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Rest-Activity Rhythm and Sleep pattern in the Elderly
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Purpose: The study compared the rest-activity rhythm and sleep pattern of elderly with young group. Methods: The subjects were
22 over than 65 years old and 23 under 65 years old. An actigraph, sleep diary, Pittsburgh Sleep Quality Index and Insomnia Severity
Index scale were used as measurement tools for this study. The data were analyzed with ¥? Lamda test, t-test and correlation with
SPSS 15.0 program. Results: The elderly had lower curve than the young group in rest-activity rhythm on each time zone. In particu-
lar, the elderly group had lower rest-activity rhythm curve of 8,9, 14, 18, 19, 20, 21, 22 and 23 time zone than those of young group.
Sleep pattern had statistical difference in the total sleep time, PSQI and insomnia. Total sleep time of elderly had lower score and PSQI
and Insomnia had higher score than young group. Age had correlation with rest-activity rhythm, sleep efficiency, PSQl and insomnia.
Conclusion: Rest-activity rhythm of the elderly showed an increase in activity in the early morning because of earlier get up than the
young group and an decrease in activity in the afternoon because of taking a nap at this time. Elderly sleep was that total sleep time
increased but sleep efficiency decreased and insomnia intensified. This sleep pattern was related to age and rest-activity rhythm.
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Table 1. General Characteristics of Study Subjects

215

(N=45)

Elderly group (n=22)

Control group (n=23)

Characteristics Categories X, torLamda p
n (%) or Mean (SD) n (%) or Mean (SD)

Age (yr) 7064 (8.0) 4139(11.7) -9.74 000

Gender Male 4(182) 2(87) 087 349
Female 18 (81.8) 21(913)

Marital state Married 21(95.5) 18 (783) 0.14 525
Single 0(0.0) 5Q217)
Extra 1(4.5) 0(0.0)

The number of meal 2 0(0.0) 4(174) 0.10 639
3 20(9.9) 19 (82.6)
More than 4 2(9.0) 0(0.0)

Caffeine Yes 13 (59.1) 20(87.0) 446 051
No 9(40.9) 3(13.0)

Alcohol Yes 6(273) 13 (56.5) 394 071
No 16(72.7) 10 (43.5)

Smoking Yes 1(4.5) 0(0.0) 0.04 312
No 21(95.5) 23(100.0)

Exercise Yes 14 (63.6) 11(47.8) 1.13 373
No 8(364) 12(52.2)

Allergy Yes 2(9.0) 3(13.0) 0.17 673
No 20(90.9) 20(87.0)

Disease Yes 8(36.4) 3(13.0) 331 069
No 14 (63.6) 20(87.0)

Drug Yes 12 (54.5) 10 (43.5) 0.55 458
No 10 (45.5) 13 (56.5)

Health state Very bed 1(45) 0(0.0) 0.08 073
Bed 1(45) 1(43)
Normal 15 (68.2) 18 (783)
Good 3(13.6) 4(17.4)
Very good 209.1) 0(0.0)

o} 37,335.77, 9A1THo]| 68,293.97, 14A]Tol] 38,451.87, 18A] o]
4784447, 19410 64,760.67, 20 4|t 52,373.87, 214t} 69,9987,
2241 72,074.67, 23ATT] 5142767 10150l A Table 2 Y Figure |
5hro] §.0J5A A ke

TR FA - BE A7) AP W21 LS onseti t=Ql-o]
wt(hr) 23:14 (0:18), AJ91t0] Bt 24:13 (0:44) 7] . 2 7213k 2}o]
£ B OL(t=2.31, p=.031), L5 M10, RA, Amplitude, M10 onset 2

Kcalof A= 8-2]31 20| & Holx] ekofrh

Q1 AJQ1E0] SRS B gk A Table 332} 2Fo] F4=
THAITEE eltof| A 359.67 (34.03)+, A3 Q10N 4] 399.17 (48.70)
o 39,505 WQFrht=2.76, p=.038). PSQI= Q1o A]
B 6.05 (4.26)7, Qo)A 348 (1.27)H 0.2 wolto] 25774 =
Al VER O m(t=-2.76, p=.008), EHZ A= =Qlito] Bt 6.90
(7267, /30t B+t 3.39 (7260 0. & Qo] 351750] o A
ERFTHt=-2.09, p=.043).
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—4@—  Control group (n=23)
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Figure 1. Rest-activity Rhythm of Elderly Group on Each Time Zone.

Table 2. Rest-activity Circadian Rhythm on Each Time Zone of Elderly

10 N

Group (N=45)

Time Elderly group (n=22) Control group (n=23)

Zone Mean (SD) Mean (SD) ' g
0 7,703.88 (18,881.54) 21,130.76 (23,987.88) 152 142
1 4 046.09 (4,100.56) 6,117.93(10,116.22) 064 530
2 2,163.18 (2,772.97) 3,546.79 (2,335.66) 135 189
3 526 64 (28,680.22) 5,558.79 (5,440.25) -0.77 452
4 7 330.73 (12,832.53) 4,502.07 (5,982.43) -073 AN
5 23,695.94 (30,515.72) 887393 (19,605.50) -147 154
6 78,219.97 (74,958.78) 36,382.18 (56,337.63)  -1.60 .124
7 65,775.38 (43,775.58) 74,330.96 (72,193.86) 035 733
8 55,238.96 (36,189.39) 92,574.69 (42,847.05) 231 030
9 65,371.12 (28,967.01) 133,665.05 (51,473.19) 393 001

10 102,967.46 (45,693.15) 129,619.54 (72,325.64) 106 298

11 102,364.19(52,629.22) 103,92842 (61,406.38) 007 947

12 99,064.97 (69,315.76) 111,695.97 (45,441.92) 055 588

13 73,542.80 (40,020.99) 99,492.17 (46,242.82) 148 154

14 66,619.40 (34,323.44) 105,071.22 (48,127.57) 224 035

15 96,999.95 (51,219.19) 114,832.98 (70,589.74) 070 489

16 76 915.89 (35,046.23) 111,499.24 (49,35047) 196 062

17 91,550.37 (44,466.71) 113,304.84 (44,811.08) 121 239

18 77,521.99 (49,827.43) 125,366.41 (62,122.55) 208 049

19 71,769.26 (39,902.30) 136,529.84 (42,411.36) 389 001

20 58 988.08 (41,829.25) 111,361.90 (53,957.46) 265 014

21 68,552.81(48,103.51) 138,551.53 (56,900.23) 326 .003

22 49,609.09 (47,999.09) 121,683.73 (63,719.83) 312 .005

23 30,715.94 (31,333.71) 82,143.49 (46,249.96) 316 .004

M(SD) 57,843.92 (12,415.20) 82,990.18 (18,724.36) 383 001

Eatch time zone cores are mean value of 3 days measurement score.
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Table 3. Comparison of Rest-activity Circardian Rhythm Indicator and Sleep Pattern between Elderly (N=45)
Elderly group (n=22) Control group (n=23)
Variable t p
Mean (SD) Mean (SD)

Rest-activity rhythm
L5 13,764.63 (7,869.57) 18,740.07 (7,436.92) 147 155
M10 888,751.64 (265,058.77) 1,134,825.14 (300,983.79) 1.72 069
RA 0.92 (0.06) 0.93(0.03) 0.88 386
Amplitude 874, 987 01 (259,899.13) 1,116, 085 07 (297,766.26) 1.90 071
L5 onset (hr) 14(0.18) 13 (0:44) 231 031
M10 onset (hr) 6 43 (1.23) 7 ZO (1:44) 1.07 294
Kcal/day 1,284.89 (521.26) 1,487.66 (381.72) 107 293

Sleep pattern
Sleep efficiency (%) 8945 (4.97) 57 (2.22) 142 170
Sleep latency (min) 10.53(9.48) 881 (4.57) -0.59 559
Arousal time (min) 33 23 (18.50) 4(1047) -1.02 315
A number of arousal 7(3.88) 9 71 (335) 124 308
Total sleep time (min) 359 67 (34.03) 399.17 (48.70) 2.20 038
PSQl 6.05 (4.26) 348(1.27) -2.76 008
Insomnia 6.90 (7.26) 3.39(7.26) -2.09 043

L5=Least 5 hr’s activity; M10=Most 10 hr’s activity; Amplitude = M10-L5; RA=Related amplitude ([M10- L5]/[M10+L5]); L5 onset = Least 5 hr's activity onset; M10

onset=Most 10 hr's activity onset; PSQl = Pittsburgh Sleep Quality Index.

Table 4. Correlation of Rest-activity Rhythm, Sleep Pattern, Quality of

life (N=45)
Sleep efficiency RA PSQI Age
Sleep efficiency 1.00
RA 041 1.00
PSQl -045 -0.09 1.00
Age -041% -0.34* 047% 1.00
*n< 01

RA = Related amplitude; PSQI = Pittsburgh Sleep Quality Index.
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Shirota atal,, 2000; Uezu et al., 2000).
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