index, TAl : Total arousal index

A o4 SBD #&A HQl, 44 A= W LMIof tigh
Pearson /2}-“—_1"‘:_'” S Aldist A3 RAI= AHI, ODI®} %k
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Oﬂr:}(r— 0.457, p<0.01). TAI:= AHI, ODI
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= A7 $A360~60H) IG5 tAe®E PLMIE gk
Aol A PLMIZ} 352 Aol Al gte] vlgol o =7
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o] el IA|glo] PLMIZL EAtell A B &=A vehd o+ 2
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TFoAe TAYOR FsA]= Fotoy LMIZF
U545 RLSY B4 H[Ro] w2 AFS HAHp=
0SD(E 1). T3+ LMI 155
H| W3S djoll= LMIZ} 15 o4
o] FAXOR F5HA o &9 tHp=0.022). HSZA S
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