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Classification of health risk behavior and
health-related quality of life in 25 districts in Seoul
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Objectives: This study aimed to identify the health problems and risk behaviors that exist in Seoul counties, as
well as to understand how health risk behaviors are related to quality of life. Methods: Fuzzy-set ideal type
analysis was used to categorize health risk behaviors affecting the quality of life of residents from 25 districts in
Seoul. Eight ideal sets were created based on the independent variables: smoking, high-risk drinking, and physical
inactivity. Each variable was judged to have attributes based on the average of Seoul. Factors associated with
health-related quality of life were identified by type by multiple regression analysis. Results: Those with high
scores for two or more health risk behaviors accounted for a larger proportion of the population. Some districts
had high scores for specific behaviors with an affiliation score (0-1) of 0.7 or higher, indicating that the health
problem is more prevalent in these regions than in other areas. The EQ-5D index found that physical inactivity
was the most strongly associated of the three health risk behaviors. Conclusion: Combinations of health risk
behaviors have different effects on health levels in different districts, necessitating the consideration of multiple
factors. Types of health risk behaviors show potential for use as a basis for selecting and identifying priority health
problems for community health promotion projects.
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(Table 1) Fuzzy-set types of health risk behaviors
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Fuzzy-set

Current High-risk Physical  Fuzzy ideal Explanation of fuzzy ideal type

smoking  drinking inactivity type
1 M DR PA SMDR*PA I;;gvifr;zi Vc;f ;tlerrl:grlet smoking, high-risk drinking, and physical inactivity
2 sm DR PA sm*DR*PA  Prevalence of high-risk drinking and physical inactivity are above average
3 SM dr PA SM*dr*PA  Prevalence of current smoking and physical inactivity are above average
4 SM DR pa SM*DR*pa  Prevalence of current smoking and high-risk drinking are above average
5 sm dr PA sm*dr*PA  Prevalence of physical inactivity is above average only
6 sm DR pa sm*DR*pa  Prevalence of high-risk drinking is above average only
7 SM dr pa SM*dr*pa  Prevalence of current smoking is above average only
8 s & pa sm*drpa Prevalence of current smoking, high-risk drinking, and physical inactivity

are all below average

Notes. Capitalized indicators are above the Seoul city average, and lowercase indicators are below the Seoul city average.
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(Table 2) Fuzzy score for health risk behaviors by Seoul districts
District Current Smoking High-risk drinkng Physical inactivity
(ew Raw score = PFuzzy score = Raw score  Fuzzy score = Raw score  Fuzzy score Q5D
Geumcheon-gu 12.8 .25 10.9 .15 79.2 43 .9248
Dobong-gu 18.6 .95 20.8 .95 85.4 11 .9058
Gwangjin-gu 10.7 .05 12.0 .30 80.0 .37 .9309
Gwanak-gu 11.3 .08 11.3 .19 72.0 .95 .9446
Dongjak-gu 14.9 .63 13.6 .55 74.0 .88 .9367
Jung-gu 14.1 .50 12.6 42 73.6 .90 9414
Mapo-gu 15.3 .69 11.2 .18 81.7 .27 9461
Songpa-gu 12.7 22 16.2 .78 78.6 47 9311
Gangbuk-gu 14.9 .64 13.7 .56 78.0 53 .9095
Junggnag-gu 13.9 .45 11.8 .26 77.1 .64 9305
Seocho-gu 14.2 52 12.1 32 88.3 .05 9552
Gangdong-gu 12.6 21 11.4 21 75.4 .80 9521
Yeongdeungpo-gu 12.9 .26 14.2 .61 81.4 .28 9513
Dongdaemun-gu 14.4 .55 11.6 24 79.6 .40 9651
Guro-gu 14.6 .58 11.1 .18 75.8 .76 .9447
Gangseo-gu 11.4 .08 15.3 .70 82.3 23 9494
Seodaemun-gu 15.5 72 12.3 .35 78.7 47 9319
Nowon-gu 15.8 .76 11.9 .28 72.0 .95 9352
Seongbuk-gu 16.3 .81 14.5 .64 80.0 .37 9271
Eunpyeong-gu 12.6 .20 16.0 .76 77.6 .57 9323
Seongdong-gu 14.1 .50 9.3 .05 78.3 .50 .9468
Gangnam-gu 11.4 .08 10.7 13 79.3 42 .9606
Yongsan-gu 17.9 93 17.6 .85 76.8 .66 9523
Jongno-gu 14.6 .59 12.3 .36 76.9 .65 9210
Yangcheon-gu 15.2 .67 13.1 51 74.3 .87 .9429
Seoul 14.1 - 13.0 - 78.2 - .9388
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(Table 3) Health risk type and its membership score by Seoul districts

District Type
(gu) Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Type 8
Geumcheon-gu .66 .07 .15 34 .07 .07 .15 .07
Dobong-gu .55 .37 45 12 .37 12 12 12
Gwangjin-gu .53 .36 44 47 .36 .36 44 36
Gwanak-gu .51 .33 49 13 .33 13 13 13
Dongjak-gu .20 .57 .20 .20 .24 43 .20 .24
Jung-gu Comfﬁex 28 24 72 05 24 05 05 05
Mapo-gu 12 36 36 59 35 A1 35 35 35
Songpa-gu .18 .18 .58 .18 42 .18 24 24
Jongno-gu .05 .05 .50 .05 .50 .05 .50 .50
Yangcheon-gu 42 42 .50 .10 .50 .10 .10 .10
Gangbuk-gu A1 .05 .05 .89 .05 .05 .05 .05
Junggnag-gu 37 .19 .36 .63 .19 .19 .36 .19
Seocho-gu .08 .19 .08 .05 .81 .05 .05 .05
Gangdong-gu 21 21 21 .20 .79 .20 .20 .20
Yeongdeungpo-gu .26 .26 .45 .26 .55 .26 .36 .36
Dongdaemun-gu .08 23 .08 .08 23 .70 .08 .30
Guro-gu Single 26 28 26 26 28 61 26 39
Gangseogu asolj 2 47 2 2 2 53 2 2
Seodaemun-gu .18 .18 27 .18 27 .18 .69 31
Nowon-gu 24 24 .40 24 .40 .24 .55 .45
Seongbuk-gu .35 .28 47 .35 .28 28 .53 28
Eunpyeong-gu .05 .05 .05 32 .05 32 .52 .48
Seongdong-gu .05 .30 .05 .05 .37 .30 .05 .63
Gangnam-gu Lo“(’s)r fsk 08 13 08 08 42 13 08 58
Yongsan-gu .15 .15 .25 15 43 .15 .25 .57

Notes. Type 1: SM*DR*PA=Prevalence of current smoking, high-risk drinking, and physical inactivity are all above average

Type 2: ~SM*DR*PA=Prevalence of high-risk drinking and physical inactivity are above average

Type 3. SM*~DR*PA=Prevalence of current smoking and physical inactivity are above average

Type 4: SM*DR*~PA=Prevalence of current smoking and high-risk drinking are above average

Type 5: ~SM*~DR*PA=Prevalence of physical inactivity is above average only

Type 6: ~SM*DR*~PA=Prevalence of high-risk drinking is above average only

Type 7: SM*~DR*~PA=Prevalence of current smoking is above average only

Type 8: ~SM*~DR*~PA=Prevalence of current smoking, high-risk drinking, and physical inactivity are all below average
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(Table 4) Association between health-related quality of life and types of health risk behavior

Low risk Single risk Complex risk
Variables local government local government local government
B B 8 B B
(Constant) 0.855*** 1.086%* 1.094***
Gender (ref. Male) -0.004 -.026 -0.013 -.083* -0.008 -.052%
Age (in years) -0.001 -.236** -0.001 -.202%" -0.001 =204
Marital status (ref. Unmarried)
Married 0.020 129% 0.011 .065™** 0.013 .083***
Divorce/bereavement/separation 0.012 .041 0.002 .008 -0.006 -.023
Economic status (ref. Yes) -0.022 - 133w -0.017 -.099 -0.019 -.111
Education level
(rCollege graduate or higher)
High school graduate or less -0.003 -.015 -0.004 -.022 -0.003 -.015
Middle school graduate or lower -0.054 =206 -0.039 -, 153 -0.021 -.0971%*
Current smoking status -0.001 -.003 -0.009 -.042™* -0.002 -.009
High-risk drinking status -0.010 -.043 -0.002 -.008 -0.001 -.004
Moderate or vigorous physical activity -0.012 074 -0.008 L0417 -0.007 .039%**
Depression experience 0.079 .283%* 0.090 285" 0.090 2794
Adjusted R* 079 0.283 .090
F 0.236 0.210 0.188

Notes. * p<.05, ** p{.01, ** p<.001

Low risk local government=Type 8; Single risk local government=Type 5~7: Complex risk local government=Type 1~4
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