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Prediction of Sleep Disturbances in Korean Rural Elderly through
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m ABSTRACT

Objectives: Sleep disturbance is a very rapidly growing disease with aging. The purpose of this study was to investigate
the prevalence of sleep disturbances and its predictive factors in a three-year cohort study of people aged 60 years and
over in Korea.

Methods: In 2012 and 2014, we obtained data from a survey of the Korean Social Life, Health, and Aging Project. We asked
participants if they had been diagnosed with stroke, myocardial infarction, angina pectoris, arthritis, pulmonary tuberculosis,
asthma, cataract, glaucoma, hepatitis B, urinary incontinence, prostate hypertrophy, cancer, osteoporosis, hypertension, dia-
betes, hyperlipidemia, or metabolic syndrome. Cognitive function was assessed using the Mini-Mental State Examination for
dementia screening in 2012, and depression was assessed using the Center for Epidemiologic Studies Depression Scale in
2012 and 2014. In 2015, a structured clinical interview for Axis | psychiatric disorders was administered to 235 people, and
sleep disturbance was assessed using the Pittsburgh Sleep Quality Index. The perceived stress scale and the State-trait An-
ger Expression Inventory were also administered. Logistic regression analysis was used to predict sleep disturbance by gen-
der, age, education, depression score, number of coexisting diseases in 2012 and 2014, current anger score, and perceived
stress score.

Results: Twenty-seven percent of the participants had sleep disturbances. Logistic regression analysis showed that the
number of medical diseases three years ago, the depression score one year ago, and the current perceived stress signifi-
cantly predicted sleep disturbances.

Conclusion: Comorbid medical disease three years previous and depressive symptoms evaluated one year previous were
predictive of current sleep disturbances. Further studies are needed to determine whether treatment of medical disease and
depressive symptoms can improve sleep disturbances. Sleep Medicine and Psychophysiology 2017 ; 24(1) : 38-45
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State Examination for Dementia Screening, MMSE-DS)
(Han 5 2010). 71£2] MMSE-KC (Consortium to Estab-
lish a Registry for Alzheimer's disease Assessment Packet)
(Lee 5 2002)4+ K-MMSE (Korean mini—mental state
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Variables Total (n = 235) Sleep disturbances (n = 63) Controls (n = 172) P
Age (years)* 75.0 = 6.22 752 + 6.35 74.5 + 5.89 0.440
Sex, female® 158 (67.2) 52 (82.5) 106 (61.6) 0.002
Education (years)* 271 + 1.47 2.57 + 1.46 2.76 + 1.48 0.396
Education < é years 184 (78.3) 54 (85.7) 130 (75.6) 0.095
Perceived economic status, lower third ! 88 (37.4) 29 (46.0) 9 (93.7) 0.113
Current job status, no 86 (36.6) 21 (33.3) 65 (37.8) 0.530
Current regular drinking, yes’ 41 (17.4) 6(9.5) 5 (20.3) 0.053
Current smoking, yes* 14 (6.0) 1(1.6) 3(7.6) 0.087
Live alone” 58 (24.7) 16 (25.4) 42 (24.4) 0.781
Number of iliness at wave 1* 1.97 £ 1.44 2.43 £ 1.68 1.80 £ 1.30 0.003
Number of iliness at wave 3* 2.10 = 1.43 225+ 1.52 2.05 £ 1.41 0.345
The values are * : means + SD or T : number (percent)
Table 2. Cognitive and psychological characteristics of participants
Variables Total (n = 235) Sleep disturbances (n = 63) Controls (n = 172) e}

MMSE-DS at wave 1 (n = 230) 242 + 402 248 + 3.13 24.1 + 429 0.248
MMSE-DS at wave 1 (n = 226) 24.0 £ 4.38 24.0 + 4.56 24.1 + 3.89 0.833
CES-D at wave 1 (n = 224) 10.8 £ 7.06 12.3 £ 6.91 10.3 + 7.06 0.054
CES-D at wave 3 (n = 218) 6.97 + 8.19 10.4 + 7.79 5.69 + 8.00 < 0.001
PSQI-global at wave 3 5.64 = 3.15 10.0 + 1.85 4.1 £1.70 < 0.001
STAXI at wave 3

Anger control 26.1 £5.03 26.3 = 4.89 26.0 £ 5.10 0.742

Anger out 11.3 = 3.50 11.0 £ 2.81 11.4 £ 3.73 0.467

Angerin 14.4 = 4.10 15.4 = 3.91 14.1 £ 412 0.026
Perceived stress scale at wave 3 12.4 £ 7.09 153 £7.19 11.3 £ 6.75 < 0.001

The values are *
mental state examination for dementia screening, PSQI :

> means + SD or T: number (percent). CES-D : center for epidemiological studies depression, MMSE-DS : mini-
Pittsburgh sleep quality index, state-trait anger expression inventory
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1999 ; Kamel®} Gam-
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Table 3. Logistic regression analysis of factors associated with sleep disturbances

Variables B (SE) p Odds Ratio (95% Cl)
Number of illness at wave 1 0.287 (0.117) 0.014 1.333 (1.059-1.677)
Female 0.711 (0.415) 0.087 2.037 (0.903—4.594)
CES-D at wave 3 0.060 (0.025) 0.014 1.062 (1.012-1.115)
Perceived stress scale 0.090 (0.027) 0.001 1.095 (1.039—-1.153)

CES-D : center for epidemiological studies depression

Table 4. Univariate regression analysis of factors associated with component of Pittsburg sleep quality index

PSQI component

Variables

4

6 7

1 2 3
Number of iliness ~ 0.027 (0.029) 0.033 (0.033)  0.081 (0.036)*
at wave 1
Female 0.324 (0.114)1 0.632 (0.127)t 0.032 (0.139)

CES-D at wave 3 0.016 (0.008)* 0.006 (0.009)  0.001 (0.010)
Perceived stress 0.030 (0.008) 0.037 (0.009)" 0.018 (0.009)

scale

0.241 (0.130) —0.019 (0.064)

—0.003 (0.033)

0.060 (0.027)* 0.022 (0.030)

0.025 (0.106)  0.006 (0.114)

0.010 (0.009) —0.001 (0.004) —0.001 (0.007) 0.008 (0.008)

0.006 (0.009)

0.007 (0.007) 0.021 (0.007)*

The values are B (SE). = : p < 0.05, T: p < 0.01. CES-D : center for epidemiological studies depression, PSQI : Pittsburgh sleep
quality index, component 1 : subjective sleep quality, component 2 : sleep latency, component 3 : sleep duration, component
4 . habitual sleep efficiency, component 5 : sleep disturbances, component 6 : use of sleeping medication, component 7 : day-

fime dysfunction

8122 & Loolo] 01 Ko oS

|



O ot Ay mx H
iy B oR X
T i
M3 2 W of
o S o%'
o
—\1 ﬂi{ll > i) i)
BT
ro‘z — ° mlo flijrt
N
i) 2
oE T N 52
= E o E
5 o 7 ok
o 2
o HE
o T ) )
Z‘L o ol
n‘;&' |o 2
M Lo
1 Ir e S
il fr >~ o) off
Hr oM ol

o
L

0,
Ho o

e
o3

[
=

N
-
i
oZ

5o 2
o

(o]
s
£ 3
%42
o My
lo
ox
2
=)
iy
olX
o
o,
ox
N
I
2
é
A
&
N 4y

4
H1
o
l-]I,
u)
To
S oM
—10
H1
N
ol
_C?L
i

AT
I AA2A AR, AA2 A3
UTHKripke 5 2002 ; Lee 5 2013 ;
ofh 3 Aatel B8 ool

12

é_l{(

2

1o
2o :6,._:
o —1> rr

=

Moo
e ol
5|
rﬂ oo
r{n
2
1o
ol
g
(o))
(@)
2

o o g
n
o)
T

o I

=

o,

o

U

ot

ro

A

o’ﬁ

N

Ul

rr

i)

oE ~

$ °

n G

H1

11 C-reactive protein} é—% S EE
F e (Carroll 5 2015 ; Irwin 5 2015). 1822, ~H
Poffo]] ek A2 w=lES] A4 A YHEE W& 7t

=
genw Eu 43Hel 4wy Ade e &

NI

(oo o AT (2 kU orlr
ox
¢

SO
I

B, 3d Ao B e At WA B e

FelstA AEstEn 14 A 298 B2 2ae) At

#Z ol 30 folala) Ptk ol LA i

ATk A, AlZo] Al ufet £ gofel f7E W

W oR FE B A7t soluek ol s FE

48 S
¥

4
rg
2
=)
FTI‘
of
ol
o
lluk
i
F_u e
r o]
=2
Iz
ol
nﬂx

~N
ox S
o
s
_:L
_Q
Ulo
lo
j'fU
ﬂ:l
JQ

tion bias)©] ]———o]—l:]- =3 @ —_

oA =74 A} Ato| B Aglo] whe A],Ep: o 7(1‘040]-
A B3 7ol Ak 2357 5, AR

Blo] A HA 27)0] ZAKro] Q1= Ao

ul AA A7l s}l AT Zho] Z4A| 7} HE

S HAE e gl

E3, 92 L 19 FO S0 oIS o) Soh
o)

L swgol ks
Z5j0] Yol & 7}

lo

[mm
)
1o
o
o
i)
-
rlr
4
e
3

H
ETPRAN
)

=

e
N
ne
offl
rO
1o
N,
M
ox
o
il
o,
N
r

Ho & o

ot
N
N
-y
=
o
=
i
e}
e
e
iu)
rlr
ox x
rlo
o2
o

o

o oE [o mo dr rfF

fru
ofy
fo
%
lo &
1o
o
N
)
o
Am
ol
> o
(02
Ky
©
N
o
N
o
&

¢
>
i
ro
il
il

o
o
]

lo rlr
4>
“H,
o
2
r \
Y
&
N
N
N

I~
4y °

2

1o

)

o
Horir AT ofy

[o

>

J

my o
> K
>~ N
= -

o]t} (Ohayon & 1998 ; Baek¥} Song 2000). =, 5= Aol
2 Qg & Z*JOI iy 5o 0]—3):]_01___ A -’F‘?“i 4
o =

R

0l ATEE AL & Fh= -8 FAbof| TSt ZIIE'J—'I 7H°‘°l
S+ Aoflo] FHES Y& Vs ée HojZr), 98 FAbo
ojgt | =1 Aofjof| nj2|&= 4

°*“% Spielman®] *D‘ X‘OHoﬂ KHG wEls s o =
50| AEHA He= 8 A F st 719 dAboll= 41
ool wAE AEHA7E ZotE o] ek(Spielman 1987).
o5 Zete ufj, AEY AL S ol F SIA7| AL E]E 4
ol = QIR AEF A 27 FoAE Ao i Aol
offef A2 AEH A Ao AVS AT o U A
ot} AztE AEH A Hrl 2015\ ofjut A3
mzoll 39 A, 19 A A reete] HIJL~ o = glelon, o]
et F7HARl A7) EjE o A

o3} A HE

o
i
2
o
fil
L |
_BL
E
i&
o
o
)
T

ol 3
~
e

o
x>
o
4
23
o :%
oz _lN
N
lo
)
)
o
u
)
»r
&
i)
Sl
M
M
o
Ruope

o
P
re
-
rlr
o
rE
re
44
=

4> e rlo

oA e

2
=
ot
2
e

olN
é
)
_Or{,
BN
_|>L
°-|~

¢

H

%”L% Zéﬂzi%/lﬁﬂwlﬁ AlYEE At HlolEE S

2 A HJRHSE} Al A 719 dlolEl g Frtate] B451H%

© Zofjof thsf A= PSQI-global &40l 23] %2

Pﬁﬂr 01%1711 AR E7 Skl FEATke A

&2 = Aofo] o3t o5 QA ehH= A= FAlSH
2

WA=, Grldgto] = Aollofl e FUES 7

|

ol

A=)
—Q -lo
—l[‘l

43



44

Ao] Qlk, a8y, k2 gt Ayt 252 PSQI-global
A4 Bt 64 £ 302 (1~12)8 A FAlH2 Aglo] gl
= AFEONAA =1 Aelizh o Ak A2 o itk Al ¥
AR, R A4 o] 6 ofske] ws AghS 74| AL
AL, sl FARgtth= HoA] AR $-2] Yete] ZA4
AFS RIEAA 2 A3tE dRislelr)= ot 1]
o= B3k, PSQIE ol-&ste] 7|ERt HEatA =3
ol g golatdhs A 3dofo AW 24 2AF ATHE
At A 7HA AL Stk EdE, YA g7t
B RS Atoll ZFFAIA o] & QIS o] AE

5 =
2 Hapet 3 Aske] A4 5o W =
SO A ZHE AEY A A= FAATG s} HrlE
At 2015 F7]ol|Tt B71HE sk 5, o F7]vkch 22

_ = A
Aol qlck
(@] OF
s =
2 &89 FA Uil S ol 1eet axt
oof g 43 57159 Aot 34zt 34 gk
Sufife} 520 604 o]4F 19l T3

g
&
olN
=
et
o
oft
K

oo
iz
i
ofr M
0
i)
i’.
=2
o,

2 op K
N
o,
o
>,
ox
iu)
o
S~
P
©
op
_c'>lg
2
ro
)
N
tlo
o,
N
—orll'

£ 5
STR::2

£

[
ol
-

o

i

i

-

op

ol

ol

o

o

olN

oz

filo

ot

)

ol

ol

[N}
S
a
=
Ir
w2 o
ofN
NS}
)
&
ol
2
)
lw)]
%)
o
=z
1o
2
I
ol
=2

~
OX [‘
ot
o
>
o2

ol

R Rk
Hrkstedct. Eat, 2
HeEd HES At
$, Lo, %, 3 Al A
Q3] A, 123 AR e] B o
JES AT W90 R Yol 24

X

b
W Io
B T T
2B (Mo N

&gt
[> o r
oX,
AL
4>
‘H,

ox o
=
i ;E

==

)

1o N 1o 0o
b4
iﬂ ox N
o *
o m -
£
ox

N
o

ol
N
N

o2
Ny
A
[

[
=
[
2

o HOM Ty
H
%
~
-

o
R Ho
N

s
1%

lo
>
o2t
QL
pacs
O,

2 Ao
1%
i)
i)

R}
N
i
>
Im
Kl
[>
o
1
N

AN g o
r

N1
32
1,

rok
A
0

rli
H
re
lo
ul
2
o
=2
=2
Pk

Sl ARG S0 goE = 4 gtk B Aok
98 40 A2 40 GohE BAAL 4 YA F7}
2 A7t B a st

-

A7HFGA AT, Ao 72t el 22 5zt
o+ 12% 5712013.

2GH. A m: dtete] Heks 100 3= Zejal gE
ek A&, HAED2016.

Baek YM. Korean version of the Perceived Stress Scale-10: Develop-
ment of the scale and exploring the effects of perceived stress
on memory. Seoul National University Library;2010.

Beck SL, Schwartz AL, Towsley G, Dudley W, Barsevick A. Psycho-
metric evaluation of the Pittsburgh Sleep Quality Index in can-
cer patients. J Pain Symptom Manage 2004;27:140-148.

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The
Pittsburgh Sleep Quality Index: a new instrument for psychiat-
ric practice and research. Psychiatry Res 1989;28:193-213.

Carpenter JS, Andrykowski MA. Psychometric evaluation of the
Pittsburgh Sleep Quality Index. J Psychosom Res 1998;45:5-13.

Carroll JE, Seeman TE, Olmstead R, Melendez G, Sadakane R,
Bootzin R, et al. Improved sleep quality in older adults with
insomnia reduces biomarkers of disease risk: pilot results from
a randomized controlled comparative efficacy trial. Psycho-
neuroendocrinology 2015;55:184-192.

Cho MJ, Kim KH. Diagnostic validity of the CES-D (Korean ver-
sion) in the assessment of DSM-III-R major depression. Journal
of Korean Neuropsychiatric Association 1993;32:381-399.

Cho YW, Shin WC, Yun CH, Hong SB, Kim J, Earley CJ. Epidemi-
ology of insomnia in korean adults: prevalence and associated
factors. J Clin Neurol 2009,5:20-23.

Choi Y. Longevity Risk in Korea. Sejong Korea Development Insti-
tute;2016.

Chon KK, Kim DY, Yi JS. Development of the STAXI-K: IV. Kore-
an Journal of Art Therapy 2000;7:33-50.

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived
stress. J Health Soc Behav 1983;24:385-396.

Foley DJ, Monjan A, Simonsick EM, Wallace RB, Blazer DG. Inci-
dence and remission of insomnia among elderly adults: an epi-
demiologic study of 6,800 persons over three years. Sleep 1999;
22 Suppl 2:S366-372.

Grandner MA, Kripke DF, Yoon 1Y, Youngstedt SD. Criterion validi-
ty of the Pittsburgh Sleep Quality Index: Investigation in a non-
clinical sample. Sleep Biol Rhythms 2006;4:129-136.

Han JW, Kim TH, Jhoo JH, Park JH, Kim JL, Ryu SH, et al. A Nor-
mative study of the Mini-Mental State Examination for Demen-
tia Screening (MMSE-DS) and Its Short form(SMMSE-DS) in
the Korean Elderly. Korean Association for Geriatric Psychiatry.
2010;14:27-37.

Irwin MR, Olmstead R, Breen EC, Witarama T, Carrillo C, Sadeghi
N, et al. Cognitive behavioral therapy and tai chi reverse cellu-
lar and genomic markers of inflammation in late-life insomnia:
a randomized controlled trial. Biol Psychiatry 2015;78:721-729.

Kamel NS, Gammack JK. Insomnia in the elderly: cause, approach,
and treatment. The American Journal of Medicine 2006;119:
463-4069.

o

ofl,



Kang WY, Na DL, Hahn SH. A validity study on the Korean Mini-
Mental State Examination (K-MMSE) in dementia patients.
Journal of the Korean Neurological Association 1997;15:300-
308.

Kim JM, Stewart R, Kim SW, Yang SJ, Shin IS, Yoon JS. Insomnia,
depression, and physical disorders in late life: a 2-year longitu-
dinal Community Study in Koreans. Sleep 2009;32:1221-1228.

Kim KW, Kang SH, Yoon 1Y, Lee SD, Ju G, Han JW, et al. Preva-
lence and clinical characteristics of insomnia and its subtypes
in the Korean elderly. Arch Gerontol Geriatr 2017;68:68-75.

Kim TH, Carroll JE, An SK, Seeman TE, Namkoong K, Lee E. As-
sociations between actigraphy-assessed sleep, inflammatory
markers, and insulin resistance in the Midlife Development in
the United States (MIDUS) study. Sleep Med 2016;27:72-79.

Kim WH, Kim BS, Kim SK, Chang SM, Lee DW, Cho MJ, et al.
Prevalence of insomnia and associated factors in a community
sample of elderly individuals in South Korea. International Psy-
chogeriatrics 2013;25:1729-1737.

Kim WJ, Joo WT, Baek J, Sohn SY, Namkoong K, Youm Y, et al.
Factors associated with insomnia among the elderly in a rural
community in a Korean rural community. Psychiatry Investiga-
tion 2017;14:in press.

Kripke DF, Garfinkel L, Wingard DL, Klauber MR, Marler MR. Mor-
tality associated with sleep duration and insomnia. Archives of
General Psychiatry 2002;59:131-136.

Lee E, Cho H, Olmstead R, Levin M, Oxman M, Irwin M. Persis-
tent sleep disturbance: a risk factor for persistent or recurrent
depression in community-dwelling older adults. Sleep 2013;36:
1685-1691.

Lee JH, Lee KU, Lee DY, Kim KW, Jhoo JH, Kim JH, et al. Devel-
opment of the Korean version of the Consortium to Establish a
Registry for Alzheimer’s Disease Assessment Packet (CERAD-
K): clinical and neuropsychological assessment batteries. J
Gerontol B Psychol Sci Soc Sci 2002;57:47-53.

Michael BF, Robert LS, Given MW, Janet BW. Structured Clinical In-
terview for DSM-IV-TR Axis I Disorders, Research Version, Non-
patient Edition: Biometric Research: New York Psychiatric In-
stitute;2002.

Ohayon MM, Caulet M, Lemoine P. Comorbidity of mental and in-
somnia disorders in the general population. Compr Psychiatry
1998;39:185-197.

Ohayon MM, Hong S-C. Prevalence of insomnia and associated fac-
tors in South Korea. J Psychosom Res 2002;53:593-600.

Paik YN, Song MS. Sleep disturbing factors and the relative signifi-
cance in sleep of hospitalized elderly patients. Journal of Ko-
rean Gerontological Nursing 2000;2:35-47.

Spielberger C. Manual for the State-Trait Anger Expression Inven-
tory (STAXI) Odessa, FL, Psychological Assessment Resourc-
es;1985.

Spielman AJ CL, Glovinsky PB. A behavioral perspective on insom-
nia treatment. Psychiatr Clin North Am 1987;10:541-553.

Taylor DJ, Lichstein KL, Durrence HH, Reidel BW, Bush AJ. Epide-
miology of insomnia, depression, and anxiety. Sleep 2005;28:1457-
1464.

Taylor DJ, Mallory LJ, Lichstein KL, Durrence HH, Riedel BW,
Bush AJ. Comorbidity of chronic insomnia with medical prob-
lems. Sleep 2007;30:213-218.

Tung-Ping Su S-RH, Pesus Chou. Prevalence and risk factors of in-
somnia in community-dwelling Chinese elderly: a Taiwanese
urban area survey. Aust N Z J Psychiatry 2004;38:706-713.

Weyerer S, Dilling H. Prevalence and treatment of insomnia in the
community: results from the Upper Bavarian Field Study. Sleep
1991;14:392-398.

Weyerer S, Dilling H. Prevalence and treatment of insomnia in the
community: results from the Upper Bavarian Field Study. Sleep
1991;14:392-398.

Yao KW, Yu S, Cheng SP, Chen 1J. Relationships between personal,
depression and social network factors and sleep quality in com-
munity-dwelling older adults. Journal of Nursing Research 2008;
16:131-139.

Youm Y, Laumann EO, Ferraro KF, Waite LJ, Kim HC, Park YR, et
al. Social network properties and self-rated health in later life:
comparisons from the Korean social life, health, and aging proj-
ect and the national social life, health and aging project. BMC
Geriatr 2014;14:102.

45



