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An Analysis on the Effect of the Increase in the Fee of Magnetic Resonance
Imaging Deciphering of the External Hospital: Focusing on the Brain Magnetic
Resonance Imaging

Logyoung Kim', Jin Sakong’, Minho Jo', Seah Wee', Jinyong Lee', Yongkyu Kim’

'Review and Assessment Research Department, Health Insurance Review & Assessment Service, Wonju; “Department of Economics, Hanyang University,
Ansan, Korea

Background: In 2018, the government increased the fee for the magnetic resonance imaging (MRI) image deciphering services of the
external hospital to discourage the redundant MRI scan and to induce appropriate use of the MRI services. It is important to evaluate
the effect of the policy to provide the basis for establishing other MRI-related policies.

Methods: The healthcare data of the patients who had brain MRI scans were organized by episode and analyzed using the panel study
in order to find out the effect of the MRI-related policy on the substitution effect and the medical expenses.

Results: As a result of the increase in the fee of deciphering the MRI image, there has been an uplift in deciphering the MRI scan of
the external hospital. It implies that more hospitals chose to use the MRI scan taken by other clinics or hospitals, rather than the MRI
scan taken at their own facilities.

Conclusion: The research results imply that a policy that facilitates the exchange of the medical image data between the hospitals
is needed in order to establish an efficient management system of the healthcare resources. Such improvement is expected to reduce
the social cost and contribute to the stability in the finance of national health insurance.

Keywords: Magnetic resonance imaging; Brain MRI scan; MRI deciphering fee of the external hospital; Policy effect; Coverage
expansion; Healthcare resource; Fee schedule revision; Health insurance finance; Medical technology
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Figure 1. Roadmap to expand magnetic resonance imaging (MRI) coverage of the national health insurance.

e MRI deciphering fee increase (20% of scanning fee — 44% of scanning fee) )
e Expansion of MRI deciphering right (radiologist — rediologist, specialist)
e Addition or subtraction of scanning fees depending on equipment resolution (10%-20%)
2O T e Allowing additional MRI scans in patients with severe stroke
i
N\
e Implementation of integration policy of deciphering fee (Even if a medical institution decipher
multiple images with the same disease, insurance reimbursement is paid only once.)
J

Figure 2. Step to improve policy on the external hospital's magnetic resonance imaging (MRI) deciphering.
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Figure 3. Number of patients who repeat to scan magnetic resonance imaging (MRI) or use MRI deciphering of the external hospital per

1,000 patients within 30 days.
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Medical institution When symptoms appear

visited just before

Analysis target medical
institution (monthly)

Brain-related MRI patients 1

Number of MRI repeat scanning patients Substitution effect before
Number of external MRI deciphering patients

and after policy

|

Within 30 days

Figure 4. The way to construct data. MRI, magnetic resonance imaging.

SPAL Sl B 0SS B B4 98 37ARE 9
Z 55130 36711 59 MR A AARS: el & 713
63,9300, 35 A5 0] et o7

SR =2 2l

2% 1,0007) 7|0k 2|2 7|phe] P % W25 10770700]
o 2 A7) EARkRE o m7|HellA s 2ol A7t 9l -
AHZ7Fo] By 8}7{] = E4t3 9'E A= (unbalanced panel data)2}

WA ot or Zadt A9E AlstaL o
s °l$3 0% oo MRI A& F A8k §lo] A2 Al)
S MRIZY R} R AE HERE 1192 02 5 35}

+ A5 9 Ao s Adsigleh2] (Figure 4).

BE 47} OJJ%A JHAEIE Q13| ]

] d 23 2] )
MR A3 S92 28 25 21 RS e Ao
PPABhaL, ek 712 AT Sl U8 T o] e
A Eio o] uh2 e Wakg 25| Sl ka3t 2 o

2GS A

<Model 1> Model of the substitution effect due to increase in the
MRI deciphering fee
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- 7;: unobservable, time-invariant individual specific effect
- U,;,: random error term
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- t:2017. 1-2019. 12 (36 months)
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- %;: (no. of the patients to use MRI deciphering of the external
hospital)/(no. of the patients to have MRI scan at the present
hospital)

<Model 2> Saving effect of the medical expenses due to
substltutlon to MRI deciphering of the external hospital
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- 1)y, : unobservable, time-invariant individual specific effect
- U,;,: random error term

- i : individual hospital

-t :2017.1-2019. 12 (36 months)

- ¥, : Medical expense per patient who uses MRI deciphering of the
external hospital or has an MRI scan at the present hospital (log)
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Figure 5. Constructing the policy dummy variables.
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Table 1. Explanatory variables in the model

Explanatory variable

Explanation

Key variables
X
X.G;
X.Gs
w;

Policy variables
G,
G,
Gs
Characteristics of the patients at the hospital
Xo | Wo
Xs | Ws
Xa
Xs
Xs
W
X
Ws
Xe
Ws
Xo | W;
Characteristics of the treatment of the hospital
W
Xio | Wa
Scale of the hospital
X | Wi
XIZ/ W 7
X | Wi
Time dummy variable
W 13
WM

No. of the brain MRI patients at the hospital / (log)

Interaction effect between X; and G,

Interaction effect between X7 and G

(No. of the patients to use MRI deciphering of the external hospital)/(no. of the patients to have MRI scan at the present
hospital)

The dependent variable of the model 1; the explanatory variable of the model 2 (log)

1: 2018 Oct-2019 Dec; 0: etc.
1: 2018 Oct-2019 Apr; 0: etc.
1: 2019 May-2019 Dec; 0: etc.

Share of the male patients at the hospital /

Share of the patients over 65 years old at the hospital /

No. of the patients who had MRI at the previous hospital with the equipment over 3 Tesla
No. of the patients who had MRI at the previous hospital with the equipment under 0.5 Tesla
No. of the inpatients at the hospital /

Share of the inpatients at the hospital /

No. of the emergency patients at the hospital /

Share of the emergency patients at the hospital /

No. of the surgical patients at the hospital /

Share of the surgical patients at the hospital /

No. of the visits or hospitalization days per patient at the hospital /

1: Hospitals with average severity of the patients over the top 25%; 0: etc.
Share of the deciphering specialist at the hospital /

No. of MRI equipment at the hospital / (log)
No. of doctors at the hospital / (log)
No. of beds at the hospital / (log)

1: year of 2018; 0: etc.
1: year of 2019; 0: etc.

MRI, magnetic resonance imaging.
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Table 2. General characteristics of the sample (n=10,770)

Variable Mean+SD Min Max

No. of the patients who repeat to scan MRI 41498 0 14
No. of the patients deciphering MRl scan 374148 0 207
Medical cost per patient (won) 2,675,919+3,239,273 44,710 47,050,870
Share of the male patients (%) 54.1:0.4 0 100
Age of the patients (yr) 59.5+18.5 1 121
No. of the inpatients 40+104 0 138
No. of the emergency patients 1.95.2 0 57
No. of the surgery patients 1.2+45 0 74
No. of the visits or hospitalization days per patient 6.648.3 1 123
No. of the patients who had MRI at the previous hospital with the equipment over 3 Tesla 414143 0 201
No. of the patients who had MRI at the previous hospital with the equipment under 0.5 Tesla 0.13:05 0 8
No. of revisit patients due to brain disease

Tertiary hospital 444707 1 254

General hospital 1.8+4.3 1 57

Small hospital 0.4+1.8 1 51

Clinic 0.5+2.6 1 64
No. of doctors

Tertiary hospital 503.5+306.6 146 1,637

General hospital 98.6+97.0 9 485

Small hospital 10.9+10.9 1 63

Clinic 36+115.2 1 30
No. of beds

Tertiary hospital 1,073.6+435.1 628 2,768

General hospital 414.5£204.5 100 1,040

Small hospital 15154805 30 597

Clinic 358+10.6 0 169

SD, standard deviation; MRI, magnetic resonance imaging.
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