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Abstract

Background The extent of healthcare expenditure within households stands as a crucial indicator in low and middle-
income countries (LMICs). When out-of-pocket healthcare expenses surpass household income or become unduly
burdensome, it serves as a significant socio-economic alarm, resulting in a reduced quality of life, a phenomenon
referred to as ‘catastrophic health expenditure (CHE). Multiple factors can contribute to the occurrence of CHE. The
study’s objective was to identify the key uncertainties and driving forces influencing CHE to develop scenarios in Iran
on the horizon of 2030.

Methods This study was conducted between December 2021 and January 2023, data were collected through a
literature review, and experts opinions were gathered via questionnaires, interviews, and expert panels. The statistical
population included experts in the fields of health policy, health economics, and futures studies. Scenario Wizard
software and MICMAC analysis were employed for data analysis, providing valuable insights into potential future
scenarios of health expenditures in Iran.

Results Based on the results of the scoping review and semi-structured interview, 65 key factors in the fields of
economics, politics, technology, social, and environmental were identified. The findings of the MICMAC analysis
presented 10 key variables. Finally, six main scenario spaces are depicted using Scenario Wizard. These scenarios
included catastrophic cost crises, sanction relief, selective information access, technological ambiguity, induced
demand management, and incremental reforms.

Conclusions Each of the six drawn scenarios provides images of the future of health expenditure in Iranian
households on the horizon of 2030. The worst-case scenario from all scenarios was scenario one, with the most
probable and critical features to derive Iran’s health expenditures. The current study is a valuable addition to the
literature depicting the key drivers that all developing nations can consider to decrease exposing households to
catastrophic and impoverishing health expenditures.
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Introduction

Universal health coverage (UHC) is a fundamental goal
embedded within the Sustainable Development Goals
(SD@Gs), reflecting the overarching aim of nations to
establish sustainable and equitable healthcare systems.
The global commitment to achieving UHC by 2030, as
endorsed by countries worldwide through the SDGs,
emphasizes the World Health Organization’s (WHO) def-
inition of UHC, ensuring access to essential public health
services, prevention, treatment, rehabilitation, and pal-
liative care with the highest quality and safety standards,
while mitigating financial burdens on individuals and
communities [1]. Within the broader context of the third
SDG@, an essential objective is to shield households from
financial hardships and promote fairness in financial con-
tributions, aiming to protect families from healthcare-
related expenses. The healthcare system’s central mission
includes minimizing vulnerabilities to catastrophic and
impoverishing health expenditures, recognizing the piv-
otal role of financial equity [2].

In many developing countries, including Iran, health
financing predominantly relies on out-of-pocket pay-
ments (OOPs), wherein households allocate a portion
of their income to healthcare expenses. However, the
simplicity of this approach is accompanied by inef-
ficiency and risk, particularly due to the lack of a risk
pooling mechanism [3]. Equity in healthcare systems is
contingent on the alignment of service utilization with
population needs (equity in delivery) and proportional
financial contributions to individuals’ ability to pay
(equity in financing) [4].

When patients are unable to access necessary treat-
ments and services, it not only affects their ability to pay
for essentials such as food and housing but also dimin-
ishes their overall quality of life. This outcome often
results from an imbalanced OOPs mechanism [5]. The
2019 Iran National Health Accounts report highlighted a
concerning upward trajectory, with out-of-pocket (OOP)
expenditures constituting 37% of total health spending in
2019, surpassing the set target of 30% outlined in consec-
utive five-year development plans [6—8]. This reliance on
OOP payments has contributed to widespread financial
hardships globally, affecting over 930 million individuals
seeking healthcare and leading to an estimated 100 mil-
lion people falling into poverty annually [9].

The substantial reliance on OOP payments in Iran,
accounting for approximately 39.49% of current health
expenditures, as reported by the World Health Organi-
zation’s Eastern Mediterranean Regional Office (EMRO),
has resulted in millions of individuals foregoing neces-
sary healthcare, leaving critical medical needs unmet
[10, 11]. The burden of CHE is a critical concern within
the Iranian healthcare system, as evidenced by a series
of systematic reviews and meta-analyses, Aryankhesal
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et al. (2018) conducted a comprehensive study, revealing
that approximately 7.5% of households in Iran faced CHE
[12]. This finding was echoed in subsequent research by
Rezaei et al. (2019), who reported an average prevalence
of 7% of households experiencing CHE [13]. Further-
more, Doshmangir et al’s meta-analysis in 2020 provided
a nuanced perspective, indicating that the population-
level rate of CHE in Iran was 4.7%, with a notable impact
on 25.3% of households when assessed across various dis-
eases [14].

An investigation into catastrophic and impoverishing
health expenditures, two pivotal indicators of financial
protection within the context of the Sustainable Devel-
opment Goals (SDGs), reveals that the Iranian health-
care system is progressing toward achieving UHC. As we
strive towards achieving UHC by 2030, understanding
and addressing the factors contributing to CHE become
paramount. This study endeavors to contribute to this
imperative by employing foresight science and cross-
impact analysis to forecast future trends in catastrophic
health expenditures and propose strategic interven-
tions. Through an exploration of potential scenarios,
the research aims to inform policymakers and health-
care stakeholders in developing a resilient and equitable
healthcare framework for the future.

Method

Study sesign

This research adopts an exploratory approach, combining
elements of both quantitative and qualitative studies [15].
The scenario development unfolds in three key stages:
the identification of driving forces or key influences, the
recognition of uncertainties, and the formulation of vari-
ous narrative scenarios, ultimately leading to scenario
mapping. The study was conducted between December
2021 and September 2022.

Structural analysis perspective

Drawing from cross-impact analysis (CIA) utilizing
MICMAC software, the study aims to derive optimal
scenarios for mapping the future of catastrophic and
impoverishing health expenditures in Iran (Supplemen-
tary 1 and 2).

Qualitative phase

In the qualitative phase, the research commenced with a
scoping review and semi-structured interviews with key
informants. This approach allowed for a comprehensive
analysis of the problem, resulting in the compilation of
an extensive list of trends, driving forces, variables, and
uncertainties with the most substantial impact on the
central scenario issue.
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Synthesis phase

Subsequently, the research entered a synthesis phase
with the aim of distilling a limited number of driving
forces and uncertainties from those identified during
the exploratory phase. The key drivers were categorized
using a Likert questionnaire and Porter’s five forces
framework, which includes social, technical, economic,
environmental, and political (STEEP) indicators within
the macro-environment that influence Catastrophic
Health Expenditure (CHE) in Iran [16].

Prioritization of key drivers
The next step involved the prioritization of these key
drivers through the application of the Wilson matrix,
considering both the drivers’ future uncertainty and
impact. This systematic evaluation method assessed the
significance of the drivers.

Cross-impact analysis

Subsequently, the study delved into Cross-Impact Analy-
sis, a widely utilized quantitative method in futures stud-
ies. This approach systematically described all potential
modes of interaction between variables and assessed the
strength of these interactions [17].

Statistical surveys and software

Statistical surveys were incorporated into the model
framework, supported by specialized software, including
MicMac and Scenario Wizard. This enabled the pinpoint-
ing of the most influential factors in terms of importance
and uncertainty.

Scenario formulation

With this foundation in place, the research delineated
possible scenarios. The creation of scenarios based on
cross-impact analysis (CIA) typically involves four step
which are described in detail [18, 19].

Step1: Identifying key variables or driving forces

In this step, the analysis’s scope, the scenario field, and
the overall work framework are delineated. Concurrently,
the gathering of initial data and information is under-
taken [20]. The results of this step lead to the identifica-
tion of variables influencing exposure to catastrophic and
impoverishing health expenditures in Iran. These vari-
ables are informed by a Scoping review and semi-struc-
tured interviews, elucidated further below.

Scoping review

A scoping review was conducted following the Joanna
Briggs Institute method and in accordance with the
PRISMA-ScR checklist. The framework of Arksey and
O’Malley [21] was used for performing scoping reviews
in five stages as follow:
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Stage 1: Identifying research questions

The primary question guiding the scoping review was:
What are the main determinants, trends, driving forces,
and key uncertainties influencing household exposure to
catastrophic and impoverishing healthcare expenditures
in Iran in the future?

Stage 2: Identifying relevant studies

To identify pertinent studies, we conducted a com-
prehensive search across various databases, including
PubMed, Scopus, Web of Science, and four Persian data-
bases (Scientific Information Database [SID], [ranMedex,
IranDoc, Magiran), as well as Google Scholar. Addition-
ally, we explored the gray literature available in the vir-
tual libraries of relevant organizations such as the World
Health Organization (WHO), the World Bank, and the
Ministry of Health and Medical Education (MOHME).
The search, conducted from 2000 to December 30, 2021,
was extended to include references from selected stud-
ies. The search strategy for the PubMed database is out-
lined below and was adjusted for other databases (refer
to Supplementary 3). The complete results of the search
are presented in the final review and illustrated in a
PRISMA-SCR flow diagram [22] (Supplementary 4). The
PRISMA-SCR checklist has been developed in Supple-
mentary 5.

Stage 3: Study selection

All studies obtained in the search stage were transferred
to an EndNote. All studies providing information on
catastrophic and impoverishing healthcare expenditures
and determinants in Iran were eligible for inclusion. Two
authors (MH, SG) independently screened and reviewed
potentially relevant articles.

Stage 4: Charting the data

A charting form, developed by two reviewers (MH, SG),
facilitated data extraction from selected studies, covering
general features and key results.

Stage 5: Collating, summarizing, and reporting results
Data analysis was conducted based on the data extrac-
tion form, and variables were extracted for further
investigation.

Semi-structured interviews

As part of the cross-impact analysis’s first step, semi-
structured interviews were conducted with stakeholders
to identify comprehensive factors influencing cata-
strophic and impoverishing healthcare expenditures in
Iran. The focus was on confirming factors identified in
the previous step.
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Sampling and inclusion criteria

Purposive and snowball sampling identified stakehold-
ers with an in-depth understanding and rich information
about the study’s focus, including health policymakers,
managers, and researchers from various disciplines.

Data collection

Ten in-depth interviews were conducted by MH between
March and April 2022, with informed consent obtained
from participants. An interview guide (Supplementary
6), developed through literature review and meetings,
clarified the research’s main objective.

Data analysis

Thematic content analysis was employed, and emerging
themes were identified and consolidated iteratively. The
analysis utilized MAXQDA 2020 qualitative software to
identify themes.

The pilot test methods

With the purpose of conducting the pilot testing of this
semi structured interview, the researcher has put a lot
of effort into ensuring the important things related to it
including the participants, setting, research instrument,
and three procedures of the interview session (1. pre-
interview stage, 2. during the interview stage and 3. post-
interview stage).

Trustworthiness

To enhance dependability, the first author primarily
handled data collection, ensuring consistency in queries.
Credibility was strengthened through collaborative data
analysis by two authors. Participants verified interview
texts and extracted codes to enhance transferability.

Step 2: Finalize, categorize, and prioritize key variables

In this step, the research team achieved consensus to cre-
ate a definitive list of key variables, ensuring each vari-
able’s clarity and understanding among all respondents.
A self-administered questionnaire was employed for
finalizing and categorizing these variables, using a seven-
point Likert scale (1- strongly disagree to 7- strongly
agree). The Likert scale gauged respondents’ agreement
or disagreement with each driver related to catastrophic
and impoverishing health expenditure. Additionally, the
STEEP framework was adopted in the questionnaire to
categorize key drivers into social, technological, environ-
mental, economic, and political/legal dimensions [16]. To
enable nationwide expert participation, communication
was established through email and online meetings. Par-
ticipants were informed of the voluntary nature of their
participation, and their anonymity and personal informa-
tion confidentiality were assured. The informed consent
form was read and signed by participants.
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Subsequently, the Wilson matrix was employed to
evaluate and prioritize the impact and uncertainty of
each scenario driver on the future. This matrix ranks fac-
tors based on potential impact and probability, identify-
ing critical uncertainties that form the basis of scenario
construction [23]. To pinpoint the most critical scenario
elements, experts participated in a two-round Delphi
survey, evaluating each factor (scenario driver) based
on its potential impact on the objective and associated
uncertainty. A questionnaire was distributed to twenty
experts to gather their input, with two rounds ensuring
comprehensive feedback and assessment. In the resulting
matrix, factors with high priority are highlighted in light
blue on the upper right side, those with medium prior-
ity are depicted in white, and factors with low priority are
marked in green on the lower left side.

Step 3: Identification of key variables through cross-impact
analysis (CIA)

In this phase, the interrelationships among existing vari-
ables are systematically described using the Cross-Impact
Analysis (CIA) method, a popular tool in futures studies
[17]. CIA, considered a soft-systems tool, can be qualita-
tive or quantitative. In this study, a qualitative approach
based on structural analysis was employed [24].

CIA Steps:

Variable definition:

Variables affecting the future exposure to Catastrophic
Health Expenditure (CHE) were derived from the pre-
ceding steps.

Interactions analysis:

Variables entered an interaction matrix, and relation-
ships were determined by experts.

Variables were weighted (0 to 3) based on the degree of
influence.

This step involved the collection of variables, describ-
ing their relationships, and identifying key variables.
Chart analysis and visual representation:

The roles of variables were identified, and an influ-
ence—dependence value was assigned for interpretation.

A two-dimensional map with vertical and horizontal
axes represented influence and dependence.

Chart zones:

Determinant/Influential Factors: Located in the north-
west quarter, these factors are crucial inputs with a sig-
nificant impact on the system.

Intermediate/Key Variables: Situated in the northeast
quarter, these are both influential and dependent, divided
into stake and target variables.

Dependent/Output Variables: Found in the south-
east position, these are highly dependent on influential
factors.

Autonomous/Excluded Variables: In the southwest
quarter, these have little influence and dependence.
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Clustered/Neuter Variables: Positioned in the border
areas, these variables are likely to join other variables.
Selection of key variables:

Variables in determinant positions, with high influence
and dependence, were identified as key and critical.

This structured approach using the CIA provides a
comprehensive understanding of key variables influenc-
ing the future of catastrophic and impoverishing health
expenditures. The systematic assessment aids in deci-
sion-making for robust future scenarios. (Supplementary
7).

Step 4: Scenario development through cross-impact
balance (CIB) analysis

In the final stage, we employed the Cross-Impact Balance
(CIB) analysis method for scenario development due to
its qualitative orientation, aligning well with expert judg-
ments and addressing data constraints [25]. CIB offers a
structured approach to eliciting expert knowledge about
the strength and nature of relationships within a system,
making it ideal for identifying qualitative scenarios.

Steps of the CIB process:

Expert panel assembly:

A panel with rich knowledge about key variables
convenes.

Descriptor compilation:

A list of relevant system factors, known as descriptors,
is compiled. Key factors are extracted from the MICMAC
technique.

Qualitative alternatives definition:

Sets of qualitative alternatives (variants) defining pos-
sible states of the descriptors are determined.
Example:

a. X; (X, X X )

b. X, {x, x, x,}.

c. X5 {x; xj}.

X, X o x )
Impact Evaluation:

The expert panel determines the influence—depen-
dence of key factors using cross-impact judgments on a
qualitative scale.

Judgment scale:

+3: strongly promoting influence.

+2: promoting influence.

+1: weakly promoting influence.

0: no influence.

—1: weakly restricting influence.

—2: restricting influence.

—3: strongly restricting influence.

Cross-impact matrix is drawn using Scenario Wizard
software.

Consistent scenario calculation:
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Consistent configurations of the impact network
(“consistent scenarios”) are calculated through the CIB
algorithm.

Inconsistency coefficients (0-2) identify strong and
weak scenarios.

Experts explain narrative expressions for each scenario.

In summary, our study design and method employed
a structured and systematic approach to scenario devel-
opment, relying on expert knowledge and qualitative
judgment. The success of this approach hinges on the
expertise of the panel, accuracy in cross-impact judg-
ments, and the validity of the scenarios created.

Results

Identifying key variables based on cross-impact analysis
To determine the most important or key variables affect-
ing catastrophic and impoverishing healthcare expendi-
tures in Iran a scoping review and interviewing experts
were conducted. The reviewers had concurrence to
include 101 articles that assessed the determinants of
CHE in Iran in the final review analysis. supplementary
4 illustrates the PRISMA-ScR [22] flowchart. The synthe-
sis results are presented in supplementary 8. As the sup-
plementary 9 depicts, 110 key variables were collected
through reviewing related previous studies. Due to the
diversity of determinants in terms of number and nature,
they were divided into six categories. The categories
included socioeconomics characteristics of the house-
hold, demographic characteristics of the household, vul-
nerable persons in the household, Health care utilization
by household members, health expenditure indicators,
and macroeconomic indicators. Through interviewing
experts (including academic and administrative experts
in the Iranian health system) 15 other variables affecting
Iranian households with catastrophic and impoverishing
health expenditures were identified that were divide to
five categories (supplementary 10).

In the next step, based on the 20 experts’ opinion
and by the seven-point Likert scale some factors were
removed, merged, or modified, and finally, 65 factors
affecting CHE were obtained. Afterward, the finalized
variables were categorized by using the STEEP frame-
work and prioritized by the using the scenario tool, i.e.
Wilson matrix to assess the degree of uncertainty and
impact of the key variables by a panel of specialists.

The variables assigned with a high impact & high
uncertainty that classified as critical uncertainties were
“Increasing consumption of expensive high-tech health
care services’, “Informal payments or under-the-counter
payment’, “Induced demand (consumer or supplier(’,
“budget deficit of the health system’, “The increase in the
price of medicine and medical devices due to the increase
in the exchange rate and the removal of the preferen-

tial currency subsidy’, “Lack of reliable and transparent
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electronic information systems’, “Conflict of interests of
Iran’s health system decision-makers’, “Lack of imple-
mentation of family physician and referral system in
the whole country’, “Economic sanctions against Iran’,
and “Inflation rate in health sector” (supplementary 11).
Supplementary 12 highlights the Wilson matrix created
to evaluate and prioritize the impact and uncertainty of
each scenario driver against two dimensions: potential
impact and uncertainty.

In the last step, the final variables were adapted in the
form of a 29x29 cross-impact matrix. The cross-impact
matrix was finalized in an expert panel of 15 experts in
the field to determine the impact of these key factors.
Supplementary 13 show the average scores provided by
Individuals.

The validation of the structural analysis based on MIC-
MAC was conducted with domain experts [26]. After
collecting the data from the expert panel, using the MIC-
MAC technique and cross-impact analysis, the effects
of factors were calculated directly and indirectly. The
amount of matrix filtration was 82, which indicates that
25.80% of the variables have an influence on each other.
To summarize, of 217 matrix-based relationships, 624
had no relationship, 180 (82.94%) had weak relationships,
30 (13.82%) had moderate relationships, and 7 (3.22%)
had strong relationships with each other (supplementary
14).

The direct and the points of each factor are shown in
the column and the matrix row. Supplementary 15 shows
the direct effects of factors and supplementary 16 shows
the indirect effects of factors.

The information from the cross-impact matrix based
on matrix of direct influence (MDI) indicates that most
of the variables have an important role in exposing
households with catastrophic and impoverishing health
expenditures in future, but only some of them have maxi-
mum influence on the system and are known as key vari-
ables of the system.

The final matrix results in five main zones includ-
ing input, intermediate/key, clustered, resultant, and
excluded variables. In supplementary 17 the variables are
distributed in five zones and each of the zones has a spe-
cific character. For example, “economic sanctions against
Iran” and “high inflation rate in health sector” and “con-
flict of interests of Iran’s health system decision-makers”
are identified as input/influential variables; “budget defi-
cit of the health system” is intermediate/key variables;
“lack of implementation of family physician and referral”
or “lack of reliable and transparent electronic informa-
tion systems” are neuter variables; and “the increase in
the price of medicine and medical devices” and “increas-
ing consumption of expensive high-tech health care ser-
vices” are clustered/independent variables, and “Lack of
financial protection” is dependent variable.

Page 6 of 16

Fig. 1 indicates that the intermediate variables, which
are located in the northeastern part of the map, are
considered as important variables because of their high
degree of direct influence. In other words, intermediate
variables always have a high degree of influence and usu-
ally high dependence. According to Fig. 1 those variables
with the highest degree of direct influence on the CHE in
Iran are located in northeastern part of the plotted map.
Key variables are the most important and influential vari-
ables in the future of Iran’s catastrophic and impoverish-
ing health expenditure.

After determining the status of each factor affecting
the catastrophic and impoverishing health expenditures,
the relationships of these factors were investigated in the
MicMac software and the relationships of the effects of
factors were shown directly and indirectly in the figures
below. Fig. 2 indicates that the spatial structure of direct
drivers of Iran’s catastrophic and impoverishing health
expenditure at a 10% rate are constructed by indicators.
In other words, these have a high degree of influence on
some indicators and may have a high dependence on oth-
ers. The spatial structure of direct drivers of catastrophic
and impoverishing health expenditure with a 100% rate
contains all kinds of relationships (potential, strong,
moderate, weak, and none). Those are the most impor-
tant indicators in the constructed spatial structure of the
catastrophic and impoverishing health expenditure in
Iran.

Building consistent scenarios based on CIB

In this step, the aim was to provide an appropriate struc-
ture of scenario assumptions to prevent contradictions
and inconsistencies in the way each descriptor influenced
the origin and purpose of the study. The CIB matrix pro-
vided during this process required variables to be defined
in such a way that no variable of the same descriptor
would be preferred over another to maintain the inherent
consistency of the matrix [25]. The focus was on building
possible scenarios for the study’s ten key variables identi-
fied using the cross-impact algorithm. The key descrip-
tors, with coded rules in the form of the CIB method,
were once again arranged and distributed among the
members of the expert panel for review. A 30x 30 matrix
was formulated to examine how a change in any of the
descriptor variables could impact catastrophic and
impoverishment health expenditures in Iran. Scenarios
were developed based on forthcoming judgments, rela-
tionships, and interactions of variables and structured
processes. Once a list of the most relevant system factors
(“descriptors”) was compiled, it was necessary to define a
set of qualitative alternatives (variants) that characterized
possible states of the descriptors and included various
states of catastrophic and impoverishment health expen-
ditures in the future of Iran. In fact, these states could
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Direct influence/dependence map

Fig. 1 Influence and dependence of variables

occur in the health system and be considered as strategic
drivers for the future of catastrophic health expenditures
on a national scale. Table 1 illustrates the study’s descrip-
tors along with their respective variables that character-
ize the possible state of the descriptors.

In the next phase, judgments about the impact of state
x of descriptor X on state y of descriptor Y were made,
based on expert panel. Only direct influences were
accounted for in these judgments. This procedure results
in a cross-impact matrix in Scenario Wizard software,
with 30 possible states for 10 key variables (descriptors)
that influence exposing Iranian households to cata-
strophic health expenditures and impoverishment. In
order to check consistent scenarios, the indicators of
the Consistency value and total impact score were used.
From this number of possible states, 59,049 possible com-
bining scenarios were extracted (from 3x3x3x3x3x3
x3x3x%3x3). The scenarios were presented in Scenario
Wizard, including 6 scenarios with strong consistencies,
154 scenarios with weak consistencies, and 58 inconsis-
tent scenarios. The results demonstrate that 6 scenarios
are highly likely to occur in the future of catastrophic
and impoverishing health expenditures in Iran, focusing
on Reducing exposure to CHE. The six-strong consistent
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scenarios are characterized according to specific features;
among these six scenarios, the first scenario is driving
scenario, the second and third scenarios have an inter-
mediate status, and the fourth, fifth, and sixth scenario
has a critical and undesirable status and is inappropriate
for Iranian households to exposed with catastrophic and
impoverishing health expenditures. In Table 2 scenarios
with strong consistencies and the possible states of each
key variable in every scenario are indicated.

In Table 3, the consistency value of every possible state
is indicated. According to the results, reducing the bud-
get of the health system (A3) and the family physician
plan and referral system are not implemented in Iran.
(I3) has the highest consistency value. In fact, it is vital
to budget deficit in Iran’s health system and Non-imple-
mentation of the family doctor and referral system are
the most influential factor that posed numerous chal-
lenges in health expenditures.

Validation studies

Identified information needs, personalities, and rele-
vant usage scenarios were confirmed through member
checks with study participants [27]. Information needs
and scenarios of use were validated through a survey
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Table 1 Possible states of descriptors
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Descriptor

Variants

A. Budget deficit of the health system
B. Economic sanctions against Iran

C. Informal payments or under-the-
counter payment

D. Conflict of interests of Iran’s health
system decision-makers

E. Increasing consumption of expen-
sive high-tech health care services

F. Inflation rate in health sector

G. Induced demand (consumer or
supplier)

H. Lack of reliable and transparent
electronic information systems in the
health sector

I. Lack of implementation of family
physician plan (FPP)and referral sys-
tem in the whole country

J. The increase in the price of medi-
cines and medical devices due to the
increase in the exchange rate and
the elimination of the preferential
currency subsidy

A,.Increasing the budget of the
health system

B,. Lifting Economic Sanctions on
Iran

C,. Such payments are impossible
(eradicate informal payments).

D;. No conflict of interest

E,. Decreasing consumption of
expensive high-tech health care
services due to decreased access to
advanced medical technologies and
decrease in willingness to pay
F,.The inflation rate of the health
system is reduced

G;.The decrease in induced demand

H,. Developing integrated health
information systems in the health
sector

I;. Complete and successful imple-
mentation and performance of FPP
and referral system in Iran

J;. Not to eliminate preferential cur-
rency subsidies and expensive drugs
were included in the basic health
insurance benefit packages.

A,. The stability of the budget of
the health system

B,. The effect of sanctions
decreases

C,. Medical staff are willing to
receive an under-the-counter pay-
ment before treatment

D,. Moderate conflict of interest

E. Consistency of consumption
due to no change in willingness
to pay for advanced technologies
without changing access to them

F..The inflation rate of the health
system remains constant

G,. The absence of substantial
change in induced demand

H,. Access to integrated and
validated information for specific
authorities

l,. Step-by-step implementation
of the FPP and referral system in
provinces

J,. A step-by-step approach to
eliminating preferential cur-
rency subsidies and the price of
medicines and medical devices is
gradually increasing.

A;. Reducing the budget of the
health system

B. sanctions have more severe
conseguences.

Cs.Informal payments are deeply
ingrained in the health care sector

Ds.Severe conflict of interest

E5. Increasing consumption of
expensive high-tech health care
services due to increased access
to advanced medical technologies
and increase in willingness to pay
F;. The inflation rate in the health
sector increases at a rate twice
higher as the prevailing inflation
rates

G;. The increase in consumer
surplus due to induced demand
H;. Lack of access to up-to-date
and integrated information
systems.

l5. The FPP and referral system are
not implemented in Iran.

J;. Eliminate preferential currency
subsidies and Sudden increase in
medicines and medical devices
prices.

Scenario No. 1
Weight: 19296
Consistency value:

Scenario No. 2
Weight: 8144
Consistency value:

Scenario No. 3
Weight: 9274
Consistency value:

Scenario No. 4
Weight: 6941
Consistency value:

Scenario No. 5
Weight: 6854
Consistency value:

Scenario No. 6
Weight: 8542

Consistency value:

1 0 0 0 0 0
Total impact score: || Total impact score: || Total impact score: || Total impact score: || Total impact score: || Total impact score:
83 53 50 36 34 32
I | A2 |

)
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o
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Table 2 Scenarios with strong consistencies in the future of CHE in Iran
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Table 3 Value consistencies of every possible state
Descriptors Value consistency
6

Possible states
A3 1
13 1
G3 1
F3 1
H3 6
)3 5
4
4
1
1

B3
a
D3
E3

moOoNw==T™moO "~ >

sent to all participants. All five participants completed
the survey. Response to all survey items was 100% for
all five participants. Participants were asked to assess
each information need and the scenarios of use by
answering the following questions:

« Is this information need accurately reflected?
+ Does this scenario accurately describe activities that
meet this need?

Participants were also asked to provide comments about
each information need and scenario of use if they felt
descriptions were not accurate or if additional feedback
might be helpful.

The scenario’s storyline

Once the key variables affecting households exposed
to catastrophic and impoverishing health expenditures
in Iran were identified, six possible scenarios were
developed based on these variables. The scenarios
were designed to help healthcare planners and poli-
cymakers in Iran anticipate and prepare for potential
changes in the health system that could impact house-
holds’ financial protection.

Scenario 1: “Catastrophic cost crisis”

The worst-case scenario, paints a bleak picture of
the future of catastrophic and impoverishing health
expenditures in Iran. The budget of the health sys-
tem is reduced (A3), which exacerbates the challenges
already faced by the healthcare sector. Furthermore,
the impact of sanctions is more severe (B3), which fur-
ther limits the resources available for health care. In
this scenario, informal payments are deeply ingrained
in the healthcare sector (C3) and there is a severe con-
flict of interest (D3), leading to corruption and inef-
ficiencies in the system. The increase in consumption
of expensive high-tech health care services (E3) due
to increased access to advanced medical technologies
and willingness to pay, along with the inflation rate
in the health sector increasing at a rate twice higher
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than the prevailing inflation rates (F3), leads to a sig-
nificant increase in health care costs. The increase in
consumer surplus due to induced demand (G3) further
exacerbates the situation. Lack of access to up-to-date
and integrated information systems (H3) limits the
ability of healthcare providers to make informed deci-
sions. In this scenario, the family physician plan and
referral system are not implemented in Iran (I3), which
limits access to primary care services and leads to an
overreliance on costly secondary and tertiary care.
Finally, the elimination of preferential currency subsi-
dies and the sudden increase in medicines and medi-
cal device prices (J3) adds to the burden of healthcare
costs and makes it more challenging for households
to afford essential healthcare services. Overall, this
scenario paints a grim picture of the future of health
care in Iran, with households facing increasing finan-
cial hardships due to catastrophic health expenditures.
Based on the story of the scenario, a suitable name for
Scenario 1 could be “Catastrophic Cost Crisis”

In scenario 2: “Sanction relief”

The optimistic scenario, envisions a future where eco-
nomic sanctions on Iran are lifted (B1) and the budget
of the healthcare system is increased (Al). Informal
payments in the healthcare sector have been eradi-
cated (C1), and there is only a moderate conflict of
interest (D2), leading to a more efficient and effec-
tive healthcare system. Due to decreased access to
advanced medical technologies and decreased will-
ingness to pay, there is a decrease in the consump-
tion of expensive high-tech healthcare services (E1).
The inflation rate of the health system is reduced (F1),
which makes healthcare services more affordable and
accessible. There is a decrease in induced demand
(G1), which helps manage healthcare costs. Integrated
health information systems are developed in the health
sector (H1), which helps improve healthcare quality
and efficiency. The full and successful implementa-
tion of the family physician program (FPP) and refer-
ral system in Iran (I1) results in improved primary
healthcare services. However, preferential currency
subsidies are not eliminated, and expensive drugs are
included in the basic health insurance benefit packages
(J1), which makes essential healthcare services afford-
able to households. Overall, this scenario depicts a
future in which the healthcare system in Iran is more
sustainable, efficient, and accessible after the lifting of
economic sanctions. Thus, the name “Sanction Relief”
could be suitable for Scenario 2 as the story centers
around the lifting of economic sanctions on Iran and
its impact on the country’s healthcare sector.
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Scenario 3: “Selective information access”

The realistic scenario, presents a mixed picture of
the future of healthcare in Iran. On the one hand, the
budget of the health system has been increased (Al),
which allows for greater investment in the sector. The
lifting of economic sanctions on Iran (B1l) has also
helped to alleviate some of the resource constraints
that the healthcare sector was facing. Additionally,
informal payments have been eradicated (C1), which
has improved the efficiency of the system and reduced
corruption. However, there is still a moderate conflict
of interest in the sector (D2), which limits the effec-
tiveness of the system. The decreased consumption
of expensive high-tech health care services (E1) due
to decreased access to advanced medical technolo-
gies and willingness to pay is a double-edged sword.
On the one hand, it helps to reduce healthcare costs.
On the other hand, it limits access to some of the most
advanced and effective treatments available. The infla-
tion rate of the health system is reduced (F1), which
helps to control healthcare costs. The decrease in
induced demand (G1) also contributes to this. Access
to integrated and validated information for specific
authorities (H2) helps healthcare providers to make
informed decisions and improve the quality of care.
The complete and successful implementation and per-
formance of the FPP and referral system in Iran (I1)
ensure access to primary care services and reduces
reliance on costly secondary and tertiary care. Finally,
it has been decided not to eliminate preferential cur-
rency subsidies, and expensive drugs have been
included in the basic health insurance benefit packages
(J1). While this decision has made healthcare more
affordable, it has also led to increased healthcare costs
in the long term. Overall, Scenario 3 presents a mixed
picture of the future of healthcare in Iran. While there
have been improvements in some areas, there are still
significant challenges that need to be addressed to
ensure that all Iranians have access to affordable, high-
quality healthcare. The name “Selective Information
Access” is appropriate for this scenario, as access to
validated information is highlighted as a key factor in
improving healthcare outcomes.

Scenario 4: “Technological ambiguity”

The believable scenario, envisions a future where the
budget of Iran’s health system remains stable (A2) and
economic sanctions are lifted (B1), providing some
relief to the healthcare sector. In this scenario, infor-
mal payments are eradicated (C1) and there is only
a moderate conflict of interest (D2), which reduces
corruption and inefficiencies in the healthcare sys-
tem. The consumption of expensive high-tech health-
care services decreases (E1) due to reduced access to
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advanced medical technologies and a decrease in will-
ingness to pay for such services. The inflation rate in
the healthcare sector remains constant (F2), which sta-
bilizes healthcare costs. There is a decrease in induced
demand (G1), which also helps to control healthcare
costs. The development of integrated health informa-
tion systems (H1) allows for more informed decision-
making by healthcare providers. The family physician
plan and referral system are implemented step-by-step
in provinces (I2), increasing access to primary care
services and reducing the reliance on costly second-
ary and tertiary care. Finally, preferential currency
subsidies are not eliminated, and expensive drugs are
included in basic health insurance benefit packages
(J1), making it easier for households to afford essen-
tial healthcare services. Despite these improvements,
the uncertainty around the adoption and use of new
medical technologies creates a sense of “Technological
Ambiguity” in the healthcare system, which may lead
to inefficiencies and challenges in healthcare delivery.

Scenario 5: “Induced demand management”

The best-case scenario, depicts a future in which
the budget of the healthcare system remains stable
(A2), and economic sanctions on Iran are lifted (B1).
Efforts to eradicate informal payments in the health-
care sector have been successful (C1), and there is
only a moderate conflict of interest (D2), leading to
a more efficient and effective healthcare system. Due
to decreased access to advanced medical technologies
and decreased willingness to pay, there is a decrease
in the consumption of expensive high-tech healthcare
services (E1). The inflation rate of the health system
remains constant (F2), which ensures the affordabil-
ity and accessibility of healthcare services. Moreover,
there is no substantial change in induced demand
(G2), which further helps to manage healthcare costs.
Efforts have been made to develop integrated health
information systems in the health sector (H1), which
help healthcare providers make informed decisions.
The family physician plan and referral system are
implemented step-by-step in provinces (I2), which
ensures that patients receive the appropriate level of
care at the right time and reduces healthcare costs.
The preferential currency subsidies are not eliminated,
and expensive drugs are included in the basic health
insurance benefit packages (J1), which makes essential
healthcare services affordable to households. Overall,
this scenario provides a hopeful future for the health-
care system in Iran, where healthcare services are
accessible, affordable, and of high quality. The name
“Induced Demand Management” is suitable for sce-
nario 5 because it highlights the effective management
of induced demand in the healthcare sector, which
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plays a crucial role in reducing healthcare costs and
ensuring that healthcare services are accessible and
affordable to households.

Scenario 6: “Incremental reforms”

The high desirable scenario, describes a future in
which the budget of the healthcare system remains
stable (A2), and economic sanctions on Iran are lifted
(B1). Informal payments in the healthcare sector have
been eradicated (C1), and there is only a moderate
conflict of interest (D2), leading to a more efficient and
effective healthcare system. Due to decreased access
to advanced medical technologies and decreased will-
ingness to pay, there is a decrease in the consump-
tion of expensive high-tech healthcare services (E1).
The inflation rate of the health system remains con-
stant (F2), which ensures the affordability and acces-
sibility of healthcare services. There is no substantial
change in induced demand (G2), which helps man-
age healthcare costs. Specific authorities have access
to integrated and validated information (H2), which
helps them make informed decisions. A step-by-step
approach is taken to eliminate preferential currency
subsidies and increase the price of medicines and
medical devices (12), which gradually reduces the bur-
den on the healthcare system. However, preferential
currency subsidies are not eliminated, and expensive
drugs are included in the basic health insurance bene-
fit packages (J1), which makes essential healthcare ser-
vices affordable to households. Overall, this scenario
depicts a future in which the healthcare system in Iran
undergoes incremental reforms, leading to a more
sustainable and efficient healthcare system. The most
suitable name for scenario 6 is “Incremental Reforms”,
as it portrays a future in which the healthcare system
in Iran is undergoing gradual improvements to become
more efficient, accessible, and sustainable. The step-
by-step approach taken to eliminate preferential cur-
rency subsidies and increase the price of medicines
and medical devices is a clear indication of the incre-
mental reforms being implemented.

Scenario 1"Catastrophic Cost Crisis”, which predicts
catastrophic health expenditures, reduced health bud-
gets, severe economic sanctions, corruption, and an
increase in expensive high-tech healthcare services,
was found to be the most believable scenario. Sce-
narios 2 and 3 have stable characteristics and are not
appropriate for designing a strategy. Scenarios 4, 5,
and 6 have idealistic for the future of the health system
in Iran.
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Discussion

In developing countries such as Iran, the reliance on
out-of-pocket (OOP) expenditures for healthcare
financing has resulted in a concerning rise in house-
holds exposed to catastrophic and impoverishing
health expenditures. This research aimed to evaluate
the future impacts of various drivers, macro trends,
and associated uncertainties shaping catastrophic and
impoverishing health expenditures in Iran. Alternative
scenarios for the year 2030 were presented through a
qualitative methodology that employed scenario plan-
ning techniques, cross-impact analysis matrix tools,
and the MicMac software to identify and analyze
the drivers of uncertainty surrounding these health
expenditures.

The Cross-Impact Analysis (CIA) technique, as a
means of futures research, provided valuable insights
by revealing the characteristic role and importance of
variables in relation to each other in the system. This
method allowed us to consider the potential impacts
that future events may have on each other. Subse-
quently, the Scenario Wizard software, in collabora-
tion with an expert panel, was utilized to pinpoint key
uncertainties and articulate potential scenarios for the
evolution of catastrophic and impoverishing health
expenditures by 2030. The integration of innovative
futures study methods, particularly scenario building,
has become increasingly beneficial in contemporary
healthcare planning and management, offering the
flexibility needed to formulate strategic solutions for
nationwide health economic issues.

The study further employed Cross-Impact Balance
Analysis (CIB) as futures study tools, identifying the
roles and significance of each variable within Iran’s
health system. A systematic framework, based on CIA,
established contextual relationships among the 29
variables affecting households exposed to catastrophic
and impoverishing health expenditures in Iran. Fuzzy
MICMAC analysis was then applied to evaluate the
interactions among the identified variables, leading to
the identification of 10 key variables crucial for devel-
oping scenarios using the cross-impact algorithm:

+ Var36 Budget deficit of the health system.

» Var53 Economic sanctions against Iran.

+ Var25 Informal payments or under-the-counter
payment.

+ Var45 Conlflict of interests of Iran’s health system
decision-makers.

+ Var21 Increasing consumption of expensive high-
tech health care services.

+ Var54 Inflation rate in the health sector.

+ Var33 Induced demand (consumer or supplier).
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« Var44 Lack of reliable and transparent electronic
information systems.

+ Var52 Lack of implementation of family physician
and referral system in the whole country.

« Var4l The increase in the price of medicine and
medical devices due to the increase in the exchange
rate and the removal of the preferential currency
subsidy.

According to cross-impact balance analysis, six scenar-
ios with strong consistencies were identified, explor-
ing the future of healthcare expenditure in Iran under
different economic and policy environments. Sce-
nario 1 emerged as the most plausible future, portray-
ing a grim picture of healthcare in Iran characterized
by reduced funding, severe economic sanctions, and
widespread informal payments and corruption, result-
ing in escalating healthcare costs and financial hard-
ships for households. In Scenario 1, the variable A3
(reducing the budget of the health system) exhibited
the highest consistency value. The primary reason for
the substantial out-of-pocket expenses and increasing
catastrophic and impoverishing health expenditures
was the constrained budget of the health sector com-
pared to the national budget, leading to a general gov-
ernment budget deficit. Addressing this issue requires
moving toward operational budgeting, cost-efficiency
management (evidence-based decision-making), and
creating a system for the timely receipt of revenues.

I3 (the Family Physician Program and referral sys-
tem not implemented in Iran) was the second variable
with high consistency in Scenario 1. Successful imple-
mentation of family physician policies depends on the
political, economic, social, and cultural context in the
country, emphasizing the need to consider these fac-
tors for effective policy execution.

G3 (the increase in consumer surplus due to induced
demand) emerged as the third variable with high con-
sistency in the first scenario. Policies to impede phy-
sician-induced demand, such as implementing the
family physician plan at the national level, developing
clinical guidelines for family physicians, and establish-
ing a comprehensive health services system, are crucial
to addressing this issue.

F3 (the inflation rate in the health sector increases at
a rate twice higher than prevailing inflation rates) was
the fourth variable with high consistency in Scenario
1. Effective control of the health inflation rate can
be achieved through increasing insurance coverage,
which could decrease the health inflation rate by con-
trolling prices and compelling health service providers
to stabilize prices.

H3 (lack of access to up-to-date and integrated infor-
mation systems) emerged as the fifth variable with
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high consistency in Scenario 1. Establishing a com-
prehensive up-to-date information system is crucial
for improving governance, surveillance, responsibil-
ity, resource mobilization, and financing functions
in the health sector. This involves substituting tradi-
tional health service delivery structures with health
information technologies, creating a national online
data warehouse for health insurance enrollees, and
strengthening the financing function.

J3 (eliminate preferential currency subsidies and
sudden increase in medicines and medical device
prices) was the sixth variable with high consistency in
Scenario 1. The elimination of foreign currency subsi-
dies for medicines would adversely affect accessibility,
and careful consideration of political context and the
addressing of exchange rate gaps are necessary.

B3 (sanctions have more severe consequences)
emerged as the seventh variable with high consis-
tency in Scenario 1. Intensifying sanctions led to an
increased inflation rate in the health sector, decreased
services by insurance companies, and a subsequent
rise in out-of-pocket payments, negatively affecting
access to healthcare.

C3 (informal payments are deeply ingrained in the
healthcare sector) was the eighth variable with high
consistency in Scenario 1. Mitigating the persistence
of informal payments and high co-payments requires
realistic tariff valuation, increased monitoring, timely
payment to healthcare providers, deterrence laws,
increased supervision and coordination between rel-
evant organizations, ethics training, and performance-
based payment.

D3 (severe conflict of interest) was the ninth vari-
able with high consistency in Scenario 1. The complex-
ity and conflict of interest in the health system require
the adoption of conflict-of-interest policies and proce-
dures, including annual conflict disclosures, to effec-
tively manage this phenomenon.

E3 (increasing consumption of expensive high-
tech health care services due to increased access to
advanced medical technologies and an increase in will-
ingness to pay) was the tenth variable with high con-
sistency in Scenario 1. Health Technology Assessment
is crucial in ensuring the maximum health benefit for
the community and preventing the emergence of inef-
ficient technologies.

The results underscore that Scenario 1, driven by a
reduction in the health system budget, is a significant
driver scenario in Iran’s health system, exacerbating
households’ exposure to catastrophic and impoverish-
ing health expenditures. It paints a challenging pic-
ture of the future of healthcare in Iran, with decreased
funding, severe economic sanctions, and deeply
ingrained informal payments and corruption leading
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to skyrocketing healthcare costs and financial hard-
ships for households.

In this scenario, addressing the insufficient budget
of the health sector, the successful implementation of
family physician policies, policies to impede physi-
cian-induced demand, controlling the health inflation
rate, establishing comprehensive up-to-date informa-
tion systems, addressing exchange rate gaps, mitigat-
ing informal payments, managing conflicts of interest,
and adopting health technology assessment are critical
steps for improvement and strengthening of the health
system. This study offers valuable insights into poten-
tial future scenarios of catastrophic and impoverish-
ing health expenditures in Iran. By understanding and
addressing the key variables, policymakers can make
informed decisions to mitigate the impact of future
challenges, ensuring a more resilient and equitable
healthcare system for the nation.

While cross-impact analysis offers valuable insights,
it is essential to acknowledge the inherent limitations
associated with its application. The methodology relies
on assumptions and expert opinions, introducing a
degree of subjectivity into the analysis. The scenarios
presented in this study are exploratory and based on
the current understanding, and it is crucial to recog-
nize that future developments may influence the actual
trajectory of catastrophic and impoverishing health
expenditures in Iran. The uncertainties inherent in
projecting future events highlight the need for caution
in interpreting the results and the importance of regu-
larly revisiting and updating scenarios to reflect evolv-
ing realities.

Scenario analysis, encompassing methodologies
such as MICMAC and Scenario Wizard analyses, is
widely regarded as a more effective method com-
pared to many contemporary approaches. However, it
is imperative to highlight certain limitations associ-
ated with these techniques. A key consideration is the
substantial reliance on the knowledge and expertise
of the expert panel, and the presence of biases among
panel members can significantly impact the results. To
address this challenge, assembling a multidisciplinary
team is essential, ensuring a diversity of perspectives
and expertise that contributes to a more comprehen-
sive and unbiased assessment.

The process of developing scenarios for future
studies represents a simplified approach when con-
trasted with the intricate complexities and contra-
dictions inherent in the real world. It is essential for
readers to recognize that scenarios, by their nature,
involve a level of abstraction from reality. Despite
these challenges, the identification of critical factors,
uncertainties, and potential scenarios equips decision-
makers with the necessary context to navigate intricate
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interactions and emerging changes within the health-
care system. This facilitates the establishment of a
foundation for prioritizing and implementing effective
strategies in response to plausible future scenarios.

Despite the acknowledged limitations, the study’s
robustness is grounded in its comprehensive analysis
and identification of key variables influencing future
health expenditures in Iran. The rigorous design of
the methodology, including the use of cross-impact
analysis tools such as CIA and CIB, adds to the
strength of the study. While subjectivity is inherent
in expert-driven methodologies, the large set of vari-
ables considered, statistical analyses employed, and
scenario-building approach contribute to the overall
reliability of the findings.

Conclusion

This study underscores the importance of develop-
ing flexible strategies and scenarios for improving the
health system in developing countries, such as Iran,
and highlights the need to address key variables affect-
ing households exposed to catastrophic and impov-
erishing health expenditures. Based on the findings
of this study, key components were identified, and by
structural analysis of the relationships between them
in MicMac software, the variables “budget deficit’,
“economic sanctions’, “informal payments”, “infla-

» o« » o«

tion rate”, “conflict of interests”, “induced demand’,
“increasing consumption of expensive high-tech
healthcare services”, “lack of reliable and transparent
electronic information systems’, “lack of implemen-
tation of family physician and referral system”, and
“increase in the price of medicine and medical devices”
as drivers. By addressing these variables, policymakers
can take steps to improve access to healthcare and pro-
tect households from financial hardship.

The six main scenario spaces were mapped and nar-
rated, extracted from possible and compatible alter-
native futures based on the results of Scenario wizard
software, which is a reasoned and reliable basis for
designing any strategy and policy in the future of
healthcare expenditure in Iran. These scenarios pro-
vide a helpful tool for Iranian healthcare planners
and policymakers to identify potential challenges and
develop strategies to address them.

The study recommends several policy options for
Iran’s health system according to the driver scenario.
These include implementing operational budgeting,
cost-efficiency management, and timely receipt of rev-
enues, as well as reinforcing governance, regulation,
financing, payment, and behavior dimensions. Other
policies include increasing insurance coverage, invest-
ing more in the health system, using health informa-
tion technologies, and adopting a conflict-of-interest
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policy. Iran should also use Health Technology Assess-
ment and implement universal healthcare to ensure
maximum health and prevent financial hardship.

Abbreviations

LMICs Low and middle-income countries

CHE Catastrophic health expenditure

UHC Universal health coverage

SDGs Sustainable Development Goals

WHO World Health Organization

OOPs Out-of-pocket payments

EMRO Eastern Mediterranean Regional Office
STEEP Social, technical, economic, environmental, and political
MOHME  Ministry of Health and Medical Education
CIA Cross-impact analysis

ClB Cross-impact balance analysis

MDI Matrix of direct influence
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