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Effect of Coverage Expansion Policy for an Ultrasonography in the Upper
Abdomen on Its Utilization: A Difference-in-Difference Mixed-Effects Model
Analysis

Yena Son', Yongjae Lee?’, Chung-Mo Nam®, Gyu Ri Kim’, Woojin Chung®?

"Health Insurance Review & Assessment Service, Wonju; “Department of Health Policy and Management, Yonsei University Graduate School of Public Health;
3nstitute of Health Services Research, Yonsei University; “Department of Preventive Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Korea has gradually expanded the coverage of medical care services in its national health insurance system. On April
1, 2018, it implemented a policy that expanded the coverage for an ultrasonography in the upper abdomen. In this study, we aimed
to investigate the effect of the policy on the utilization of the ultrasonography in the upper abdomen in tertiary care hospitals.
Methods: Using the dataset of the Health Insurance Review and Assessment Service, we explored changes in the utilization of the
ultrasonography in the upper abdomen in tertiary care hospitals from July 1, 2017 to November 30, 2018 through the
difference-in-difference (DID) mixed-effects-model method. Facility factor, equipment factor and personnel factors, type of
hospital, the total amount of medical care expenses, and geographic region were considered as control variables.

Results: On average, the utilization of the ultrasonography in the upper abdomen increased by 228% after the coverage expansion
policy. However, the results of DID mixed-effects-model method analysis showed that the utilization increased by 73%. As for the
number of beds, the utilization was higher with a group of 844-930, 931-1,217, and 1,218 or greater compared with a group of 843
or fewer, while the utilization of the number of ultrasonic devices was lower with a group of 45-49 compared with a group of 44 or
fewer. The utilization decreased with the number of interns and the number of nurse assistants. Besides, relative to Seoul, the
utilization was lower in the other metro-cities and provinces.

Conclusion: The coverage expansion policy in the national health insurance system increased service utilization among people.
Future research needs to investigate the degree to which such coverage expansion policy reduces the unmet medical care needs
among the deprived in Korea.

Keywords: Health insurance coverage expansion; Upper abdomen; Uultrasonography; Difference-in-difference; Mixed model;
Republic of Korea
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Table 1. Definition of the difference-in-difference related variables
and their categories

Variable Definition of variables and their categories
T T=0: before introduction (2017. 8. 1-2018. 3. 31)
T=1: after introduction (2018. 4. 1-2018. 11. 30)
G G=0: other abdominal ultrasound group (control group)
G=1: upper abdominal ultrasound group (experimental group)
T*G After the introduction to the expanding of ultrasound in upper abdomen

(T)*upper abdominal ultrasound group (experimental group) (G)
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Table 2. General characteristics of the study participants

Characteristic Value

Total 42 (100.0)
Frequency of ultrasound in the upper abdomen

Total 10,649.46+11,320.18

Before the policy 3,242.14529

After the policy 7,407.4+7 855.31
No. of beds

<843 11 (26.2)

844-930 10 (23.8)

931-1,217 11 (26.2)

>1218 10 (238)
No. of ultrasonic devices

<44 12 (28.6)

45-49 9 (214)

50-66 11 (26.2)

>67 10 (23.8)
No. of general doctors

<1 23 (54.8)

>? 19 (45.2)
No. of interns

<23 11 (26.2)

24-34 10 (23.8)

35-43 10 (23.8)

>4 11 (26.2)
No. of nurse assistants

<5 12 (28.6)

6-38 9 (214)

3969 11 (26.2)

>70 10 (23.8)
No. of radiologists

<59 11 (26.2)

60-69 11 (26.2)

70-92 10 (23.8)

>33 10 (23.8)

(Continued on next page)
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Table 2. Continued

Characteristic Value

Ownership

Praivate 30 (71.4)

Public 12 (28.6)
Geographic region

Seoul 13 (31.0)

The other metro-cities” 15 (35.7)

Provinces 14 (33.3)

Values are presented as number (%) or meansstandard deviation.

“The other metro-cities include Busan, Daegu, Incheon, Gwangju, Daejeon, and Ulsan,
Provinces include Gyeonggi, Gangwon, Gyeongbuk, Gyeongnam, Jeonbuk, Jeonnam,
Gyeongbuk, Gyeongnam and Jeju.
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Table 3. Change in the number of ultrasonographies

FEFESIEA Folgd] uhe olgelge] Wal « 20Ut 9

Upper AU Other AU Upper AU-other AU
Pre Post Change Pre Post Change Change
Mean Mean Difference Ratio (%) Mean Mean Difference Ratio (%) Difference Ratio (%)
32421 74074 41653 2285 1,367 1.379.7 127 100.9 41526 1216

AU, abdomen ultrasound.

Table 4. The results from the difference-in-difference mixed model
analysis

Variable Model 1 Model 2 Model 3
Vi SE i SE i SE
TG 0587 009 058 007 055 004
T 009 006 006 006 006 006
G 085 004 0627 004 058 007
No. of beds (ref: <843)
844-930 - - 029 012 037 oM
931-1,217 - - 02 012 077 012
>1218 - - 046 017 1047 076
No. of ultrasonic devices
(ref: <44)
45-19 - - 005 012 0277 oM
50-66 - - 046 014 017 013
>67 - - 064 020 010 020
No. of general doctors
(ref: <1)
>? - - 01 010 014 009
No. of interns (ref: <23)
24-34 - - 009 011 0427 O0M
35-43 - - 013 012 0507 OMm
>4 - - 055 014 060 013
No. of nurse assistants
(ref: <5)
6-38 - - 065 01 <0457 010
39-69 - - 0427 o 032" 009
>70 - - 0517 011 015 010
No. of radiologists
(ref: <59)
60-80 - - 014 010 009 009
81-100 - - 028 015 000 014
=100 - - 099" 026 044 023
Ownership (ref: private)
Public - - - - 017 009
Geographic region
(ref: Seoul)
The other metro-cities - - - - 086 009
Provinces - - - - 040" 010
AlC 687.6 4274 3184

Values are presented as estimate (4 and SE. Model 1: not adjusted; model 2: adjusted
for number of beds, number of ultrasonic devices, and number of medical personnel; and
model 3: adjusted for number of beds, number of ultrasonic devices, number of medical
personnel, ownership, and geographic region.

SE, standard error; T, post-policy; G, upper abdominal ultrasound group (experimental
group); Ref, reference; AIC, Akaike’s information criteria (calculated under heterogeneous
autoregressive [1] covariance structure).

"p<0.05, "p<0.01, “p<0.001.
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