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Disparities in High-cost Outpatient Imaging Test Utilization between Private
Health Insurance Subscribers and Non-subscribers: Changes Following the
National Health Insurance Benefit Expansion Policy

Yukyung Shin', Young Kyung Do™

'Department of Health Policy and Management, Seoul National University College of Medicine; ZInstitute of Health Policy and Management, Seoul National
University Medical Research Center, Seoul, Korea

Background: While there are many studies estimating the effects of private health insurance on various types of health care
utilization, few have examined how such effects change in conjunction with important policy reforms in national health insurance
(NHI). This study examined how the effect of private health insurance (supplemental and fixed cash benefit) on high-cost outpatient
imaging test utilization changed following the expansion of magnetic resonance imaging (MRI) coverage in 2018, which is a key
example of the NHI benefit expansion policy in recent years.

Methods: Data from the 2017 and 2019 Korea Health Panel Survey, which contained information about healthcare utilization before
and after the expansion of MRI coverage in 2018, were used. The incremental effect of private health insurance on high-cost
outpatient imaging test utilization for each period were quantified and compared, with special attention given to the type of private
health insurance.

Results: While people with supplemental private health insurance were more likely to use high-cost outpatient imaging tests than
those without, both before and after the expansion of MRI coverage, the incremental effect increased from 1.6% points in 2017 to
2.5% points in 2019.

Conclusion: Benefit expansion in NHI does not necessarily reduce disparities in the use of health care between private health
insurance subscribers and non-subscribers, The results of our study also suggest that the path through which private health
insurance affects healthcare utilization may not be limited to the price mechanism alone but can be more complex.
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2019
Variable 2017 (N=8,779) Total (N7.209) Without PHI Wit only fixed cash benefit With supplemental PHI
' (N=1,245) PHI (N=1,377) (N=4,587)

PHI status (%)

Without PHI 132 17.3

With only fixed cash benefit PHI 317 191

With supplemental PHI 55.1 63.6
Age (yr) 449 471 46.9 505 46.1
Gender (%)

Male 465 47 531 463 420

Female 535 55.3 46.9 537 580
Marriage status (%)

Without spouse 298 26.8 38.6 22.6 24.9

With spouse 702 732 614 714 752
Subjective health status (%)

Good 471 399 36.1 36.2 421

Fair 40 433 474 4938 482

Bad 8.9 11.8 16.6 14.1 97
Chronic disease status (%)

Without chronic disease 66.9 58.0 56.2 484 61.3

With chronic disease 331 420 438 516 38.7
Education level (%)

Elementary school graduate or less 6.2 15 1.7 12.1 49

Middle school graduate 17 96 108 125 85

High school graduate 349 350 329 341 35.8

College 511 479 4.7 N3 508
In (equivalised income+1) 8.0 78 75 78 79

Values are presented as % or mean. Column percentages are reported for dichotomous, ordinal, and categorical variables. Averages are reported for continuous variables.

PHI, private health insurance.
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Table 2. Proportion of people using high-cost outpatient imaging tests by private health insurance type

Proportion of people using Difference in proportion from

] i) G L2 high-cost outpatient imaging test ‘without PHI
2017 (A) Total (A) 8,779 8.9%
Without PHI (Ay) 1,161 7.2% Ref
With only fixed cash benefit PHI (Ay) 2,781 9.2% +2.0%p
With supplemental PHI (As) 4,837 9.0% +1.8%p
2019 (B) Total (By) 7,209 9.9%
Without PHI (B) 1,245 8.0% Ref
With only fixed cash benefit PHI (B,) 1,377 10.7% +2.6%p
With supplemental PHI (Bs) 4,587 10.2% +2.2%p
2019-2017 (B-A) Total (Bo-A) +1.1%p
Without PHI (Bs-As) +0.8%p Ref
With only fixed cash benefit PHI (B;-Ay) +1.5%p +0.7
With supplemental PHI (Bs-As) +1.2%p +0.4
PHI, private health insurance; Ref, reference.
Table 3. Coefficient estimates of the linear probability model for high-cost outpatient imaging test utilization
Variable Year
2017 2019
PHI status (ref: without PHI)
With only fixed cash benefit PHI 0.007 (-0.011 to 0.025) 0.011 (-0.011 to 0.033)
With supplemental PHI 0.016 (-0.001 to 0.033) 0.025" (0.007 to 0.042)
Age (yr) 0.001"" (0.001 to 0.002) 0.002"" (0.002 to 0.003)
Female (ref: male) 0.002 (-0.010 to 0.013) 0.029" (0.015 to 0.043)
With spouse (ref: without spouse) 0.008 (-0.007 to 0.023) 0.003 (-0.014 to 0.019)
Subjective health status (ref: good)
Fair 0020 (0.008 to 0.032) 0.021” (0.007 to 0.034)
Bad 0083 (0.055 to 0.112) 0.073™ (0.046 to 0.100)
With chronic disease (ref: without chronic disease) 0.081"" (0.065 to 0.097) 0.060"" (0.044 to 0.077)
Education level (ref: elementary school graduate or less)
Middle school graduate -0.012 (-0.051 to 0.027) 0.009 (-0.031 to 0.048)
High school graduate -0.019 (-0.052 to 0.015) 0.009 (-0.025 to 0.042)
College -0.012 (-0.047 to 0.022) 0.011 (-0.024 to 0.046)
In (equivalised income+1) 0.018" (0.007 to 0.030) 0.007 (-0.001 to 0.014)
Constant -0.161" (-0.257 to -0.064) -0.149"" (-0.226 to -0.073)

95% confidence intervals (based on robust standard errors) are shown in parentheses.

PHI, private health insurance; Ref, reference.
“p<0.01. "p<0.001.
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Figure 1. Proportion of people using high-cost outpatient imaging tests by age group (2017 and 2019). PHI, private health insurance.
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Appendix 1. Korea Health Panel Survey questions on high-cost outpatient imaging test utilization
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MRI, magnetic resonance imaging; CT, computed tomography; PET, positron emission tomography.

Appendix 2. Comparison of incremental effects of private health insurance estimated by logistic and linear probability models

Variable

2017

2019

Linear probability model

Logistic model

Linear probability model

Logistic model

PHI status (ref: without PHI)
With only fixed cash benefit PHI
With supplemental PHI

0.007 (-0.011 to 0.025)
0.016 (-0.001 to 0.033)

0.008 (-0.010 to 0.027)
0.018" (0.000 to 0.036)

0.011 (-0.011 to 0.033)
0.025" (0.007 to 0.042)

0.011 (-0.009 to 0.032)
0.026" (0.009 to 0.044)

For the linear probability model, coefficient estimates of each variable are shown (same as Table 3). For the logistic model, the average marginal effects of each variable are shown.
These were estimated by including the same control variables as the linear probability model. 95% confidence intervals (based on robust standard errors) are shown in parentheses.

PHI, private health insurance.
*p<0.05. **p<0.01.
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Appendix 3. General characteristics of the study sample (2017)

With only fixed cash benefit PHI

Variable Without PHI (N=1,161) (N=2.781) With supplemental PHI (N=4,837)

Age (yr) 439 470 440
Gender (%)

Male 54.7 508 421

Female 453 492 579
Marriage status (%)

Without spouse 4338 252 280

With spouse 512 74.8 72.1
Subjective health status (%)

Good 466 461 478

Fair 408 450 441

Bad 126 89 8.1
Chronic disease status (%)

Without chronic disease 67.0 62.0 69.7

With chronic disease 33.0 380 30.3
Education level (%)

Elementary school graduate or less 10.0 15 46

Middle school graduate 86 9.0 6.8

High school graduate 337 343 35.6

College 477 491 531
In (equivalised income+1) 7.7 8.0 8.0

Values are presented as mean or %. Column percentages are reported for dichotomous, ordinal, and categorical variables. Averages are reported for continuous variables.
PHI, private health insurance.
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