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Abstract Many people suffers from multiple chronic diseases, leading cause of death and disability in
the world. The purpose of this study was to investigate factors affecting multiple chronic diseases,
hypertension, and diabetes. We analyzed the data of one metropolitan city of community health survey,
2015. 4,590 citizens were enrolled in this study. Prevalence of multiple chronic diseases, hypertension,
and diabetes were 5.14%, 16.8%, and 3.89%, respectively. Educational attainment, income, salt intake,
and BMI were identified as independent risk factors associated with multiple chronic diseases.
Educational attainment, income, salt intake were significantly associated with hypertension and age,
educational attainment, frequency of alcohol drinking, salt intake were associated with diabetes.
Multiple chronic diseases, hypertension, and diabetes were associated with sociodemographic,
economic, and health behavioral factors. We should consider these variables in the prevention and

management programs and policies for patients with multiple chronic diseases.
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Table 1. Distribution of multiple chronic diseases, hypertension, and diabetes according to the demographic

characteristics of the subjects

Multiple chronic Hypertension Diabetes
Variables Total diseases ' (N=236) (N=711) (N=179)
N (%) D N (%) D N (%) P
Prevalence(N, %) 236 5.14 711 16.8 179 3.89
Gender Men 565 (50.2) 115 (48.7) 0.205 357 (50.2) 0.005 93 (52.0)  0.050
Women 561 (49.8) 121 (51.3) 354 (49.8) 86 (48.0)
Age 19~49 183 (16.3) 24 (10.2) 0.000 120 (16.9) 0.000 39 (21.8)  0.000
(vears) 50~69 568 (50.4) 117 (49.6) 352 (49.5) 99 (55.3)
70~89 375 (33.3) 95 (40.3) 239 (33.6) 41 (22.9)
Region Old urban 739 (65.6) 162 (68.6) 0.003 466 (65.5) 0.000 111 (62.00 0552
New urban 387 (34.4) 74 (31.4) 245 (34.5) 68 (38.0)
Education -Middle 565 (50.2) 141 (59.7) 0.000 344 (48.4) 0.000 80 (44.7)  0.000
High school 277 (24.6) 62 (26.3) 171 (24.1) 44 (24.6)
College— 284 (25.2) 33 (14.0) 196 (27.6) 55 (30.7)
Occupation White 291 (25.8) 45 (19.1) 0.000 198 (27.8) 0.000 48 (26.8)  0.000
Blue 835 (74.2) 191 (80.9) 513 (72.2) 131 (73.2)
Income -200 506 (44.9) 137 (58.1) 0.000 299 (42.1) 0.000 70 (39.1)  0.000
(thousand won)  201~400 345 (30.6) 62 (26.3) 221 (31.1) 62 (34.6)
401- 275 (24.4) 37 (15.7) 191 (26.9) 47 (26.3)

* x2 - Square Test or Fisher's Exact Test

TMulti Morbidity diseases include hypertension and diabetes
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Table 2. Distribution of multiple chronic diseases, hypertension, and diabetes according to the health behavioral

characteristics of the subjects

T

) Multiple chronic diseases Hypertension Diabetes

Variables Total N %) o N %) 0 N %) 0

Tobacco smoking Smoker 197 (17.5) 39 (16.5) 0.000 127 (17.9) 0.000 31 (17.9) 0.000
Ex-smoker 267 (23.7) 58 (24.6) 162 (22.8) 47 (26.3)
None 662 (58.8) 139 (68.9) 422 (59.4) 101 (56.4)

Alcohol drinking Yes 693 (61.5) 134 (56.8) 0.000 456 (64.1) 0.000 103 (57.5) 0.000
No 433 (38.5) 102 (43.2) 255 (35.9) 76 (42.5)

Frequency of drinking None 433 (38.5) 102 (43.2) 0.000 255 (35.9) 0.000 76 (42.5) 0.000
(/month) 1~2 256 (22.7) 43 (18.2) 172 (24.2) 41 (22.9)
3- 437 (38.8) 91 (38.6) 284 (39.9) 62 (34.6)

Amount of None 433 (38.5) 102 (43.2) 0.000 255 (35.9) 0.000 76 (42.5) 0.000
drinking(stendard ~ 1~4 395 (35.0) 77 (32.6) 269 (37.8) 49 (27.9)
drinks) 5 298 (26.5) 57 (24.2) 187 (26.3) 54 (30.2)

Vigorous physical None 860 (76.4) 193 (81.8) 0.003 535 (75.2) 0.000 132 (73.7) 0.067
activity(/week) 1~2 days 107 (9.5) 13 (5.5) 76 (10.7) 18 (10.1)
3 days - 159 (14.1) 30 (12.7) 100 (14.1) 29 (16.2)

Moderate physical 0 792 (70.3) 168 (71.2) 0.000 492 (69.2) 0.000 132 (73.7) 0.131
activity(/week) 1~2 days 94 (8.3) 16 (6.8) 60 (8.4) 18 (10.1)
3 days - 240 (21.4) 52 (22) 159 (22.4) 29 (16.2)

Salt intake Salty 334 (29.7) 65 (27.5) 0.029 223 (31.4) 0.000 46 (25.7) 0.571
Average 522 (46.3) 106 (44.9) 327 (46.) 89 (49.7)
Not salty 270 (24.0) 65 (27.5) 161 (22.6) 44 (24.6)

Addition of salt Yes 76 (6.7) 19 8.1) 0.067 51 (7.2) 0.042 6 (3.4) 0.262
No 1050 (93.3) 217 (91.9) 660 (92.8) 173 (96.6)

Addition of soy sauce Yes 639 (56.7) 135 (57.2) 0.039 406 (57.1) 0.001 98 (54.7) 0.013
No 487 (43.3) 101 (42.8) 305 (42.9) 81 (45.3)

BMl(kg/mz) (25 757 (67.2) 150 (63.6) 0.000 480 (67.5) 0.000 127 (70.9) 0.001
> 25 369 (32.8) 86 (36.4) 231 (32.5) 52 (29.1)

* x2 - Square Test or Fisher's Exact Test

TMulti Morbidity diseases include hypertension and diabetes
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Table 3. Distribution of multiple chronic diseases, hypertension, and diabetes according to the health and medical
care characteristics of the subjects

T

) Multiple chronic diseases Hypertension Diabetes
Variables Total N %) 0 N %) o N %) 0

Hypertension Yes 947 (84.1) 236 (100.0) 0.000 711 (100.0) 0.000 0 (0.0) N/A
history No 179 (15.9) 0 (0.0 0 (0.0 179 (100.0)
Treatment of Yes 837 (74.3) 214 (90.7) 0.000 623 (87.6) 0.000 0 (0.0) N/A
hypertension No 289 (25.7) 22 (9.3 88 (12.4) 179 (100.0)
Facility of Hospital+Publi 461 (40.9) 132 (55.9) 0.000 329 (46.3) 0.000 0 (0.0) N/A
hypertension ¢ health
treatment center

Oriental clininc 7 (0.6) 5 (2.1) 2 (.3) 0 (0.0

Hospital+Publi 114 (10.1) 99 (41.9) 15 (2.1) 0 (0.0)

¢ health

center_Orienta

| clinic

None 544 (48.3) 0 (0.0) 365 (51.3) 179 (100.0)
Medication for Yes 830 (73.7) 212 (89.8) 0.000 618 (86.9) 0.000 0 (0.0) N/A
hypertension No 296 (26.3) 4 (10.2) 93 (13.1) 179 (100.0)
Non-medication Yes 331 (29.4) 83 (35.2) 0.000 248 (34.9) 0.000 0 (0.0) N/A
therapy for No 795 (70.6) 153 (64.8) 463 (65.1) 179 (100.0)
hypertension
Diabetes history Yes 415 (36.9) 236 (100.0) 0.000 0 (0.0 N/A 179 (100.0) 0.000

No 711 (63.1) 0 (0.0) 711 (100.0) 0 (0.0
Treatment of Yes 351 (31.2) 204 (86.4) 0.000 0 (0.0 N/A 147 (82.1) 0.000
diabetes No 775 (68.9) 32 (13.6) 711 (100.0) 32 (17.9)
Facility of diabetes Hospital+Publi 229 (20.3) 139 (58.9) 0.000 0 (0.0 N/A 90 (50.3) 0.000
treatment ¢ health

center

Oriental clininc 3(3) 1 (4) 0 (0.0 2 (1.1)

Hospital+Publi 11 (1) 8 (3.4) 0 (0.0 3017

¢ health

center_Orienta

| clinic

None 883 (78.4) 88 (37.3) 711 (100.0) 84 (46.9)
Insulin therapy Yes 42 (3.7) 23 (9.7) 0.000 0 (0.0) N/A 19 (10.6) 0.000

No 1,084 (96.3) 213 (90.3) 711 (100.0) 160 (89.4)
Medication for Yes 330 (29.3) 191 (80.9) 0.000 0 (0.0 N/A 139 (77.7) 0.000
diabetes No 79 (70.7) 45 (19.1) 711 (100.0) 40 (22.3)
Non-medication Yes 148 (13.1) 84 (35.6) 0.000 0 (0.0 N/A 64 (35.8) 0.000
therapy for diabetes No 978 (86.9) 152 (64.4) 711 (100.0) 115 (64.2)

*

x2 - Square Test or Fisher's Exact Test

TMulti Morbidity diseases include hypertension and diabetes
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Table 4. Factors associated with multiple chronic diseases, hypertension, and diabetes
(Mum;?fie'chlronic Model I Model Ii
Variables diseases) (hypertension) (diabetes)
OR 95%Cl p OR 95%Cl p OR 95%Cl p
Gender Men 1 1 1
Women .874 .5632-1.436 695 .884 .b36-1.468  .629 892 .432-1.840 .090
Agelyears) 19~49 1 1 1
50~69 1.484 .800-2.754 210 1.230 .648-2.333 527 3133 1.389-7.067  .006
70~89 1.137 .800-1.616 474 1.017 707-1.462 928 2.055 1.210-3.489  .008
Region Old urban 1 1 1
New urban .842 .619-1.145 .842 .869 .634-1.191 .382 991 .623-1.574 968
Education - Middle school 1 1 1
High school 630 .312-.903 .020 .627 .305-.911 .022 477 .238-.956 .037
College- 497 .301-.820 .006 .604 .301-.844  .009 423 .217-.823 011
Occupation White 1 1 1
Blue 951 .622-1.453 .815 976 .628-156516  .913 991 .b49-1.788 975
Income (thousand - 200 1 1 1
won) 201~400 .b26 .334-.827 .005 517 .324-824  .006 .636 .343-1.178 150
401- 741 468-1.175 203 727 453-1.166  .186 .833 456-1.521 .bb1
Tobacco smoking None 1 1 1
Ex-smoker 927 .5637-1.600 .786 .898 516-1.663  .704 1.046 A472-2.318 912
Smoker .969 .595-1.579 .899 .873 .525-1.451 .600 1.342 .689-2.616  .388
Alcoholic drinkin None ! ! !
9 Drinker 1.112 .885-2.238 .660 1.102 676-1.796 697 1.289 1.077-4.456 463
r £ drinki None 1 1 1
(/rri‘(‘)ﬁﬂ)c\’ orannang 4. 853 620-1.176 332 801  576-1.114 187 853  526-1.382 518
3- 1.303 .873-1.945 196 1.282 851-1.930 .236  2.025 1.077-3.810  .029
Amount of None 1 1 1
drinking(standard 1~4 .768 .533-1.105 154 762 524-1.109  .156 .786 489-1.266  .786
drinks) 5- 977 .667-1.430 .904 1.065 721-15673 752 672 401-1.126 672
Vigorous physical None 1 1 1
activity(/week) 1~2 days 1.162 .784-1.723 454 1.071 717-1599 739 1.693 .874-2.903 128
3 days - 1.110 .574-2.146 757 .981 499-1.929 956 1.732 .681-4.409 249
Moderate physical None 1 1 1
activity(/week) 1~2 days .960 .589-1.563 .869 1.002 .605-1.668  .994 .807 409-1.594 537
3 days - 1.626 771-3.427 201 1.758 .823-3.758 145 1.239 448-3.428 680
Salt intake Not salty 1 1 1
Average 591 .373-.937 .025 .561 .349-.901 .017 743 .386-1.433  .376
Salty .806 .541-1.201 .289 an b12-1.159 21 .926 .5630-1.621 789
. Not 1 1 1
Addition of salt Add 1494 790-2.826 217 1355 708-2592 350 2938  970-8.894 057
Addition of soy source Not ! ! !
v Add 1.129 .819-1.558 458 1.133 .812-1.682 462 1.080 .683-1.705  .743
BMI (kg/m?) (25 1 1 1
225 1.387 1.009-1.906 .044 1.294 812-1682 120 1.762 1.095-2.837  .020
"Model | - Multiple chronic diseases and hypertension, diabetes 'Model Il — Multiple chronic diseases and hypertension, 'Modellll = Multiple chronic

diseases and diabetes
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