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Abstract

Introduction The policy-making process in health reform is challenging due to the complexity of organizations,
overlapping roles, and diversity of responsibilities. The present study aims to investigate and analyze the network of
actors in the Iran health insurance ecosystem regarding the laws before and after the adoption of the Universal Health
Insurance (UHI).

Methods The present study was done by sequential exploratory mixed method research, consisting of two distinct
phases. During the qualitative phase, the actors and issues pertaining to the laws of the Iranian health insurance
ecosystem from 1971 to 2021 were identified through a systematic search of the laws and regulations section of

the Research Center of the Islamic Legislative Assembly website. Qualitative data was analyzed in three steps using
directed content analysis. During the quantitative phase, in order to draw the communication network of the actors in
Iran’s health insurance ecosystem, the data related to the nodes and links of the networks was collected. The commu-
nication networks were drawn using Gephi software and the micro- and macro-indicators of network were calculated
and analyzed.

Results There were 245 laws and 510 articles identified in the field of health insurance in Iran from 1971 to 2021.
Most of the legal comments were on financial matters and credit allocation, and the payment of premiums. The num-
ber of actors before and after the enactment of the UHI Law was 33 and 137, respectively. The Ministry of Health and
Medical Education and the Iran Health Insurance Organization were found the two main actors in the network before
and after the approval of this law.

Conclusions Adopting a UHI Law and delegating various legal missions and tasks, often with support to the health
insurance organization, have facilitated the achievement of the law objectives. However, it has created a poor govern-
ance system and a network of actors with low coherence. Based on the results of the study, it is suggested to reduce
actor roles and separate them for better governance and to prevent corruption in health insurance ecosystem. Intro-
ducing knowledge and technology brokers can be effective in strengthening governance and filling the structural
gaps between actors.
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Introduction

Health is pivotal to improving the quality of life for peo-
ple in all countries [1]. The World Health Organization
(WHO) believes health systems should maintain and
promote individuals’ health while meeting their expec-
tations and protecting them from disease and financial
burdens [2]. Increasing financial protection and improv-
ing access to health services form the core of a financ-
ing and insurance system [3]. Health insurance supports
healthcare system and acts as an intermediary organiza-
tion between patients and providers [4]. Their functions
include revenue collection, accumulation, and service
purchasing, providing financial protection and promot-
ing higher financial gains for the community’s health and
well-being [2, 5].

Health insurance functions aid policymakers in health
system reforms as a key topic [6]. Systemic problems,
failure in achieving results, changing disease patterns,
demographic changes, the introduction of new equip-
ment and technologies, increased health system costs,
and on the other hand, the lack of resources are factors
that necessitate and accelerate reforms in the health sys-
tem [7]. Health system reforms aim to improve quality,
efficiency, and cost by enhancing the financing system
[8]. Healthcare and insurance system reforms need coop-
eration from different government and non-government
entities, which is a major challenge in many countries,
including Iran [9]. Reforming healthcare is challenging
due to stakeholder opposition, as implementing policy
changes affects their interests [8, 10].

Reforming policies in Iran’s mixed health system [11]
is challenging due to organizational complexity, multiple
governance institutions and decision-making bodies, and
inefficiency. To address this, fundamental actors, roles,
and interactions must be identified [12, 13]. Now, For-
mation and implementation of policies involve multiple
actors in a complex, competitive network [14]. Therefore,
having an analytical tool is crucial for policy-makers to
simplify policy networks and promote implementation
[15]. Social network analysis aids in identifying effective
organizations and key links [16]. Social network analysis
visualizes power maps and explains social phenomena by
analyzing the structural and communicational features of
related actors. It’s used in social sciences, policy-making,
and management to describe actor power and influence
in policies and laws [15, 17]. In political literature, net-
works solve complex organizational problems [18].

After the Iran—Iraq War ended in 1988, Iran’s eco-
nomic reconstruction raised health service costs. The

Universal Health Insurance Law was drafted in 1992
to address this. UHI Law of 1994 aimed to cover 60%
of Iran’s uninsured population. MSIO was created in
October of that year to cover a broad population within
5 years [19]. Before the UHI law, there was no clear leg-
islation on insurance companies and only service cov-
erage was mentioned. The enactment of the UHI Law
and the subsequent establishment of the MSIO resulted
in desirable cohesion and consistency between the poli-
cies and laws in health insurance in Iran [20]. After UHI
Law approval, MSIO was formed, followed by the High
Council of Health Insurance (HCHI) in the Ministry of
Health and Medical Education (MOHME). HCHI aims
to expand insurance coverage, set policies, decide on
packages, rates and tariffs, monitor performance, and
evaluate the system to ensure that all insurance plans
follow the same laws and regulations [21]. The UHI
Law aimed to provide health insurance coverage for
all eligible individuals within 5 years, with a focus on
uninsured populations in urban areas [22]. It increased
population coverage and financial protection against
health costs through various insurance schemes [23].

In Iran, the financing of the health system is a com-
bined budgeting system and is mainly based on social
insurance. Health insurance is funded from four main
sources of tax revenue, petroleum sale revenue, out-of-
pocket expenditure, and premium contributions [24].
The Social Security Organization (SSO) and IHIO are
the two main purchasers of health services in the coun-
try [25]. The Health Insurance Organization was ini-
tially named the MSIO and operated under the Ministry
of Cooperative Labor and Social Welfare (MCLSW)
like the SSO. It was later transferred to the MOHME
in 2017 [26]. In Iran, organizations that provide health
insurance services (insurers) are divided into three
main groups based on their functional nature: Social
Health Insurance (SHI) IHIO, SSO, and Armed Forces
Medical Services Insurance Organization (AFMSIO),
Institutional Health Insurance Funds (IHIFs) (provid-
ing services to their employees), and commercial health
insurance organizations (providing supplementary
insurance services) (Table 1). In the IHIO, four sepa-
rate funds were created to ensure the coverage of the
target population and financial transparency. The Imam
Khomeini Relief Foundation (IKRF), as a support foun-
dation, provided health insurance for disadvantaged
families [22].

Despite the challenges in financing the health system
and health insurance ecosystem of Iran, studies on the
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Category Definition

Examples

Social Health Insurance (SHI)

ance funds

Institutional Health Insurance Funds (IHIFs)

Commercial health insurance organizations These organizations operate voluntarily and pro-
vide supplementary private insurance

SHI provides basic health insurance coverage for
their beneficiaries and includes three main insur-

These funds provide health insurance coverage to
their employees individually as a fringe benefit

Iran Health Insurance Organization (IHIO)

Social Security Organization (SSO)

Armed Forces Medical Services Insurance Organiza-
tion (AFMSIO)

17 IHIFs are run by the Petroleum Industry Health
Organization, the National Broadcasting Organiza-
tion, banks, and other organizations that provide the
required insurance services to their employees

Examples of such funds include Alborz, Mellat, Pasar-
gadae, Atieh Sazane Hafez, etc

communication network of the actors in this ecosys-
tem from the perspective of institutions and the inter-
institutional and organizational partnership are limited
[16]. So far, studies have mostly analyzed the stakehold-
ers in the health system and insurance [27-33], and
studies with a network analysis approach to the rela-
tionship between the actors of the health system and
insurance are rare. Therefore, the present study aims to
analyze the network of actors in the health insurance
ecosystem before and after the Universal Health Insur-
ance Law in Iran.

Methods

Study design

This study has been carried out with sequential explora-
tory mixed method research, combining qualitative
methodology using document review and directed con-
tent analysis and with quantitative methodology using
the social network analysis method. The study was con-
ducted in 2 phases (Fig. 1). First, the actors and issues
related to the laws of the Iranian health insurance eco-
system from 1971 to 2021 were identified. Then, using
the social network analysis method, communication
networks of the actors in Iran’s health insurance ecosys-
tem were illustrated and were analyzed through network
indicators.

Qualitative data collection

For identification of the laws related to health insurance
in Iran, a systematic search was conducted in the laws
and regulations section of the Research Center of the
Islamic Legislative Assembly [34] website in July 2021,
using the keywords “Health Insurance’, “Social Security
Insurance”, “Supplementary Insurance’, “Complemen-
tary Insurance’; and “Complementary Health Insurance’,
from March 1971 to March 2021 (a period of 50 years).
Initially, 345 laws were identified, including regulations,
approvals of the Cabinet of Ministers, annual budget laws
and approvals, articles of association, and determination
of criteria. In searching the website, keywords had to
be entered separately (using “AND” and “OR” as search
commands simultaneously was not possible). Therefore,
based on the search keywords, duplications of identified
laws and regulations were possible. Consequently, laws
searched by each keyword were saved in an Excel file and
aggregated at the end. After deleting duplicate laws, 245
laws remained.

Qualitative data analysis

A three-step process was undertaken to analyze the iden-
tified laws and to extract the pertinent actors and legal
issues that are present in the health insurance ecosys-
tem. In the first step, two members of the research team

qualitative
phase

quantitative
phase

N

¢ |dentify health insurance laws and legal notes

e Extraction of actors and legal issues )
{

¢ Design and analysis of actor-actor network

¢ Design and analysis of legal issues - actor network )

Fig. 1 The study phases
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carefully studied the text of laws. Legal notes related to
health insurance were extracted, where an organiza-
tion or institution was explicitly obliged to perform a
legal duty related to health insurance. At this stage, 510
notes, clauses, or legal articles were identified. In the sec-
ond step, two members of the research team carefully
reviewed all individual notes and legal materials, and
the names of the mentioned institutions, organizations
and interested individuals or groups were identified as
actors. In the third step, the content of legal issues related
to each note was extracted. The subject of each note was
divided based on its thematic nature into five general
categories of governance, services, information, finance,
and participation and cooperation, and 30 more detailed
categories.

The UHI Law (approved on October 25, 1994) is the
first and most important law of the insurance system of
Iran. Therefore, this study considered this law a turning
point and divided the network of the insurance laws into
two periods before and after the adoption of this law. The
actors and legal issues were examined and compared.

Quantitative data collection

In order to draw the communication network of the
actors in Iran’s health insurance ecosystem from the per-
spectives of the actor—actor and the legal issues—actor,
the data related to the nodes and links of the networks
was collected.

In the actor—actor mode, communication links between
the actors in the network were identified by quantifying
the associating actors in the notes using Ravar Matrix
software in the form of an n—n matrix. Then, the data on
nodes (actors) and links (number of companions in the
notes) were entered into the Gephi software.

In the legal issues—actor network, the relation-
ship between the actors and the legal subjects were

Table 2 Indicators used in the study
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examined, and analyzed and the identified notes was
classified based on similar subjects. A matrix of the
relationship between the actors and the subject of legal
notes was created in the Excel software using the pivot
table and activating the model data option. Then, the
data on nodes (actors and legal issues) and links (num-
ber of repetitions of actors’ names in each note with
specified legal issues) were entered into the Gephi
software.

It was necessary to compare the results of the net-
work of actors before and after the adoption of the
UHI Law. Since the names of some institutions and
organizations (as actors and nodes of the network) had
changed over 50 years, this study mentions the organi-
zations and institutions identified as network actors
based on their 2021 names.

Quantitative data analysis
After that the communication networks were drawn,
the network indicators were calculated and analyzed.
This study conducted network analysis by calculating
micro- and macro-indicators using Gephi software (the
definitions of the indicators are stated in Table 2). Then,
the most important network actors were identified
from different aspects and considering all indicators
using the combined importance index described below.
In network analysis, numerous indicators are used
to analyze the relationship between actors and identify
essential and influential actors in the network. Some
indicators are related to the whole network and are
macro-indicators, such as size index (number of nodes
and links) and network density, and some indicators
are at the level of network nodes and are called micro-
indicators, such as centrality indicators and clustering
index [35].

Indicator type Indicator Definition
Macro indicators  Node The basic unit and constituent of a network (actors) [36]
Links Lines that connect two nodes, in which the links may have weight (importance, distance, etc) in a
network [36]
Density This index is defined as the ratio of the number of all available links to all possible links [37]

Micro indicators ~ Weighted degree centrality

When the links between the actors have weight, this index is obtained by multiplying the weight by

the number of links that enter or exit a node [37]

Closeness centrality

Betweenness centrality
(38]

Page rank

The sum of geodetic paths between a node and any other node in the network [37]
There are a number of other vertices that must pass through a particular node to reach their shortest

The page rank index is calculated based on the relationship of each node in its weighted activity

diagram and its measurement is calculated recursively [39]

Clustering Coefficient

This indicator shows how the nodes are located next to their neighboring nodes [40]
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Calculation of the combined importance index

Each network analysis index is an answer to a question
from the researcher. For example, the weighted degree
centrality index is the answer to the question “which
organization is the most relevant ecosystem in the com-
munication network or which organization is associated
with more organizations?” or the betweenness index
answers the question “which organization is the mediat-
ing point between organizations in the ecosystem?” This
study uses the combined importance index to identify
the actor that involves answers to all the research ques-
tions. The combined importance index is the sum of the
normalized value (a number between zero and one) of
all indicators. As the index of clustering coefficient was
not included in the calculation of this index for the legal
issues—actor network as it was not calculated by the
software.

The combined index of importance is the sum of the
normalized value of weighted degree centrality, closeness
centrality, betweenness centrality, page rank, and cluster-
ing coefficient. The following formula was used to nor-
malize the values of indices [41].

x normalized = (x — x minimum) / (x maximum

Results

The present study aimed to investigate the network of the
actors in the ecosystem of health insurance in Iran before
and after the UHI Law in 2021. There have been 245 rec-
ognized laws in health insurance in Iran from 1971 to
the end of 2021. Of these, 20 laws belong to before the
UHI Law, and 225 laws have been passed afterward. The
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identified laws were carefully studied, and 510 notes
in which an organization or institution was explicitly
obliged to perform its legal duty related to health insur-
ance were extracted. Of these, 39 belonged to the period
before the UHI Law, and 471 were passed afterward. The
highest number of notes were 45 notes and articles on
the subject of health insurance passed in 1983. Figure 2
displays the articles in their respective categories. As can
be seen, the issues of governance, information, and par-
ticipation and cooperation in the insurance ecosystem
have become highlighted since 1994 (after the enactment
of the UHI Law). Before the enactment of the UHI Law,
ecosystem laws have mostly involved services and financ-
ing, and in the whole period of 50 years, most of the legal
articles and notes have been on the subject of finance.

Legal issues—actor network before the UHI law

This network has 48 actors (organizations-legal issues)
and 74 communication links between actors. The density
of this network is 0.06, indicating a highly discrete com-
munication network between organizations and insur-
ance issues. Table 3 shows the most important legal issues

L %f the network based on the importance index before the
— X minimum

énactment of the UHI law. As can be seen, providing and
allocating credit, receiving and paying costs, providing
services, and support and supervision are ranked 1-5 as
the most important issues with the highest rates in the
importance index.

Legal issues-actor network after the UHI law
This network has 167 actors (organizations-legal issues)
with 624 links. The network density is 0.04, meaning that
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Fig. 2 Number of legal notes in the health insurance ecosystem by type of legal subject in a period of 50 years
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Table 3 Micro-indicators of the legal issues-actor network before the approval of the UHI law
Rank of ID node Legal issues category Legal issues Weighted Closeness Betweenness Pagerank Importance
importance degree centrality centrality index
index
1 13 Financial Provision, allocation of 0.903 1.00 1.00 1.00 1.00
credit
2 10 Financial Receive and pay 1.00 0.824 0.506 0.529 0.730
3 1 Services Providing services 0.645 0.681 0325 0456 0.536
4 6 Services Support services 0.226 0.639 0.336 0435 0414
5 9 Governmental Monitoring 0.161 0.620 0.206 0.288 0.321
6 12 Services Contract 0.065 0.545 0.096 0.123 0.206
7 7 Financial Strategic buying 0.097 0511 0.094 0.123 0.204
8 15 Services Leveling and benefiting 0.161 0.545 0.017 0.099 0.204
from services
9 2 Financial Solvency 0.065 0.563 0.012 0.094 0.181
10 11 Participation and coopera- Other collective structures  0.032 0464 0.088 0.070 0.160
tion
1 3 Services Insurance coverage 0.065 0.341 0.093 0.144 0.157
12 5 Financial Tariffs 0.065 0.464 0.011 0.097 0.156
13 4 Governmental Pass a law 0.065 0.242 0.109 0.178 0.145
14 8 Services Issuance of booklet 0.032 0434 0.005 0.052 0.126
15 14 Financial Premium payment 0.065 0.161 0.090 0117 0.103

This table shows the indicators of the communication network of actors of the health insurance ecosystem with legal issues before the approval of the universal
health insurance law, which are the most important legal issues ranked according to the importance index

only 4% out of the 100% possible connections between
the actors and the laws has been established, which is 2%
less than before the law. Table 4 shows the most impor-
tant legal issues of the network after the adoption of the
UHI Law based on the importance index. As can be seen,
insurance premiums, support, tariffs, financing and allo-
cation of credit, and commissions are ranked 1 to 5 as
the most important issues with the highest rates in the
importance index.

Actor-actor network before the approval of the UHI law
This network has 33 actors (organizations) with 122 com-
munication links between actors. The network density
was 0.23, meaning that out of 100% possible connections
between the network actors, only 23% was established.
This indicates lower coherence between the network
actors. Table 5 displays the network micro-indicators and
the importance index. As can be seen, the most impor-
tant actors in the network based on the importance index
are the MOHME, the insured, hospitals, service centers,
the SSO, and thee Planning and Budget Organization
(PBO).

Figure 3 shows the communication network of the
actors of the health insurance ecosystem in the con-
text of the laws, based on their association in the notes
and legal materials before the adoption of the UHI Law.
Larger nodes represent the actors with a higher impor-
tance index. This means they are in contact with more

actors in the network, are at the center of the commu-
nication network of the actors of the insurance ecosys-
tem, and are closer to the center of the network. They
are considered communication mediators between the
actors of the insurance ecosystem, are at the receiving
points of the communication flows of the insurance eco-
system, are considered more important in the course of
cooperation, and are more willing to communicate with
other actors. MOHME is the essential actor in this net-
work. The thicker lines between some network actors
mean that they have more connections with each other in
the laws, and their relationship weighs more. For exam-
ple, the lines of communication between the MOHME,
the insured, service providers, and hospitals in the net-
work are thicker than other lines, which means that these
actors have more communication with each other in the
context of laws.

Actor-actor network after the adoption of the UHI law

This network has 137 actors (organizations) with 3353
communication links between actors. The network den-
sity was 0.36, meaning that out of 100% of the possible
connections between the network actors, only 36% was
established. This shows an increase of 0.14% than before
the approval of the UHI Law, and the increase in the
number of actors has created a more complex network
with higher communication. Table 6 lists the names and
roles of the actors and their importance index. As can be
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Table 4 Micro-indicators of the legal issues-actor network after the approval of the UHI law

Rank of ID node Legal issues category Legal issues Weighted Closeness Betweenness Pagerank Importance
importance degree centrality centrality index
index
1 29 Financial Premium payment 1.000 0.747 0.833 0.889 1.000
2 12 Services Supportive services 0489 0.767 1.000 1.000 0.938
3 M Financial Tariffs 0.776 0611 0426 0.561 0.684
4 27 Financial Provision, allocation of 0.548 0.637 0.352 0.584 0611
credit
5 22 Participation and coopera- Working groups 0.188 0.539 0.495 0519 0.501
tion
6 3 Services Providing services 0.295 0.603 0311 0.516 0497
7 8 Services Insurance coverage 0.116 0.532 0416 0482 0.445
8 5 Financial Solvency 0.293 0.509 0.255 0.375 0412
9 21 Participation and coopera- Councils 0.241 0.488 0.199 0.336 0.363
tion
10 26 Services Contract 0.168 0.509 0.171 0.351 0.345
11 2 Governmental Enforcement 0.267 0.517 0.085 0.329 0.344
12 19 Financial Receive and pay 0.125 0.480 0.078 0.270 0.274
13 1 Governmental Communication instruc-  0.122 0473 0.076 0.260 0.267
tions
14 15 Governmental Complaints handled 0.190 0413 0.125 0.182 0.261
15 6 Financial Franchise payment 0.145 0439 0.057 0.204 0.243
16 7 Financial Paying tax 0.102 0432 0.081 0.197 0.233
17 30 Services Leveling and benefiting 0.082 0.446 0.033 0.199 0.218
from services
18 28 Financial Determining and approv-  0.128 0432 0.018 0.173 0216
ing the premium
19 10 Governmental Pass a law 0.122 0426 0.038 0.162 0.215
20 17 Services Issuance of booklet 0.057 0432 0.053 0.188 0.209
21 24 Informational Login, update and send 0.136 0419 0.016 0.151 0.207
information online
22 13 Financial Strategic buying 0.080 0439 0.020 0.180 0.206
23 23 Participation and coopera- Other collective structures 0.077 0.406 0.055 0.134 0.193
tion
24 16 Financial Interest 0.080 0.387 0.063 0.122 0.187
25 14 Informational System setup 0.043 0.394 0011 0.097 0.156
26 9 Governmental Consolidation of funds 0.020 0.369 0.059 0.087 0.153
27 25 Informational Send offline information ~ 0.037 0.375 0014 0.093 0.149
28 18 Governmental Monitoring 0.020 0.363 0.004 0.072 0.131
29 4 Informational Notices 0.009 0.363 0.001 0.036 0.116
30 20 Informational Eligibility based on 0.009 0.357 0.001 0.035 0.115

database

This table shows the indicators of the communication network of actors of the health insurance ecosystem with legal issues after the approval of the universal health
insurance law, which are the most important legal issues ranked according to the importance index

seen, the most important actor in the network based on
the importance index is the IHIO, followed by the PBO,
other insurance organizations, service providers, the
insured, and the Cabinet. The MOHME, the SSO, the
government, and the HCHI are ranked next.

Figure 3 shows the communication network of the
actors in the context of the laws of the health insur-
ance ecosystem created by their association in the

notes and legal materials after the approval of the UHI
Law. The most important node of this network, which
is larger than other nodes, is IHIO. It has a higher
importance index, meaning it is in contact with more
actors in the network. It is closer to the center of the
network, is considered a mediator and communica-
tion between the actors of the insurance ecosystem, is
the receiving point of the communication flows of the
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Table 5 Micro-indicators of the actor-actor network before the approval of the UHI law
Rank of ID node Actors role Actors Weighted Closeness Betweenness Pagerank Clustering Importance
importance degree centrality centrality coefficient index
index
1 29 Executive gov- ~ MOHME 1.000 1.000 1.000 1.000 0333 1.000
ernance
2 8 Insured popula-  Insured 0.949 0.872 0.329 0.747 0478 0.779
tion
3 28 Provider Service Provider  0.795 0.854 0444 0.749 0.392 0.746
Centers
4 7 Provider hospitals 0.718 0.854 0471 0.716 0467 0.745
5 21 Insurer SSO 0.744 0.837 0.341 0.635 0.571 0.722
6 18 Financial gov- PBO 0.590 0.872 0.441 0.750 0458 0.718
ernance
7 24 Insured popula- ~ Government 0359 0.788 0.291 0.562 0.652 0.612
tion employees
8 10 Provider Physicians 0513 0.788 0.067 0518 0.697 0.596
9 1 Financial gov- Treasury 0410 0.774 0.033 0474 0.782 0.571
ernance
10 33 Legislative Cabinet 0333 0.788 0.248 0.538 0473 0.549
governance
1 13 Executive gov- University of 0.205 0.719 0.000 0.338 1.000 0.522
ernance Medical Sci-
ences
12 30 Executive gov- MCLSW 0.205 0.719 0.000 0.338 1.000 0.522
ernance
13 16 Insured popula-  Villagers 0.179 0.683 0.021 0.306 0.857 0472
tion
14 9 Insurer Basic insurer 0.154 0.631 0.000 0.261 1.000 0472
15 5 Insured popula-  Vulnerable 0.231 0.641 0.025 0317 0.810 0467
tion groups covered
by support
institutions

This table shows the indicators of the communication network of the actors of the health insurance ecosystem with each other, before the approval of the universal
health insurance law, in which the most important actors are ranked according to the importance index

insurance ecosystem, and is considered the essential
actor in cooperation and more willing to communi-
cate with other actors. The thicker lines between some
network actors mean they have more communication
with each other. For example, the lines of communica-
tion between the IHIO, the MOHME, the insured, ser-
vice providers, the PBO, the Council of Ministers, and
the HCHI are thicker than other lines in the network,
meaning that their communication is heavier than the
other actors.

As shown in Fig. 3, 140 actors were identified in the
legal notes of the health insurance ecosystem, divided
into ten roles. The number of actors has increased
from 33 organizations and institutions before the law
to 137 afterward. The largest share of the health insur-
ance ecosystem before and after the enactment of the
UHI Law belongs to the role of the population covered
by insurance (27.27% before and 40.88% after).

Discussion

Reforms of health system in Iran, due to the existence of
many organizations with different roles and responsibili-
ties and sometimes with similar tasks, the policy-making
process is a controversial and challenging issue [12] and
the implementation of any reform without the necessary
scientific information can have negative effects and cre-
ate conflicts and contradictions between different sec-
tors [18]. Therefore, policy-making and reform processes
require the participation of all stakeholders and actors
involved to improve the system and solve complex prob-
lems [42], and the roles and responsibilities of key actors
need to be clarified using network design and mapping
and participatory structures strengthened [12].

The density of the actors’ network in the health
insurance ecosystem has been relatively low before
(0.23) and after (0.36) the enactment of the UHI Law.
This indicates low coherence and correlation between
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Fig. 3 Actor-actor communication network before and after the approval of the UHI law

actors. Studies show that in social network analysis,
low network density indicates a low level of coopera-
tion between actors. Increasing network density can
strengthen weaker information links and make them
formal, and increase the speed of information transfer
in the network [43].

The findings of this study showed that the most
important actor in the insurance ecosystem before the
approval of the UHI Law is the MOHME, and after the
approval of the Law is IHIO. The communication net-
work of the actors of the health insurance ecosystem in
the context of laws has become more complex after the

UHI Law in 1994. Also, more actors have been added to
the network, increasing their number four times that of
before the law.

Studies have indicated the lack of universal and pow-
erful governing of the communication between organi-
zations in the Iranian health system regarding service
delivery [13]. In Iran, the MOHME is the largest gov-
ernment agency and actor in the health insurance eco-
system network and responsible for policy-making,
resource mobilization, monitoring and evaluation, and
provision of health services throughout the ecosystem
[26]. Before the adoption of the UHI Law, the MOHME
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Table 6 Micro-indicators of the actor-actor network after the approval of the UHI Law

Rank of ID node Actors role Actors Weighted Closeness Betweenness Pagerank Clustering Importance

importance degree centrality centrality coefficient index

index

1 69 insurer HIO 1.00 1.00 1.00 1.00 0466 1.00

2 65 Financial govern- PBO 0.884 0.963 0.876 0.945 0.445 0.921
ance

3 87 insurer Other insurance 0.794 0.939 0493 0.843 0.491 0.797

organizations
4 112 Provider Service Provider 0.714 0.939 0.554 0.853 0.484 0.794
Centers

5 26 Insured population  Insured 0.793 0.939 0427 0.825 0.521 0.785

6 137 Legislative govern-  Cabinet 0.817 0.901 0420 0.794 0.524 0.774
ance

7 126 Executive govern- ~ MOHME 0.842 0.871 0450 0.763 0.527 0.773
ance

8 71 insurer SSO 0.768 0912 0.297 0.770 0.531 0.734

9 49 Executive govern-  Government 0.709 0.891 0.281 0.745 0515 0.703
ance

10 93 Legislative govern-  HCHI 0.744 0.838 0.187 0.654 0.587 0.674
ance

11 15 Insured population  Retirees 0.506 0.891 0.192 0718 0.595 0.650

12 20 Supporting Martyr Foundation  0.387 0.881 0.225 0.709 0.589 0.625
organizationsand  and Veterans Affairs
institutions

13 27 insurer Basic insurer 0.406 0.871 0.160 0.685 0.624 0.615

14 55 Insured population  villagers 0461 0.856 0.142 0.666 0.606 0.612

15 25 Provider hospitals 0430 0.816 0.245 0.642 0.551 0.601

This table shows the indicators of the communication network of the actors of the health insurance ecosystem with each other, after the approval of the universal
health insurance law, in which the most important actors are ranked according to the importance index

was an actor with numerous governing roles (executive,
supervisory, legislative) in the network of actors. As a
result, this actor has ranked the highest in the impor-
tance index and is considered the most important net-
work actor. The MOHME has other roles in addition to
executive authority in the health insurance ecosystem,
including the service provider (meaning service buy-
ers, i.e., insurance organizations, must purchase ser-
vices). Moreover, it acts as a supervisory authority over
services provided by itself and other semi-public and
private sectors. Experts believe one actor playing many
different roles creates an environment of structural cor-
ruption [23]. The MOHME, as the administrator of the
health system, should perform the role of steering, not
rowing. It should create fundamental reforms to reduce
its size and refine its structure and strive to eliminate
conflicts of interest and corruption to achieve a desirable
health status in the country [44]. In the health insurance
ecosystem, interaction and cooperation between differ-
ent actors and stakeholders may fail in terms of policy
implementation. For example, the government may fail
to provide the necessary support (particularly financial)
of implementing specific policies [23].

The SSO and IHIO are the main purchasers of health
services. Initially, the health insurance organization oper-
ated under the MCLSW and recently (in 2017) was trans-
ferred to the MOHME [26]. Afterward, the MCLSW lost
some of its weight in the network of laws, and the Health
Insurance Organization, as a fundamental insurance
organization, became the most important actor in the
network of the health insurance ecosystem after the UHI
Law. It was expected that the SSO, as another fundamen-
tal insurance organization, would be more prominent
in the context of laws along with the Health Insurance
Organization, assigned more duties, and consequently,
be considered an essential actor in the network. How-
ever, the results of this study proved otherwise, and the
SSO was ranked eighth in the importance index.

In recent years, the progress of science and technol-
ogy has introduced the role of knowledge and technol-
ogy broker to this network. This role shares a comparably
small part of the whole network, and it is necessary to
increase its share in the entire health insurance ecosys-
tem in the future. Knowledge and technology brokers
and knowledge mediators are necessary for systems
and networks to facilitate the transfer and exchange
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of knowledge in the face of obstacles against system
reforms. Experts believe that changing the behavior of
the actors can overcome these obstacles. The behavior of
network actors can be changed by focusing on roles such
as knowledge mediator, which facilitates interactions
between actors and the transfer of knowledge within the
social boundaries of the network [45]. Moreover, knowl-
edge mediators not only create connections between dif-
ferent actors through the transfer of knowledge but also
produce a new type of knowledge called intermediate
knowledge [46].

Instead of the insurance function, the function of sup-
port services in the health insurance ecosystem became
highlighted in the network so that after the approval of
the UHI Law, it ranked the highest in the centrality index
and page rank, and second in the importance index.
Some legal issues in the law network of the health insur-
ance ecosystem are addressed below. Support services is
a legal issue that has gained importance in the network
after the adoption of the UHI law. The UHI Law requires
the government to provide the necessary conditions to
cover all groups and individuals who apply for health
insurance (with the villagers and the poor in priority).
Thus, IHIO (previously Health Insurance Organization)
was legally tasked with providing insurance coverage for
most of the uninsured poor population and villagers. The
government was obligated to undertake part of the per
capita expenses of health insurance for insured villagers
and secure the funds from the public budget, and dedi-
cate a separate share in the annual budget. Also, the gov-
ernment was required to provide per capita insurance for
medical services for disadvantaged individuals unable to
pay the expenses, dedicate a part of the annual budget,
and assign it to the IKRF [47].

The legal issue of paying insurance premiums has
gained considerable importance after the enactment
of the UHI law. Before the enactment of the law, insur-
ance premiums ranked last in the importance index, but
afterward, they reached the highest weight index in the
network and, in total, first place in the importance index.
Premiums are a significant source of health financing
in most countries [48]. Governments can achieve sus-
tainable financing through prepayment and premiums,
as most countries approaching a comprehensive pub-
lic insurance coverage and financing sustainability have
done [49]. Therefore, the importance of this issue has
been emphasized in the laws of the health insurance eco-
system of Iran.

Tariffing is another essential legal concept ranking high
in the importance index in the network after the adop-
tion of the UHI law. Governmental actors have power
in setting medical tariffs by reviewing tariffs annually.
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However, no systematic, transparent process for pric-
ing health care exists to effectively manage the conflict
of interest of different actors [50]. Tariffs are an essential
component of the resource allocation and purchasing
process in every health system and can regulate the rela-
tionship between chief stakeholders (providers, recipi-
ents, service buyers, and payers), determine the content
of the insurance package, and guide on decisions to use
services in the financing system [51].

As a strength, this study provided a complete and com-
prehensive presentation of the communication network
of the actors of the ecosystem of health insurance laws
in Iran in 50 years. All actors of this network were ana-
lyzed as a comprehensive network without considering a
specific legal issue (aggregation of funds, tariffs, service
packages). On the other hand, Network analysis empha-
sizes examining and analyzing the relationship between
actors throughout the whole network, rather than a spe-
cific relationship between two or more actors. In this
respect, as a limitation, the results of this study should be
considered from a general point of view. Since the rela-
tionship between the actors was examined in the context
of the laws, they may differ from what takes place in prac-
tice in the real world.

Conclusions

The results showed that the number of actors in the
health insurance ecosystem network in the context of
laws has increased after the adoption of the UHI law
compared to before, while the necessary coherence and
solidarity between the actors are lacking. Before UHI
Law, MOHME had a significant role, but afterward, IHIO
gained more importance due to its assigned responsibili-
ties in health insurance laws, leading to the expansion of
support services. As a result, sustainable financing has
become challenging for the health insurance ecosystem.
To overcome this challenge, dependence on government
resources has increased, and the role of the PBO in the
network has become more prominent. The SSO oper-
ates independently on separate principles and procedures
with no regard to this law, as another fundamental insur-
ance organization in Iran. This has created a conflict of
interest between the two organizations. Legal issues sur-
rounding premiums and tariffs on health insurance often
involve various actors. To prevent conflicts of interest
and improve governance, roles should be assigned clearly
and independently. Introducing mediator actors in the
health insurance ecosystem can strengthen governance
and fill structural gaps.

Abbreviations
UHI Universal Health Insurance
IHIO Iran Health Insurance Organization



Rahimisadegh et al. Global Health Research and Policy (2023) 8:16

SSO Social Security Organization

MOHME  Ministry of Health and Medical Education

AFMSIO  Armed Forces Medical Services Insurance Organization
IKRF Imam Khomeini Relief Foundation

HCHI High Council of Health Insurance

MCLSW  Ministry of Cooperative Labor and Social Welfare

PBO Planning and Budget Organization

MSIO Medical Services Insurance Organization
IHIFs Institutional Health Insurance Funds
WHO World Health Organization

Acknowledgements
Not applicable.

Author contributions

SNH, RR, MHM, and MJS designed research; SNH, MHM, and MJS conducted
research; RR, MHM analyzed data; and RR and MHM wrote the paper. All
authors read and approved the final manuscript.

Funding
There was no financial support for writing this article.

Availability of data and materials
The data analyzed are available from the corresponding author on reasonable
request.

Declarations

Ethical approval and consent to participate

This study received the required ethics approval from Tehran University of
Medical Sciences Research Ethics Committee, Tehran, Iran, with ethics code
No. IRTUMS.MEDICINE.REC.1399.983.

Consent for publication
Not applicable.

Competing interests
The authors have no competing interests to declare.

Author details

"Health Services Management Research Center, Institute for Futures Studies
in Health, Kerman University of Medical Sciences, Kerman, Iran. 2Health Fore-
sight and Innovation Research Center, Institute for Futures Studies in Health,
Kerman University of Medical Sciences, Kerman, Iran. >Department of Health
Management, Policy and Economics, Faculty of Management and Medical
Information Sciences, Kerman University of Medical Sciences, Kerman, Iran.
“National Center for Health Insurance Research, Tehran, Iran.

Received: 26 November 2022 Accepted: 7 May 2023
Published online: 22 May 2023

References

1. Kalroozi F, Mohammadi N, Farahani MA, Aski BH, Anari AM. A critical anal-
ysis of Iran health system reform plan. J Educ Health Promot. 2020;9:364.

2. WHO.The world health report: 2000: health systems: improving perfor-
mance. Geneva: World Health Organization; 2000.

3. Gitahi J, Okech T. Health financing functions in community based
health insurance schemes and health equity in Kenya. Glob J Health Sci.
2018;10(1):147.

4. Cutler DM, Zeckhauser RJ. The anatomy of health insurance. In: Pauly MV,
McGuire TG, Barros PP, editors. Handbook of health economics, vol. 1.
Amsterdam: Elsevier; 2000. p. 563-643.

5. Dey P, Bach PB. The 6 functions of health insurance. JAMA.
2019;321(13):1242-3.

6. Yarmohammadian MH, Khorasani E, Darab MG, Etemadi M, Moham-
madi M. Inputs of Iranian health system reform plan from health sector

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 12 of 13

managers and policy-makers'points of view. J Educ Health Promot.
2018;7:126.

Bashshur RL, Shannon GW, Krupinski EA, Grigsby J, Kvedar JC, Weinstein
RS, et al. National telemedicine initiatives: essential to healthcare reform.
Telemed J e-health Off J Am Telemed Assoc. 2009;15(6):600-10.

Campos PA, Reich MR. Political analysis for health policy implementation.
Health Syst Reform. 2019;5(3):224-35.

Naghdi S, Moradi T, Tavangar F, Bahrami G, Shahboulaghi M, Ghias-

vand H. The barriers to achieve financial protection in Iranian health
system: a qualitative study in a developing country. Ethiop J Health Sci.
2017;27(5):491-500.

Asadi-Lari M, Sayyari AA, Akbari ME, Gray D. Public health improvement in
Iran-lessons from the last 20 years. Public Health. 2004;118(6):395-402.

. Nishtar S. The mixed health systems syndrome. Bull World Health Organ.

2010;88(1):74-5.

Hsu J, Majdzadeh R, Harichi I, Soucat A. Health system transformation in
the Islamic Republic of Iran: an assessment of key health financing and
governance issues. Geneva: World Health Organization; 2020. p. 71.
Jabbari A, Rostami V. Stewardship’s ilinesses in health system of Iran. Int J
Health Syst Disaster Manag. 2013;1(3):129-34.

Klijn EH, Steijn B, Edelenbos J. The impact of network management on
outcomes in governance networks. Public Adm. 2010;88(4):1063-82.
Wang G-X. Policy network mapping of the universal health care reform
in Taiwan: an application of social network analysis. J Asian Public Policy.
2013;6(3):313-34.

Etemadi M, Kenis P, Ashtarian K, Gorji HA, Kangarani HM. Network govern-
ance theory as basic pattern for promoting financial support system of
the poor in Iranian health system. BMC Health Serv Res. 2021;21(1):1-11.
Zack MH, editor. Researching organizational systems using social network
analysis. In: Proceedings of the 33rd annual hawaii international confer-
ence on system sciences; 2000; Maui: Institute of Electrical and Electron-
ics Engineers

Shafritz J, Russell EW, Borick C, Hyde A. Introducing public administration.
9th ed. London: Routledge; 2016. p. 632.

Davari M, Haycox A, Walley T. The Iranian health insurance system; past
experiences, present challenges and future strategies. Iran J Public
Health. 2012;41(9):1-9.

Mohamadi E, Takian A, Olyaeemanesh A, Rashidian A, Hassanzadeh A,
Razavi M, et al. Health insurance benefit package in Iran: a qualitative
policy process analysis. BMC Health Serv Res. 2020,20(1):1-13.
Doshmangir L, Bazyar M, Majdzadeh R, Takian A. So near, so far: four
decades of health policy reforms in Iran, achievements and challenges.
Arch Iran Med. 2019;22(10):592-605.

Doshmangir L, Bazyar M, Rashidian A, Gordeev VS. Iran health insurance
system in transition: equity concerns and steps to achieve universal
health coverage. Int J Equity Health. 2021,20(1):1-14.

Doshmangir L, Rashidian A, Ravaghi H, Takian A, Jafari M. The experience
of implementing the board of trustees’ policy in teaching hospitals in
Iran: an example of health system decentralization. Int J Health Policy
Manag. 2015;4(4):207-16.

Doshmangir L, Najafi B, Mostafavi H, Moshiri E. Future development
through the past: pathology of the financing dimension of Iran’s health
transformation plan. Clin Econ Outcomes Res. 2020;12:345-54.

Bazyar M, Rashidian A, Kane S, Vaez Mahdavi MR, Akbari Sari A, Doshman-
gir L. Policy options to reduce fragmentation in the pooling of health
insurance funds in Iran. Int J Health Policy Manag. 2016;5(4):253-8.
Doshmangir L, Moshiri E, Mostafavi H, Sakha MA, Assan A. Policy analysis
of the Iranian health transformation plan in primary healthcare. BMC
Health Serv Res. 2019;19(1):1-8.

Heydari M, Seyedin H, Jafari M, Dehnavieh R. Stakeholder analysis of Iran’s
health insurance system. J Educ Health Promot. 2018;7:1-9.

Mohamadi E, Olyaeemanesh A, Rashidian A, Hassanzadeh A, Razavi M,
Rahimi Foroushani A. Stakeholders analysis of health insurance benefit
package policy in Iran. Health Scope. 2018;7(2):e63165.

Haidari A, Zaidi S, Gul R. Prospects for the sustainability of delivering the
Basic Package of Health Services in Afghanistan: a stakeholder analysis.
2014,

Akinci F, Mollahaliloglu S, Giirséz H, Oglicl F. Assessment of the Turk-

ish health care system reforms: a stakeholder analysis. Health Policy.
2012;107(1):21-30.



Rahimisadegh et al. Global Health Research and Policy

31.

32.

33

34.
35.
36.

37.

38.
39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

(2023) 8:16

Abiiro GA, McIntyre D. Universal financial protection through National
Health Insurance: a stakeholder analysis of the proposed one-time pre-
mium payment policy in Ghana. Health Policy Plan. 2013;28(3):263-78.
Lin CY, Chen DY, Liu IC, Hsiao N. Political feasibility analysis of the new
financing scheme for the national health insurance reform in Taiwan:

an application of stakeholder analysis. Asian Soc Work Policy Rev.
2010;4(3):163-83.

Zeng W, Kim C, Archer L, Sayedi O, Jabarkhil MY, Sears K. Assessing the
feasibility of introducing health insurance in Afghanistan: a qualitative
stakeholder analysis. BMC Health Serv Res. 2017;17(1):1-9.

Islamic Parliament-Research Center of The Islamic Republic Of IRAN 2021.
Available from: https://rc.majlis.ir/fa/law/search.

Tu X, Jiang G-P, Song Y, Zhang X. Novel multiplex PageRank in multilayer
networks. IEEE Access. 2018:6:12530-8.

Serrat O. Social network analysis. Knowledge solutions. Springer:
Springer; 2017. p. 39-43.

Wasserman S, Faust K. Social network analysis: methods and applications
(structural analysis in the social sciences). Cambridge: Cambridge Univer-
sity Press; 1994.

Hogan B. Using information networks to study social behavior: an
appraisal. IEEE Data Eng Bull. 2007;30(2):6-14.

Heidemann J, Klier M, Probst F. Identifying key users in online social
networks: a pagerank based approach. 2010.

Latha RH, Kumari KS. An analysis of link strength in social networks. Int J
Eng Res Technol IJERT. 2012;1(9):1-6.

Yu L, PanY, Wu 'Y, editors. Research on data normalization methods in
multi-attribute evaluation. In: 2009 International conference on computa-
tional intelligence and software engineering. 2009; IEEE.

Ferlie E, Fitzgerald L, McGivern G, Dopson S, Bennett C. Public policy
networks and ‘wicked problems’: A nascent solution? Public Adm.
2011,89(2):307-24.

Timm |, Rapp S, Jeuter C, Bachert P, Reichert M, Woll A, et al. Interorgani-
zational networks in physical activity promotion: a systematic review. Int J
Environ Res Public Health. 2021;18(14):7306.

Bahmanziari N, Takian A. Health system stewardship in Iran: Far from
perfect! Med J Islam Repub Iran. 2020;34:144.

Conklin J, Lusk E, Harris M, Stolee P. Knowledge brokers in a knowledge
network: the case of seniors health research transfer network knowledge
brokers. Implement Sci. 2013;8(1):1-10.

Meyer M. The rise of the knowledge broker. Sci Commun.
2010;32(1):118-27.

Universal Health Insurance Act, Islamic Parliament Research Center of
the Islamic Republic of IRAN. Islamic Parliament Research Center of The
Islamic Republic of IRAN; 1994. Available at: http://rc.majlis.ir/fa/law/
show/92470.

Jalali FS, Jafari A, Bayati M, Bastani P, Ravangard R. Equity in healthcare
financing: a case of Iran. Int J Equity Health. 2019;18(1):1-10.
Organization WH. World health statistics 2017: monitoring health for the
SDGs, sustainable development goals. Geneva: World Health Organiza-
tion; 2017.

Doshmangir L, Rashidian A, Kouhi F, Gordeev VS. Setting health care
services tariffs in Iran: half a century quest for a window of opportunity.
Int J Equity Health. 2020;19(1):1-14.

Luca L, Paul O. Price Setting and price regulation in health care lessons
for advancing universal health coverage: lessons for advancing universal
health coverage. Paris: OECD Publishing; 2019.

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://rc.majlis.ir/fa/law/search
http://rc.majlis.ir/fa/law/show/92470
http://rc.majlis.ir/fa/law/show/92470

	Network analysis of Iranian’s health insurance ecosystem before and after the introduction of Universal Health Insurance law
	Abstract 
	Introduction 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design
	Qualitative data collection
	Qualitative data analysis
	Quantitative data collection
	Quantitative data analysis

	Calculation of the combined importance index
	Results
	Legal issues–actor network before the UHI law
	Legal issues-actor network after the UHI law
	Actor–actor network before the approval of the UHI law
	Actor–actor network after the adoption of the UHI law

	Discussion
	Conclusions
	Acknowledgements
	References


