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—| ABSTRACT

bjectives : We surveyed this study for knowing the relation within stress, depression and medical comor-
bidities, and finding the risk factors of major depression.

Methods : 1764 subjects were enrolled from Jan. 2009 to Dec. 2009 who visit Korea University Guro hospital
healthcare center. The subjects answered the questionnaire of PSS(Perceived Stress Scale), PHQ-9(Patient Health
Questionnaire-9) and the demographic data. We categorized them as the stress group, depressive group, medical
comorbidity group and analyzed the correlation analyses and logistic regression analyses.

Results : 198 of 1764 subjects(11.8%) were applied to major depression, and the depressive group showed
the higher mean stress score(23.19) and mean depression score(12.95) than the normal group. The total PHQ-9
score was increased by perceiving more stress, having more medical comorbidities. The subjects with female,
visiting due to recent health problems, irregular exercise, current smoking, history of angina and cerebrovascu-
lar disease showed the increased risk of major depression.

Conclusions : In this study, we find the PSS, PHQ-9 were valuable for mental health screening in healthcare
center. As perceiving more stress and having more medical comorbidity, risk of major depression were in-
creased. Accordingly the individuals with medical diseases or unhealthy lifestyle would need the mental health

screen.

KEY WORDS : Stess - Depression - Medical comorbidity.
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Table 1-1. Demographic data

Visit for Routine check-up Visit for Health problems Total
NDG DG NDG DG NDG DG Total

Age <30 71( 6.0%) 8( 8.9%) 16( 5.6%)  16(14.8%) 87( 5.9%)  24(12.1%)  111( 6.6%)
31-40 369(31.0%)  27(30.0%) 64(22.3%)  20(18.5%)  433(29.3%)  47(23.7%)  480(28.7%)
41-50 349(29.4%)  21(23.3%) 94(32.8%)  30(27.8%)  443(30.0%)  51(25.8%)  494(29.5%)
51-60 274(23.0%)  20(22.2%) 62(21.6%)  22(20.4%)  336(22.8%)  42(21.2%)  378(22.6%)
>61 126(10.6%)  14(15.6%) 51(17.8%)  20(18.5%) 177(12.0%)  34(17.2%)  211(12.6%)
Gender* Male 687(57.8%)  33(36.7%) 163(56.8%)  49(45.4%) 850(57.6%)  82(41.4%)  932(55.7%)
Female 502(42.2%)  57(63.3%) 124(43.2%)  59(54.6%) 626(42.4%) 116(58.6%)  742(44.3%)
Spouse* No 169(14.2%)  16(17.8%) 44(15.3%)  33(30.6%) 213(14.4%)  49(24.7%)  262(15.7%)
020(85.8%)  74(82.2%)  243(84.7%)  75(69.4%) 1,263(85.6%) 149(75.3%) 1,412(84.3%)

) ( ( ) (

) ( ( ) (

) ( ( ) (

) ( ( ) (

) ( ( ) (

) ( ( ) (

) (

) (

Yes
Education*  <High school 701(59.0%)  41(45.6%) 120(41.8%)  29(26.9%)  821(55.6% 70(35.4%)  891(53.2%)
> University 488(41.0%)  49(54.4%) 167(58.2%)  79(73.1%) 655(44.4%) 128(64.6%)  783(46.8%)
Income -300 269(22.6%)  31(34.4%) 99(34.5%)  45(41.7%) 368(24.9% 76(38.4%)  444(26.5%)
300-500 420(35.3%)  37(41.1%) 100(34.8%)  33(30.6%) 520(35.2% 70(35.4%)  590(35.2%)
500—1,000 261(22.0% 12(13.3%) 45(15.7%) 7(15.7%) 306(20.7% 29(14.6%)  335(20.0%)
1,000— 239(20.1% 10(11.1%) 43(15.0%) 3(12.0%) 282(19.1% 23(11.6%)  305(18.2%)
Visit cause* REG 1,189(80.6% 90(45.5%) 1,279(76.4%)
HWG 287(19.4%) 108(54.5%)  395(23.6%)
Total 1,189(93.0%)  90( 7.0%)  287(72.6%) 108(27.4%) 1,476(88.2%) 198(11.8%)  1674(100%)

# 1 significant p<0.05. NDG : Non-Depressive Group, DG : Depressive Group, REG : Visit for Regular examination, HWG : Visit for
Health Problems

Table 1-2. Demographic data of the Life style variants

Visit for Routine check-up Visit for Health problems Total
NDG DG NDG DG NDG DG Total
BMI <23 495(41.6%) 40(44.4%) 110(38.3%) 51(47.2%) 605(41.0%) 91(46.0%) 696(41.6%)
23-25 303(25.5%) 21(23.3%) 57(19.9%) 17(15.7%) 360(24.4%) 38(19.2%) 398(23.8%)
>25 391(32.9%) 29(32.2%) 120(41.8%) 40(37.0%) 511(34.6%) 69(34.8%) 580(34.6%)
Herbals None 744(62.6%) 55(61.1%) 160(55.7%) 52(48.1%) 904(61.2%) 107(54.0%)  1,011(60.4%)
Yes 445(37.4%) 35(38.9%) 127(44.3%) 56(51.9%) 572(38.8%) 91(46.0%) 663(39.6%)
Alcohol None 377(31.7%) 36(40.0%) 94(32.8%) 38(35.2%) 471(31.9%) 74(37.4%) 545(32.6%)
Quit 98( 8.2%) 11(12.2%) 41(14.3%) 12(11.1%) 139( 9.4%) 23(11.6%) 162( 9.7%)
Current 714(60.1%) 43(47.8%) 152(53.0%) 58(53.7%) 866(58.7%) 101(51.0%) 967(57.8%)
Smoking* None 618(52.0%) 56(62.2%) 141(49.1%) 48(44.4%) 759(51.4%) 104(52.5%) 863(51.6%)
Quit 256(21.5%) 14(15.6%) 63(22.0%) 21(19.4%) 319(21.6%) 35(17.7%) 354(21.1%)
Current 315(26.5%) 20(22.2%) 84(28.95) 39(36.1%) 398(27.0%) 59(29.8%) 457(27.3%)
Exercise*  Regular 621(52.2%) 30(33.3%) 120(41.8%) 30(27.8%) 741(50.2%) 60(30.3%) 801(47.8%)

Irregular 568(47.8%) 60(66.7%) 167(58.2%) 78(72.2%) 735(49.8%) 138(69.7%) 873(52.2%)

= 1 significant p<0.05. NDG : Non-Depressive Group, DG : Depressive Group, REG : Visit for Regular examination, HWG : Visit for
Health Problems

AR AEAE A BT & PSS ek & PHO-9 e 7H TR 904%, 5= 56.6%)°1A4 188 (U= 88.9%,
b ARG HEA AdellA PSS A7t S7HE PHQ-9 5ol 64.3%)5 AAIE 4= 912 ch(Table 3, Fig. 1).

M7t F7Fohs 233t ool AuHAE HATHB=0.855, p=
0.000). A17<-HG) T AHCE)S FE8HAE wioll= 2

2) MHZEto] AET| A0t 220 OJX= FE

o0 o - AARZ] A7t 2B A0) P50 A FFE L
72} AML R FoFt o] AHAlE Eo(HG B=0.931, o 7] 93 AAFLT}F 021 Yol A AlFABte] vt S

CG B=0.855, p=0.000), 43} &t HFof| Al 7li9lo] %]
75l AEYA J47)t 22305 2 ek Sk 4
I ey it

= o7Lojl A PHQ-9 A 108 7|Z& 2 & PSS A4=9
AokA-S J1617] el ROC curveE 131t} & PSS A4

O

o94:% B3t PSS, PHQ B4/} Mstsh ophe dohugh
o}, BAZNDGN A A Aee] 47t obAtiehs 3
# PSS A%k 27}0}11 2pokeh $-L DO E AR
Fol gl A5 A AR A47t F71B4S Bt PSS
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Table 1-3. Demographic data of the medical comorbidities

Visit for routine check-up Visit for health problems Total
NDG DG NDG DG NDG DG Total
Hypertension ~ None  1,000(84.1%)  77(85.6%) 220(76.7%) 82(75.9%)  1,220(82.7%)  159(80.3%) 1,379(82.4%)
Yes 189(15.9%)  13(14.4%) 67(23.3%) 26(24.1%) 256(17.3%) 39(19.7%) 295(17.6%)
Angina* None  1,180(99.2%)  87(96.7%) 280(97.6%)  104(96.3%)  1,460(98.9%)  191(96.5%) 1,651(98.6%)
Yes 9( 0.8%) 3( 3.3%) 7( 2.4%) 4( 3.7%) 16( 1.1%) 7( 3.5%) 23( 1.4%)
Dyslipidemia None  1,090(91.7%)  81(90.0%) 249(86.8%) 93(86.1%)  1,339(90.7%)  174(87.9%) 1,513(90.4%)
Yes 99(8.3%) 9(10.0%) 38(13.2%) 15(13.9%) 137( 9.3%) 24(12.1%) 161( 9.6%)
Diabetes None  1,132(95.2%)  84(93.3%) 264(92.0%)  100(92.6%)  1,396(94.6%)  184(92.9%) 1,580(94.4%)
Yes 57( 4.8%) 6( 6.7%) 23( 8.0%) 8( 7.4%) 80( 5.4%) 14( 7.1%) 94( 5.6%)
Thyroidism None  1,140(95.9%)  88(97.8%) 273(95.1%)  104(96.3%)  1,413(95.7%)  192(97.0%) 1,605(95.9%)
Yes 49( 4.1%) 2( 2.2%) 14( 4.9%) 4( 3.7%) 63( 4.3%) 6( 3.0%) 69( 4.1%)
Tuberculosis None  1,133(95.3%)  84(93.3%) 282(98.3%)  100(92.6%)  1,415(95.9%)  184(92.9%) 1,599(95.5%)
Yes 56( 4.7%) 6( 6.7%) 5(1.7%) 8( 7.4%) 61( 4.1%) 14( 7.1%) 75( 4.5%)
Asthma None  1,166(98.1%)  86(95.6%) 274(95.5%)  103(95.4%)  1,440(97.6%)  189(95.5%) 1,629(97.3%)
Yes 23( 1.9%) 4( 4.4%) 13( 4.5%) 5( 4.6%) 36( 2.4%) 9( 4.5%) 45( 2.7%)
Ulcer None  1,121(94.3%)  82(91.1%) 251(87.5%) 93(86.1%)  1,372(93.0%)  175(88.4%) 1,547(92.4%)
Yes 68( 5.7%) 8( 8.9%) 36(12.5%) 15(13.9%) 104( 7.0%) 23(11.6%) 127( 7.6%)
Hepatitis None  1,147(96.5%)  85(94.4%) 276(96.2%) 99(91.7%)  1,423(96.4%)  184(92.9%) 1,607(96.0%)
Yes 42( 3.5%) 5( 5.6%) 11( 3.8%) 9( 8.3%) 53( 3.6%) 14( 7.1%) 67( 4.0%)
Stroke* None  1,185(99.7%)  89(98.9%) 283(98.6%)  107(99.1%)  1,468(99.5%)  196(99.0%) 1,664(99.4%)
Yes 4( 0.3%) 1(1.1%) 4( 1.4%) 1( 0.9%) 8( 0.5%) 2( 1.0%) 10( 0.6%)
Osteoarthritis None  1,148(96.6%)  89(98.9%) 266(92.7%) 96(88.9%)  1,414(95.8%)  185(93.4%) 1,599(95.5%)
Yes 41( 3.4%) 1(1.1%) 21( 7.3%) 12(11.1%) 62( 4.2%) 75( 6.6%) 75( 4.5%)
Cancer None  1,172(98.6%)  87(96.7%) 282(98.3%)  106(98.1%)  1,454(98.5%)  193(97.5%) 1,647(98.4%)
Yes 17( 1.4%) 3( 3.3%) 5( 1.7%) 2( 1.9%) 22( 1.5%) 5( 2.5%) 27( 1.6%)
Surgical history* None — 1,111(93.4%)  79(87.8%) 268(93.4%) 94(87.0%)  1,379(93.4%)  173(87.4%) 1,552(92.7%)
Yes 78( 6.6%)  11(12.2%) 19( 6.6%) 14(13.0%) 97( 6.6%) 25(12.6%) 122( 7.3%)

# 1 significant p<0.05. NDG : Non-Depressive Group, DG : Depressive Group, REG : Visit for Regular examination, HWG : Visit for

Health Problems

Table 2. Demographic data and the mean scores of the each variant

Visit for routine check-up  Visit for health problems Total
NDG DG NDG DG NDG DG REG HWG
Age 45.45+11.00 45.52+12.19 48.42+0.70 46.73+£13.78 46.10£11.24 46.14+£13.06 45.53+11.07 47.96+12.45
BMI 2403+ 8.00 23.61+ 3.90 24.08+3.16 23.80+ 4.29 24.04+ 7.32 23.71+ 4.10 23.99+ 7.78 24.00+ 3.49

Mean PSS score*
3.13+ 2.66 12.83+ 2.59
0.62+ 0.89 0.80+ 1.07

Mean PHQ score*

No. of diseases* 0.92+1.03

1527+ 498 23.14+ 5.14 1680+4.91 2323+ 594 1557+ 5.00 23.19+ 558 15.83+ 5.38 18.56+ 5.94
4.72+2.59 13.05+ 2.56 3.44+ 272 1295+ 2.57 381=%
1.14+ 1.25 0.67+= 0.93 0.98+ 1.18 0.63+ 0.91

3.64 7.00+ 4.52
0.98+ 1.10

# . p-value <0.05. NDG : Non-Depressive Group, DG : Depressive Group, REG : Visit for Regular examination, HWG : Visit for Health

Problems

S 274819 O U (N=1 : 22.00, N=2 : 23.66, N>3 : 24.67),
A7 HG) 2 A3HCG)S B st woll= B+ PSS
GOl Aol= ARATHHG : 23.34, CG : 23.07)(Table
4, Fig. 2).

AAARHL 9-2-9] IAE Yol 7] %’4 3 A7HHG) T A
SHHCG)oN A Al ERS] T4=of] FEEA I A3
A, BAAE SR 5= *lf?“ﬂ‘%} At A%t
of vl & ¢ =7 =% H(RR=1.49, p=0.010), A%
SlHEA Aol A AA g 47t S7Hd 5 F PHO-9
A 427} Z7v81 9 THB=0.017, p=0.020).

AR AT Aot -2 M4 ko] RAAE 3RS A
A AR AZte] s 250 A=} STk
AIE VRSl 2712 AR 7H $-2<HDG)S
ZHNDG)) HIsl 9-&50] sREE 7hsAd o] 1794 (p=0.010),
370 o] 4Fe] AAAES 7H &t A -2 HEETL
4ol v13) 2,688 (p=0.000) =34tk WA A3y Ao
Al fﬂiﬂé@rﬁﬂ 7H¢7} AEH 2ol FE u|R]= o] B
EfAE BAGL 22X 3] HEAS
%% 011 ujaf 27} o] *Jiﬂ
°
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2,494 (p=0.003) Z7}3t%cH(Table 5).

A A Agto] AE Aot 9-20] PA o |2 FIFS
ot 7] Yl AZHG)T HEE(CG) WollA Ao
A AEA S AlPatoict 7 WollA] Ayt e
A & PSS H4et & PHQ-9 A= 7+e] AAl 4= A%
o A= 0.637(p=0.000)2 LFERL} AEo] AAIS 0.434(p=
0.000) 2.t} =2 oS Bk

<2 B2

A
A
H A
=

p

Table 3. Coordinates of the ROC curve of the PSS-PHQ

Testresult  Positive if greater o
variables or equal fo Sensitivity(%)  Specificity(%)
14.50 96.5 39.8
15.50 93.9 48.4
16.50 90.4 56.6
17.50 88.9 64.3
18.50 81.8 70.8
PSS
19.50 75.3 78.8
20.50 66.2 84.9
21.50 59.6 89.0
22.50 51.5 92.5
23.50 45.5 95.5
PHQ-9 cut off value : 10
1.0
0.8 4
8 06
<
[0}
1S
s
S 04 4
02
0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

Fig. 1. ROC curve of total PSS score.

PSS M7t 57V4E & PHQ-9 A47} $7Fh= 4
T A Al g F)a0] kS Wit A E 3] A o
A % PSS A4} ¥ PHQ-9 A7+ | AASTE A+
(B=0.877), A (B=0.832)°] %o, AFhE ol Al A1A12
2] 7l4=7} gk 7)(B=0.780), S+ 7H(B=0.847), Al 7§ ©]’(B=
0.949)9] A1+5 Vetiglon A2 e Fo5tdthp=
0.000) (A 3).

3. =220l ME Heto|etEnt A2
92 Wpo] PP L WSS BHelshy] g3 2~
g 3]EAE Aldskelth A HG) o= A S Al
ot Qlelst Ao} 174 .9l SO WEES v stel
s n], AILCO)NE §) bg5ol AAEEL
7sto] 2A) 28 BFRAE et AEd|Ae} A4
2o 7t S Aholl miAl = e A A8l & PSS
A B AAEs] g SAeke] B4L AlRetoih.
AAGg0] gl ARAHG)NA $-250] o weh= &
ot A adereE Y AN, EFAIT &5 SR Y
ERgT). Ho] Azolo R ABANAE S W A
26 4
24
22
0 20
3 18 A
= 16
o —
14 +
12
10 T T T T
0 1 2 >3
Mumber of disease

Fig. 2. Correlation between the mean PSS score and the number
of the comorbidity by depression group. NDG : Non-Depressive
Group, DG : Depressive group.

Table 4. Correlation of the mean PSS score and the number of comorbidities

Numbers of NDG DG Total
comorbidities N(%) Mean PSS score N(%) Mean PSS score N(%) Mean PSS score
HG 0 825(90.1%) 15.61+4.938 91( 9.9%) 23.34+5.018 916(54.7%) 16.38+5.459
CG 0 651(85.9%) 15.52+5.081 107(14.1%) 23.07 £6.029 758(45.3%) 16.59 +5.845
1 403(27.3%) 15.64+5.024 51(25.8%) 22.00+4.858 454(27.1%) 16.35+5.390
2 177(12.0%) 15.25+4.969 35(17.7%) 23.66+6.207 212(12.7%) 16.64+6.049
>3 71( 4.8%) 15.55+5.697 21(10.6%) 24.67+7.870 92( 5.5%) 17.63+7.306
Total 15.57+5.00 23.19+5.58 16.47 +5.636

NDG : Non-Depressive Group, DG : Depressive Group, HG : Healthy Group, CG : Comorbid Group
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Table 5. Logistic regression analysis of the numbers of diseases to the depression with stress adjustment

Unadjusted group *Stress adjusted group
No. of dzs
ORs p-value ORs p-value
HG 0 0.001 0.002
CG 1 1.147 0.458 1.199 0.367
i 1.793 0.007 2.049 0.003
>3** 2.681 0.000 2.485 0.003

# . Adjusted for stress, age, gender, == : significant p<0.05. NDG : Non-Depressive Group, DG : Depressive Group, HG : Healthy
Group, CG : Comorbid Group

Table 6. Risk factors and each relative risk of Depressive group(PHQ>10)

Variables ORs p-value 95% C.I.
CMD=0 HWG 3.376 0.000 1.176—6.468
Irregular exercise* 1.997 0.015 1.143-3.487
CMD >1 Female* 3.518 0.001 1.712-7.229
Angina* 26.036 0.015 1.880—360.513
Stroke* 12.849 0.036 1.176—140.390
Current smoking* 2.637 0.030 1.343-6.345

x 1 significant p<0.05. CMD : numbers of comorbidity. Stress, comorbidity was adjusted

Table 7. Logistic regression analysis by the visit cause(HWG)

ORs p-value 95% C.I.

Obesity** 1.369 0.017 1.045-2.154
Low educational level** 1.898 0.000 1.461-2.395
Iregular exercise** 1.642 0.000 1.254-2.083
PSS quartile(0—25%) 0.000

25-50%** 1.548 0.046 1.007-2.325

50—75%** 1.802 0.003 1.217-2.630

75—100%** 2.508 0.000 1.695-3.735
Depression(PHQ-9 >10)** 3.050 0.000 2.143-4.341
Number of comorbidity(n=0) 0.000

N=1%* 1.660 0.001 1.237-2.228

N=2%* 2.476 0.000 1.698-3.610

N >3** 3.690 0.000 2.189-6.220

# . significant p<0.05

E.

F= AV 3340 O wokom, Ha g =t ARIE RS S8l AASlth(p=0.001). 1A
2 8k AP 1984 H okt AEHCO)NA ol o AR Tlia= 098712 A7 HA0.637H) Bt
g acloRe o4, A S, AUS/AZAM, WA YrhTable 4).

o= UrEP*E}. AAER] Q= o2 AAEge] Sl A7 AR AR 2 el F PSS det F
AEnt &0 fAErE 3528 woton, BUS Y PHQ-9 &= 7he] AR g e Aldshalnt. A714%
%% AR 268, 73 TpA o) i AbE2 128) - oA PSS-PHQ 1+] &7} A|4>= 0.880(p=0.000)°] 912
&0 =TT E wohTh FAAE ARl Sle e AR 2F1A1S 0.800(p=0.000)°] AT
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Supplementary—=3. Linear regression of PSS and PHQ-9

PHQ_total
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10 20

PSS_total
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Supplementary—4. Risk factors and each relative risk of minor depressive group(PHQ 5~9).

Variables ORs p-value 95% C.I.
CMD=0 lliness visit 2.828 0.000 1.861-4.296
Without Spouse 1.748 0.009 1.152-2.650
Current alcohol 1.563 0.009 1.117-2.186
Irregular exercise ** 1.564 0.007 1.127-2.170
CMD >1 lliness visit 3.689 0.000 2.501-5.443
Current smoking ** 1.712 0.011 1.132-2.588
Irregular exercise ** 1.943 0.000 1.365-2.766

% . significant p<0.05. CMD : numbers of comorbidity. Stress, comorbidity was adjusted



Supplementary=5. Demographic data and each means by gender

Male Female
NDG DG NDG DG
Age 45.86+10.85 42.66+12.63 46.43+11.76 48.59+12.86
BMI 2483+ 9.12 24.17+24.16 2295+ 3.17 23.39+ 4.32
PSS score** 15.11+ 4.84 22.66+ 5.53 1619+ 5.15 23.57+ 5.60
PHQ score** 3.36x 2.76 12.57+ 2.72 3.54+ 2.67 13.22+ 2.74
No of CMD 1.54+ 0.80 1.62+ 0.90

% . p-value <0.05. NDG : Non-Depressive Group, DG . Depressive group

Supplementary—6. Risk factors of each Gender and relative risk

Variables ORs p-value 95% C.I.
CMD=0 Male HWG 6.676 0.000 3.160—14.101
Female HWG 2.351 0.020 1.144-4.831
Iregular exercise 2.813 0.012 1.251-6.322
CMD>1 Male HWG 3.779 0.001 1.678-8.512
Tuberculosis 6.331 0.000 2.283-17.558
Asthma 4,089 0.031 1.141-14.652
Hepatitis 3.222 0.034 1.093-9.499
Cancer 7.401 0.036 1.135-48.254
Female HWG 2.853 0.001 1.494—5.451
Irregular exercise 2.226 0.017 1.154-4.295
Low education 1.967 0.075 0.933—4.146
Thyroidism 0.205 0.012 0.060-0.707
Surgical history 2.205 0.055 0.984-4.943

Stress, comorbidity was adjusted. == : significant p<0.05. CMD : numbers of comorbidity. HWG : Visit for Health problems group

Supplementary—7. ANOVA : Comparison of PSS, PHQ by BMI group

BMI
Normal(—23) Overweight(23—25) Obese(25-) p-value”
N=397 N=580 N=692
PSS 16.96 15.95 16.24
) 0.009**
T a A b
PHQ 4.95 4.03 4.48
N 0.0071**
I a ab b

1) statistical significances were tested by ANOVA among groups.
2) the same letters indicate non-significant difference between groups based on Tukey's multiple comparison test.
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