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Objectives: The purpose of this study is to identify the association between oral examinations and
out-of-pocket (OOP) expenditures on dental care by age groups.

Methods: The Korea Health Panel 2011-2018 data were used to aggregate eight-year outpatient
data for 12,684 individuals who were household members that responded to the 2011 survey. The
final study subjects included 5,305 individuals who have been retained in the panel with at least
one OOP expenditure on dental care over eight years. The dependent and independent variables
were the individual’s average OOP dental care expenditures and oral examination, respectively. For
age-stratification analysis, they were categorized into seven age groups: 18-24, 25-34, 35-44, 45—
54, 55-64, 65-74, and 75+years. The difference in OOP expenditures on dental care by subject
characteristics was analyzed using t—tests and ANOVA. Log-linear regression models were used to
analyze the effect of oral examinations on OOP expenditures on dental care.

Results: Individuals who underwent an oral examination had an approximately 1.4% higher OOP
expenditure on dental care than their counterparts (8=0.014, P=0.0072). Age-stratified analyses
showed that among people in the 55-64 group those who underwent an oral examination had
an approximately 2.3% higher OOP expenditure on dental care than non-examiners (3=0.023,
P=0.0218).

Conclusions: There was no evidence that oral examination could lead to increased OOP expenditure
on dental care, except among those aged 55-64.

Key Words: Age-stratification, Dental cost, Korea Health Panel Data, Oral examination, Out-of-
pocket expenditure
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N=12,684

N=4,351 excluded
i: adults under 19 who did not respond to the
‘oral examination’ questionnaire

adults 19 years of age or older who responded

to the ‘oral examination’ questionnaire

N=6,081 excluded subjects
l: who did not maintained on the panel
from 2011 to 2018

N=6,603 subjects
who maintained on the panel

from 2011 to 2018

N=1,298 excluded subjects
i: who did not pay out-of-pocket expenditures
on dental care between 2011 to 2018

N=5,305 subjects
who paid pay out-of-pocket expenditures
on dental care from 2011 to 2018

Fig. 1. Study population.
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Table 1. Differences in an oral examination according to general characteristics by age groups (1) (Unit: %)
All 18-24 25-34 35-44
(N=5,305) (N=170) (N=437) (N=1,014)
Variables Al OE P Al OE P Al OE P Al OE P
Yes No Yes No Yes No Yes No
100 535 465 100 541 459 100 59.7 403 100 615 385
Age group ek
Sex
Male 39.1 56 44 329 482 51.8 31.4 555 445 37.1 644 356
Female 60.9 51.8 482 67.1 57 43 686 617 383 629 599 401
Education’
Primary school 254 404 59.6 05 0 100 0.6 50 50 *
Middle or high school 46.4 55.1 449 23.5 625 375 27.6 579 42.1 49.4 577 423
College < 282 625 375 76.5 51.5 485 719 608 39.2 50 65.5 345
House Income’
1st quintile 157 429 571 = 35 50 50 32 214 786 * 3.6 556 444 ™
2nd quintile 20,1 49 51 164 53.6 464 176 623 377 146 568 43.2
3rd quintile 214 541 459 21.8 54 46 26.1 614 386 248 54 46
4th quintile 216 574 426 27.1 587 413 252 573 427 309 63.6 364
5th quintile 212 609 39.1 31.2 509 49.1 279 63.1 369 26.1  69.8 302
Economic activity
Yes 59.5 542 45.8 17.6 50 50 643 60.8 392 699 628 372
No 405 52.4 476 82.4 55 45 35.7 577 423 30.1 587 413
Type of health coverage
NHIS 959 538 462 * 971 533 467 986 603 397 * 984 617 383
Medical aid 41 463 537 29 80 20 1.4 167 833 1.6 50 50
Chronic disease
With 74 53.3  46.7 335 0632 368 357 622 378 53.3 64.1 359
Without 26 53.8 46.2 66.5 49.6 504 643 584 416 467 58.6 414
Self-reported health
Good 424 554 446 * 588 55 45 50.8 59.5 405 492 61.1 389
Moderate 415 525 475 347 542 458 414 586 41.4 43.1 61.8 382
Poor 16.1 50.7 493 6.5 454 546 7.8 676 324 7.7 628 37.2
Chewing discomfort
With 319 522 478 20 706 294 * 204 708 292 * 184 70 30 o
Without 68.1 54 46 80 50 50 79.6 569 43.1 81.6 59.6 404
Frequency of tooth brushing
> 3/day 478 060.1 399 = 547 57 43 63.6 644 356 ** 631 0659 341
< 3/day 522 474 526 453 50.6 494 36.4 51.6 484 369 54 46
Unmet dental care needs
Yes 18.1 485 515 = 82 714 286 181 658 34.2 158 58.1 41.9
No 81.9 546 454 91.8 52.6 474 819 584 41.6 842 622 378

Chi-square test was performed.
OE, Oral examination; NHIS, National health insurance service; P, P-value.

"Education level was categorized into two groups (middle or high school grade, college grad and above) for 18-24; TAverage annual household in-
come is divided by the square of the number of household members, and stratified into 1st quintile (min; 20%), 2nd quintile (40%), 3rd quintile (60%),
4th quintile (80%), 5th quintile (maximum; 100%).
*P-value<.05; **P-value<.01; **P-value<.001.
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Table 2. Differences in an oral examination according to general characteristics by age groups (2) (Unit: %)
45-54 55-64 65-74 75 <
(N=1,090) (N=1,208) (N=1,072) (N=314)
Variables Al OE P Al OE P Al OE P Al OE P
Yes  No Yes  No Yes No Yes No
100 547 453 100 529 471 100 46 54 100 417 583
Sex
Male 402 587 413 * 404 574 426 * 42 493 507 40.4 441 559
Female 598 52 48 59.6 49.9 501 58 436 56.4 59.6 40.1 599
Education
Primary school 112 426 574 * 344 435 565 ** 551 396 604 ** 662 351 649
Middle or high school 61.8 53.6 464 54 569 431 36.3 50.1 499 27.4 547 453
College < 27 622 378 116 621 379 8.6 69.6 304 6.4 55 45
House Income’
1st quintile 7.4 519 481 13.3 509 49.1 34.6 374 626 ¥ 516 42 58
2nd quintile 148 453 547 212 50 50 29.4 467 533 248 333 667
3rd quintile 223 55.6 444 20.8 50.2 49.8 183 53.6 464 137 512 488
4th quintile 25.1 588 41.2 21.6 53.6 464 11.7 496 504 58 333 066.7
5th quintile 304 559 44.1 23.1 584 416 6 625 375 41 69.2 308
Economic activity
Yes 76.2 549 451 62.7 531 469 438 419 581 * 255 325 675
No 23.8 541 459 373 526 474 56.2 49.2 50.8 745 449 55.1
Type of health coverage
NHIS 96 549 45.1 96.6 53.2 46.8 94.1 46 54 863 413 587
Medical aid 4 50 50 3.4 439 561 59 46 54 13.7 442 558
Chronic disease
With 70.1 573 427 ™ 893 53.4 466 95.1 462 538 99 418 582
Without 29.9 485 515 10.7 488 51.2 49 423 57.7 1 33.3  06.7
Self-reported health
Good 419 56.5 435 38 532 468 374 534 466 ™ 347 349 651 ™
Moderate 442 533 467 421 521 479 39.6 43.6 56.4 363 37.7 623
Poor 13.9 536 464 199 542 458 23 38.1 619 29 549 451
Chewing discomfort
With 248 585 415 348 543 457 4677 419 581 * 612 365 635 F
Without 752 534 46.6 652 522 478 533 49.6 504 388 50 50
Frequency of tooth brushing
> 3/day 527 59.9 40.1 ** 389 60.6 394 ** 354 522 478 ** 325 412 588
< 3/day 473 488 512 61.1 48 52 64.6 42.6 574 675 42 58
Unmet dental care needs
Yes 19.5 50 50 187 478 522 187 365 635 * 217 338 066.2
No 80.5 55.8 44.2 813 541 459 813 482 518 783 439 56.1

Chi-square test was performed.

OE, Oral examination; NHIS, National health insurance service; P, P-value.

T Average annual household income is divided by the square of the number of household members, and stratified into Ist quintile (min; 20%), 2nd
quintile (40%), 3rd quintile (60%), 4th quintile (80%), 5th quintile (maximum; 100%).

*P-value<.05; **P-value<.01; **P-value<.001.
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(Unit: thousand won)

All
Variables (N=5,30)
Dental cost
1,532

Age group
Oral examination

Yes 1,544

No 1,520
Sex

Male 1,616

Female 1,480
Education”

Primary school 1,705

Middle or high school 1,601

College < 1,266
House Income’

Ist quintile 1,241

2nd quintile 1,511

3rd quintile 1,627

4th quintile 1,599

5th quintile 1,608
Economic activity

Yes 1,566

No 1,485
Type of health coverage

NHIS 1,564

Medical aid 811
Chronic disease

With 1,631

Without 1,253
Self-reported health

Good 1,503

Moderate 1,543

Poor 1,587
Chewing discomfort

With 1,914

Without 1,354
Frequency of tooth brushing

> 3/day 1,409

< 3/day 1,647
Unmet dental care needs

Yes 1,818

No 1,470

ek

ok

otk

18-24 25-34 35-44
(N=170) (N=437) (N=1,014) b
Dental cost Dental cost Dental cost
1,347 1,022 1,049
1,348 977 1,006
1,345 1,088 1,117
1,320 944 1,081
1,360 1,058 1,030
2,163 795
1,551 991 1,111
1,284 1,026 990
3,001 1,125 745
2,015 730 1,038
1,158 1,117 997
947 1,034 999
1,287 1,094 1,204
1,282 1,036 1,063
1,361 997 1,017
1,348 1,035 1,052
1,308 114 858
1,489 1,051 1,203 o
1,275 1,006 873
1,363 1,157 972
1,305 834 1,171
1,430 1,137 855
2,367 o 1,332 1,455 o
1,092 942 957
1,659 * 1,036 1,025
970 997 1,089
2,568 * 1,263 1,213
1,237 969 1,018

T-test and ANOVA were performed.
Dental cost means out of pocket expenditures.
NHIS, National health insurance service; P, P-value.

"Education level was categorized into two groups (middle or high school grad, college grad and above) for 18-24; TAverage annual household in-
come is divided by the square of the number of household members, and stratified into 1st quintile (min; 20%), 2nd quintile (40%), 3rd quintile (60%),

4th quintile (80%), 5th quintile (maximum; 100%).
*P-value<.05; **P-value<.01; **P-value<.001.
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Table 4. Differences in an out of pocket expenditure on dental care according to general characteristics by age groups (2)  (Unit: thousand won)

45-54 55-64 65-74 75 <
Variables (N=1,090) P (N=1,208) P (N=1,072) P (N=314)
Dental cost Dental cost Dental cost Dental cost
1,659 1,899 1,739 1,361

Oral examination

Yes 1,666 1,994 1,854 1,461

No 1,651 1,791 1,641 1,290
Sex

Male 1,852 1,969 1803 1,226

Female 1,530 1,850 1692 1,453
Education

Primary school 2,334 sk 1,893 1,584 * 1,328

Middle or high school 1,656 1,885 1,900 1,402

College < 1,387 1,976 2,055 1,531
House Income’

1st quintile 1,074 * 1,287 * 1,332 ok 1,125 *

2nd quintile 1,227 1,830 1,669 1,899

3rd quintile 1,648 2,194 2,147 1,270

4th quintile 1,957 2,000 2,290 1,083

5th quintile 1,774 1,954 2,121 1,770
Economic activity

Yes 1,729 1,953 1,796 1,285

No 1,436 1,806 1,694 1,387
Type of health coverage

NHIS 1,680 1,943 o 1,805 ok 1,444 *

Medical aid 1,161 627 681 839
Chronic disease

With 1,663 1,904 1,727 1,355

Without 1,650 1,852 1,963 2,034
Self-reported health

Good 1,670 1,857 1,853 1,295 *

Moderate 1,521 1,975 1,738 1,649

Poor 2,069 1,816 1,556 1,080
Chewing discomfort

With 2,295 ok 2,267 o 1,875 1,346

Without 1,450 1,702 1,620 1,385
Frequency of tooth brushing

> 3/day 1,534 1,677 * 1,783 1,275

< 3/day 1,798 2,039 1,715 1,403
Unmet dental care needs

Yes 2,307 ok 2,207 1,591 1,306

No 1,503 1,827 1,773 1,563

T-test and ANOVA were performed.

Dental cost means out of pocket expenditures.

NHIS, National health insurance service; P, P-value.

T Average annual household income is divided by the square of the number of household members, and stratified into Ist quintile (min; 20%), 2nd
quintile (40%), 3rd quintile (60%), 4th quintile (80%), 5th quintile (maximum; 100%).

*P-value<.05; **P-value<.01; **P-value<.001.
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Table 5. Effect of an oral examination on out of pocket expenditure on dental care

All 18-24
Variables (reference) N=5305 N=170
B B
Oral examination (no)
Yes 0.014*  —0.016
Age group (18-24 years)
25-34 —0.013
35-44 —0.012
45-54 0.02
55-64 0.032*
65-74 0.036*
75 < 0.01
Sex (male)
Female 0.01 0.037
Education (college <)*
Primary school 0.002
Middle or high school 0.007 0.003
House income (1st quintile)
2nd quintile 0.027*  —0.106
3rd quintile 0.042% —0.182*
4th quintile 0.05%*  —0.173*
5th quintile 0.052** —0.203*
Economic activity (yes)
No 0.006 0.059
Type of health coverage (medical aid)
NHIS 0.16** 0.03
Chronic disease (without)
With 0.016* 0.046
Self-reported health (good)
Moderate —0.002 0.01
Poor —0.006 —0.043
Chewing discomfort (without)
With 0.021%* 0.059
Frequency of tooth brushing (= 3/day)
< 3/day 0.008 —0.046
Unmet dental care need (no)
Yes 0.008 0.115*

25-34 35-44 45-54 55-64 065-74 75<
N=437 N=1014 N=1090 N=1208 N=1072 N=314
B p p B B p
0.013 —0.004 0.02 0.023* 0.005 0.021
0.005 0.001 0.027* 0.011 —0.002 0.035
0.107 0.03 0.043*  —0.018  —0.023 —0.009
—0.003 0.023* 0.006 0.002 —0.029 0.01
—0.039 0.026 —0.017 0.048* 0.03 0.031
—0.012 0.034 0.047 0.049* 0.052* 0.036
0.001 0.047 0.064* 0.053* 0.056  —0.041
—0.014 0.071 0.067* 0.05* 0.031 0.036
0.034 0.015 —0.007 —0.002 0.003 0.02
0.506"*  0.048 0.069* 0.196**  0.221%* 0.143*
0.011 0.028*  —0.007 0.021 0.023 —0.076
—0.017 0.007 0.004 —0.006  —0.007 0.026
—0.001 —0.012 0.01 —0.012  —0.005 0.0003
0.018 0.019 0.026* 0.034* 0.016 —0.023
—0.021 0.01 0.022* 0.032*  —0.014 —0.016
0.015 0.019 0.011 —0.009  —0.007 0.047

Log-linear regression analyses were performed.
NHIS, National health insurance service; B, Beta.

"Education level was categorized into two groups (middle or high school grad, college grad and above) for 18-24; TAverage annual household in-
come is divided by the square of the number of household members, and stratified into 1st quintile (min; 20%), 2nd quintile (40%), 3rd quintile (60%),

4th quintile (80%), 5th quintile (maximum; 100%).
*P-value<.05; *P-value<.01; **P-value<.001.
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