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Analytic Hierarchy Process-Based Prioritization in Expanding Health
Insurance Benefit Package: in Case of Four Major Serious Diseases

Hyoung-Sun Jeong', Jae-Young Cho? Hey-Jin Ko®

'Department of Health Administration, Yonsei University College of Health Sciences; 2Department of Health Administration, Yonsei University Graduate School,
Wonju; *Korea Medical Holdings Ltd., Seoul, Korea

Background: Demands are recently rising for the securement of procedural justification of policy decision-making. This study aims
to improve the procedure of making a decision to expand health insurance benefit package from the perspective of building a social
consensus.

Methods: Major priority principles were firstly derived through literature search. Weights for such principles were calculated
through an analytic hierarchy process, based upon the survey conducted for the health policy experts. Priority for 11 non-covered
services was assessed by applying the weights as above to the results of the questionnaire survey targeted at people including
members of related committees or societies.

Results: Weights for priority principles were in the order of ‘severity/urgency (0.428); ‘cost-effectiveness (0.318); ‘substitutability
(0.164), and ‘accountability (0.090): What was obtained by applying these weights to the results of the questionnaire survey was
considerably in line with what health experts classified those items into 3 groups depending on their own judgement of service ne-
cessity (consistent with 9 services out of 11).

Conclusion: Results of the study are suggestive as to how far a brief assessment by experts could be utilized in case there are con-
straints on time and expenses in implementing all the process to secure procedural justification. Various attempts and endeavors
need to be made to secure procedural justification that will not mar efficiency of decision-making in the days to come.
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Table 1. Priority setting in health policy in major developed countries [4,9,14-16]

US (Oregon) UK

Sweden Netherlands Norway

Introduction time 1989 Expanding 1993 NHS financial crisis

1992 Rapid increase in health 1990 Dunning Committee

1985 Public policy response

and background ~ Medicaid coverage expenditure compared to raising an issue of health against expected inflation
gross domestic product expenditure growth
growth
Organizationfor  Health Evidence NICE, regional health authority Parliamentary Priority Dutch Committee on Choices  Lonning Committee,
priority setting Review Commission Commission, National Center  in Health Care (Dunning Norwegian Centre for Health
for Priority Setting in Health ~ Committee), Health Care Technology Assessment
Care Insurance Board
Efforts for -Develope prioritized list of -Agenda regarding priority -Priority principle is set in Priority principles are as below -Services are classified into
prioritization conditions/treatments setting is suggested by consideration of human -Necessity: support for priority groups including core

regarding impact on healthy
life, impact on suffering,

experts, general public and
public officials of ministry.

dignity, need, solidarity, and
cost-efficiency.

function, services to support
social activities and ability,

services group, supplementary
services group, low priority

population effects, vulnerable  Subjects of the agendaare 1) Life-threatening acute severity of disease, services group and group of

of population affected, selected in consideration of disease, disease leadingto  population effected services uncovered by public

effectiveness, need for population affected, permanent disability or -Effectiveness financing

service prevalence, mortality, premature death, severe -Efficiency: cost-effectiveness, -Every core service is included
-General public and resources, political chronic disease, palliative cost-utility in the benefit package

stakeholders participate
in priority setting process

importance, regional
variance, timeliness/urgency

-In terms of technology
assessment, cost-

terminal care patient, and

patients in need of activities

efc. of daily living help

2) Prevention and rehabilitation
with good evidence

-Considered are health status,
expected benefits and cost-
efficiency

-Individual responsibility

effectiveness, clinical priority, 3) Less severe acute and

clinical need, cost-benefit,
and available resources

chronic disease
4) Borderline cases

5) Care for reasons not related
to disease or injury
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Level 1 Priority setting in expanding
(goal) health insurance benefit package
Level2 Cost-effect Severi Accountabi Substitutabil
{crteria) ost-effectiveness everity, urgency ccountability ubstitutability
1. Education and consultation for cancer patients 6. Magnetoencephalographic functional mapping
2. Da Vinci robotic surgery 7. Intensity modulation radiation therapy
Level 3 3. Sleep endoscopy 8. Ultrasound diagnosis
(altematives) 4. Augmentation mammoplasty 9. Breast reconstruction
5. Endobronchial ultrasound-guided transbronchial 10 Meal for caregivers
needle aspiration 11. Attention test
Figure 1. Decision hierarchy formulation.
Table 2. Pairwise comparison of criteria
Criterion A <A is more important than B Equal B is more important than A— Criterion B
Cost-effectiveness ®@ ® ® ® 6 ® 6 @@ © @ & ® 6 G O ® Severity/Urgency
® © ® & ® ® @ ® @ ® ® 6 6 O © Accountability
®© & © ® 6 ® ® @ 0o @ 6o O 6 6 O G O Substitutability
Severity/urgency ©) ® ® 6 ® 6 © O© @ 6 ® 6 6 O O) Accountability
®©® ® © ® &6 ® ® @ ©®© @ ® ® 6 6 O © Substitutability
Accountability ® @ ® 6 ® ® @@ O @ 6 ®O® 6 6 O ©® Substitutability
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Table 3. Example: question on the necessity to include in the health insurance benefit package

[tem Criteria Degree

Education and consultation for cancer patients: educate cancer patients ~ Cost-effectiveness Low DO O®O®O® High

to understand their disease and to prevent complications™
Severity/urgency Low DOO®OHG®GO®O® High
Accountability High D@®@®Oe®E&O® ©® d Low
Substitutability High DOPAO®OEO®O® Low

*Relevant disease, cancer; % of total uncovered healthcare expenditure, 0.54%; unit price (highest), 130,000 won; number of treatments at 5 major hospitals, 8,267.

Table 4. Pairwise comparison matrix of criteria for priority setting

Table 5. Relative weight of criteria for priority setting

Crteria Cosh —  SewRity o ntability. Substitutability
effectiveness  urgency

Cost-effectiveness 1 0.679 3198 2.362

Severity/urgency - 1 4.722 2410

Accountability - - 1 0.487

Substitutability - - - 1
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Criteria Weight Rank
Severity/urgency 0.428 1
Cost-effectiveness 0.318 2
Substitutability 0.164 3
Accountability 0.090 4
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Table 6. Results by analytic hierarchy process analysis
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Rank [tem No. Severity/urgency  Cost-effectiveness  Substitutability — Accountability — Total score™
1 Ultrasound diagnosis 91 6.41 7.04 6.33 599 6.53
2 Endobronchial ultrasound-guided transbronchial needle aspiration 91 6.55 6.54 6.31 5.78 6.40
3 Intensity modulation radiation therapy 91 6.38 6.18 6.44 5.95 6.25
4 Magnetoencephalographic functional mapping 91 5.71 546 6.34 5.69 5.69
5 Attention test 91 520 587 531 5.82 553
6 Education and consultation for cancer patients 91 482 6.37 5.46 5.60 550
7 Breast reconstruction 89 478 5.54 539 5.81 5.24
8 Sleep endoscopy 90 4.36 5.65 471 4.66 484
9 Da Vinci robotic surgery 90 414 390 491 328 4.02
10 Meal for caregivers 91 271 395 353 354 331
i Augmentation mammoplasty 91 1.92 292 3.16 432 275
*Adjusted using the relative weight of each criteria.
Table 7. Results by characteristics of respondents
Workers in healthcare field (major) Others or patient/

Rank [tem = :

Medicine, nursing  Healthcare management Etc. consumer group
1 Ultrasound diagnosis 7.90(1) 6.35(2) 6.31(3) 594(2)
2 Endobronchial ultrasound-guided transbronchial needle aspiration 6.96 (3) 6.27 (3) 6.39(2) 6.25(1)
3 Intensity modulation radiation therapy 7.35(2) 6.52(1) 5.67 (4) 551(4)
4 Magnetoencephalographic functional mapping 5.86(6) 5.64(4) 5.67(5) 573(3)
5 Attention test 5.59(7) 5.38(6) 6.59(1) 473(8)
6 Education and consultation for cancer patients 6.44(4) 551(5) 5.34(6) 485(7)
7 Breast reconstruction 6.22 (5) 478(7) 5.32(7) 5.12(6)
8 Sleep endoscopy 497(8) 477(8) 453(8) 5.15(5)
9 Da Vinci robotic surgery 359(9) 415(9) 436(9) 3.96(10)
10 Meal for caregivers 3.25(10) 252(11) 3.82(10) 4.00(9)
" Augmentation mammoplasty 3.00(11) 2.78(10) 268(11) 261(11)

Values are presented as total score (rank). Adjusted using the relative weight of each criteria.
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Table 8. Comparison with AHP results by survey and expert judgement

Results of AHP analysis Classification based on expert judgement Accordance rate

Rank [tem [tem Group  Each groups Gr;m;?/

1 Ultrasound diagnosis™ Ultrasound diagnosis™ 1 75%* 87.5%'

2 Endobronchial ultrasound-guided transbronchial needle Endobronchial ultrasound-guided transbronchial needle 1

aspiration® aspiration®

3 Intensity modulation radiation therapy™ Intensity modulation radiation therapy™ 1

4 Magnetoencephalographic functional mapping Education and consultation for cancer patients 1

5 Attention test Magnetoencephalographic functional mapping 2 50%*

6 Education and consultation for cancer patients Da Vinci robotic surgery 2

7 Breast reconstruction™ Breast reconstruction™ 2

8 Sleep endoscopy™ Sleep endoscopy* 2

9 Da Vinci robotic surgery Attention test 3 66.7%* 66.7%*
10 Meal for caregivers™ Meal for caregivers™ 3
11 Augmentation mammoplasty* Augmentation mammoplasty™ 3

AHP, analytic hierarchy process.

*ltems belong to the following cases: classified into group 1 among 1st-4th items in the AHP priority rank; classified into group 2 among 5th-8th items in the AHP priority rank; classi-
fied into group 3 among 9th-11th items in the AHP priority rank. 'Classified into group 1 or group 2 among 1st-8th items in the AHP priority rank.
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