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Effect of Sleep Quality on Fatigue and Quality of Life

: a Sasang Constitutional Medicine Perspective

Ji-Eun Park, Sujeong Mun, Siwoo Lee*

Future Medicine Division, Korea Institute of Oriental Medicine

Previous studies have reported an association between poor sleep and various symptoms and diseases, such as
fatigue, obesity, depression, and anxiety. The effects of poor sleep may differ by age and sex. In addition, sleep
characteristics and their effects may vary according to Sasang constitutional type. The aim of this study was to
investigate the associations between sleep quality, fatigue, and quality of life and to assess whether these differ by
constitutional type. Participants were individuals aged 40-69 years living in two Korean communities in 2012-2014.
Sleep quality, fatigue, and quality of life were measured using the Pittsburgh Sleep Quality Index (PSQI), the Fatigue
Severity Scale, and the 12-item Short Form Health Survey, respectively. The effects of total PSQI score and PSQI
component scores were analyzed using a generalized additive model. A Korean Sasang constitutional diagnostic
questionnaire was used to assess Sasang constitution. Data for 5,793 participants were analyzed. Poor sleep quality
was related to greater fatigue, and lower physical and mental quality of life. The PSQI components including subjective
sleep quality, sleep latency, sleep disturbances, use of sleep medications, and daytime dysfunction were associated with
fatigue and physical and mental quality of life. Sleep quality was significantly lower in So-Eum compared to So-Yang
and Tae-Eum. PSQI component scores for fatigue and quality of life differed significantly by Sasang constitution: for
Tae-Eum, sleep latency and use of sleep medications; for So-Eum, daytime dysfunction; and for So-Yang, use of sleep
medications and daytime dysfunction. The effects of different aspects of sleep quality differ by Sasang constitution. To
improve sleep quality, interventions need to be tailored to constitutional type.
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Fig. 1. Variations in fatigue scores by age and sleep component.
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Table 1. Characteristics of participants based on Sasang constitution

(Lafggﬂrg) (ggfggg) (ff;y 29 (nlcs),t%s) pvalue TESSE  TESSY  SE-SY
Age 62.18+9.63 62.54+9.92 62.37+9.90 62.29+9.75 0.56
Sex Male 1,587 (47.8) 390 (38.8) 713 (48.5) 2,690 (46.4) <0.001
Female 1,732 (52.2) 615 (61.2) 756 (51.5) 3,103 (53.6) )
< Elementary school 1,196 (36.0) 348 (34.6) 485 (33.0) 2,029 (35.0)
Education Middle or high school 1,657 (49.9) 527 (52.4) 761 (51.8) 2,945 (50.8) 0.18
> College 466 (14.0) 130 (12.9) 223 (15.2) 819 (14.1)
Single 63 (1.9 18 (1.8) 22 (15) 103 (1.8)
Marriage Married 2,809 (84.6) 830 (82.6) 1,261 (85.8) 4,900 (84.6) 0.23
Divorced/widowed 447 (13.5) 157 (15.6) 186 (12.7) 790 (13.6)
Body mass index 26.40+2.57 20.74+1.72 22.82+1.65 24.51+£3.20 <0.001 <0001 <0.001 <0.001
Hypertension 1,471 (44.3) 256 (25.5) 471 (32.1) 2,198 (37.9) <0.001
Diabetes 560 (16.9) 106 (10.5) 194 (13.2) 860 (14.8) <0.001
Subjective sleep quality 0.16£0.50 0.23+0.65 0.17+0.55 0.17+0.54 <0.001  <0.001 044  0.005
Sleep latency 0.78+0.94 0.98+1.02 0.83+0.96 0.83+0.96 <0.001  <0.001 0.09  <0.001
Sleep duration 1.17+0.87 1.2210.93 1.18+0.90 1.18+0.89 0.28
Sleep quality Habitual sleep efficiency 0.39+0.81 0.52+0.93 0.39+0.81 0.41+0.83 <0.001  <0.001 090  <0.001
Sleep disturbances 0.72+0.63 0.72+0.62 0.70+£0.61 0.72+0.62 0.62
Use of sleeping medication 1.00£0.67 1.13£0.70 1.00+0.67 1.03+0.67 <0.001  <0.001 0.98  <0.001
Daytime dysfunction 0.40+0.67 0.48+0.75 0.41+0.68 0.42+0.69 0.009 0.003 0.64  0.021
Global PSQI score 4.62+3.08 5.28+3.58 4.69+3.14 476+3.2 <0.001  <0.001 0.52  <0.001
Fatigue 1.86+1.16 2.16+1.32 1.81£1.11 19+1.18 <0.001  <0.001 023 <0.001
Quality of life Physical 45.9419.69 45.22£10.15 47.65+8.94 46.25+9.63 <0001 0038 <0001 <0.001
Mental 52.67+8.80 50.16+9.64 52.91+845 52.3+8.92 <0.001  <0.001 039  <0.001
Data presented as mean * standard deviation, or number (%). TE: Tae-Eum; SE: So-Eum; SY: So-Yang.
Table 2. The effect of sleep quality on fatigue
Univariate Multivariate TE SE SY
Age <0.0071*** <0.0071*** <0.0071*** 0.03* 0.04*
Sex <0.0071*** <0.0071*** <0.0071*** 0.02* 0.11
Education Middle or high school <0.001%** 0.84 0.76 035 037
(ref: < Elementary school > College 047 0.001** 0.01* 0.20 0.02*
Marriage Married <0.001*** 0.97 0.29 0.55 0.36
(ref: single) Divorced/widowed <0.001** 091 0.29 030 034
Body mass index <0.007*** 0.005** 0.29 0.05 0.27
Hypertension 0.99 0.69 0.84 0.12 0.75
Diabetes 0.15 0.03* 0.15 0.008** 0.81
Subjective sleep quality <0.007*** <0.007*** <0.007*** <0.007*** <0.007***
Sleep latency <0.007*** <0.007*** <0.007*** 0.006** <0.007***
Sleep duration <0.007*** 0.099** 0.18 0.89 0.37
Quality of sleep Habitual sleep efficiency <0.007*** 0.004** 0.04* 0.68 0.20
Sleep disturbances <0.007*** <0.007*** <0.007*** <0.007*** <0.007***
Use of sleeping medication <0.007*** <0.007*** <0.007*** 0.46 0.006**
Daytime dysfunction <0.007*** <0.007*** <0.007*** 0.02* <0.007***
* p<0.05, ** p<0.01, *** p<0.001. Data presented p-value of each variable. TE: Tae-Eum; SE: So-Eum; SY: So-Yang.
3. 29 ¥ PAF 29 FAY gede Zudel fuel A (p<0.001), SUFE]
g Mo BN 2] o) BHF BHS F2 W AY  (p<0.001), 2BAIZ (=0.03), 2R A (p<0.00), FT J5
(p<0.001), 4 (p<0.001), ZAEYE (p<0.001), ANEAFX|S ol (p<0.001)7F BAA Qlat [odt #HAFE HAN, 23
(<0.0017} SOIF BAYS HA, AY (p0.00DTH ¥ 2 FBHA 29 A (p=0.013), 2HA| AHG (p<0.001), £t 7]
(p<0.001), 71& (p=0.02), AAFAIS (p<0.001)= T FA 0] S8l (p<0.001)FHo] FoJ5HA UEgTh. AgRloN= FHFQ
He offsl 93 oz Uehgth FUAY 4w A 299 A (p=0.003), 2AYS (0=0.02), 2R AHE (p<0.00D)
(p<0.001), $HFE7] (p<0.001), +HARE (p=0.004), +HES F2t 71570 (p<0.001)7F AR @Qld o5t #AYE THA=
(p=0.03), $HYsl (p=0.02), £HA AHE (p<0.001), FIt 71674 Aoz yegr
of (p<0.001)9] 2E W FFo] FAUA A {oFt HAGS Aa7tA] Mz 9@ 49 Ao FAA, AN 292 =& Ay
UebdcTable 4). 504 FE7tA] AR 49 A& Zastort 2 2% A4 A 24 datold 2E IR 3% #i4S
o% ohl F7MSHe PYS HAL, 2UFBY L FAVE F7F Mol 29 FFL FUNY 28I A, 2UMEI], 2, &
245 JAF o Fo| oAl 2oz UehgrFig. 3). WAl ALg, 37 715Folg AIE AN BE Brhus



J.E. Park et al 41
ot gojgt BAYL Holk 29 FFL Aol meA chaA U
g 390 A9 2uFEIIY 2UA AHoUT, 239
o B9 F7t 715Folutel Qoo 294l F LuA A} of AFE FIFATYY FYPPR LAY XY A5
g 27t 715007t geisict E 579339 ARE %, AYAL we ;R Ui} Hz
sl Ao| Ay Amugich AR 209 Wol g JIE A
e A FR, ozt chege!”, Mrhe", AZAR A
A 5 Hg" mPA AT oz L3Eo], AyrHQl A3
= -

L S 000 A |
» w ® ® 00 05 " 15 20 25 3

Age Subjeciive sleap quaity

VS
w1
Yol Aesh] PSch EF HPATPSIH ASH 2ASH

FET A AL 92 AR BEAE AGHE BS
Bgee Y2eg HAT & 9o, o AP iR Ada
E R2g oo HHS 5

o
FUEEAE ol&Tozyi U

FYNZ

Aol G2 2wo WL Hoke U, MWAY PSQ F4:
AZANA 7Hg £ deht elgelat Aglo] ula] S5 4
ol Aol Wokm, Al Bl Aol agele] 37t
O ¥/ Ueiich 9% A7dAE AR o] 29 S50 Rol
b gon wuslgout ), AAS EARFANL FaEY

2 L 2RREY), 2AYSIA AR 2 Aol
Sleep latency Steep duration
2 Bustgo®. B A7 Zn AN 2APHANE AT
5 Lt RoR Aot Y, FUAQ SHO A, 2UFET], £HE
&, 2UA AE, F 715800 AR L ARl {osRtt.
‘ ) e 757 2 A%, B3, A% w02 LU AEHI Fon v
"l 1g yrd, g 59 FANA A 23909 71 29 B9
T It St ———¢ B399 =2 788 20U A L F2 LUARNE §Joz W
Habiual sieep efficiency Sleep distubances 16}5&5} E‘ g:l,‘o.ﬂ}d i%?l% %cl’_]j,‘} —/}—92)‘:(\’_]0“ H]3H Z_] _}I\"EE
B71E A o0, B FUH 2d Wol g ¥
2RAZE0] 71 Zo2 yeht & 5o A n AxY Aug
o, . — Har}
o 23U 2 9 49 it JoF #HYS Holx +UIE
of £7t 71%5ol2 Uehgd), ok A9 M4 mEEst ¥
R 1 AY 270 e AT WgF Anz 2 2 ot gy
Use of sleeping medication aytirme dysfunction
. . R 4S99 BHE P2 U BA A2 B op, £ mzd
Fig. 3. Variation in mental quality of life scores by age and sleep ; o B B o
component oig el ekt Aol o ARl va 4uHos o
Table 3. The effect of sleep quality on physical quality of life
Univariate Multivariate TE SE SY
Age <0.001*** <0.001*** <0.007*** <0.001*** <0.001***
Sex <0.001*** <0.001*** <0.007*** 0.004** <0.001***
Education Middle or high school <0.001%** <0.001%** 0.002** 0.04* 0.59
(ref: < Elementary school > College <0.001%** 0.004** 0.08 0.08 0.28
Marriage Married <0.001*** 0.95 0.82 0.29 0.48
(ref: single) Divorced/widowed <0.007*** 0.69 050 038 037
Body mass index <0.007*** <0.007*** <0.007*** 0.21 0.91
Hypertension <0.007*** 0.004** 0.004** 041 0.45
Diabetes <0.001*** <0.001*** <0.007*** 0.006** <0.001***
Subjective sleep quality <0.007*** 0.005** 0.08 0.17 0.13
Sleep latency <0.007*** <0.007*** 0.03* 0.004** 0.08
Sleep duration <0.007*** 083 0.50 0.97 0.44
Quality of sleep Habitual sleep efficiency <0.007*** 0.16 0.40 0.85 0.09
Sleep disturbances <0.007*** <0.007*** <0.007*** 0.013* <0.007***
Use of sleeping medication <0.007*** <0.007*** <0.007*** 0.56 0.04*
Daytime dysfunction <0.007*** <0.007*** 0.14 0.014* 0.17

* p<0.05, ** p<0.01, *** p<0.001. Data presented p-value of each variable. TE: Tae-Eum; SE: So-Eum; SY: So-Yang.
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Table 4. The effect of sleep quality on mental quality of life

Univariate Multivariate TE SE SY
Age <0.001*** <0.007*** 0.002** 0.08 0.007**
Sex <0.001*** <0.007*** 0.02* 0.03* 0.011*
Education Middle or high school 042 0.30 0.56 0.51
(ref. < Elementary school > College 0.005** 0.29 0.85 0.66 0.13
Marriage Married <0.007*** 0.02* 0.02* 0.89 0.45
(ref: single) Divorced/widowed <0.007*** 0.08 0.03* 0.84 0.78
Body mass index <0.007*** <0.0071*** 0.17 0.11 0.53
Hypertension 0.82 0.35 0.20 0.56
Diabetes 0.11 0.19 0.09 0.86
Subjective sleep quality <0.007*** <0.007*** <0.007*** 0.013* 0.003**
Sleep latency <0.007*** <0.007*** <0.007*** 0.07 0.24
Sleep duration <0.007*** 0.004** 0.03* 0.21 0.16
Quality of sleep Habitual sleep efficiency <0.007*** 0.03* 0.08 0.50 0.10
Sleep disturbances <0.007*** 0.02* 0.08 0.60 0.02*
Use of sleeping medication <0.007*** <0.007*** <0.007*** <0.007*** <0.007***
Daytime dysfunction <0.007*** <0.007*** <0.007*** <0.007*** <0.007***

* p<0.05, ** p<0.01, *** p<0.001. Data presented p-value of each variable. TE: Tae-Eum; SE: So-Eum; SY: So-Yang.
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