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Background: It is getting important to improve the oral health status of the elderly because oral health status may affect their health
status of the whole body. In this respect, we aimed to explore the association of oral health status and behavior factors with
self-rated health status by sex.

Methods: Using the data from the 7th Korea National Health and Nutrition Examination Survey for health surveys and oral
examinations (2016-2018), we analyzed a total of 3,070 people aged 65 or older (men: 1,329; women: 1,741). Our dependent
variable, self-rated health status, was divided into two groups: not good (bad and very bad) and good (very good, good, and fair),
whereas our independent variables of interest were oral health status and behavior factors. In addition to descriptive analysis and the
Rao-Scott chi-square test, reflecting survey characteristics, we conducted hierarchical multivariable logistic regression analyses
adjusted for socio-demographics and health status and behavior factors. All analyses were stratified by sex.

Results: The proportion of people having ‘not good’ self-rated health was 36.5% in women but 24.5% in men. In a model adjusted for
all covariates, the self-rated health status showed significant association with the self-rated oral health status. For example, in men,
the risk of having ‘not good’ self-rated health was high in people having ‘poor’ (odds ratio [OR], 5.31; 95% confidence interval [Cl],
2.34-12.03) self-rated oral health status and in those having ‘fair’ (OR, 4.03; 95% Cl, 1.68-9.70) in comparison with those having
‘good’ self-rated oral health status. Dental status regarding speaking difficulty seemed to be very important in influencing self-rated
health status. For instance, in women, compared to people having ‘no discomfort’ speaking difficulty, the risk of having ‘not good’
self-rated health was high in people having ‘not bad’ (OR, 1.60; 95% Cl, 1.14-2.24) and ‘discomfort’ (OR, 1.79; 95% Cl, 1.30-2.47)
speaking difficulty. The covariates significantly associated with the risk of having ‘not good’ self-rated health were: physical activity,
chronic disease, stress, and body mass index in both sexes; health insurance type and drinking only in men; and economic activity
only in women,

Conclusion: Oral health status and behavioral factors were associated with self-rated health status among the elderly, differently by
sex. This suggests that public health policies toward better health in the elderly should take their oral health status and oral health
behaviors into account in a sex-specific way.
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Figure 1, The selection process of the study sample. KNHANES, Korea National Health and Nutrition Examination Survey.
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Table 1. General characteristics of study sample by sex

Characteristic Category Men (n=1,329) Women (n=1,741)
Age (yr) 6569 453 (339 542 (32.0)
70-74 358 (28.2) 494 (29.0)
7579 316 (22.5) 420 (23.8)
<80 202 (15.4) 285 (15.2)
Marital status With spouse 1,159 (87.9) 880 (49.2)
No spouse 170 (12.1) 861 (50.8)
Education <Elementary school 215 (17.8) 80 (5.1)
Middle school 327 (24.1) 192 (12.1)
High school 239 (18.4) 223 (13.2)
>(ollege 548 (39.7) 1,246 (69.6)
Average monthly household income Lowest 143 (11.3) 136 (8.4)
Second lowest 242 (185) 231 (14.0)
Second highest 386 (28.5) 443 (25.3)
Highest 558 (41.7) 931 (52.3)
Economic activity Working 551 (40.4) 473 (25.9)
Not working 778 (59.6) 1,268 (74.1)
Region Metropolitan 616 (47.5) 746 (45.2)
Urban 423 (33.1) 559 (32.4)
Rural 290 (19.4) 436 (22.4)
National health insurance type Self-employed 455 (34.8) 549 (32.8)
Employee 808 (60.0) 1,042 (59.6)
Medical aid 66 (5.2) 150 (7.6)
Drinking No 442 (32.7) 1,086 (62.4)
Yes 887 (67.3) 655 (37.6)
Smoking No 1,097 (81.5) 1,705 (97.8)
Yes 232 (185) 36 (22)
Walking (/wk) No 324 (22.6) 536 (29.3)
1-5 days 511 (38.5) 697 (40.0)
6-7 days 494 (38.9) 508 (30.7)
Chronic disease No 390 (29.2) 02 (24.3)
With 1 chronic disease 448 (33.7) 559 (32.0)
With 2 chronic disease 297 (22.1) 488 (27.7)
With 3 more chronic disease 194 (15.0) 282 (16.0)
Sleeping duration (weekdays) <6 hr 168 (13.6) 289 (17.3)
6-7 hr 250 (189) 343 (20.6)
7-8 hr 370 (26.2) 454 (25.5)
>8 hr 541 (41.3) 655 (36.6)
Stress Rarely 435 (32.5) 536 (30.4)
Occasionally 719 (535) 769 (43.9)
Often 175 (14.0) 436 (25.7)
Body mass index Underweight 42 (33) 34 (21)
Normal weight 478 (37.3) 549 (32.4)
Overweight 367 (27.2) 445 (25.0)
Obese 442 (32.2) 713 (40.5)
Daily toothbrushing frequency <1 388 (284) 291 (16.0)
2 473 (35.3) 843 (48.9)
>3 468 (36.3) 607 (35.1)
Using of oral hygiene instruments No 898 (67.5) 1,106 (63.6)
Yes 431 (32.5) 635 (36.4)
Self-rated oral health status Good 119 (8.6) 152 (7.9)
Fair 539 (39.9) 698 (40.6)
Poor 671 (51.5) 891 (51.5)
Oral exam within 1 year No 959 (71.5) 1,364 (77.4)
Yes 370 (285) 377 (22.6)
Chewing difficulty No discomfort 543 (42.0) 684 (40.0)
Not bad 252 (18.4) 308 (18.4)
Discomfort 534 (39.6) 749 (41.6)
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Characteristic Category Men (n=1,329) Women (n=1,741)
Speaking difficulty No discomfort 862 (66.6) 1,119 (64.7)
Not bad 209 (15.1) 279 (16.7)
Discomfort 258 (18.3) 343 (18.6)
Experience of decayed teeth No 105 (7.0) 125 (6.0)
Yes 1,224 (93.0) 1,616 (94.0)
No. of functional testh <20 661 (49.2) 832 (47.4)
>20 668 (50.8) 909 (52.6)
No. of missing testh 0 130 (10.8) 176 (11.0)
1-6 485 (36.1) 644 (36.6)
7-12 217 (16.3) 305 (17.4)
13-28 497 (36.8) 616 (35.0)
Values are presented as number (%).
Table 2. Difference in ‘not good’ self-rated health status across categories for each variable by sex
Variable Men (n=1,329) pvalue Women (n=1,741) pvalue
Not good 330 659
Age (yr) 0.568 0589
6569 101 (22.6) 191 (34.7)
70-74 83 (234) 177 (35.5)
7579 91 (267) 173 (39.2)
<80 55 (27.7) 118 (37.8)
Marital status 0.586 0.097
With spouse 285(24.2) 310 (34.3)
No spouse 45 (26.4) 349 (38.6)
Education 0.001 <0.001
<Elementary school 168 (30.4) 513 (40.1)
Middle school 60 (24.1) 72 (32.0)
High school 76 (229 53 (25.7)
>(ollege 26 (14.0) 21 (24.4)
Average monthly household income <0.0001 <0.001
Lowest 182 (33.8) 406 (41.1)
Second lowest 86 (19.4) 150 (34.8)
Second highest 4 (16.0) 70 (29.9)
Highest 21 (16.9) 33 (243)
Economic activity 0.211 0.035
Working 118 (22.4) 146 (31.9)
Not working 212 (25.9) 513 (38.1)
Region <0.001 0.032
Metropolitan 121 (19.8) 251 (32.8)
Urban 117 (25.8) 225 (37.6)
Rural 92 (338) 183 (42.3)
National health insurance type <0.001 0.001
Self-employed 104 (21.9) 198 (36.1)
Employee 194 (24.0) 368 (34.3)
Medical aid 32 (47.8) 93 (55.1)
Drinking <0.001 0.018
No 144(32.1) 432 (388)
Yes 186 (20.8) 227 (32.7)
Smoking 0.002 0.072
No 253 (22.4) 639 (36.1)
Yes 77 (33.7) 20 (53.5)

(Continued on next page)
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Table 2. Continued

Variable Men (n=1,329) pvalue Women (n=1,741) pvalue
Walking (/wk) <0.0001 <0.0001
No 117 (36.1) 276 (50.2)
1-5 days 117 (22.6) 241 (34.1)
6-7 days % (19.7) 142 (26.5)
Chronic disease <0.0001 <0.0001
No 74 (19.1) 114 (25.6)
With 1 chronic disease 99 (21.4) 211 (37.6)
With 2 chronic disease 82 (25.6) 194 (37.6)
With 3 more chronic disease 75 (40.6) 140 (48.9)
Sleeping duration (weekdays) 0.207 0.082
<6 hr 43 (23.3) 124 (44.2)
6-7 hr 58 (21.5) 122 (335)
7-8 hr 86 (22.1) 165 (35.0)
>8 hr 143 (27.8) 248 (35.5)
Stress <0.0001 <0.0001
Rarely 72 (16.6) 133 (23.6)
QOccasionally 181 (23.9) 266 (32.8)
Often 77 (45.3) 260 (57.9)
Body mass index <0.001 0.004
Underweight 22 (55.9) 19 (54.8)
Normal weight 127 (26.0) 181 (31.2)
Overweight 81 (22.8) 164 (35.7)
Obese 100 (20.9) 295 (40.3)
Daily toothbrushing frequency <0.001 0.044
<1 124 (32.6) 134 (43.4)
2 118 (23.5) 301 (34.3)
>3 88 (19.2) 224 (36.5)
Using of oral hygiene instruments 0.012 0.01
No 241 (26.9) 443 (39.0)
Yes 89 (19.6) 216 (32.1)
Self-rated oral health status <0.0001 <0.0001
Good 10 (6.4) 42 (26.7)
Fair 109 (22.5) 211 (296)
Poor 211 (29.1) 406 (43.5)
Oral exam within 1 year <0.001 0.006
No 259 (27.3) 539 (38.5)
Yes 71 (17.5) 120 (29.7)
Chewing difficulty <0.0001 <0.0001
No discomfort 93 (18.3) 192 (27.6)
Not bad 54 (20.5) 95 (29.7)
Discomfort 183 (33.0) 372 (48.0)
Speaking difficulty <0.0001 <0.0001
No discomfort 169 (20.0) 349 (29.7)
Not bad 61 (27.9) 122 (42.6)
Discomfort 100 (38.2) 188 (54.7)
Experience of decayed teeth 0333 0433
No 29 (289 41 (330)
Yes 301 (24.2) 618 (36.7)
No. of functional testh 0.005 0.008
<20 191 (28.7) 342 (40.2)
>20 139 (20.4) 317 (332)
No. of missing teeth 017 0.019
0 22 (20.7) 56 (28.6)
1-6 109 (21.4) 227 (338)
7-12 58 (24.5) 123 (39.0)
13-28 141 (28.6) 253 (40.6)

Values are presented as number (%). Our dependent variable, self-rated health status, was divided into two groups: not good (bad and very bad) and good (very good, good, and fair).
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Table 3. Factors associated with ‘not good' self-rated health status in men
Variable Model 1 Model 2 Model 3
Oral health status and behavior factors
Daily toothbrushing frequency (ref: >3)
2 1.12 (0.77-1.65) 1.10 (0.75-1.62) 117 (0.77-1.78)
<1 156 (1.03-2.37) 1.40 (0.92-2.12) 1.34 (0.87-2.07)

Using of oral hygiene instruments (ref: yes)
No

Self-rated oral health status (ref: good)
Fair
Poor

Oral exam within 1 year (ref: yes)
No

Chewing difficulty (ref: no discomfort)
Not bad
Discomfort

Speaking difficulty (ref: no discomfort)
Not bad
Discomfort

Experience of decayed teeth (ref: no)
Yes

No. of functional teeth (ref: >20)
<0

No. of missing teeth (ref: 0)
1-6
7-12
13-28

Socio-demographic factors

Age (ref: 6569 yr)
70-74 yr
75779 yr
>80 yr

Marital status (ref: with spouse)
No spouse

Education (ref. >college)
High school
Middle school
<Flementary school

Average monthly household income (ref: highest)
Second highest
Second lowest
Lowest

Economic activity (ref: working)
Not working

Region (ref: metropolitan)
Urban
Rural

National health insurance type (ref: self-employed)
Employee
Medical aid

Health status and behavior factors

1.21 (0.85-1.72)

400" (1.87-8.58)
505" (2.46-10.36)

142 (1.00-2.03)

0.98 (0.60-1.60)
1.38 (0.93-2.06)

141 (089-2.23)
171 (1.12-2.60)

0.82 (0.48-1.40)
1.72 (0.91-3.25)
0.77 (0.33-1.53)

052 (0.22-1.22)
042 (0.16-1.12)

1.10 (0.75-1.60)

432" (1.93-9.70)
560" (2.63-11.9)

1.22 (0.84-1.78)

0.94 (0.59-1.52)
1.30 (0.87-1.93)

139 (0.88-2.18)
160" (1.03-2.50)

0.81 (0.47-1.40)
1.73 (0.88-3.37)
0.73 (0.36-1.48)

0.48 (0.20-1.11)
037" (0.14-1.00)

0.89 (0.55-1.42)
0.83 (0.53-1.32)
0.98 (0.57-1.70)

0.70 (0.44-1.13)
1.52 (0.80-2.89)
1.41 (0.71-2.80)
1.60 (0.82-3.13)
0.75 (0.38-1.44)
0.77 (0.40-1.46)
1.28 (0.68-2.41)

1.21 (0.85-1.73)

1.39 (0.98-1.98)
168" (1.10-2.58)

191 (0.85-1.67)
239" (1.27-4.50)

1.16 (0.77-1.75)

403" (1.68-9.70)
5317 (2.34-12.03)

1.27 (0.85-1.89)

0.87 (0.53-1.42)
117 (0.77-1.79)

1.54 (0.97-2.44)
1.39 (0.88-2.21)

0.73 (0.33-1.35)
1.83 (0.83-4.07)
0.72 (0.36-1.46)

0.45 (0.18-1.14)
0.35 (0.12-1.09)

0.83 (0.52-1.32)
0.64 (0.40-1.02)
0.79 (0.44-1.43)

0.72 (0.43-1.20)
1.37 (0.71-2.65)
1.41 (0.70-2.84)
1.57 (0.80-3.10)
0.71 (0.37-1.37)
0.66 (0.34-1.28)
1.13 (0.60-2.13)

1.18 (0.81-1.70)

1.35 (0.91-2.00)
1.57 (0.97-2.55)

1.20 (0.84-1.72)
214" (1.04-4.39)
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Table 3. Continued

Variable Model 1 Model 2 Model 3

Drinking (ref: no)

Yes 055 (0.33-0.79)
Smoking (ref: no)

Yes 1.27 (0.85-1.89)
Walking (/wk) (ref. 6-7 days)

1-5 days 1.18 (0.79-1.76)

No 168" (1.11-2.55)
Chronic disease (ref: no)

With 1 chronic disease 1.25 (0.78-2.01)

With 2 chronic disease 1.60 (0.94-2.74)

With 3 more chronic disease 349 (2.06-5.91)
Sleeping duration (weekdays) (ref: >8 hr)

7-8 hr 1.04 (0.68-1.58)

6-7 hr 084 (053-1.32)

<6 hr 0.84 (0.51-1.39)
Stress (ref: rarely)

Occasionally 1717 (1.17-2.50)

Often 450" (257-7.90)
Body mass index (ref: normal weight)

Underweight 286" (1.37-5.98)

Overweight 0.98 (0.63-1.51)

Obese 064" (0.42-0.96)

Akaike information criterion 3,867,806.9 3,736,921 339271174
C-statistic 0.665 0.706 0.755

Values are presented as odds ratio (95% confidence interval). Our dependent variable, self-rated health status, was divided into two groups: not good (bad and very bad) and good

(very good, good, and fair). The weighted number of observations was 3,703,354.
Ref, reference group.
“p<0.05. “p<0.01. p<0.001.
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Table 4. Factors associated with ‘not good' self-rated health status in women
Variable Model 1 Model 2 Model 3
Oral health status and behavior factors
Daily toothbrushing frequency (ref: >3)
2 0.84 (0.64-1.09) 0.81 (0.62-1.06) 0.76 (0.57-1.01)
<1 1.06 (0.75-1.48) 1.02 (0.72-1.44) 0.90 (0.63-1.29)

Using of oral hygiene instruments (ref: yes)
No

Self-rated oral health status (ref: good)
Fair
Poor

Oral exam within 1 year (ref: yes)
No

Chewing difficulty (ref: no discomfort)
Not bad
Discomfort

Speaking difficulty (ref: no discomfort)
Not bad
Discomfort

Experience of decayed teeth (ref: no)
Yes

No. of functional testh (ref: >20)
<0

No. of missing teeth (ref: 0)
1-6
7-12
13-28

Socio-demographic factors

Age (ref: 6569 yr)
70-74 yr
75779 yr
>80

Marital status (ref: with spouse)
No spouse

Education (ref: >college)
High school
Middle school
<Flementary school

Average monthly household income (ref: highest)
Second highest
Second lowest
Lowest

Economic activity (ref: working)
Not working

Region (ref: metropolitan)
Urban
Rural

National health insurance type (ref: self-employed)
Employee
Medical aid

1.20 (0.93-1.54)

1.07 (0.66-1.72)
1.55 (0.96-2.53)

1.28 (0.95-1.72)

0.84 (058-121)
155" (1.18-2.04)

168" (1.21-2.33)
206" (1.53-2.77)

1.28 (0.80-2.05)
0.97 (0.5%-1.57)
1.09 (0.71-1.67)

1.02 (0.59-1.78)
0.99 (0.52-1.92)

1.09 (0.83-1.42)

1.04 (0.64-1.69)
1.50 (0.91-2.48)

1.21 (0.89-1.66)

083 (057-1.22)
1517 (1.14-2.01)

167" (1.20-2.33)
1947 (1.43-2.64)

1.26 (0.78-2.02)
1.01 (0.61-1.68)
1.06 (0.68-1.65)

095 (0.53-1.71)
091 (0.45-1.82)

0.88 (0.65-1.19)
0.84 (0.60-1.19)
0.74 (0.47-1.16)

094 (0.73-1.22)
1.02 (0.51-2.03)
1.27 (0.64-2.52)
1.44 (0.76-2.72)
1.24 (0.73-2.10)
1.30 (0.79-2.14)
1.53 (0.97-2.42)

1.32° (1.00-1.76)

1.24 (0.91-1.70)
1.24 (0.89-1.71)

0.96 (0.72-1.30)
176" (1.06-2.90)

1.04 (0.79-1.37)

1.19 (0.70-2.02)
1.64 (0.94-2.88)

1.22 (0.86-1.72)

0.69 (0.47-1.03)
1.28 (0.94-1.75)

160" (1.14-2.24)
1797 (1.30-2.47)

1.26 (0.76-2.10)
1.06 (0.62-1.81)

112 (0.70-1.78)
1.04 (0.58-1.86)
0.89 (0.43-1.82)

0.87 (0.63-1.19)
0.81 (0.56-1.17)
0.74 (0.46-1.21)

1.06 (0.80-1.41)
1.00 (0.51-1.98)
1.18 (0.60-2.32)
1.18 (0.64-2.20)
1.21 (0.71-2.09)
1.25 (0.75-2.10)
1.45 (0.90-2.33)

136 (1.01-1.84)

1.27 (0.92-1.74)
1.34 (0.95-1.90)

1.12 (0.84-1.49)
1.55 (0.92-2.59)
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Table 4. Continued

* Oral Health Status and Behavior Factors Associated with Self-Rated Health Status among the Elderly in South Korea

Variable Model 1 Model 2 Model 3
Health status and behavior factors
Drinking (ref: no)
Yes 0.86 (0.67-1.11)
Smoking (ref: no)
Yes 2.34 (093-5.92)
Walking (/wk) (ref: 6-7 days)
1-5 days 1.39 (0.99-1.93)
No 2307 (1.58-335)
Chronic disease (ref: no)
With one chronic disease 183" (1.24-2.70)
With two chronic disease 175" (1.22-259)
With three more chronic disease 286" (1.84-4.45)
Sleeping duration (weekdays) (ref: >8 hr)
7-8 hr 1.09 (0.80-1.49)
6-7 hr 1.03 (0.74-1.45)
<6 hr 1.44 (0.93-2.10)
Stress (ref: rarely)
Occasionally 1917 (1.39-261)
Often 441 (309-6.31)
Body mass index (ref: normal weight)
Underweight 81" (1.29-6.14)
Overweight 1.24 (0.89-1.72)
Obese 1.34 (0.96-1.85)
Akaike information criterion 6,123,844.8 6,027,884.2 5,486,154.4
C-statistic 0.655 0.684 0.751

Values are presented as odds ratio (95% confidence interval). Our dependent variable, self-rated health status, was divided into two groups: not good (bad and very bad) and good (very

good, good, and fair). The weighted number of observations was 4,944,151,
Ref, reference group.
“p<0.05. “p<0.01. “p<0.001.
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