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Background: In Korea, the population is rapidly aging, and the types of households for the elderly are also diversifying. The self-rated
health of the elderly is a valuable health indicator that can comprehensively represent the overall quality of life along with physical,
mental, and functional health. On the other hand, studies on the association between household type and self-rated health of the
elderly are still insufficient. Thus, this study analyzed the association between household type and self-rated health by gender in
Korean older adults.

Methods: Using data from the analysis of the National Survey of Older Koreans 2017, 10,299 elderly people aged 65 and over were
targeted. For the accuracy of the analysis data, 9,910 people were selected as the study sample by excluding proxy responses, those
diagnosed with dementia, and non-response. And technical analysis, univariate analysis using the Rao-Scott chi-square test, and
logical regression analysis involving survey characteristics were conducted by gender.

Results: According to the adjusted model with all variables, in both men and women, the odds ratio of self-rated health ‘bad’ in
‘couple (with ill spouse)’ was significantly higher than ‘couple (with spouse)’. It was 2.54 (95% confidence interval [Cl], 2.05-3.15) for
men and 2.11 (95% Cl, 1.70-2.62) for women. In addition, the odds ratio of self-rated health ‘bad’ in ‘living with adult children’ was
1.43 (95% Cl, 1.09-1.87) for men and 1.42 (95% Cl, 1.15-1.75) for women, which was more significant in women than men.
Conclusion: This study states that there is an association between gender, household type, and self-rated health of the elderly, and
the health of a spouse and cohabitation with children have a significant effect on self-rated health. As a result, in order to improve
the health status of the elderly, health promotion and health care policies involving the characteristics of the elderly’s gender and
household type are needed.
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Table 1. Study variables and their classifications

Variable Category

Variable of interest
Elderly household type (n=6) Living alone (unmarried, widowed, divorced, separated), couple (with spouse), couple (with ill spouse), living with adult
children, living with (great) grandchildren, others
Social-demographic characteristics

Sex Man, woman
Age (yr) 65-74, 7584, >85
Region
Urban Seoul, Busan, Daegu, Incheon, Gwangju, Dagjeon, Ulsan, town (Sejong, Gangwon-do, Chungcheongbuk-do,
Chungcheongnam-do, Jeollabuk-do, Jeollanam-do, Gyeongsangbuk-do, Gyeongsangnam-do, Jeju-do)
Rural Village (Sejong, Gangwon-do, Chungcheongbuk-do, Chungcheongnam-do, Jeollabuk-do, Jeollanam-do, Gyeongsangbuk-do,
Gyeongsangnam-do, Jeju-do)
Education <Elementary school, middle school, high school, >college
Employment status Yes, no
Annual household income First quartile, second quartile, third quartile, fourth quartile
Medical care aid Yes, no
Relationship satisfaction with children High, moderate, low

Relationship satisfaction with friends/community  High, moderate, low
Health and functional characteristics

Smoking Non-smoker, current smoker
Drinking Non-drinker, current drinker
Physical activity Yes, no

Nutritional status” Good, poor

BMIT Underweight, normal, overweight/obese
Depression™ Yes, no

Chronic disease Yes, no

Unmet needs for hospital medical care Yes, no

Unmet needs for dental medical care Yes, no

ADL Independent, dependent
Instrumental ADL Independent, dependent

BMI, body mass index; ADL, activities of daily living.
"Nutritional status is defined by the score based on Nutrition Screening Initiative. TBMI/obesity status defined by BMI based on the 2018 Clinical Practice Guidelines for Overweight
and Obesity in Korea. TDepression is defined by the score (>8) measured by the Short Form of Geriatric Depression Scale.
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Table 2. General characteristics of the study sample by gender
(N=9,910)

Variable il aen
(n=3,994) (n=5,916)
Elderly household type
Living alone 412 (107) 2,079 (33.6)
Couple (with spouse) 1,565 (38.1) 1,326 (22.7)
Couple (with il spouse) 1,145 (27.0) 880 (14.3)
Living with adult children 723 (20.1) 1,423 (25.8)
Living with (great) grandchildren 49 (1.1) 17 (2.0)
Others 100 (3.0) 91 (1.6)
Age (yr)
65-74 2181 (597) 3,077 (57.7)
75-84 1,601 (33.8) 2423 (34.0)
>85 212 (6.5) 416 (8.3)
Region
Urban 2630 (684) 3878 (69.1)
Rural 1,364 (31.6) 2,038 (30.9)
Education
<Elementary school 1,698 (40.6) 4,408 (70.6)
Middle school 848 (21.6) 735 (13.7)
High school 964 (24.9) 609 (12.0)
>(ollege 484 (12.9) 164 (3.7)
Employment status
Yes 1,562 (38.7) 1,621 (25.7)
No 2432 (61.3) 4,29 (74.3)
Annual household income
First quartile 822 (19.4) 1,645 (25.6)
Second quartile 956 (22.2) 1,527 (24.1)
Third quartile 1,056 (26.6) 1428 (25.0)
Fourth quartile 1,160 (31.8) 1,316 (25.3)
Medical care aid
Yes 81 (22) 69 (1.1)
No 3913 (97.8) 5847 (989
Relationship satisfaction with children
High 3066 (752) 4,467 (74.8)
Moderate 607 (16.0) 945 (16.3)
Low 321 (88) 504 (8.9)
Relationship satisfaction with friends/community
High 2482 (61.4) 3621 (60.1)
Moderate 1,062 (26.9) 1,688 (28.7)
Low 450 (11.7) 607 (11.2)
Smoking
Non-smoker 3226 (799) 5744 (97.0)
Current smoker 768 (20.1) 172 (3.0)
Drinking
Non-drinker 2192 (53.8) 5,224 (87.5)
Current drinker 1,802 (46.2) 692 (12.5)
Physical activity
Yes 2839 (71.5) 3,809 (65.8)
No 1,155 (285) 2107 (34.2)

Nutritional status

(Continued on next page)
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Table 2. Continued

Variable il W)
(n=3,994) (n=5,916)
Good 2923 (741) 3481 (60.5)
Poor 1,071 (269) 2435 (39.5)
Body mass index
Underweight 161 (4.2) 233 (38)
Normal 1,657 (40.6) 2339 (38.3)
Overweight/obese 2176 (55.2) 3,344 (57.9)
Self-rated health
Not bad 2699 (68.3) 3,189 (55.2)
Bad 1295 (31.7) 2727 (44.8)
Depression
Yes 412 (10.2) 740 (12.5)
No 3582 (89.8) 5176 (87.5)
Chronic disease
Yes 3432 (852) 5514 (92.5)
No 562 (14.8) 402 (7.5)
Unmet needs for hospital medical care
Yes 249 (6.2) 621 (10.3)
No 3745 (938) 529 (89.7)
Unmet needs for dental medical care
Yes 507 (12.4) 1,011 (16.8)
No 3487 (876) 4,905 (83.2)
ADL
Independent 3821 (96.0) 5410 (915
Dependent 173 (4.0) 506 (8.5)
Instrumental ADL
Independent 3,381 (86.1) 4,030 (71.5)
Dependent 613 (13.9) 1,886 (28.5)

Values are presented as number (%).
ADL, activities of daily living.
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Table 3. The associations between each independent variable and self-rated health (bad): men and women (N=9,910)

Variable Men Women
No. (weighted%) 95% Cl pvalue No. (weighted%) 95% Cl pvalue
Elderly household type <0.001 <0.001
Living alone 150 (4.1) 34-48 1,026 (16.4) 153174
Couple (with spouse) 360 (8.3) 74-92 415 (6.7) 6.0-7.4
Couple (with ill spouse) 524 (12.5) 114137 498 (8.1) 7389
Living with adult children 216 (5.7) 4965 692 (12.1) 11.1-13.0
Living with (great) grandchildren 19 (0.4) 0205 62 (1.0) 0.7-12
Qthers 26 (0.7) 0410 34 (06) 0308
Age (yr) <0.001 <0.001
65-74 601 (16.3) 15.0-17.6 1,192 (21.9) 20.7-23.1
75-84 607 (12.7) 11.7-138 1,312 (18.4) 17.4-19.4
>85 87 (2.6) 20-32 223 (4.4) 3850
Region 0.451 0.160
Urban 838 (21.4) 200-22.8 1,782 (30.5) 292-31.8
Rural 457 (10.3) 93-11.2 945 (14.3) 134-152
Education <0.001 <0.001
<Elementary school 670 (15.7) 14.5-16.9 2,241 (35.9) 34.6-37.2
Middle school 267 (6.9) 6.0-7.8 262 (4.6) 40-53
High school 265 (6.4) 56-7.2 186 (3.4) 2940
>(ollege 93 (26) 20-32 38 (08) 0511
Employment status <0.001 <0.001
Yes 323 (73) 6582 567 (8.7) 80-95
No 972 (24.3) 229258 2,160 (36.0) 34.7-374
Annual household income <0.001 <0.001
First quartile 365 (8.5) 76795 905 (14.1) 13.1-15.0
Second quartile 338 (7.9) 1087 709 (10.9) 10.1-11.8
Third quartile 331 (83) 74-93 638 (11.0) 10.1-119
Fourth quartile 261 (7.0) 6.1-78 475 (8.8) 8.0-96
Medical care aid <0.001 0.005
Yes 46 (1.2) 08-1.6 46 (0.7) 0509
No 1,249 (30.4) 289-32.0 2,681 (44.0) 42.7-455
Relationship satisfaction with children <0.001 <0.001
High 887 (21.0) 19.6-22.4 1,923 (31.1) 298-324
Moderate 245 (6.2) 53-7.0 497 (8.4) 7692
Low 163 (4.5) 37-52 307 (5.3) 4659
Relationship satisfaction with friends/community <0.001 <0.001
High 654 (15.7) 14.4-16.9 1,427 (22.6) 21.4-238
Moderate 405 (10.0) 9.0-11.0 897 (14.8) 138-158
Low 236 (6.0) 52-6.8 403 (7.4) 6.6-8.1
Smoking 0023 0.290
Non-smoker 223 (5.6) 4864 88 (1.5) 1.1-18
Current smoker 1,072 (26.0) 245215 2,639 (43.3) 19447
Drinking <0.001 0.001
Non-drinker 855 (20.8) 98-120 2,460 (40.0) 41-53
Current drinker 440 (109 19.4-22.1 267 (4.7) 38.7-414
Physical activity <0.001 <0.001
Yes 817 (20.1) 18.8-215 1491 (24.7) 235-25.9
No 478 (11.5) 10.4-126 1,236 (20.0) 189-21.1
Nutritional status <0.001 <0.001
Good 684 (16.9) 15.7-18.2 1,144 (19.0) 17.9-20.1
Poor 611 (14.7) 135-15.9 1,583 (25.8) 245-21.0

(Continued on next page)
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Table 3. Continued

Selue} wole) AT Fg AEle] B - FRIK| Q)

. \Women
Variable = =
No. (weighted%) pvalue No. (weighted%) 95% Cl pvalue
Body mass index <0.001 <0.001
Underweight 84 (2.2) 137 (2.2) 1.8-2.6
Normal 507 (12.2) 11.1-133 1,013 (16.0) 15.0-17.0
Overweight/obese 704 (17.3) 16.0-185 1,577 (26.5) 25.3-21.8
Depression <0.001 <0.001
Yes 259 (6.3) 532 (8.9) 8.1-9.7
No 1,036 (25.3) 23.9-26.8 2,195 (35.9) 3457372
Chronic disease <0.001 <0.001
Yes 1,273 (31.1) 295-32.7 2,708 (44.3) 429457
No 22 (0.6) 19 (0.4) 0.2-06
Unmet needs for hospital medical care <0.001 <0.001
Yes 140 (3.6) 420 (6.9) 6.2-7.6
No 1,155 (28.1) 26.6-29.6 2,307 (37.8) 36.5-39.2
Unmet needs for dental medical care <0.001 <0.001
Yes 242 (5.8) 622 (10.3) 95-11.2
No 1,003 (25.9) 24.4-774 2,105 (34.4) 33.1-35.8
ADL <0.001 <0.001
Independent 1,153 (28.3) 26.8-29.8 2,313 (37.7) 36.4-39.1
Dependent 142 (3.4) 14 (7.0 6.3-7.7
Instrumental ADL <0.001 <0.001
Independent 889 (22.5) 21.1-239 1,478 (25.6) 24.3-26.8
Dependent 406 (9.2) 8.2-10.1 1,249 (19.2) 18.1-20.3

Values are presented as number (%) or 95% Cl. Proportion and 95% Cl are weighted. All p-values are analyzed by Rao-Scott chi-square test.

Cl, confidence interval; ADL, activities of daily living.
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Table 4. Unadjusted and adjusted association between household type and self-rated health (bad): men (N=3,994)

Variable

Model 1

Model 2

Model 3

Elderly household type (ref: couple: with spouse)
Living alone
Couple (with il spouse)
Living with adult children
Living with (great) grandchildren
Others
Age (yr) (ref: 65-74)
75-84
>85
Region (ref: urban)
Rural
Education (ref: <elementary school)
Middle school
High school
>College
Employment status (ref: yes)
No
Annual household income (ref: first quartile)
Second quartile
Third quartile
Fourth quartile
Medical care aid (ref: no)
Yes
Relationship satisfaction with children (ref: high)
Moderate
Low
Relationship satisfaction with friends/community (ref: high)
Moderate
Low
Smoking (ref: non-smoker)
Current smoker
Drinking (ref: non-drinker)
Current drinker
Physical activity (ref: yes)
No
Nutritional status (ref: good)
Poor
Body mass index (ref: normal)
Underweight
Overweight/obese
Depression (ref: no)
Yes
Chronic disease (ref: yes)
No
Unmet needs for hospital medical care (ref: no)
Yes
Unmet needs for dental medical care (ref: no)
Yes
ADL (ref: independent)
Dependent
Instrumental ADL (ref: independent)
Dependent

224" (174-2.90)
313" (261-3.75)
142" (1.15-1.77)
1.83 (0.97-3.46)
1.16 (0.70-1.92)

133" (1.01-1.76)
265" (218-3.22)
132" (1.04-1.69)
1.38 (0.70-2.74)
1.26 (0.74-2.15)

124" (1.05-1.47)
0.97 (0.69-1.36)

124" (1.04-1.48)
0.82 (0.67-1.01)
061" (0.49-0.75)
044™ (0.33-0.59)
283" (2.36-3.40)
087 (0.69-1.09)
1.00 (0.79-1.27)
0,83 (0.64-1.09)
2907 (1.67-5.02)

129" (1.03-161)
2007 (1.49-2.68)

126 (1.04-1.51)
1947 (1.50-2.50)

0.84 (0.61-1.15)
254" (2.05-3.15)
143" (1.09-1.87)
1.34 (0.55-3.32)
1.40 (0.81-2.41)

091 (0.75-1.10)
046" (0.31-0.71)

1.12 (0.92-1.37)
0.87 (0.69-1.09)
071" (057-0.90)
056" (0.40-0.78)
235" (1.92-2.87)
0.92 (0.71-1.19)
1.15 (0.83-1.49)
0.92 (0.69-1.23)
224" (1.25-4.03)

1.18 (0.92-1.52)
168" (1.20-2.34)

1.00 (0.81-1.23)
0.96 (0.71-1.30)

0.84 (0.66-1.06)
060" (0.50-0.71)
147 (1.15-1.72)
307" (251-3.77)

241" (153-3.80)
1.11 (0.92-1.33)

176" (1.32-2.35)
0117 (0.06-0.18)
1717 (115-254)
0.83 (0.64-1.09)
3217 (1.975.22)

2417 (1.84-3.17)

Values are presented as odds ratio (95% confidence interval). Model 1 included only household types; model 2 added socio-demographic and social support factors to model 1; and

model 3 added health and functional status factors to model 2.
Ref, reference; ADL, activities of daily living.
“p<0.05. "p<0.01. p<0.001.
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Table 5. Unadjusted and adjusted association between household type and self-rated health (bad): women (N=5,916)

Selue} wole) AT Fg AEle] B - FRIK| Q)

Variable

Model 1

Model 2

Model 3

Elderly household type (ref: couple: with spouse)
Living alone
Couple (with il spouse)
Living with adult children
Living with (great) grandchildren
Others
Age (yr) (ref: 65-74)
75-84
>85
Region (ref: urban)
Rural
Education (ref: <elementary school)
Middle school
High school
>(College
Employment status (ref: yes)
No
Annual household income (ref: first quartile)
Second quartile
Third quartile
Fourth quartile
Medical care aid (ref: no)
Yes
Relationship satisfaction with children (ref: high)
Moderate
Low
Relationship satisfaction with friends/community (ref: high)
Moderate
Low
Smoking (ref: non-smoker)
Current smoker
Drinking (ref: non-drinker)
Current drinker
Physical activity (ref: yes)
No
Nutritional status (ref: good)
Paor
Body mass index (ref: normal)
Underweight
Overweight/obese
Depression (ref: no)
Yes
Chronic disease (ref: yes)
No
Unmet needs for hospital medical care (ref: no)
Yes
Unmet needs for dental medical care (ref: no)
Yes
ADL (ref: independent)
Dependent
Instrumental ADL (ref: independent)
Dependent

225" (1.92-2.64)
308" (2.54-3.75)
209" (1.76-2.48)
229" (151-3.48)
1.19 (0.73-1.94)

1497 (1.25-1.77)
249" (2.03-3.06)
165" (1.36-2.01)
146 (0.93-2.29)
1.14 (0.63-1.88)

144" (1.27-164)
1.08 (0.84-1.38)

111 (0.97-1.27)

060" (0.49-0.72)
049" (0.40-0.60)

037" (0.24-0.56)

x

181" (1.57-2.09)
0.84 (0.71-1.00)
0.88 (0.74-1.06)
069" (0.57-0.85)
173 (1.02-2.95)

1.09 (0.92-1.29)
148" (1.18-1.85)

147" (1.28-1.69)
252" (2.03-3.12)

1.01 (083-1.23)
2117 (1.70-2.62)
142" (1.15-1.75)

1.06 (0.64-1.75)

1.14 (0.68-1.90)

0.99 (0.86-1.15)
045" (0.34-061)

1.04 (0.90-1.20)
0.74” (0.60-0.90)
059" (0.47-0.73)
059" (0.38-0.93)
168" (1.44-1.96)
0.88 (0.74-1.05)
0.96 (0.79-1.17)
0.80" (0.64-0.99)
1.38 (0.81-2.36)

0.88 (0.73-1.06)
1.08 (0.84-1.38)

129" (1.11-150)
153" (1.20-1.94)

1.05 (0.73-151)
0.80" (0.65-0.98)
1697 (1.47-1.94)
257" (2.21-2.98)

1.38 (0.95-2.01)
122" (1.07-1.40)

1847 (1.48-2.30)
0.107 (0.06-0.18)
1577 (1.24-1.99)
1.07 (0.89-1.30)
293" (218-393)

186" (1.59-2.18)

Values are presented as odds ratio (95% confidence interval). Model 1 included only household types; model 2 added socio-demographic and social support factors to model 1; and
model 3 added health and functional status factors to model 2.

Ref, reference; ADL, activities of daily living.
“p<0.05. “p<0.01. “p<0.001.
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