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Background: As South Korea is becoming an aged society very rapidly, the increase in osteoarthritis prevalence raises various public
health issues in this country. This study aimed to explore the socio-demographic factors associated with osteoarthritis in the current
Korean elderlies.

Methods: Using the National Survey of Korean Elderly data (2014, 2017), we analyzed 20,326 elderlies (males, 8,248; females, 12,078)
and conducted multivariate logistic regression analyses by sex. The dependent variable is whether a participant was diagnosed with
osteoarthritis or not. Independent variables of interest is socio-demographic factors such as age, marital status, household type,
residential area, household income, religion, the longest job, the number of close relatives, the number of close friends, and survey
year. Control variables are various health behavioral factors and disease-related factors.

Results: Prevalence of osteoarthritis was 19.2% in male elderlies and 47.0% in female elderlies. According to the results of the
multivariate logistic regression adjusted for all studied control variables, the odds ratio (OR) for having osteoarthritis of
under-elementary school graduates (their counterpart was college graduate group) was 1.81 (95% confidence interval [CI], 1.29-
2.52) in males and 1.67 (95% Cl, 1.12-2.47) in females. The OR of those having a job in agriculture & forestry fishery as their longest
job (their counterpart was those who had never participated in labor force during their lifetime) was 5.07 (95% Cl, 1.46-17.58) in
males and 1.49 (95% Cl, 1.27-1.74) in females. In males, the second-low quartile group in household yearly income (their counterpart
was the highest quartile group) had the OR of 1.22 (95% Cl, 0.98-1.53). In females, the OR of those having a religion of Buddhism
(their counterpart was those having no religion) was 1.20 (95% Cl, 1.07-1.35) and the OR of those who had no relatives (their
counterpart was those having more than 3 close relatives) was 1.31 (95% Cl, 1.10-1.56).

Conclusion: This study found that in Korean elderlies, education, the longest job, household income, religion, and the number of close
relatives are associated with their suffering from osteoarthritis. Further study and designing appropriate interventions are needed to
alleviate current and future individual and socioeconomic burdens of osteoarthritis in an aged society like South Korea.
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Study population

Independent variables
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Dependent variables

Factors of interest

Sex, age, education, marital status, household types,
geographic region, household year income, religion,
longest job, close relatives, close friends, survey year

Control factors

Health-behavioral factors Elderly
Elderly (aged oztsgﬁg:tr;tl
over 65 yr) Body mass index, smoking, drinking, subjective health (aged over
status, muscle condition 65 yr)
Disease characteristic
Cardiovascular disease, endocrine disease, other
\ musculoskeletal disease, respiratory disease,
neurologic disease, cancer, gastrointestinal disease,
urologic disease, other disease
Figure 1. Research design frame.
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Table 1. Independent variables and their categories

Variable Category
Sacio-demographic factors

Age (yr) 6569, 70-74, 75-79, 80-84, >85

Education <Elementary school, middle school, high school,
>college

Marital status Married, bereavement, divorced, other (never married,
etc.)

Household type Elderly living alone, elderly spouse, living with child,
other

Urban area, rural area
<820, 820-1,409, 1,410-2,719, >2,720

Geographic region
Household yearly
income (10,000

won)
Religion None, Buddhism, Christianity (Protestant, Catholic), etc.
Longest job Never worked, manager, experts and related workers,

civil servant, service worker, salesperson,
agriculture & forestry fishery, functional employees,
machine operation/assembly, simple laborer, soldier

Close relatives None, one close relative, two close relative, more than

three

Close friends None, one close relative, two close relative, more than
three

Survey year 2014, 2017

Health behavioral factors

Body mass index Underweight, normal, overweight, obese

Smoking Yes, no

Drinking None, sometimes, often

Subjective health Good, usual, bad
status

Muscle condition
Disease characteristics

Normal, bad, very bad

Cardiovascular No, yes
Endocrinal No, yes
Musculoskeletal No, yes
Respiratory No, yes
Neurologic No, yes
Cancer No, yes
Gastrointestinal No, yes
Urologic No, yes
Other No, yes
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Table 2. General characteristics of the sample and the results of Rao-Scott chi-square analysis: males and females

Characteristic Category Males Females
0A (n=1,587) Not OA (n=6,661) pvalue 0A (n=5,679) Not OA (n=6,399) pvalue
Socio-demographic factors
Age (yr) 6569 328 (14.6) 1,921 (85.4) <0.0001 1,230 (38.9) 1,935 (61.1) <0.0001
70-74 449 (18.2) 2,023 (81.8) 1,552 (46.7) 1,770 (53.3)
75-79 443 (21.8) 1,591 (78.2) 1,522 (50.6) 1,485 (49.4)
80-84 261 (24.4) 807 (75.6) 961 (53.6) 832 (46.4)
>85 106 (24.9) 319 (75.1) M4 (52.3) 377 (47.7)
Education <Elementary 931 (25.2) 2,761 (74.8) <0.0001 4,745 (50.9) 4,587 (49.2) <0.0001
Middle school 283 (17.9) 1,297 (82.1) 519 (38.9) 815 (61.1)
High school 281 (14.3) 1,688 (85.7) 338 (30.6) 765 (69.4)
>(College 92 (91) 915 (90.9) 77 (24.9) 232 (75.1)
Marital status Married 1,348 (18.9) 5777 (81.1) 0.1353 2,389 (43.1) 3,155 (56.9) <0.0001
Bereavement 164 (22.1) 578 (77.9) 3,081 (50.8) 2,988 (49.2)
Divorced 48 (183) 215 (81.8) 149 (46.0) 175 (54.0)
Other 27 (229 91 (77.1) 60 (42.6) 81 (57.5)
Household types Living alone 192 (22.3) 671 (77.8) 0.008 2,145 (51.4) 2,029 (48.6) <0.0001
Living with spouse 1,066 (19.6) 4,382 (80.4) 1,900 (43.7) 2,450 (56.3)
Living with child 278 (17.1) 1,347 (82.9) 1412 (45.4) 1,699 (54.6)
Other 51 (16.4) 261 (83.7) 222 (50.1) 221 (49.9)
Geographic region Urban area 951 (17.2) 4,564 (82.8) <0.0001 3,648 (45.8) 4,314 (54.2) 0.0002
Rural area 636 (23.3) 2,097 (76.7) 2,031 (49.3) 2,085 (50.70
Household <820 239 (24.8) 723 (75.2) <0.0001 1,503 (52.1) 1,383 (47.9) <0.0001
Year income (10,000 won)  820-1,409 489 (237) 1,573 (76.3) 1,535 (49.2) 1,585 (50.8)
1,410-2,719 520 (19.8) 2,103 (80.2) 1421 (46.1) 1,661 (53.9)
>2,720 339 (13.0) 2,262 (87.0) 1,220 (40.8) 1,770 (59.2)
Religion None 768 (19.8) 3,118 (80.2) 0.13 1,715 (46.9) 1,940 (53.1) <0.0001
Buddhism 404 (19.2) 1,704 (80.8) 2,041 (50.2) 2,026 (49.8)
Christianity 368 (17.9) 1,688 (82.1) 1,841 (44.1) 2,338 (56.0)
Etc. 47 (237) 151 (76.3) 82 (46.3) 9% (53.7)
Longest job Never worked 4 (17.4) 19 (82.6) <0.0001 741 (38.8) 1171 (61.2) <0.0001
Manager 51 (10.3) 443 (897) 17 (25.0) 51 (75.0)
Experts workers 60 (9.9) 545 (90.1) 91 (28.4) 229 (71.6)
Civil servant 89 (12.8) 607 (87.2) 79 (31.2) 174 (68.8)
Service worker 66 (18.0) 301 (82.0) 484 (45.1) 590 (54.9)
Salesperson 112 (17.1) 542 (82.9) 682 (47.9) 741 (52.1)
Agriculture, etc. 602 (27.7) 1,572 (72.3) 2,038 (53.3) 1,788 (46.7)
Functional employee 200 (17.2) 964 (82.8) 188 (44.6) 234 (55.5)
Machine assembly 162 (16.7) 811 (834) 100 (46.1) 117 (53.9
Simple laborer 229 (23.1) 761 (76.9) 1,257 (49.1) 1,304 (50.9
Soldier 12 (11.) % (88.9) - -
Close relatives 0 925 (21.4) 3,396 (78.6) <0.0001 2,938 (50.7) 2,854 (49.3) <0.0001
1 323 (17.3) 1,540 (82.7) 1,525 (45.5) 1,829 (54.5)
2 187 (16.6) 943 (83.5) 748 (435) 972 (56.5)
>3 152 (16.3) 782 (837) 468 (38.6) 744 (61.4)
Close friends 0 747 (22.8) 2,534 (77.2) <0.0001 2447 (51.2) 2,331 (48.8) <0.0001
1 271 (19.6) 1,114 (80.4) 1,135 (45.3) 1,370 (54.7)
2 283 (17.4) 1,340 (82.6) 1,041 (44.3) 1,309 (55.7)
>3 286 (14.6) 1,673 (85.4) 1,056 (43.2) 1,389 (56.8)
Survey year 2014 842 (20.0) 3,364 (80.0) 0.0675 2,844 (47.0) 3,206 (53.0) 0.9804
2017 745 (18.4) 3,297 (81.6) 2,835 (47.0) 3,193 (53.0)
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SEuviel =919 Y ATAREA agle] #HHA - ofRd ¢
Table 2. Continued
Characteristic Category Meles Females
0A (n=1,587) Not OA (n=6,661)  pvalue 0A (n=5,679) Not OA (n=6,399) pvalue
Health behavioral factors
Body mass index Underweight 74 (20.7) 284 (79.3) 0177 21 (41.2) 315 (58.8) <0.0001
Normal 674 (19.2) 2,838 (80.8) 2012 (42.2) 2,759 (57.8)
Overweight 407 (18.0) 1,860 (82.1) 1,297 (45.8) 1,535 (54.2)
Obese 432 (205) 1,679 (79.5) 2,149 (54.6) 1,790 (45.4)
Smoking Yes 349 (19.8) 1412 (80.2) 0.4884 201 (52.3) 183 (47.7) 0.0336
No 1,238 (19.1) 5,249 (80.9) 5478 (46.8) 6,216 (53.2)
Drinking None 900 (20.2) 3,566 (79.9) 0.0646 4,944 (46.8) 5617 (53.2) 0.3086
Sometimes 173 (17.6) 810 (82.4) 461 (47.5) 509 (52.5)
Often 514 (18.4) 2,285 (81.6) 274 (50.1) 273 (49.9)
Subjective health status Good 320 (9.1) 3,205 (90.9) <0.0001 850 (25.7) 2463 (74.3) <0.0001
Usual 1(219) 1,464 (78.1) 1,286 (45.1) 1,565 (54.9)
Bad 856 (30.1) 1,992 (69.9) 3543 (59.9) 2,371 (40.1)
Muscle condition Normal 1,212 (17.0) 5,924 (83.0) <0.0001 369 (42.0) 5,107 (58.0) <0.0001
Bad 349 (339) 682 (66.2) 1917 (61.2) 1217 (38.8)
Very bad 26 (32.1) 55 (67.9) 68 (47.6) 75 (52.5)
Disease characteristics
Cardiovascular No 550 (17.6) 2,584 (82.5) 0.0023 1447 (41.9) 2,005 (58.1) <0.0001
Yes 1,037 (20.3) 4,077 (79.7) 4,232 (49.1) 4,394 (50.9)
Endocrinal No 1,202 (18.9) 5,167 (81.1) 0.1182 4113 (46.5) 4,742 (53.6) 0.0371
Yes 385 (20.5) 1,494 (79.5) 1,566 (48.6) 1,657 (51.4)
Musculoskeletal No 1,023 (14.9) 5,852 (85.1) <0.0001 2,485 (36.6) 4,314 (63.5) <0.0001
Yes 564 (41.1) 809 (58.9) 3194 (60.5) 2,085 (39.5)
Respiratory No 1472 (19.0) 6,286 (81.0) 0.0144 5,400 (46.6) 6,177 (53.4) <0.0001
Yes 115 (23.5) 375 (76.5) 279 (55.7) 222 (44.3)
Neurologic No 1,383 (18.3) 6,162 (81.7) <0.0001 4734 (44.7) 5,846 (55.3) <0.0001
Yes 204 (29.0) 499 (71.0) 945 (63.1) 553 (36.9)
Cancer No 1,517 (19.4) 6,309 (80.6) 0.1557 5513 (47.2) 6,172 (52.8) 0.0536
Yes 70 (16.6) 352 (83.4) 166 (42.2) 227 (57.8)
Gastrointestinal No 1421 (18.8) 6,159 (81.3) 0.0001 5,037 (46.4) 5812 (53.6) 0.0001
Yes 166 (24.9) 502 (75.2) 642 (52.2) 587 (47.8)
Urologic No 1,181 (18.3) 5,266 (81.7) <0.0001 5,286 (46.3) 6,141 (537) <0.0001
Yes 406 (22.5) 1,395 (77.5) 393 (60.4) 258 (39.6)
Other No 1,217 (184) 5,395 (81.6) 0.0001 4,349 (45.9) 5,133 (54.1) <0.0001
Yes 370 (22.6) 1,266 (77.4) 1,330 (51.2) 1,266 (48.8)
Values are presented as number (%).
0A, osteoarthritis.
(64.2%), 91 £542520] 820-1,4097F 2l o/ 1=Q10] 1,5357(27%), 25 EY o511 79 APEEE o el AFA o] 591 7
FTIE BN 4] 19101 2,0417(35.9%), 2 A= FH Y P EA AR 7R 50 8208 Y Rk A 5T Tt E
%9 FAA7F2,0389 (5. 9% BTEY f8o] ol Lhebteh. 9L A Akl b0l 4 BARL ZFEA Ak 191A 5
Dol 4 Ak F91H0] 19w i oy welo] 2038% ool A AL of4 wmalRel A BUHY fETt BALOR &
(51.7%), R/ 0]/ A elo] 1HE gl of A Q10| 2,44775(43.1%) oJst A4S H Frh(p<0.001) (Table 2).
0.2 U k-8 Holipd 4= 9l WA s A/l Al
7h Qe o4 1ol0] e BAFHY G HES Btk Rao-Scott 3. ' ieQIo| iy 2}
chi-square A3} S W= 2 o4 1291 80-844]] AR, WEFF0] 11,2003 710 B8 30] A O A S Kol oma o] 2
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Table 3. Results of multivariable logistic regression analysis: males

Variable Model 1 Model 2 Model 3

Age (yr) (ref: 65-69)

70-74 1.11 (0.93-1.34) 1.04 (0.86-1.26) 1.02 (0.84-1.23)

75-79 1337 (1.10-1.60) 1.20 (0.93-1.46) 1.17 (0.96-1.44)

80-84 148" (1.18-1.86) 131 (1.03-1.65) 1.27 (0.99-1.62)

>85 140 (1.03-1.89) 1.18 (0.86-1.63) 1.12 (0.81-1.55)
Education (ref: >college)

<Flementary 215" (156-2.97) 183" (1.32-2.54) 1817 (1.29-2.52)

Middle school 187" (1.34-2.60) 167" (1.20-2.33) 165" (1.18-2.32)

High school 143" (1.05-1.97) 1.33 (0.97-1.83) 1.33 (0.96-1.83)
Marital status (ref: married)

Bereavement 091 (0.61-1.35) 0.89 (0.59-1.35) 0.91 (0.60-1.39)

Divorced 0.97 (0.56-1.66) 0.89 (0.51-1.54) 1.00 (0.58-1.73)

QOther 1.16 (0.62-2.14) 1.19 (0.63-2.22) 1.4 (0.73-2.72)
Household (ref: with spouse)

Living alone 1.13 (0.72-1.76) 1.20 (0.76-1.91) 1.09 (0.68-1.74)

With child 1.08 (0.89-1.32) 1.00 (0.81-1.23) 0.99 (0.80-1.23)

Other 0.89 (0.62-1.28) 0.88 (0.61-1.28) 0.90 (0.61-1.33)
Region (ref: urban area)

Rural area 1.03 (0.8%-1.19) 1.08 (0.92-1.26) 1.08 (0.92-1.26)
Income (10,000 won) (ref: >2,720)

<820 134" (1.03-1.73) 1.04 (0.80-1.36) 1.04 (0.79-1.38)

820-1,409 1457 (1.18-1.78) 125 (1.01-1.54) 122" (0.98-1.53)

1,410-2719 128" (1.07-1.54) 1.19 (0.98-1.44) 1.20 (0.99-1.46)
Religion (ref: none)

Buddhism 1.11 (0.94-1.30) 1.12 (0.95-1.32) 1.06 (0.90-1.26)

Christianity 1.15 (0.98-1.36) 1.18 (1.00-1.41) 1.14 (0.95-1.36)

Etc. 1.27 (0.86-1.89) 1.25 (0.84-1.86) 1.21 (0.80-1.83)
Longest job (ref: never worked)

Manager 1.86 (0.50-6.90) 2.74 (0.74-10.25) 2.82 (0.77-10.30)

Experts 1.97 (0.53-7.30) 2.87 (0.77-10.63) 3.06 (0.84-11.15)

Civil servant 251 (0.69-9.11) 3.67 (1.01-13.40) 384" (1.07-13.76)

Service worker
Salesperson
Agriculture, etc.
Functional job
Assembly
Simple laborer
Soldier

Close relatives (ref: >3)
0
1
2

Close friends (ref: 0)
1
2
>3

Survey year (ref: 2014)
2017

C-statistics

Akaike information criterion

Hosmer-Lemeshow  test

291 (0.80-1059)
275 (0.77-9.84)
369" (1.05-13.01)
2.43 (069-8.62)
259 (0.73-9.21)
321 (0.91-11.34)
156 (0.37-6.63)

1.07 (0.85-1.36)
095 (0.74-1.23)
0.90 (0.68-1.19)

128" (1.06-1.56)
1.12 (0.90-1.40)
1.09 (0.87-1.35)

0.92 (0.80-1.05)
0.65
7,790.56
0.88

426" (1.17-15.60)
403" (1.12-14.48)
523" (1.47-1853)
355 (1.00-12.630
366 (1.03-13.100
477 (1.34-16.96)
2,60 (0.62-10.97)

1.02 (0.80-1.30)
0.93 (0.71-1.21)
0.88 (0.66-1.18)

1.11 (0.91-1.35)
1.07 (0.85-1.34)
1.05 (0.84-1.31)

0.94 (0.82-1.09)
071
1,428.65
0.80

427" (1.18-15.13)
442" (1.26-15.56)
507 (1.46-17.58)
358 (1.03-12.48)
366 (1.05-12.77)
493" (1.42-17.15)
2.76 (0.67-11.40)

1.03 (0.81-1.31)
093 (0.71-1.21)
0.86 (0.65-1.16)

1.08 (0.88-1.33)

1.08 (0.86-1.36)
1.08 (0.86-1.35)

091 (0.78-1.05)
0.75
7,186.16
0.10

Values are presented as odd ratio (95% confidence interval). Model 2 is adjusted for health behavioral factors. Model 3 is adjusted for health behavioral factors and disease characteristics.

Ref, reference.
"p<0.05. "p<0.01. " p<0.001.

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

Health Policy Manag 2019;29(4):469-481



Table 4. Results of multivariable regression analysis: females

Variable

Model 1

Model 2

Model 3

Age (yr) (ref. 65-69)
70-74
7579
80-84
>85
Education (ref: >college)
<Elementary
Middle school
High school
Marital status (ref: married)
Bereavement
Divorced
Other
Household (ref: with spouse)
Living alone
With child
Other
Region (ref: urban area)
Rural area
Income (10,000 won) (ref: >2,720)
<820
820-1,409
1.410-2,719
Religion (ref: none)
Buddhism
Christianity
Etc.
Longest job (ref: never worked)
Manager
Experts
Civil servant
Service worker
Salesperson
Agriculture, efc.
Functional job
Machine assembly
Simple laborer
Close relatives (ref: >3)
0
1
2
Close friends (ref: 0)
1
2
>3
Survey year (ref: 2014)
2017
C-statistics
Akaike information criterion
Hosmer-Lemeshow test

123" (1.10-1.38)
1327 (1.16-1.49)
139" (1.20-1.61)
127" (1.04-1.55)
2167 (151-3.08)
168" (1.16-2.42)
1.25 (0.87-1.78)

1.00 (0.85-1.19)
0.90 (0.67-1.21)
1.01 (0.66-1.56)

1.13 (0.92-1.37)
1.01 (0.85-1.19)
116" (0.90-1.49)

0.92 (0.83-1.02)

1.17 (0.99-1.38)
116" (1.00-1.34)
117 (1.03-1.33)

122" (1.10-1.36)
1.02 (0.92-1.14)
0.94 (0.66-1.34)

0.74 (0.38-1.43)

1.04 (0.74-1.47)

0.98 (0.71-1.35)

127 (1.06-152)
1327 (1.12-156)
1517 (1.30-1.74)
1.19 (0.93-152)

1.28 (0.92-1.77)

ok

128 (1.11-1.49)

1347 (1.14-157)
123" (1.04-1.45)
119 (1.00-1.43)

112 (0.99-1.27)
0.95 (0.83-1.08)
1.04 (0.91-1.19)

1.05 (0.96-1.15)
061
16,285.42
090

114" (1.01-1.29)
116" (1.01-132)
119" (1.02-1.40)
122 (0.93-151)

176" (1.19-2.60)
152" (1.02-2.27)
1.18 (0.80-1.74)

099 (0.82-1.18)
091 (0.66-1.25)
1.02 (0.65-1.60)

1.15 (0.94-1.42)
0.95 (0.79-1.13)
1.22 (0.94-1.58)

0.92 (0.83-1.02)

0.99 (0.83-1.18)
1.08 (0.93-1.26)
111 (0.97-1.27)

124 (1.11-1.38)
1.02 (0.91-1.14)
091 (0.64-1.8)

0.77 (0.38-1.56)
1.15 (0.78-1.70)
1.07 (0.76-150)
128" (1.06-1.54)
1337 (1.12-1.58)
160" (1.37-1.87)
1.26 (0.97-1.63)
1.35 (0.96-1.90)

ook

132 (1.13-1.55)

1277 (1.08-151)
122" (1.03-1.45)
124" (1.02-1.49)

0.92 (0.81-1.05)
085" (0.74-0.98)
0.97 (0.84-1.12)

1.09 (1.00-1.20)
0.70
15,228.77
0.56

112 (0.99-1.27)
111 (097-1.27_
112 (0.95-1.32)
1.21 (0.98-1.51)

167 (1.12-2.47)
1.44 (0.96-2.16)
1.17 (0.791.73)

1.01 (0.84-1.21)
0.90 (0.65-1.24)
1.00 (0.63-1.59)

1.11 (0.90-1.37)
0.94 (0.79-1.13)
1.19 (0.91-1.56)

0.93 (0.84-1.04)

0.99 (0.83-1.19)
1.08 (0.92-1.26)
112 (0.97-1.28)

1207 (1.07-1.35)
1.00 (0.89-1.12)
0.89 (0.63-1.28)

0.69 (0.34-1.44)
1.12 (0.76-1.65)
1.02 (0.73-1.43)
1.25 (1.04-1.51)

1277 (1.07-1.52)
149" (1.27-1.74)
1.22 (0.94-159)
1.29 (0.91-1.82)

1287 (1.10-151)

1317 (1.10-1.56)
125  (1.05-1.48)
127 (1.05-153)

0.94 (0.83-1.06)
1.06 (0.93-1.21)
1.1 (0.97-1.27)

1.06 (0.97-1.17)
073
14,849.27
0.52

Values are presented as odd ratio (95% confidence interval). Model 2 is adjusted for health behavioral factors. Model 3 is adjusted for health behavioral factors and disease characteristics

Ref, reference.
"p<0.05. "p<0.01. " p<0.001.
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Buddhists praying

The method of praying Namaz
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Figure 2. Difference between Buddhists and Muslims in a religious practice. From Chokkhanchitchai et al. Clin

Rheumatol 2010;29(1):39-44 [32].
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