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Mediating Effect of Stress on the Relationship between Illness Perception and Sleep in
Patients at Risk of Metabolic Syndrome
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Purpose: This study aimed to examine the relationship between iliness perception, stress, and sleep, focusing on
the influence of iliness perception on the quality of sleep through the mediating effect of stress in patients with meta-
bolic syndrome risk factors. Methods: A cross-sectional correlational study was conducted with 219 patients with
two metabolic syndrome risk factors. Participants were recruited from outpatient clinics in Daegu and Gyeongbuk
between June and July 2016. Data were collected using a self-administered structured questionnaire that included
items from the Brief lliness Perception Scale, the Perceived Stress Inventory, and the Pittsburgh Sleep Quality
Index. Pearson's correlation coefficient, independent t-test, one-way ANOVA, multiple linear regression analysis,
and a SPSS macro bootstrap approach were performed. Results: There were significant correlations between
illness perception and sleep (r=.42, p<.001) and between stress and sleep (r=.49, p<.001). lliness perception was
a significant predictor of stress (t=7.99, p<.001) and sleep (t=5.83, p<.001) after adjusting for the influence of age,
gender, job status, and body mass index. A mediating effect of stress on the relationship between illness perception
and sleep was demonstrated by Baron and Kenny's approach (Z=4.57, p<.001) and the PROCESS macro for
SPSS (95% confidence interval=0.04~0.13). Conclusion: This study suggests that the negative impact of illness
perception on sleep can be reduced by regulating stress. Further, it is necessary to develop intervention programs
that can reduce stress linked to the illness perception among patients with metabolic syndrome risk factors.

Key Words: Metabolic syndrome; Perception; Sleep; Stress, psychological

N = 9] 722%7} 5 7HA o] eAE I SIFAAE 2w
= 2], AT S ASH F7HEA] o
1. 9170 ZoX shato] B o] WolA| 1 glo] thAlERE e 918 4

Z ol A7} 2 Q31 Alslolth thAEE o] vy & 2 A A
HDL-LDL 5S4 ujsh, §, A48, AR TE, 858 5 e
ez y  FP5H EAB] 2EHEU & 59 FEA A ARHIA]
Heust 7HERH R AR e AeR 4o 53], T

Jlm JLJ rok

A BREY, B @RS
5, oA Al 71A] o] vl 43t
B e o] TH1]. 2015 =71 7 g 2 Atof ot

ZR0: AIEER, A4, £H, AEH A

Corresponding author: Yeom, Hyun-E https:// orcid.org/0000-0001-6541-7526
College of Nursing, Chungnam National University, 266 Munhwa-ro, Jung-gu, Daejeon 35015, Korea.
Tel: +82-42-580-8327, Fax: +82-42-580-8309, E-mail: yeom@cnu.ac.kr

Received: May 22,2019 / Revised: Jun 24,2019 / Accepted: Jul 19, 2019

=)

f

[

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

(© 2019 Korean Society of Adult Nursing http://www.ana.or.kr


https://orcid.org/0000-0001-6541-7526
https://orcid.org/0000-0002-1003-8884

Yeom, H-E - Shin, J-W

AT5,61E T3l =12 A A o
HHAM AT A sl e 2 5’&?4?'* F
A71E Aol digt B ol F7FstaL k.

T2 A2H 7sa Aeld w24 sus s B
AALR o] o] LR AP e Aol S8kl &
R AAFATE S718te] HlRke] HRo] EorA|L,
HDL2 #ashe W S4A 21 S71E 2H[7] B,
TR, FHESE T HEH A e ol AR
SrSATHB 9. 3L, o] o] wopyof wheh wi ek 3F
AF7} 7kt A 9] 7] 5 0] HojA| i g gt 29 of
S AP S E AR B EQIn10]. o] 23t e
A2 vR, A A7, AAA aE ok A, Al
2] el DA HRE | JlH|[4-6/11], T AP AT
£ 58 i s S el vnt By, 184 S 4
TS SR0E LS AAA, AEld de A
P2 o de Holm = A 02 dHFTH4,6-8].

2EF A=A, P52 i1 S S8 U Hof 7
3 TS A 802 HAHFH411]. 2EHLe
AV Bt A| -4l 52 A2 2] B4 of] whek 2]
|, AEA, 2473 A| 9] HekE fashet, ARl A7
23t F2EEY FHEEE Y] 2H7F SAHO =N
ZE7E s o] 42 ol =EEhA] ZepA v At
Bi7F mhETH11]. Bt 2B e 22, 2 5 74
S 2dste] AT AAEES BalstAY E3
TFRAGSTE 26t U FE AT ARE &
2 A QTH4,5]. T A AAEAE 7 - Agsu A
off Tt b, Sl thet &<t 714 e X
22 o]go] tigt Feo] LEHAE S AR HilE
ATH12]. EFH]eE, By, STERFo| L o G A A E T2 AH
7t EAE A Y] A S AdEAIe 1
2ol tigt #2772 52 2EHAES

Dl

4 glom], 509 Fo] ofapeli Az o]0} 4= Glek.
webA] AR B AEd|A0 BAY 4912 T}
SHE AS Swo W PARE 913 B4H o]tk
SEG AL aolt Aol that FEHQ Ao R
W[12], A7 AL A2 Q1o AE At AfRle] 7h 4
S8 221 440 253 ATAA $4 BRG] fewl %

3], ofwg A7-EAl] Thal A glo] 231 gl
38 Aok AYAe A=ALG YT 4344 2T
AFRhoh 719s] Aeelof gl AL 02 BaEgIt13,14]. A
40l B3t chap YA He) % A7l 2ol gl A AN

g3zt

J

4

450 http://kjan.or kr

N e i
)
o rok

A 2Jule13], olafﬂ Ay M% NZHA (T3 34),
2N, £,
2ol 744 —mi@mﬂm s
i T, BATR, W, ofEy] R 5o chofgt
A S 71 daAke] A el o] A7ka¢) 2 oh ek 1A
A7} o] Aol Y& v Ao s Bt
53], T e A & 2R @AY 1 ATt A
J2ha 92k 21l Ayelajo] A A0}
SR AOR ABFHTH14-16]. TAHAFEA
27 A2 8T AR 2] B,
24290 JER Y Ao izt e, A A Tal o] BeH
4 5os nEYolY P 5 AP TR E A
A4S FAHT 4 ik 1Y ST Z A2 Aol
9] B0tk 2B A0 o] T o sl L vk ulﬂlsm
9] Q75 B9 o A3} ST 74 7]
Aol Y5 E v, S TE - oI AH el Aol
]2 291 Tobata £ Q) AL FAFAI7]7) 7 A
oM HIH 0 2 mAg g ey} ek AHAT67,14]5 S
R0 A PSS E AT A Bt Fasto, B
Q AZEA|S} BAH 2B LS 23] ML Ay
of gt olsf7} WA Qo] Y Ark. webA 2 AT o
T2l gacle BgaoR Ad dhrse] 2Hel
A3} B A, Ho] A 7te] BAE g1k, A elalo]
220 A EIE B S Ao v A G vt
o n Srio] W FALS A3 FA L] 7| 2ARE A4
SF37} 43 = lck.

i d
i)

og'g:air%mlmc%i

A ).101"0—‘

sz:;Huiﬁﬂ‘L

) E

o
O
*
>
5 2
:
e T

kd
omkﬂ

24

EELE

12 o
l
=

rir

2 m”
oo ok
tlo i -

¢

1>

£ AT BHL YAE T AW E F TS B
o2 7}A AFRfe] Al AEH A, =H O A 719
A T15h, D1 2] 4 BAA 22 s of
HETE sorsty] giatelrt.

i



7121 AR o] A el Al 3t rule] A B4 AEE A0 )
Mg moks}r] $1g A4 A 2o,

2. A7

2 A7 A U, AE AGolA ool AXE
WAEF2Y AW E F F7H o] s 9 194] o]4k
o A S B sk )54 3] (American
Heart Association, National Heart, Lung, and Blood Insti-
tute-AHA /NHLBI)+&= AR Ao Q8] 8¢ Qs
YA, AFAAALE T, F U =A S FHAE E, &
ko] tigt ohAl 712] 7128 A= TI[17], o5 Al 7+
Ao s Fohe ¢ thitks st o= gttt & oA of
A3 AH 2019 7182 1) $57] o] 130 mmHg o4
E= 7] @3l 85 mmHg ofsto| Aut M} N BAE &
2201 AL 2.2) 3 TE A &o] 100 mg/dL oA ol AV i H]
ABAE E85U 37 3) T4AE ] 150 mg/dL ool
U ASHAYES R N B2AIE 585U B 4) LUE=A]
o] FARel 739 40 mg/dL ]9k, o24Q1 %% 50 mg/dL
a]ekQl -9, 5) BB EREE7E EAF 90 cm o) oA}
85 cm o}l 7492 oA 7HA = 53Tk & Ao Tt Akl
A3 A2 °of F 7 7HA o sigshe -0l Al
7HA] 71200l ok 9= AA AR SRt st
B2 Aol A Aeshict. T3 22 1 oo dgke
23 peoly JYA R Yol Yle B2 AR
o] 71&& Aldst -

3. 9757
1) Al

£ Aol 2

Illness Perception Questionnaire (Brief-IPQ)E

2]4)-& Broadbent 5[18]¢] 7|&3t Brief
A 2}e] %
AL W FALgIte] ST 8T el B, A
of RIS} B47] of3ol i 214, Ao 287154, A
#] ofslz, Aol thek $-g ol Fol o) A o) &
4& 0~109 9 AE H =2 Z4sIth e 123
o] 21910] e B0 2, 2 O1EHS B3] A2
Fob7] 1%t EFolBER £ ATl = olE ALl 8&
2 Brlsklck. v olulE 7l Bk dake 5 1A
ol thgt Bt ke A, o] vt 255 Aol vt
o} 592 7Hx) ] el chal SlolHo]m g A 0 2 Q143

giiA mLJJ

o

1o
L

S
=2

il

1

oot
[

rTn

o

Iliness Perception, Stress, and Sleep

= Ao 7t A Sulgheh. I Aol N 48 Brief-
IPQe] AIEE Mgz ofiolit tha: ABEA] grony
[15,19] Ef o] cha) H31E 497} gglo 2, o] m 7o) o
3 SAH 02 S Q) HHE aslo] RN Fo]
40 0l311 A BRCRAA 27, A2 A 27, ol =) AA}
AT} o] T o)} HMo A EEE 2010 AYATSL 61.2%,
A FEEAF = (Kaiser-Meyer-Olkin, KMO)+ 0.816, Bartlett
AR FoaE P2 p <.0010]3L, 81F3HF0] .69~.870]1
shLpe) T 910 2 ARl 210 2 ek} 3% ol 232
HAof o] g3}t =72 AF % Cronbach’s a & Seongt
Lee [19]] AFol|A] .77, Yeom3} Shin [15]2] Ao A= .66
0]9 a1, E &3Loj| 4 2] Cronbach’s a = .84%t}.
AEFA
2E A Y=g Z4517] H8f Lee 5{20]0] 7Es}od
JPEAE 3 ot N ST} AEE HEY
o Wt =TS AR S0l F ARG ST THEY &
LS 10—‘?—?3;, 02 YT 5ot AEG AU AT
EE 9T 2EY A 8R0S E= 1T 8 745
L ATOIN ] AR HE G g YTke] AEd
£8 W7ok o) 320] ja) 57 2)AE A=
o T8, 220K T80, 3= YL, 4=4)
9} 5= IYThE ZT o] BFYSE ulsini,
o) 8 AR i O A ol 2T
ol 4] Cronbach’s o = 89& L}e}ytch.

=1
LN

m

O

o 0
O_L.

{

3) 4w} 2

ol 2L Buysse 5[21]¢] 7j+st Pittsburgh Sleep
Quality Index (PSQI)E Sohn S[22]0] $+o] 2 Hots}]
AF = e} elFeE 821%t PSQI-K (Korean version of the

PSQNE WA WA 51& We F Ak
PSQIKE A 3 G7He] SRS TS B 204 583}
W, S ORRY ARG, W ALY Y150 5 SEaag
3} FA0l S0 A 4y BlAE HER BE15RgoR
soigich. A 4] AL £ A 15 Hrpe] vt

7 G99 M5 AT T HE AR grtEd. 3 e
7t 228 Y do| B2 A Yulsh, AT 533 7]
o2 2RI Aol o] o2 ERArh /Y
A =79 Al F = Cronbach’s a = .830]%]31, Sohn £[22]
o] Ao A FHFo] Eo] AlEEE 84900, B ¢AFof A
£ 8603t}

Korean ] Adult Nurs. 2019;31(4):449-459 451



Yeom, H-E - Shin, J-W

b i oA J?_r% Eder7d BRAE R
£ A4S, slYEHE AT §HH, tiAS S
et 2|4 8] A= o FA A E 5] w9 o A& AA
3+ NCEP-ATP III [23]9} thAlS 520 T3t whed 131[1,3,7
< nFste] ZEH 208 PAER ST 4 £
AT AF Ll A%, §HE, T JWI gt
A& B2 SR =2 2ol tis ‘2, ‘284
g, Z megot Y g St 7 ‘o% o thah
AU A1, ool A E2tt 2 $EE AL 08
Fojgir}. BE 730 F4E Ak o= A 04
2|31 20 9] ol AL, A7t w25 iAol gt
A A& A7t £ A on|eith

—_—

2 A79 B Ao e Faieh B s
2191913 9] £0l(F¢1M 35 110757-201605-HR-05-05) 1k
ok ol dAte] 214 B3 sl A=E s A AR
Az do] tfdAtolA A5 sl +HE BE YEE= o
O =2 AP E 1 vdo] BAEW, AAEA] A2 FAEF
SHAYU AT 4= A= Attt B ARt R
A o]2) 3t Aol thgt AEE vkl T AHFA S Wkt

25722016 69 58 5E 2016\ 74 3 Ao]of| 5=
theta B, it A48, tiot A Al Lol A o
Fojgtt. A4 E2 AFEEY 0| 718S S HAkS
T2 SRR B AFEAR WA EAE0A 2
AT B2 YA Astglar, Aol s 3gst
© 785 A A7l FtE A Slston AEe
2 FYNE TS T AR A HE2ARE AAISHT A7
Ao} AtE 2ol AwA] 2ol thaf AgEt & i dAt
TS YL 7= S S, AL A AEA Ol S
817] o2& Arole A £ HolFal thdAe] &

O

%

71 9I5HgTh AR SHFHE AR B I5EAE 8
=9ict.
%2259 9 A2 SO, SHE A AL BE

oA 718 FES 2336 HE A3 2197 A7 E B
K5tiet. 5 ATE 913t HEA0] AHAE GPower 31
2ae g FRIsHTE s3] AR A AEE= S

JQILIH

452 http://kjan.or.kr

w3h7] 7|25k AR AT 24014 BiE Se] A gl
2219 JeIE Eoh A1) (A 152 4582, $2)
22 05,74 95,10719] clZ 048 A Re v a7Es
BE4E 1728 YeRith B 37} Arhe 4] AEzAlet
£ 0N oA ] BT STES 20% 2 THT ) Ha
2067} 2] o] S Elojop sz, B A7 BESL A
F R0z selE gt

5. xt=z=E4

4 5] ﬂ%k & 29t
ok Arls, éEEﬂé, -’F—“ﬂvl e Z_}J oA =
correlation coefficient=2 245} 5th.

AR 1 ol gt A 1A T} = o F A oA &
Ee 29 vl R Baront} Kennye] A2 [25]e] ufet
hierarchial multiple regression analysis& 4l A3} Sobel
test2 7] &) Fo) A4S H534 Tt Barond} Kenny 2]
AT 251 3 A 2 v A te] F-o4S HFshetl, 1d
Ae sHdo] viAane] v e &3}, 284 = S5

o] F&HRlol n| A= A, 3= SYHQLY FFS A
S+l Al Bzl o] &1l v R = A S wHetsl7|
3l A=A S gt 7 el o] Bt S EEHE |
A 1A 2} 2 A o 4] Z 12 §-9] /4 o] El =] ofof 5,
3etA oA w7 Qlo] FUE S o) = A} w7l o]
FTEHA v R = A7} BF SRR 22 of) H]gf =
HHlo] T4 m A= FaF ol Walr} Qlofok gt 2
A of) v]sf 3TA oA F -7 S ol v X = Pl
2o 27l &7t Qe A o), 3T A oA Sl
o] FoJskA] o Al L e AL 2 s A
. 3, Sobel test= 7 H 0] REE LI} AHFEEE o]
SO el R, olejg AR S Reh o w1z
FAEE 2ZEH(bootstrapping)S Z-8-3F Hayes [26]2] the
PROCESS macro for SPSSE o]-&-3) uj 7/} & 1t¢] §-9 A4S 4
stk

Pearson’s

N

o

[



Iliness Perception, Stress, and Sleep

CEE
1. HARHS ANk SN T 7Y B 54

hzte]
o 4 52.6116.634|0] 1, 60t] 0]A}o] 78&1(35.6%)9_5; 7}
7 =2 v 8-S AR, 5007} 63 (28.8%), 40t)7} 6178

(27.8%), 30Th7} 178 (7.8%) 2] <0 2 vpepdeh. Ada e g
230] 13278 (60.3%) 0.2 o4 2] 8778 (39.7%) Hrt Wttt &
&2 158t ¢ o|4to] 171%(78.1%)0] 3L, 7S H)

= OPRhe] ichs(93.6%)7h AL R o} g A 5eet

(23%)°1 3Tt

qAaAte] A AFA L e 25.2043.25%T A 18.71,
21.39.330 2 Yehgtth. A AR 527} ] 9H25.0~34.9)0] 3
ke dAR7E 1297 (58.9%) 2.2 7HE Eekal, A9l
(18.5~24.9)°1 Sl= A= 8473 (38.4%), A AFAI57} 35
opF o ko] s ok A= 67 (2.7%) 1At
ARSFol thet 2|42 Bt 124243.215 0|31, Bt HH
OF 22 127 v]ehe] 24 7H tid Rk 9278 (42.0%)
o] 3ict.

AR F29] F 7HA e e Qo kst gAY
o] Q= A7 519(23.3%) 22 74 wekar, Bugt
I o] 437 (19.6%), EF-u|RH} 3 **Xl Fd3Fo] 40

alam.zl@o] QN AL7H155 (708%)01 o™, HA d  H(183%), TEUTFre o] 347 (15.5%), B R u| gk e
4912 300~4009HA 91 F 71 75 (34.2%) .2 71 W o] 26W(11.9%), T ISR LES0] 25 (11.4%)
‘zrz 40074 olAFel 97} 54T (247%), LAY} 5 o) 0 Wbtk BRulgh T, P, REAALES
Table 1. The General and Health-related Characteristics of Participants (N=219)
Characteristics Categories n (%)
Age (year) 30~39 17 (7.8)
40~49 61 (27.8)
50~59 63 (28.8)
>60 78 (35.6)
Gender Women 87 (39.7)
Men 132 (60.3)
Education <High school 48 (21.9)
> High school 171 (78.1)
Living status With family 205 (93.6)
Alone 14 (6.4)
Job Yes 155 (70.8)
No 64 (29.2)
Monthly household income (10,000 won) <100 9(41)
100~199 18 (8.2)
200~299 58 (26.5)
300~399 75 (34.2)
>400 54 (24.7)
Missing 5(2.3)
Body mass index (kg/ m’) Normal (18.5~24.9) 84 (38.4)
Obesity (25.0~34.9) 129 (58.9)
Extreme obesity (>35.0) 6(2.7)
Knowledge of metabolic syndrome <12 92 (42.0)
>12 127 (58.0)
Combined risk factors of metabolic syndrome Abdominal obesity + hypertension 43 (19.6)
Abdominal obesity + diabetes 26 (11.9)
Abdominal obesity + hypertriglyceridemia 40 (18.3)
Hypertension + diabetes 34 (15.5)
Hypertension + hypertriglyceridemia 51 (23.3)
Diabetes + hypertriglyceridemia 25 (11.4)
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Table 2. Differences in lliness Perception, Stress and Sleep according to General and Health-related Characteristics of Patients

with Metabolic Syndrome Risk Factors (N=219)
Illness perception Stress Sleep
Characteristics Categories
M=SD tor F (p) M=SD tor F (p) M=SD torF (p)
Age (year) 30~39 4.89+142 058 (625 2.0410.82 228(083) 6.41+3.22 0.12(.951)
40~49 5.17£1.86 2.41£0.68 6.821+3.71
50~59 5.47+1.79 2.20£0.87 7.03+3.96
>60 5.18+£2.01 2.06+0.83 6.85+4.21
Gender Men 490+1.71 3.36(001) 2.24+0.81 -0.91(365) 6.43+3.87 1.98(.048)
Women 5.75£1.99 2.13£0.85 7.50£3.90
Education <High school 5441213 0.63(527) 2101099 -1.71(.089) 6.96+4.58 0.03 (.960)
>High school 5.24+1.78 2.28+0.78 6.93£3.73
Living status With family 521+1.86 -0.86(.390) 2.20+0.82 0.67(504) 6.80+3.77 -0.13 (.893)
Alone 5.65£2.02 2.27+0.86 7.01£4.45
Job Yes 5791211 0.34(736) 2281094 0094 (350) 8.01+4.07 2.81 (.005)
No 5.00£1.70 2.16%0.78 6.39£3.78
Monthly household <400 5251171 0.01(914) 2241081 0.23(.630) 6.80+3.87 0.31(.579)
income (10,000 won) ~ >400 5.21£1.99 2.13£0.85 7.02£4.45
Body mass index Normal (18.5~24.9) 518+2.04 0.01(982) 2.08+0.81 1.22(.296) 6.34+3.68 0.85 (428)
(kg/m®) Obesity (25.0~34.9) 5.23+1.74 2.26+0.84 6.94+3.92
Extreme obesity (>35.0) 5.26+2.23 2.19£0.90 7.98+4.62
Knowledge of <12 5.07+1.87 -213(.012) 225+0.81 0.24(807) 7.02+3.84 0.31 (.758)
metabolic syndrome ~ >12 5.63£2.01 2.20£0.89 6.84+4.17
Combined risk factors ~ Abdominal obesity + 521+1.56 3.98(001) 225+0.79 293 (.010) 6.79+3.89 0.87(.519)
of metabolic hypertension
d
syndrome Abdominal obesity +  6.25+1.72 2.89+0.91 6.87+4.54
diabetes
Abdominal obesity + 4.54+2.00 2.24+0.76 6.32£3.65
hypertriglyceridemia
Hypertension + 5.60£2.28 2.06£0.84 6.82£3.96
diabetes
Hypertension + 4.491+1.43 1.90£0.68 6.47+3.47
hypertriglyceridemia
Diabetes + 6.28+£1.93 2.45+0.85 7.81+£4.92
hypertriglyceridemia
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Table 3. The Characteristics of lliness Perception, Stress,
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Table 4. Correlations between lliness Perception, Stress, and
Sleep (N=219)
Illness Stress Sleep
Variables perception
r(p) r(p) r (p)
Illness perception 1
Stress 48 (<.001) 1
Sleep 42(<.001) .49 (<.001) 1

(N=219)
Variables Score range M=SD
Illness perception 0~10 5.01+1.86
Timeline 0~10 6.28+2.48
Concern 0~10 5.69£2.46
Consequences 0~10 4961249
Identity 0~10 473+2.22
Emotion 0~10 4524233
Stress 1~5 2.21£0.77
Sleep 0~16 6.89£3.89
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Table 5. Stress as a Mediator on the Relationship between lliness Perception and Sleep (N=219)
Step  Independent variables Dependent variables B SE B t(p) Adjusted R* F (p)
1 IlIness perception Stress 0.04 0.01 49 7.99 (<.001) .26 11.68 (<.001)
2 Illness perception Sleep 0.16 0.02 .39 5.83 (<.001) 21 6.81 (<.001)
3 Illness perception Sleep 0.08 0.03 20 2.70(.008) 32 10.42 (< .001)
Stress 1.84 0.33 .39 5.58 (<.001)

Sobel test: Z=4.57, p<.001

B=unstandardized estimates; SE=standardized error; 3=standardized estimates.
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