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An Empirical Study on Factor Associated with Mood Disorders in Elderly:
Focusing on the Influence of Community Characteristics

Miseung Chang’, Ik Sup Shim?

'National Health Insurance Service, Wonju; Department of Public Administration, College of Social Science, Dongguk University, Seoul, Korea

Background: The mental problems of the elderly are at issue as a serious social phenomenon. The purpose of this study is to identify
risk factors affecting the mood disorders of the elderly.

Methods: The subjects were 1,779,236 aged =65 and participated in health screening. Dependent variable was mood disorders. In-
dependent variables were consisted of community level (regional deprivation index and healthcare resources) and individual level
(sex, age, insurance type, disability, smoking, alcohol, physical activity, body mass index, and healthcare utilization). Multilevel logis-
tic regression was performed.

Results: At the individual level, women, employed insured, severely disabled people, heavy alcohol drinkers, high-intensity physical
activity, body mass index, and patients who had chronic disease and severe disease were significantly associated with mood disor-
ders. As the age has increased, it has let increase of mood disorders. At the community level, as the regional deprivation index has
increased by 1, mood disorders has been increased by 1.005 times. The intra-class coefficient was 7.04%.

Conclusion: We found individual and community level factors are associated with mood disorders. Systematic approach is essential
to reduce mood disorders.

Keywords: Mood disorders; Multilevel analysis; Regional health planning; Health services for the aged
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Table 1. General characteristics of study participants in study (N= Table 3. Multilevel logistic regression results for healthcare utilization

1,779,236) of mood disorders by regional and individual variables (N=1,779,236)
Characteristic Value Variable Value
Sex Regional variables (per 100,000 population)
Men 824,933 (46.4) Regional deprivation index 1.005*(1.001-1.010)
\Women 954,303 (53.6) No. of healthcare facilities of psychiatry™ 1.001(0.974—-1.028)
Region No. of medical doctors™ 1.000(0.999-1.001)

City metropolitan

721,829 (40.6)

No. of psychiatry specialists™
No. of nurses™

1.000(0.996—1.004)
1.000(1.000—1.000)

gﬁ:’al gg?g?é 8?2; No. of mental health nurses™ 1.002(0.994-1.010)
Disahil ' ' No. of mental health professional agents™ 1.003(0.996—1.009)
isability - )
None 1,523,736 (85.6) '”g‘:;d“a' variables
Non-severe 232,923(13.1) Men Reference
Severe 22517013 Women 1.366* (1.351-1.381)
Employed status Disahility
Non-employed or self-employed 1,509,635 (84.9) None Reference
Employed 269,601 (15.2) Non-severe 1.195% (1.180—1.210)
Smoking Severe 1.193*(1.151-1.237)
Non or ex-smoker 1,600,017 (89.9) Employed status
Current smoker 179,219(10.1) Non or self-employed Reference
Alcohol drinking Srl;r;zlr?ged 0.715* (0.702—-0.727)
N 1,354,448 (76.1
M(ijlrc]iedrinking 331189 £1 8 6; Non or ex-smoker Reference
High-risk drinking 93,509 (5.3 Afézgglf‘é;rr:‘kﬁ’r'f;r 0.997(0.880—1.015)
Physical activity Nane Reference
None 1,039,565 (58.4) Mild drinking 0.815* (0.803—0.827)
Moderate-degree 354,532(199) High-risk drinking 0.783* (0.763—0.803)
High-degree 385,139(21.7) Physical activity
Body mass index None Reference
Underweight 57,408(3.2) Moderate-degree 0.924*(0.912—-0.935)
Normal 1,078,535 (60.6) High-degree 0.918*(0.907-0.929)
Obesity 581,665 (32.7) Body mass index
Severe obesity 57,326(3.2) Underweight Reference
Extreme obesity 4,302(0.2) Normal 0.866* (0.845—0.887)
Comorbidity Obesity 0.787* (0.767-0.807)
Chronic disease 1211733 (68.1) Severe obesity ML L=l
Severe disease 543,757 (30.6) EXUE“_W, obesity 0.7447(0.679-0.816)
I . Comorbidity
Health care utilization experience None R rar—
L”pa“em . S gza)” Chronic disease 1,013 (1.0021.024)
e ORI Severe disease 1.562* (1.547-1577)
Mood disorders (yes) 233,269(13.1) Health care utilization experience
Days of outpatient visit 61.97+51.15 None Reference
. Inpatient visit 1.349* (1.334—1.363)
EO' of family member 316150 Emergency visit 1.419* (1.399—1.438)
ge fy P Continuous variable
Insurance contribution 120,615.20+105,536.32 Days of outpatient visit 1.007* (1.007—1.007)
Values are presented as number (%) or mean + standard deviation. Eg'em( family member 1%??12 z?g?gj 8?2;

Table 2. General characteristics of regions in study

Regional variable Mean + standard deviation Regional variance 3290
Regional deprivation index 0.06+7.74 Intra-class correlation 7.04%
Healthcare resources (per 100,000 population) Model fit statistics
No. of healthcare facilities of neuro-psychiatry 149+158 2loglikelihood 1280725
No. of medical doctors 163.73+ 180.66 Akaike's |nf_ormat|0n criterion 1,280,773
No. of neuro-psychiatry specialists 1552+17.80 Pearson chi-square 1721769
No. of nurses 276.44+306.04 Values are presented as adjusted odds ratio (95% confidence interval), unless other-
No. of mental health nurses 1.64+4.29 wise stated.
No. of mental health professional agents 448+6.51 *n<0.05.
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Insurance contribution (unit: 10,000 Korean won)
Individual variance

1.001*(1.000—1.001)
0.249

SHESHS

|X] 2017;27(2):177-185



=91 71l Rl A AT A A G 5] G THSE - Fols <

0.91841 & 7|24 o] I =7} okt A ARk o] QlojAl=
AA 5ol vlste] 24, vlgh, ARk, & 31 wH|gko] ZF2F 0.866
Hjl, 0.7878l), 0.7384]], 0.7448] 2 7)Aol o] 285 7} WA Lyehyt
c}. SRSk thalixls Aol Gl Aol Hlste] T/ sto]
U= 7 10138, S5 A o] Qli= 7% 156240 = 7] ol 9] 9
He7h Eokth YREAH|A o] 877 SlojA= S o H¢
1.3498), S A-S o83 7% 14198 2, ] B A{H]|A 0] 8- 54|
W2 H-wrt 7|2l e] AFET} =0kt R 1Y
715 1.0074, $1go] S718 5, BTt 571845 7]
o] A=t =uTh At 2 4TS 71
Fe7b o EAH O 2 Fo5kA] = ¢otth

/gol| w2 S2HEA A= Appendix 207 AJAIE o] Tk 4
A= HA 2 Baket v A 2 A EAR ol A v A E 1A
SRt vlal] 7o 2] $13o] W2 A0 = LEREaL, ofAdof| 4]
© WFAR A =2 A0 &2 Uit B R QlojAl= o4
ARt B R 2] Z7P 7[Rl w2 AdEet folet
710 52 el

Aol Qloj A= At A] 47 1 7V 7R o9
O1F =7} 1.0058)] Z7FHa, Q1 109 Wk HALZ 2 9
o= BAK SR ol BAE Y] ekokek 2|9 71 2to]
SF A Uf Zpol & Hlash= ICCE g2 7.04%2 4| It 2o 7}
Fofgh 20 2 YrEpyTh

e

i
2 Aol 6541 ol R19] 7Aool FFE viRl= &
ol Hel] T2 Ae RSkt 11 A3 A1) AL

, YR T, )R 0] § 5] 291 9Jo] A2 9] )
k2] 24 AR 277 7)ot kel 9)

o
i

d
d

71 GtollM LA | A AR e, S
BAJHIZ o] 50 81k Tt QIFAIEE B8t ol A
A dtdol FRIFRITE of AFtollie A 2= 7} o wh
et ol/go] gdell wlsl, S=oglol vlolel wlsl, |27}
AR} 270 wlsl, vle A E Akl v, AAEE
)RRt aiAtel] wish, ARIFAE A, vlek AL &
mer|Rko] wisy, SR HagApr) v fAtof Hls, 4d 9 &
ol 7B nlg ARl v, 2l S| A1 A% 571
39 Helw 71 A 7ol 7ok ddEo] Jlee g
A3tk 71E AFtolli e =52 AL R Qlste] dF

=2 1o

Byt 23S 3 AWE A7} ek, o] A o
oFTH RS S BUT LS B SAshechs v ojof}

BHHMESS|X| 2017;27(2):177-185

Qltt 7] ¢t 2= Kim [15], Park 5-[16], Sohn [17], Lee2} Lee [18],
Lim [21], Yoon 5[26], Lee [27], Chun} Jung [28]°]] 23] o4Jo] &
/el vaf 71Eto el Aado] stk Ao HEAlaL, & A+t
A 71 7sFo] gelwldtk Hur?} Yoo [19], Lim [21], Lee [27],
Park [29], Chu S[30], Han [31]-& A152] Z717], Lee&} Lee [18],
Yoon 5[26], Han [31]9] oAl THgAgke] Q= A9 714
oot ko] Sl AS & YA, 2 Aol dAxdo] &l
T} 71 2ol Qloj Al Ko@) Lee [14], Kim [15], Sohn [17], Lee
9} Lee [18], Lee 5[20], Yoon %-[26], Lee [27], Park [29], Han [31],
Oh [32]9] Aol A 7} 9] T4 e =7} 71870l 5712
Q17k5]o] 9Jrkit 5490, Chuni} Jung [2819] Ao4] 7173
B W AEGT I 80 F 250l YlolA S5 Sk Alo] 7]
7ol Aot ko] QItkal ShQIt. Lee 5(20], Park [29],
Chu -5[30], Park [33], Lee$} Lee [34]+= A4 2-5-0] 7] &Aoo 1}
49} Ao} Glrkin SHICh o] BOIE-E 7|2e] Aol
HEAE Qglo] o] AL Sl FelE Asolct g, 7]E A+t
oAl Yt Weke = AE2o] AR tE et sl
ol o] Chund} Jung [28] FAAZ} HIZHA o] I8l 7]
Foll 7} 0.582u) 2 WA YePdThaL 3131, Lee 5{20]7 Lim [21]
ROl A Bl ZAR}ol| vlal] 22} 2,08, 2.18] 7] ol 7 =7
BRIl ShGIT 2 Aol A /At thal sAH o=
FrofBlA] QEQIAIRE Bl S ARl A 71 o7 B = A YERHAL,
ge] whE SIHEAo) A= FAolA = HIFARPL o ellAl=
S 7Aoot B ddtEle] Qe AC 2 UETth &5

F5ol| Qlojal= AR SHo A9 FAA FaFoll= B8kl &
T} Fo] AR E S7MIITH AFATH35] = 3lo]
AIZQ1 S0l A] o Fgk-g IR =AJof| thfiA= A THAIE =
8k 4= Ql A7F F g Zlofef 5430l SlojA
= Aol et Aa5eES S0k e Ao gt F
A5HA v e 4= ATE Koo} Lee [14], Lee2} Lee [18], Lim [21],
Lee [27], Park [29], Han [31]9] o)A A54F9 0P} 7|2

i
%
2

o

ook

< o

Aol g, Park B{161& 1A ohe] B7}ok gibol ek st
) & Ao BYRY Bk 5 254E S} 8A
o] Z7het eizkelo] QL= 20 = Lhebitk o, Aol 2 35}
AT GRS T ao] BAM 02 elsk ghe Aoz
Upebeteh, 2:59] 27}ok 7] ole] F7he] QlofAl ol Ajm| 2
ol g7} ME HFARL] S 4o] AUeS 7F5Ae] 9)
onf, A 4zo] e A9 oA H o] Aokl 9l 7k
A EATITHB6. ]ek s Onyike 5(3719] Aol
A) TRk} 2 3 E o -2 5Tk elabo] wgto] H3)
F25] 71ok o] 1aE Ho] 9lont, o] Aol HHF
o] 71 ool 74 QAkAle] Y31 ILEH|kT} 2 3 EHIg o
7)Aol e A0 2 ek

https://kshpa.jams.or.kr/co/main/jmMain.kci 181



Chang M, et al. * An Empirical Study on Factor Associated with Mood Disorders in Elderly: Focusing on the Influence of Community Characteristics

AoiAE] g0l QolA AT erele] Aoine] waoleA
o] diallA] BAHC R Solulg Aol 2 @Olé}?ﬁb FoIA
HofuteA|so] 5717 7| EAgole] 71 olofAlis A BHals)

e, Aefre A 9714 R0l(EHS AR %a% 498
]:]l—__?; L —|—7_1§]— Oga —L-}_ U]Eﬂ‘ an%: X}EZ]- ]—J—TI‘E) ]:g tgﬂ
O 2 A

12717 o178 0 U2 12
728 whedel = A 3ol e, AoduER|40] Z7he 7]
‘;%%EP—E— QA7) glom[3s], gt AS A vt
= JrollA] ) A74e20] WolAw39), Au
7 AR Q1 d0)E EAfR) B A
PATo)H2) 272 Ha|zn, Aol ofujah
Qlo] 7|5l 5 A7l Qo] ZkhElol A
Rlofeb g ALK Thik, AoluleA| e Ztte] 98
o w2 o5 50| 3ot gpol AR A Aol 5 K|
A 2 el T S 12 A7 o
SO, 1 FoAE Xl%ﬂ‘i*%ﬁlf 9
ol HAe|E A2l 5 Tl pho] EaHEl Q1 o 2] kel
chn sl S He 599 7 5 07k
CE A Sl e o
SIS 5118 B 28 P A7) 0 A Shol Al
=y =

tfeto] AR AR HAT AFE o] A77} HUsIk o] A
Tolli= 2 712 EA1Ho| AR R, 715 ole] H o=
AfB|2 o go] it Al & wofsiglie) o] AR o] %
4, O] @ AfH] A o] g tigh HTA ol FhA1e) A4 A o]k
Aiohe ThE 4= gtk wu} U3 Havkopd 2w

A Azof] ofgh FAofk= o] Sl EATE
T A @XPE o2 shgl=r A
tion-bias) 2] 7}5-Ao] A3t shAuE thofst 7ol &2] AYEt
FHAR 55 utefspy] SR AR O 2| 7S mtetely] 48
of =2 Atk

AEHOR, of A5 Tl AGARE] oA o] 24 agl
o] teQlefl A ket *}ﬂ& TAE7R] =L 9= 717 ol et
ole 7H°1°l &1,‘%}34 Mt $13)

5].;(] OJ—]:]—J:_ A

J%_\l
Jﬁﬂﬂﬂ
oA
% 5
8
& o

o 2
N\
R
M <

pacs
1:1[0
rulo
Ji‘i
o,
.O,L
L

1o
=

ol
e

1 ol 9101 25 244 % 51t

218 ol jet A|oIAlE] 2L A
R=AQ) Z o] %‘j% o 55k A dhot ulo] Wa
SJaA FAHR AAe] o e vop
71491 9177} asteba 8 4 olek

S o
o >
o 1o
‘LEE
I

m{m rir

c

ol ot o
oy o

i3

4
;:O
rir
4

182 https://kshpa.jams.or.kr/co/main/jmMain.kci

REFERENCES

1. Statistics Korea. 2015 Statistics on the aged. Daejeon: Statistics Korea;
2015.

2. Chung KH, Oh YH, Kang EN, Kim JH, Sun WD, Oh MA, et al,, Survey
of living conditions and welfare needs of Korean older persons. Sejong:
Korea Institute for Health and Social Affairs; 2014.

3. World Health Organization. Preventing suicide: a global imperative. Ge-
neva: World Health Organization; 2014.

4. Statistics Korea. 2015 Cause of death statistics. Daejeon: Statistics Korea;
2016.

5. National Health Insurance Service, Health Insurance Review and Assess-
ment Service. 2009 National Health Insurance statistical yearbook. Won-
ju: National Health Insurance Service; 2010.

6. National Health Insurance Service, Health Insurance Review and Assess-
ment service. 2014 National Health Insurance statistical yearbook. Won-
ju: National Health Insurance Service; 2015.

7. Park JH, Lim S, Lim JY, Kim KI, Han MK, Yoon IY, et al. An overview of
the Korean longitudinal study on health and aging. Psychiatry Investig
2007;4:84-95.

. Park JH, Lee JJ, Lee SB, Huh Y, Choi EA, Youn JC, et al. Prevalence of
major depressive disorder and minor depressive disorder in an elderly
Korean population: results from the Korean Longitudinal Study on
Health and Aging (KLoSHA). J Affect Disord 2010;125(1-3):234-240.
DO https://doi.org/10.1016/j.jad.2010.02.109.

9. Barr VJ, Robinson S, Marin-Link B, Underhill L, Dotts A, Ravensdale D,
et al. The expanded Chronic Care Model: an integration of concepts and
strategies from population health promotion and the Chronic Care
Model. Hosp Q 2003;7(1):73-82. DOI: https://doi.org/10.12927/hcq.
2003.16763.

10. World Health Organization. Promoting mental health: a report of the
World Health Organization. Geneva: World Health Organization; 2005.

11. Chen YY, Subramanian SV, Acevedo-Garcia D, Kawachi I. Womens sta-
tus and depressive symptoms: a multilevel analysis. Soc Sci Med
2005;60(1):49-60. DOL: https://doi.org/10.1016/j.socscimed.2004.04.030.

12. Tomita A, Burns JK. A multilevel analysis of association between neigh-
borhood social capital and depression: evidence from the first South Af-
rican National Income Dynamics Study. ] Affect Disord 2013;144(1-
2):101-105. DOL https://doi.org/10.1016/j.jad.2012.05.066.

13. Cho CE, Jeong J, Chang SM. Prevalence of major depressive disorder: as-
sociation with risk factors and mini-mental state examination. ] Korean
Soc Biol Ther Psychiatry 2015;21(1):27-35.

14. Ko JE, Lee SH. What influence does poverty have upon the factors affect-
ing depressive symptoms among older women? Korean ] Gerontol Soc
Welf 2015;68:251-271.

15. Kim YB. The factor affecting depressive symptom of elderly in Chun-
cheon area focusing on the effect of intergenerational support exchange.
Korean Reg Sociol 2013;15(1):223-244.

16. Park IO, Kim JS, Lee KJ, Jung IK. Depressive factors in the Korean elderly.
] Korean Geriatr Psychiatry 1998;2(1):47-63.

17. Sohn JN. Factors influencing depressive symptoms in community dwell-
ing older people. ] Korean Acad Psychiatr Ment Health Nurs 2013;
22(2):107-116. DOL https://doi.org/10.12934/jkpmhn.2013.22.2.107.

18. Lee SA, Lee GM. A study on the major factors influencing the depression
among the elderly in rural area. ] Korean Gerontol Soc 2002;22(1):209-
226.

19. Hur JS, Yoo SH. Determinants of depression among elderly persons.
Ment Health Soc Work 2002;13(6):7-35.

o)

BHHHSIS|X| 2017;27(2):177-185



=91 71l Rl B AT A A GRS 4] dFe THeE - Fuis ¢

20. Lee HJ, Kahng SK, Lee JY. The effects of socioeconomic position and
health behavior on geriatric depressive symptom. ] Korean Gerontol Soc
2008;28(4):1129-1145.

21. Lim JH. The relationship among depressive symptoms and chronic dis-
eases in the elderly. ] Digit Converg 2014;12(6):481-490. DO https://doi.
0rg/10.14400/jdc.2014.12.6.481.

22. Diez-Roux AV. Bringing context back into epidemiology: variables and
fallacies in multilevel analysis. Am J Public Health 1998;88(2):216-222.
DOI https://doi.org/10.2105/ajph.88.2.216.

23. Kim DJ, Lee SY, Ki M, Kim MH, Kim SS, Kim YM, et al. Developing
health inequalities indicators and monitoring the status of health in-
equalities in Korea. Sejong: Korea Institute for Health and Social Affairs;
2013.

24. Shin SS, Woo K, Shin YJ. A systematic review of studies on public health
using multilevel analysis: focused on research trends and the assessment
of risk of bias. Health Soc Welf Rev 2015;34(4):157-189. DOL https://doi.
org/10.15709/hswr.2015.35.4.157.

25. Shin YJ, Yun TH, Kim MH. The health promotion strategy and develop-
ment business for inequality-reducing. Seoul: Hanyang University Indus-
try-Academic Cooperation Foundation; 2009.

26. Yoon SJ, Lee YH, Son TY, Oh HJ, Han GS, Kim KH. Factors associated
with dementia and depressive symptoms in older persons living in the
community. ] Korean Gerontol Soc 2002;21(3):59-73.

27. Lee YJ. A study on the factors influencing the depression among the el-
derly [dissertation]. Bucheon: The Catholic University of Korea; 2013.

28. Chun JY, Jung ES. Relationship between health factor, oral health factor
and prevalence of depression in Korean elderly. ] Korean Soc Dent Hyg
2015;15(6):963-971. DOL: https://doi.org/10.13065/jksdh.2015.15.06.963.

29. Park J]. Study of depression according to physical exercise of old age
women [dissertation]. Seoul: Ewha Womans University; 1999.

30. Chu SK, Choi HJ, Yoo JH. A study on the relationship between depres-
sion and cognition in the community female aged. ] East West Nurs Res
2010;16(2):131-137.

BHHMESS|X| 2017;27(2):177-185

31. Han §J. A study on the influencing factors of and the preventive alterna-
tives to the geriatric depression [master’s thesis]. Seoul: Kwangwoon
University; 2005.

32. OhIS. Analysis of the effect of family relationship on depression in the el-
derly [dissertation]. Seoul: Kukje Theological Seminary; 2014.

33. Park YO. The effect of customized exercise program on depression in the
elderly [dissertation]. Jeonju: Hanil University & Presbyterian Theologi-
cal Seminary; 2015.

34. Lee SS, Lee KE. The prevalence of depression and related factors in elder-
ly patients. Koje Coll Collect Diss 1997;5:159-170.

35. Oh HJ, Seo HM. The effect of drinking and smoking on life satisfaction
in the baby boom generation: focusing on the mediating effect of family
relationship satisfaction. ] Korean Alcohol Sci 2014;15(1):65-76. DOIL:
https://doi.org/10.15524/ksas.2014.15.1.065.

36. Lee HJ, Lee TJ, Jeon BY, Jung YI. Factors related to health care utilization
in the poor and the general populations. Korean ] Health Econ Policy
2009;15(1):79-106.

37. Onyike CU, Crum RM, Lee HB, Lyketsos CG, Eaton WW. Is obesity as-
sociated with major depression?: results from the third National Health
and Nutrition Examination Survey. Am J Epidemiol 2003;158(12):1139-
1147. DOL: https://doi.org/10.1093/aje/kwg275.

38. Kim KH. The influence of regional deprivation index on personal happi-
ness using multilevel analysis [dissertation]. Gimhae: Inje University;
2013.

39. Heo JH, Cho YT, Kwon SM. The effects of socioeconomic deprivations
on health. Korean J Sociol 2010;44(2):93-120.

40. Park JS. Geography of quality of life: deprivation of London for 1981-
1991. Seoul Stud 2011;12(2):61-71.

41. Yang HK, Shin DW, Hwang SS, Oh ], Cho BL. Regional factors associated
with participation in the national health screening program: a multilevel
analysis using national data. ] Korean Med Sci 2013;28(3):348-356. DOL:
https://doi.org/10.3346/jkms.2013.28.3.348.

https://kshpa.jams.or.kr/co/main/jmMain.kci 183



Chang M, et al. * An Empirical Study on Factor Associated with Mood Disorders in Elderly: Focusing on the Influence of Community Characteristics

Appendix 1. Top/bottom 20 regions of regional deprivation index and sex- and age- standardized rate of mood disorders patients in study par-

ticipants

Region Total no. Regional deprivation index Mood disorders (%)

Top 20 regions
Sinan, Jeollanam-do 4,206 15.87 114
Uiryeong, Gyeongsangnam-do 2,723 15.46 94
Goheung, Jeollanam-do 7425 15.28 199
Hampyeong, Jeollanam-do 3,456 14.82 272
Boseong, Jeollanam-do 4597 14.72 1.7
Hapcheon, Gyeongsangnam-do 4,636 1447 145
Gokseong, Jeollanam-do 3329 14.00 1.3
Uiseong, Gyeongsangbuk-do 5,791 1371 194
Sancheong, Gyeongsangnam-do 3220 13.55 145
Imsil, Jeollabuk-do 2918 1346 16.1
Gunwi, Gyeongsangbuk-do 2,675 13.33 211
Sunchang, Jeollabuk-do 2,889 13.28 145
Namhae, Gyeongsangnam-do 4,505 13.10 86
Yeongdeok, Gyeongsangbuk-do 3461 13.03 235
Jindo, Jeollanam-do 2933 12.74 179
Gangjin, Jeollanam-do 3,564 12.58 16.3
Jangheung, Jeollanam-do 3,869 1241 1.1
Gurye, Jeollanam-do 2,520 12.33 258
Cheongdo, Gyeongsangbuk-do 3872 1221 18.7
Jangsu, Jeollabuk-do 2,401 1211 154
Mean 3,749.50 1362 16.4

Bottom 20 regions
Gimpo, Gyeonggi-do 9,955 -9.80 1.7
Seo-gu, Incheon 10,715 -9.83 1.8
Namyangju, Gyeonggi-do 19,579 -9.87 144
Gunpo, Gyeonggi-do 1222 -10.37 12.6
Songpa-gu, Seoul 16,906 -1041 10.8
Yeonsu-gu, Incheon 6,154 -10.73 12.8
Yangcheon-gu, Seoul 13,383 -10.81 114
Hwaseong, Gyeonggi-do 12,684 -11.48 10.3
Uiwang, Gyeonggi-do 4,295 -11.65 98
Gwacheon, Gyeonggi-do 1,788 -11.83 1.2
Yuseong-gu, Daejeon 6,343 -12.50 14.1
Buk-gu, Ulsan 2,778 -12.76 12.2
Yeongtong-gu, Suwon, Gyeonggi-do 4,424 -13.74 114
Dongan-gu, Anyang, Gyeonggi-do 8,231 -14.13 ol
Insanseo-gu, Goyang, Gyeonggi-do 1527 -14.96 132
Gyeryong, Chungcheongnam-do 868 -15.01 174
Seongsan-gu, Changwon, Gyeongsangnam-do 3,186 -15.27 1.7
Bundang-gu, Seongnam, Gyeonggi-do 11,921 -16.15 15.0
Giheung-gu, Yongin, Gyeonggi-do 10,457 -16.49 136
Suji-gu, Yongin, Gyeonggi-do 9,451 -20.78 12.8
Mean 8,393.40 -12.93 124
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Appendix 2. Sex-stratified multilevel logistic regression results for
healthcare utilization of mood disorders by regional and individual

variables
, Adjusted odds ratio
Variable
Men \Women
Regional variables (per 100,000 population)
Regional deprivation index 1.007* 1.004*
No. of healthcare facilities of psychiatry™ 0.998 1.003
No. of medical doctors™ 1.000 1.000
No. of psychiatry specialists™ 0.999 1.000
No. of nurses™ 1.000 1.000
No. of mental health nurses™ 1.003 1.002
No. of mental health professional agents™ 1.002 1.003
Individual variables
Disability (ref: none)
Non-severe 1.218* 1177
Severe 1.207* 1.169*
Employed status (ref: non or self-employed)
Employed 0.731* 0.690%
Smoking (ref: non or ex-smoker)
Current smoker 0.982 1.103*
Alcohol drinking (ref: none)
Mild drinking 0.813* 0.844*
High-risk drinking 0.792¢ 0.733*
Physical activity (ref: none)
Moderate-degree 0.929¢ 0.922¢
High-degree 0.936* 0.904*
Body mass index (ref: underweight)
Normal 0.853* 0.874*
Obesity 0.760* 0.804*
Severe obesity 0.737* 0.745%
Extreme obesity 0.748* 0.751%*
Comorbidity (ref: none)
Chronic disease 1.014 1.013*
Severe disease 1.586% 1.544%
Health care utilization experience (ref: none)
Inpatient visit 1.325* 1.359%
Emergency visit 1.433* 1.407%
Continuous variable
Days of outpatient visit 1.008* 1.007*
No. of family member 0.999 0.999
Age 1.015% 1.014*
Insurance contribution (unit: 10,000 Korean won) 0.999 1.001*
Intra-class correlation 6.74% 7.22%
Model fit statistics
-2 Log likelihood 505,162.40 775,654.40
Akaike's information criterion 505,208.40 775,700.40
Pearson chi-square 791,235.30 935,657.50

Ref, reference.
*p<0.05.
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