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Abstract

Introduction: All governments, regardless of available resources, should move to establish a balance between the conflict of re-
source scarcity of health system and health care services required. This study applied a multi criteria decision analysis (MCDA)
approach to contribute to priority-setting and the coverage decision-making on including uninsured orthopedics interventions in
the healthcare transformation plan’s subsidized in Iran during year 2015.
Methods: This study was conducted in four phases: a comprehensive review of studies related to the methods and criteria for pri-
oritizing health services, identifying prioritization criteria, scoring and finalizing them, weighting of the criteria identified, and
planning for a prioritized uninsured coverage for orthopedics intervention.
Results: After screening the retrieved titles via PRISMA, from 350 papers, 12 studies were included. The main criteria used for the
priority step in the health sector were as follows: safety, efficacy, need, existence of alternative procedures, life expectancy impact,
cost, cost-effectiveness, catastrophic health expenditure, impact on the budget, acceptance of social/economic and equity in access.
According to the viewpoint of the experts, the safety criteria had maximum weight (0.4) and equity in access had the least weight
(0.03). Finally, ten uninsured orthopedics services were prioritized with a score of 9.01 to 5.01.
Conclusions: This practical and real-life project significantly contributed to rational, apparent, and unbiased priority-setting prac-
tice by using the MCDA methodology. Prioritizing and weighting the criteria in this study indicated that the Iranian policymakers
should pay more attention to clinical aspects and benefits of the service than financial issues. This could indicate that there are
social perspective and health as the public right in the country.
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1. Introduction

From the macroeconomic perspective and resource al-
location, there are limitation resources in the health sec-
tor compared to other sectors. Considering the increase
in the number, type and quality of health services, and the
increasing demand for health services being much higher
than the growth of public and private resources available,
all governments, regardless of the amount of resources
that are available, should consider the conflict between re-
source scarcity and required health care services and take
steps to balance between the two. The need to “Choose” in
the process of resources allocation among "competing de-
mands" is the issue that occurs in all health systems (1).

In health care systems with public financing, this
choice (tradeoff between interventions) reflects the rela-
tive priorities associated with the choice of interventions.
These priorities may be known and formal, or not transpar-
ent; it depends on the method for selection and prioritiza-
tion of health services. Different factors, including demo-
graphic and epidemiological changes, increased aware-
ness, education, new technologies and increasing house-
hold incomes, have resulted in high demand for health ser-
vices and lack of capacity of countries to increase resources
at the same speed, and thus countries cannot secure all
costs. Thus change and development of the health system
is inevitable and unavoidable (2).
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According to the mentioned reasons, if governments
do not prioritize based on specific method, the selection
processes are carried out spontaneously and without any
interference. This is especially in the health sector that has
market failure leads national resources to low-priority or
unnecessary services. Solving this problem for low-income
countries will be much more difficult and at the same time
very important. One of the big problems of developing
countries is mismatch allocation and distribution of re-
sources (resources consumed) with the burden of diseases
and health problems. Efforts to find reasons for this re-
vealed two important issues: a) use of very simple methods
and models for prioritizing health care services, and b) lack
of appropriate quantitative information (3, 4).

Health service packages, according to the universal
health insurance law in Iran, are categorized in several
groups. The law does not support prevention and rehabil-
itation services. Regarding entering new services to bene-
fit package, the Supreme Council of development pharma-
copeia is stewardship to entry new drugs to health insur-
ance benefit package, that they do not use evidence-based
approach and focuses more on issues such as health and
safety (5).

This study applied a multi criteria decision analy-
sis (MCDA) approach for priority-setting and coverage
decision-making, including uninsured orthopedics inter-
ventions, in the healthcare transformation plan’s subsi-
dized in Iran during year 2015. Therefore, this study aimed
to develop criteria for prioritization of service packages.

2. Methods

Prioritizing services was performed using methods of
multi criteria decision analysis (MCDA). The model used in
this study was the combination of analytical hierarchy pro-
cess (AHP) and simple additive weighting (SAW). Analytical
hierarchy process was used to derive an accurate weight,
given the goal of the research. The disadvantage of this
model was drawing multiple paired comparison matrixes
that were sometimes causing confusion for experts. For
this reason, the SAW model was used on the final phase of
the prioritization. Evidence has shown that factors such as
efficiency, equity, financial protection and political consid-
erations appear to be important for policy-makers at the
time of priorities setting (6-8). Neither of these criteria are
worth paying attention to nor are all policy-makers good
at gripping different types of information (4). This has
opened an opportunity for the use of the MCDA as it cov-
ers a comprehensive set of criteria and examines the per-
formance matrix qualitatively or quantitatively to rank or-
der the interventions (9). In the former, policymakers in-
terpret the performance matrix and implicitly judge the

weights of the different criteria. In the latter, different cri-
teria are weighted based on their relative importance, and
are multiplied by the scores to attain weighed averages
for all interventions. The method of this article was de-
signed in four phases, including a comprehensive review
of studies related to the methods and criteria for prioritiz-
ing health services, identification of the prioritization cri-
teria, scoring and finalizing them, weighting of the criteria
identified and planning for a prioritized uninsured cover-
age orthopedics intervention (Figure 1).

Comprehensive review

Identify prioritization 

criteria

Finalizing prioritization 

criteria

By experts of health system
 

Weighting the 

prioritization criteria 

By experts of health

system  

Prioritize Orthopedics

interventions

Figure 1. Conceptual Framework

2.1. Phase 1: Comprehensive Review

In the first phase, to increase the sensitivity and speci-
ficity in the search, discovery and selection of related ar-
ticles, the research team investigated several databases.
Search terms were relatively common words and synony-
mous were used with the operator “OR” and “AND”. Search
strategy was the selection of the most important keywords
and databases such as PubMed and ProQuest, Cochrane
library, ISI web of science, Scopus and Embase (1990 to
present). The main inclusion criteria for retrieved papers
was the existence of experiences of other countries in pri-
oritize health services benefit package in both developed
countries and developing countries in these papers. Key
words used were: health package, health benefit package,
essential health package, minimal health package, priority
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setting in health, criteria for priority-setting in health care,
multi-criteria for priority-setting of health interventions.

2.2. Phase 2: Identify Prioritization Criteria, Scoring and Final-
ization

During the second phase, prioritized list of criteria and
factors were developed to finalize the criteria. Therefore,
based on the output of the first phase of the study and af-
ter reviewing internal and external sources and other simi-
lar studies of developed and developing countries, prelim-
inary list of criteria needed to prioritize services were pro-
vided.

The selection list was assessed based on a Likert scale in
dimensions of necessity, appropriateness and feasibility by
expert opinion.

The primary identified themes were extracted based
on their frequency in the studies, and were divided to three
categories of service-oriented approach: clinical evalua-
tion, economic assessment and social policy evaluation as
checklist to obtain viewpoints of experts. There were 20 ex-
perts including top and middle managers, decision mak-
ers and policy makers with direct organizational connec-
tion who had experience with orthopedic interventions
(in health and welfare ministries and health insurance
organizations), and also experts and key informants at
research centers, academic centers and related organiza-
tions. Checklists were sent to participant by email. Re-
sponse rate was 70%. Data at this stage was analyzed using
the SPSS software.

2.3. Phase 3: Weighting the Prioritization Criteria

After development of the criteria list, analytical hi-
erarchy process (AHP) method was used for weighting.
The AHP method is one of the most popular multi-
functional decision-making techniques, which was in-
vented by Thomas L. Saaty in the 1970s (10).

This method can be used when decision-making faced
multi choice of competing and decision criteria weighting.
The use of AHP in the group’s decision will keep benefits of
group decision-making techniques and will resolve their
disadvantages (such as speed, cost etc.), thus optimal de-
cisions are taken with team members (11). The data from
this phase were analyzed using the Expert choice software.
A group of experts from the insurance organizations and
orthopedic experts weighted the selected criteria. Agree-
ment was achieved through geometric mean based on the
Saaty scale.

In the AHP, relative weight was calculated by paired
comparison matrix. In this research, the geometric mean
method was applied. The geometric mean of elements of
each row was calculated; then, the obtained vector was nor-
malized to calculate the weight vector.

2.4. Phase 4: Prioritize Uninsured Coverage Orthopedics Inter-
ventions

At this stage, with the participation of experts, unin-
sured coverage orthopedic interventions were prioritized.
According to lack of reliable information about interven-
tions within the identified indicators studied in the coun-
try, an expert panel was used for prioritizing. An orthope-
dic, who was a member of orthopedics board of the coun-
try, was invited to participate in the expert panel. Panel of
experts was held with eight people. At first, the purpose
and procedure was explained to the participants. Then
each member of the panel provided their opinions about
services, according to specified criteria. The data from
this phase was analyzed using Simple Additive weighting
(SAW) method. In the SAW method, the total score for each
alternative was calculated by multiplying the comparable
rating for each attribute by the weight assigned to the at-
tribute and then summing these values over all attributes.

3. Results

After screening the retrieved titles via PRISMA, from the
350 papers, 12 studies were included (Table 1 and Figure 2).
The main criteria used for priority setting in the health sec-
tor were as follows: safety, efficacy, need, the existence of
alternative procedures, life expectancy impact, cost, cost-
effectiveness, catastrophic health expenditure, impact on
the budget, acceptance of social/economic standards and
equity in access (Table 2).

According to studies, primary list of criteria was de-
veloped to prioritize services based on service-oriented
approach in three categories; overall impact on life ex-
pectancy, economic evaluation, and political and social
evaluation and was provided to experts as a checklist.

Mean and standard deviation of the necessity, appro-
priateness, feasibility and total score was calculated for
each of the items (Table 3).

The final criteria were selected by mean (average of 3.5
with a SD < 1), for weighting and applying them to pri-
oritize the interventions. According to Table 3, the crite-
ria were safety, efficiency, alternative procedures, life ex-
pectancy impact, unit cost, cost-effectiveness, catastrophic
health expenditure, budget impact, and equity in access.

Output of expert choice software was weighted crite-
ria. The criteria were weighted between 0 and 1 (Table 4).

Prioritization the orthopedics intervention that was
not reimbursed under health insurances in the country
was conducted by weighting criteria. Policy makers can de-
cide on support interventions according to financial bur-
den of providing each service in the healthcare transfor-
mation plan’s subsidized in Iran (Table 5).
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Figure 2. Article Search Flow Chart

Table 2. The Frequency of Prioritization Criteria in the Selected Countries

Criteria Developed Countries Developing Countries

Cost Effectiveness 6 3

Vulnerable
populations (need)

0 3

Access 1 2

Costs utility 2 0

Burden of disease 2 2

Public’s preferences 3 0

The possibility of
implementation

1 2

The quality of service 1 1

Severity of disease 2 1

Clinical Practice
Guidelines

1 0

The disease economic
impact on
households

1 0

Ethics and justice
issues

1 0

Individual health
benefits

1 0

Budget impact 0 1

Financing 0 1

Safetya - -

aWHO map.

4. Discussion

This practical and real-life project, initiated by the min-
istry of health (MOH) in Iran, has significantly contributed
to the rational, apparent and unbiased priority-setting
practice by using the MCDA methodology. Prioritizing and
weighting the criteria in this study showed Iranian poli-
cymakers pay more attention to clinical aspects and bene-
fits of the service than financial issues. This could indicate
that there are social perspectives and health as the public
right in the country. Although this study used general pri-
ority criteria, two criteria were shown to be relevant to Ira-
nian policymakers. The existing implementation of safety
and efficiency are in line with the legal and hence societal
values and reflect the Patients’ Rights of Act. Priority rank-
ings based on the same criteria showed how MCDA can be
used and may invite a discussion on priority policies across
major disease areas. The findings allow for a prioritization
based on existing features of the modern health care com-
plexities that policy makers are facing. Gress et al. (12) an-
alyzed the processes and criteria for shaping benefit pack-
ages in England, Germany and Switzerland. According to
this study, in Germany, stakeholders play a crucial role
in improving the transparency of decision-making proce-
dures. In Switzerland, there is practically no transparency
in decision-making procedures at the moment. On the con-
trary, the costs of healthcare services affect the decision to
include or exclude them in England (13). Guidelines and
cost-effectiveness studies in Britain and Germany were car-
ried out at independent organizations of the Ministry of
Health, unlike Iran, gathering information related to the
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Table 3. The Average of Total Score and Score of Three Aspects of Necessity, Appropriateness and Feasibility of the Criteria Identified by the Experts

Voted Criteria Necessity Occasions Possibility Total score

Safety 1.1 ± 4.2 1.1 ± 3.7 0.4 ± 3.2 0.9 ± 3.7

Efficiency 0 ± 5 0.3 ± 4.8 0.6 ± 4.1 0.4 ± 4.7

The need 1.4 ± 4 1.4 ± 4.1 1.3 ± 3.5 1.8 ± 3.5

Alternative procedures 0.7 ± 3.5 1.1 ± 3.7 1 ± 4.1 0.8 ± 4

Life expectancy impact 1.5 ± 4 1.4 ± 3.7 1.6 ± 3.1 1.6 ± 3.7

Unit costs 0.5 ± 4.4 0.5 ± 4.4 0.4 ± 4.2 0.4 ± 4.2

Cost Effectiveness 0.7 ± 4.5 0.7 ± 4.5 1.4 ± 3 1 ± 4.1

Catastrophic health expenditure 0.7 ± 4.2 0.8 ± 3.8 1.5 ± 3 0.9 ± 3.7

Budget impact 0.8 ± 4 0.7 ± 3.5 1.4 ± 4 1 ± 4

Social acceptance / Economy 0.8 ± 3.1 1.5 ± 3.4 1.1 ± 3.8 1.2 ±3.1

Equity in access 0.7 ± 4.5 0.3 ± 3.4 1.7 ± 3.4 0.7 ± 4.2

Abbreviation: SD, standard deviation.

Table 4. Criteria Weights

Row Criteria Weight

1 Safety 0.40

2 Efficiency 0.23

3 Alternative procedures 0.11

4 Life expectancy impact 0.10

5 Unit costs 0.02

6 Cost effectiveness 0.07

7 Catastrophic health expenditures 0.01

8 Budget impact 0.03

9 Equity in access 0.03

criteria for the prioritization of health services of the Min-
istry of Health. In a study carried out by Yang Kung us-
ing multi-criteria decision method, the MCDA was applied
in four steps: 1) 17 interventions were selected for evalua-
tion; 2) nine of them were nominated for further quanti-
tative evaluation; 3) the interventions were then evaluated
with consideration of their cost-effectiveness and budget
impact; and finally 4) decision makers qualitatively mea-
sured them and came up with a consensus on which inter-
ventions should be put in the package (14). Kapiriri in a re-
view study investigated several low-income countries, this
study suggests and introduces five factors; effectiveness,
transparency, purpose, accountability and fairness for set-
ting priorities in health. Two important criteria expressed
in this study (efficiency and equity) are similar with the cri-
teria used in our study (15). Defechereux et al. conducted a

four-stage study in Norway (13). These four steps are sum-
marized as follows: identification of policy criteria, iden-
tification of different forms of alternatives based on pol-
icy criteria, assessment of alternatives using the criteria
and determination of the preferred choice by rating them
according to the criteria for each intervention (16). Bal-
tussen and Niessen, in their study, introduced the MCDA
method to prioritize health services. In this study, unlike
our study, public’s preferences were also considered (9).
Howard et al. conducted a study in Afghanistan to explore
stakeholder views of sexual and reproductive health (SRH)
services delivered through the basic package of health ser-
vices (BPHS). The study involved qualitative in-depth inter-
views. More than 50 percent of opinions about entry in the
health service according to the basic benefit package were
positive (16). The study used perspective of experts to make
a decision about health services priority setting, similar to
our study.

4.1. Conclusions

There were some limitations in our study. First of all, it
was somewhat hard to define the scoring scales of some cri-
teria including access equity and alternative procedures.
Due to the lack of existence of a clear-cut definition for
both of the preceding terminologies, experts’ opinions as
well as other related articles were used to clarify the defini-
tion and scoring scales development. Secondly, we did not
find enough evidence to compare each intervention based
on the same criteria. Moreover, since implementing an em-
pirical study would be costly and time-consuming for all
proposed interventions, we used experts’ opinions along
with some available information on this criterion. With
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Table 5. Prioritization Orthopedic Services

Services Safety Efficiency Alternative
Procedures

Life Expectancy
Impact

Unit Costs Cost Effectiveness Catastrophic
Health

Expenditure

Budget Impact Equity in Access Output

Osteochondral
allograft, knee,
open

3.64 2.04 0.95 0.86 0.20 0.66 0.12 0.28 0.27 9.01

Excision of
epiphyseal bar,
with or without
autogenous soft
tissue graft
obtained through
same fascial
incision

3.64 2.04 0.95 0.86 0.20 0.66 0.12 0.28 0.27 9.01

Chemical
synovectomy joint
through the needle

3.64 2.04 0.95 0.86 0.20 0.66 0.12 0.28 0.20 8.93

Osteotomy of
spine, including
discectomy,
anterior approach,
each additional
vertebral segment

3.64 2.04 0.95 0.86 0.20 0.66 0.12 0.27 0.20 8.92

Osteotomy of
spine, including
discectomy,
anterior approach,
single vertebral
segment; cervical;
thoracic; lumbar

3.23 2.04 0.95 0.86 0.19 0.66 0.12 0.27 0.13 8.46

Autologous
chondrocyte
implantation, knee

2.83 2.04 0.95 0.86 0.20 0.66 0.12 0.25 0.12 8.02

Ablation, bone
tumors (eg osteoid
osteoma,
metastasis),
radiofrequency,
percutaneous;
including imaging
guidance

2.83 2.04 0.88 0.86 0.19 0.66 0.11 0.27 0.13 7.97

Extracorporeal
Shock Wave
Therapy (ESWT)

3.29 0.96 0.20 0.49 0.10 0.22 0.05 0.14 0.06 5.51

Electrical
stimulation to aid
bone healing;
invasive
(operative)

3.64 0.61 0.16 0.45 0.03 0.20 0.02 0.21 0.05 5.37

Low intensity
ultrasound
stimulation to aid
bone healing,
noninvasive.

3.64 0.45 0.11 0.38 0.02 0.15 0.01 0.21 0.04 5.01

consideration of this limitation, cautions should be taken
for its future measurement. Thirdly, since non-academic
people had some difficulties in understanding some cri-
teria such as effectiveness, it was aimed to achieve a con-
sensus in group discussions between laypeople and higher
educated participants. Of course, this did not hinder us
from involving all stakeholders in the process of priority
setting. The present project was prospected to determine
the relative weights of criteria, which may reveal the local
values in reality. Although we have used the MCDA in the
context of Iran, it is also possible to be applied for other
settings. Meanwhile, this would require setting the crite-
ria as well as scoring scales based on these setting condi-
tions. This could then result in decisions that are more sen-
sible, clear, and just. In addition, since this was not a com-
parative project, therefore, it does not clarify the question

of whether or not the MCDA approach would have led to
better decisions with respect to the allocation of resources
to health interventions. It rather focused on the usage of
MCDA and reflects its values that can be assessed through
the framework. In spite of using general priority criteria in
the present study, Iranian policy makers would use three
criteria that are quite relevant to the context of Iran. Fur-
thermore, having proper, clear, and fair national guide-
lines supports the legal and social values and addresses the
Act of patient rights as well. Using various criteria to set
the priorities reflects how MCDA can be applied for prior-
ity policies across major disease areas. The findings of the
present study permit for a prioritization based on the cur-
rent characteristics of the health care complexities that are
of concern to policy makers.
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Table 1. Comparison of the Criteria and Priorities Methods for Health Services in the Selected Countries

Row Country Health Financing System Criteria

1 Norway (13) General tax

Severity of disease

The number of patients

Age of the target group

Individual health benefits

The desire for subsidies

Cost-effectiveness

2 Thailand (14) Social health insurance

Severity of disease

The average population covered

The possibility of

implementation

Burden of disease

Budget impact

Vulnerable populations

3 Turkey (17) Social Health Insurance

Tangibility

Accountability

Reliability

Confidence

Reliability

4 Washington state (3)
Private market + Medicaid and

Medicare

Cost -utility index

Quality

The possibility of implementation

Access

Cost -effectiveness

5 Oregon state (18) Private market + Medicaid and
Medicare

Cost-utility

6 UK (18) Specific tax

NHS Clinical Practice Guidelines

Health Technology Assessment Guide

Interventional procedures

Public health guide

7 Germany (1)
Social Health Insurance (Sickness

funds)

Cost-Effectiveness

Public’s preferences

8 Netherlands (18)
Social health insurance (Multiple

funds) + Private market

Necessity

Effectiveness

Efficiency

Self-sufficient

9 Chile (19) Social Security

Cost-effectiveness

Quality

Access

Possibility

8 Shiraz E-Med J. 2016; 17(12):e40920.
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Financing

Fair and equitable coverage

10 Iraq (20) Combined

Population needs

Fair and equitable coverage

Access

Cost-effectiveness

11 South Korea (21) Social Insurance + private market

The number of Severity of disease severity

Effectiveness

Variety of Services

The disease economic impact on households

Ethics and justice issues

12 WHO map (18) -

Safety

Burden of disease

Catastrophic health expenditure

Size of target population

Service requirements

Health workforce requirements

Information requirements

Unit costs

Budget impact

Cultural acceptability

Political acceptability
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