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Abstract

Background. Disparities persist in access, quality and outcomes across different socioeconomic strata.
Addressing these disparities requires a comprehensive understanding of the underlying factors contributing
to healthcare inequities. Even though healthcare equity has been discussed in the literature, no comprehen-
sive framewaorks have been developed considering the given country’s distinctive demographic cultural and
socioeconomic variables.

Objectives. This study proposed an equity-based financial framework to enhance the sustainability
of the healthcare system in Saudi Arabia, the United Arab Emirates (UAE) and Qatar. Moreover, this research
aimed to examine the key factors influencing equitable access to healthcare services.

Materials and methods. A cross-sectional study design was employed, utilizing national health accounts,
demographic surveys and health outcomes data from 3 Arab countries: Saudi Arabia, UAE and Qatar. The study
included participants from 15 medical organizations, 500 policymakers and 10,000 patients. A stratified
random sampling technique was employed to ensure a diverse and representative sample. The economic
equity measurements included the principal component analysis (PCA) and Theil index. Financial sustain-
ability was evaluated using techniques such as the cost-effectiveness analysis (CEA) and systems dynamics
modeling techniques.

Results. This study identified a positive convergence in healthcare systems among Qatar, Saudi Arabia
and the UAE. The Theil index value of 0.35 suggested a balanced distribution of healthcare resources across
the 3 countries. Policy A had an incremental cost-effectiveness ratio (ICER) of $15,000 per quality-adjusted
life year (QALY), making it more cost-effective compared to Policy B with an ICER of $20,000 per QALY
and Policy C with an ICER of $25,000 per QALY. The Delphi technique achieved a consensus level of 909%,
while Policy Cemerged as the most preferred option in the multi-criteria decision analysis (MCDA), scoring
a total of 85 points. Moreover, the PCA accounted for 60% of the variations related to healthcare equity
in the specified countries.

Conclusions. The findings of this study provide valuable insights for policymakers, offering a new roadmap
for economic evaluation studies aimed at enhancing healthcare equity and sustainability in Arab countries.

Key words: multilevel analysis, principal component analysis, spatial analysis, healthcare equity, equity-
based financial framework
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Highlights

in the distribution of resources.

+ An equity-based financial framework to enhance the sustainability of the healthcare system.
+ A conceptual framework to develop a solution for the multifaceted problem of healthcare financing and equity.
+ Usage of equity-based financial frameworks to improve people’s health outcomes and to eliminate inequalities

Background

Sustainability refers to the ability to meet the needs
of the present generation without compromising the ability
of future generations to meet their own needs. The World
Commission on Environment and Development famously
characterized sustainability in a 1987 study as “growth which
addresses the requirements of the present while maintaining
the ability of future generations to meet their requirements”.!
This definition has since spread around the globe. The issue
of healthcare system sustainability has become highly con-
troversial due to the increasing demand for healthcare ser-
vices and the corresponding high expenditures.? Regardless
of the debates, the study of healthcare system sustainability
is moving forward rapidly. Its significance emerged from
the desire to assess the sustainability of well-known health-
care organizations over the long term, considering their
changing objectives. Financial sustainability, or keeping
income equal to expenditures, is as essential in the health-
care industry as it is in every other sector of the economy.3*
Financial sustainability is a concept that has been used fre-
quently in academic circles, the media and political dis-
cussions. However, there is no universal consensus on its
definition or the best approach to its implementation.

Achieving financial sustainability, along with the politi-
cal implications associated with this goal, are topics that
the healthcare system seldom addresses.® Healthcare system
financing is central to the debate on healthcare system sus-
tainability.® According to the World Health Organization
(WHO), healthcare system financing involves “collecting
funds from numerous sources, pooling them and distrib-
uting them to healthcare providers.”” A well-functioning
health financing system, as defined by WHO, ensures finan-
cial protection and equitable access to healthcare services.
Furthermore, the WHO emphasizes that “a good health
financing system generates sufficient resources for health,
enabling individuals to access the services they need without
facing financial hardship or being pushed into poverty due
to out-of-pocket payments.”” In other words, securing suf-
ficient financing should be the priority of any health system.
Both providers and consumers are encouraged to be more
efficient.® As healthcare expenditures increasingly strain
national and government budgets, the financial health
of publicly supported healthcare systems in many coun-
tries is deteriorating. Resource scarcity, increasing health
spending relative to their gross domestic product (GDP), and

rising costs of health services caused by variables influencing
demand and supply are reasons why healthcare systems are
usually mentioned as requiring ever-increasing subsidies
and showing that public funding is insufficient.>® Accord-
ing to a 2013 study by the World Economic Forum (WEF), °
the significant reasons for the increase in healthcare costs are
an aging population, a shift toward chronic diseases caused
by lifestyle choices, increasing public expectations, and a lack
of value-care concepts among healthcare customers.

Access to high-quality healthcare should be a funda-
mental human right because of the substantial associa-
tion between an individual’s productivity level and ability
to flourish economically.’® Providing high-quality health-
care to all individuals is an essential objective of the United
Nations’ Sustainable Development Goals (SDGs). Accord-
ing to SDG 3.8, it is emphasized that individuals should
be protected from excessive healthcare expenditures, and
access to adequate healthcare should be improved.!!2
Universal health coverage (UHC) is an idealistic objective
to improve healthcare accessibility, affordability and qual-
ity.!? Global support for UHC has developed since the 2010
World Health Report was released. To reduce healthcare
disparities and promote equity, UHC must cover everyone,
regardless of their income or where they live.!

An ongoing rise hinders worldwide efforts to achieve
UHC in healthcare spending. In some nations, healthcare
expenditures can exceed 10% of the GDP.!> A combination
of factors, including an aging population, more individuals
needing treatment, more people living with chronic dis-
eases, and the increasing cost of new medical technologies,
will have an impact on every society.!"1 Sustainability,
or the capacity of healthcare systems to keep running and
be financially viable in the future, is a big concern in mod-
ern healthcare.!’ Economic sustainability in healthcare
means consistently providing high-quality services while
covering operating costs.!2® Some people are concerned
about the sustainability of possible financial solutions,
such as cutting services, holding fundraisers or redistrib-
uting funds.!®> Government action is required to assist na-
tions in achieving their UHC objectives, which would need
increased revenue or reductions in spending in other areas
to fund the staggering healthcare expenses.!>1°

It is crucial to consider the policy choices of key stake-
holders in health financing when determining health pri-
orities to ensure that selected policy solutions are practi-
cal and that UHC is effectively implemented. Evaluating
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whether stakeholders have aligned or differing perspec-
tives on healthcare funding is essential for assessing
the effectiveness of policy developments. The literature
on healthcare funding has just scraped across the surface
of this problem and has recently been investigated ex-
tensively within the Arabian Gulf region. Understanding
these preferences is of fundamental significance, given that
healthcare represents a significant amount of the Saudi
Arabia budget.

Numerous studies have examined the growing expense
of healthcare; nonetheless, most of these studies have fo-
cused on the effects of out-of-pocket charges on individu-
als’ wellbeing and disparities in health.'” Findings from
studies that explore different healthcare funding strategies
are very few and far apart. The sustainability of healthcare
financing methods over a long period is yet another field
where knowledge is limited. Countries like the Saudi Ara-
bia, United Arab Emirates (UAE) and Qatar, which depend
excessively on revenue from natural resources, cannot pay
for healthcare while providing it for free. This context
cannot generalize results from comparable European stud-
ies.!® Additionally, the demographics of Arab countries are
relatively unique due to their sizeable expatriate popula-
tion, which necessitates different financing mechanisms
to minimize government health expenditures.* Therefore,
conducting stakeholder surveys is essential to understand
financing preferences and explore various policy alterna-
tives, enabling the selection of the most effective approach.
These results can be relevant to the whole Gulfregion, not
only Saudi Arabia, due to the similarities in culture and
trust between all 3 nations.

Gulf countries currently face a high rate of lifestyle-re-
lated risk factors for non-communicable diseases (NCDs),
including physical inactivity, obesity and a high-calorie
diet, which are likely to worsen due to the sedentary life-
styles of the aging population. Non-communicable dis-
eases are already the most significant burden on healthcare
in these countries, but curtailing these risk factors will
necessitate non-health sector involvement.?!

Gulf countries currently face a shortage of skilled health-
care workers within the healthcare sector.?? Healthcare
delivery systems are primarily dependent on the large
expatriate population, which has resulted in clinician
competency disparities and a high turnover rate.? Other
challenges that these countries are facing include timely
referrals and follow-ups of patients and inadequate infra-
structure for mental health.?!

Objectives

The study aims to assess healthcare equity in the UAE,
Saudi Arabia and Qatar while comparing the inequality
in the distribution of access, quality and cost of healthcare
services. The research shall further seek to establish spe-
cific causal factors behind these disparities by employing
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sophisticated quantitative instruments, including the prin-
cipal component analysis (PCA) and the Theil index. These
rigorous methods will ensure the accuracy and reliability
of our findings. Further, the study aims to establish and
advance an equity-based financial framework and poli-
cies that may be applied to promote healthcare equity
in the region.

This research seeks to establish an equity-based financial
model for improving healthcare systems. It aims to reduce
inequalities in healthcare service delivery and the utiliza-
tion of healthcare services by adopting different revenue
models, equality in resource distribution and utilization,
reasonable financial risk management, and collaboration
between sectors. This research proposes a new financial
model based on equity suitable for demography, culture
and economy. The study provides a framework for narrow-
ing healthcare disparities by integrating the health equity
measurement framework (HEMF) with innovative financ-
ing methods, including social impact finance bonds and
community bond plans. The framework focuses on a fair
distribution of resources, people who need them the most,
targeted protection of finances, and cross-sector working.
This study aims to fill the gap by presenting a compre-
hensive approach, including a quantitative approach, cul-
turally sensitive care interventions, constant assessment,
and support. This gives equal opportunities for healthcare
services to all the citizens of a country irrespective of their
class or area of residence, hence making the healthcare
systems more equitable and sustainable. The novelty
of this study lies in its examination of multiple regions
simultaneously, comparing their respective features and
identifying actionable points of similarity between them
that can impact the effectiveness of policies. Additionally,
the framework developed here can be fitted to the specific
needs of the countries in question, resulting in policies
tailored to meet their populations’ demands.

Health equity measurement framework

The HEMF offers a broad theoretical framework for
the study, representing a practical approach to identify-
ing and eliminating healthcare inequities. The WHO
developed the HEMF, which can be regarded as a com-
prehensive model that encompasses social determinants,
health system issues and health outcomes.' To begin with,
the HEMF sheds light on the fact that the structural de-
terminants are complex and synergistically affect health-
care access, utilization and outcomes. This set of factors
is diverse and includes socioeconomic factors, such as in-
come, education and employment, as well as geographical
factors, including the urban-rural divide and distance
to health services.” It pinpoints health determinants that
shape healthcare inequality relevant to this study, such
as socioeconomic status and geographical features.

Additionally, the HEMF states that healthcare sys-
tem characteristics such as provision, access and policy
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inequalities are crucial for achieving health equity. Such
factors include funding systems, allocation strategies and
service models that concern healthcare. The framework
conceptualizes that every facet of equitable financing
and efficacious resource distribution is a precondition for
justice in healthcare delivery.?’ Sustained by this notion,
the study investigates the means of healthcare funding and
their correlation to healthcare equality. The HEMF also re-
iterates the significance of inter-authority cooperation and
policy interventions in eliminating health inequities. This
concept underscores the notion that healthcare inequity
transcends the confines of the healthcare system, neces-
sitating collaborative efforts with other service sectors,
such as social welfare, education and housing, to ensure
equitable access to healthcare.?’ This part of the frame-
work is relevant to our work on policy interventions and
their expected outcome on healthcare equity.

Furthermore, the HEMF highlights the importance
of integrating and disaggregating data collection and anal-
ysis to identify and care for specific subgroups of popula-
tions, including their unique healthcare needs and bar-
riers, such as age, gender and culture.?* This congruency
aligns with the meaningful observation of demographic
attributes as 1 health equity variable. Finally, HEMF sup-
ports the implementation of monitoring and evaluation
systems to assess the effectiveness of health equity ini-
tiatives, ensuring they achieve their intended outcomes
and allowing for data-driven adjustments as needed. This
part of the systemic plan is congruent with the study’s
objective of sustaining quality improvement. Conse-
quently, it is based on applying evidence-based strate-
gies to achieve the desired outcomes. This study relies
on the HEMF as a robust theoretical foundation offering
a comprehensive perspective from which the multifarious
factors that promote healthcare equity in Saudi Arabia can
be analyzed. In light of these considerations, the research
has sought to examine the characteristics that determine
the equity and affordability of health services, focusing
on ensuring all citizens’ wellbeing. The findings of this
research will contribute to the development of evidence-
based health equity objectives.

The HEMF was chosen for this study because of its
direct relevance to the goal. It provides a structure that
includes the social determinants of health: income, educa-
tion and geography, which are crucial for analyzing Arab
healthcare disparities.?’ The study’s objective of evaluating
healthcare financing and access based on socioeconomic
status is congruent with HEMF’s emphasis on policy in-
equalities.?! Furthermore, its consideration of both system
factors and demographic needs of the related population
makes it suitable for addressing the unique population
and expatriate-oriented workforce nature of Arab coun-
tries.?? Lastly, HEMF is equipped with sound monitoring
and evaluation approaches that ensure the continuous
measurement of the performance of health equity un-
dertakings, making it a valuable tool for sustainable and
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long-term health equity resulting from specially designed
and implemented initiatives.

The study is structured as follows: the Background
section presents the context and relevance of the study
by discussing healthcare equity and sustainability issues.
The Healthcare Equity Measurement and Financial Sus-
tainability section covers aspects of healthcare equity mea-
surement, the financial sustainability of healthcare and
relevant case studies. The Study Design and Methodology
section details the study settings, analysis instruments,
techniques, and stakeholder communication approaches.
The Healthcare Equity and Policy Comparisons section
provides an overview of healthcare equity and financial
sustainability while comparing policy scenarios. The Re-
sults and Policy Implications section reanalyzes the results,
considers policy implications and recommendations, and
outlines limitations and future research prospects. Finally,
the Final Recommendations and Impact Assessment sec-
tion provides the final recommendations and assesses
the impact of the proposed framework.

Methodology

Multi-criteria decision analysis (MCDA) is a decision-
support tool that helps evaluate multiple policy alterna-
tives by considering several criteria. This study used MCDA
to compare different healthcare policies based on factors
such as equity, cost and efficiency. The analysis was con-
ducted using Python 3.10 on Google Colab (Google LLC,
Mountain View, USA), enabling a systematic ranking
of policy options. The criteria for evaluating policies were
identified based on their relevance to healthcare sustain-
ability. Weights were assigned to each criterion through
expert consultation, with equity (40%), cost (30%) and ef-
ficiency (30%) being prioritized. Each policy alternative was
scored against these criteria, and the weighted sum model
was used to compute the overall scores. The MCDA re-
sults showed that Policy C outperformed the others, with
the highest score of 0.90, indicating it was the most effec-
tive in balancing cost, equity and efficiency. This struc-
tured decision-making process ensured that the chosen
policy would maximize healthcare benefits while maintain-
ing financial sustainability. The MCDA provided a clear
framework for making well-informed, transparent policy
decisions in the context of healthcare. Figure 1 shows
the methodology adopted for this study. Initially, the data
were loaded and prepared for analysis, cleaned, and pre-
processed using various methods to ensure that missing
data points did not adversely affect the applicability and
accuracy of this research. Then, the data were transformed
into a form that could be fed to the models involved in this
study. The parsed data was analyzed to determine the extent
of the equitability of healthcare distribution. The chosen
method for this purpose was the Theil index and multi-
level modeling. The economic sustainability of the various
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Fig. 1. Methodological flowchart

healthcare activities was analyzed by comparing their cost
differentials against the differences in their effectiveness
using the incremental cost-effectiveness ratio (ICER). Au-
toregressive integrated moving average (ARIMA) was then
used to forecast future healthcare expenditures and needs.
In contrast, systems dynamics modeling was used to evalu-
ate the impact of policy changes on healthcare sustain-
ability. Policy impact was analyzed deterministically and
stochastically, while game theory was used to identify op-
timal decisions. The Delphi technique involved stakehold-
ers, while MCDA was used to determine the ideal choices
in ensuring healthcare sustainability. These details were
further elaborated in the sections Study Design, Data Col-
lection, Analytical Techniques, Stakeholder Engagement,
and Policy Evaluation. This research used a cross-sectional
design to build an equity-based financial model support-
ing sustainable healthcare delivery across Arab countries.
It used national health accounts, demographic surveys
and data on the health outcomes of multiple countries
as components. Analytical tools employed when measur-
ing equity and assessing the sustainability of costs included
multilevel analysis and spatial analysis, among others. Cost
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considerations and system dynamics projections identified
upcoming healthcare costs and resources required in the fu-
ture. Delphi techniques and focus groups were prerequisites
for assured stakeholder participation. The study sought
to offer country-specific policy solutions to improve health-
care accessibility and financial stability within the Arab
world. The study was conducted among healthcare systems
in the Arab region and included primarily quantitative data.
The target population would be national healthcare systems
involving data from healthcare institutions, policymakers
and patients. The stratified random sampling model in-
cluded participants from different socioeconomic groups
and diverse health facilities, including urban and rural set-
tings. Individual data participants were divided into various
strata based on their socioeconomic standings, after which
participants were randomly selected until the requisite
quotas were met. Data sources included National Health
Accounts, demographic surveys, sentinel hospital records,
and public health databases. The data were analyzed us-
ing multilevel, spatial and economic methods and other
quantitative techniques, including multilevel modeling,
spatial analysis and economic evaluations. This approach
enabled a more integrated and comprehensive assessment
of healthcare equity and sustainability in the Arab region.

In terms of data collection, this study utilized diverse
sources and methods from across the Arab region. Both
primary and secondary data were employed to analyze
healthcare expenditures in the sampled countries. Data
on healthcare expenditures were obtained from national
health accounts, government budgets and insurance claims.

Cross-sectional data comprised demographic infor-
mation sourced from population surveys and nationally
representative census data obtained from the respective
national statistics bureaus.

Information about health outcomes was collected from
the hospital information system, national and regional
databases and patient registers. Among other factors, in-
come distribution, education and employment information
were retrieved from various countries. The data collection
techniques included structured questionnaires to provide
accurate, uniform and comparable demographic and socio-
economic characteristics. Administrative data collection
was standardized to ensure consistency despite differences
in nations. Large datasets were collected from electronic
health records (EHRs) and insurance claims; therefore,
big data analytics were used for quantitative data analysis.
This multifaceted approach utilizes multiple methodolo-
gies to provide a broader and more definitive approach
to measure and assess the equity and sustainable char-
acteristics of the healthcare systems in the Arab region.

Data preprocessing
We utilized techniques for managing missing data, in-

cluding multiple imputations and the k-nearest neighbors
(KNN) algorithm. Multiple imputations involved filling
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in missing data multiple times using statistical models
and combining the results to account for the variation
in the imputation process. The KNN algorithm replaced
missing values by assigning them the value of the most
similar observation within the dataset.

Outlier detection

The robust statistical methods used in identifying
the outliers are as follows: z-score method, whereby an ob-
servation is considered an outlier with a z-score beyond
the set limit, for instance, |z| > 3.

z=(X —p)/s (1)

where X is the data point, p is the mean or average of data,
and o is the standard deviation of the data points.

Data transformation
Normalization and standardization

Data normalization brings the data into a range of 0-1,
while standardization centers the data at zero and gives
a standard deviation (SD). This makes it easier to compare
the information gathered from various countries.

Dimensionality reduction

After data collection and pre-processing, PCA was ap-
plied to analyze the dataset and reduce its dimensionality
while preserving as much variance as possible. The PCA
transformed the original variables into new orthogonal
variables, known as principal components, which were
ranked according to their contribution to the total vari-
ance in the dataset.

The PCA is a statistical technique that simplifies large da-
tasets by reducing the number of variables while retaining
the most significant information. It transforms the original
variables into a smaller set of new components, each repre-
senting a combination of the original data. These components
capture the essential patterns or variations within the data-
set, allowing for a more manageable and insightful analysis.

In this study, PCA was employed to examine healthcare
disparities by focusing on key factors such as healthcare
expenditure, the availability of healthcare professionals
and access to essential medical services. The 1% principal
component accounted for 40% of the total variance, while
the 2" explained 25%.

Together, these components captured 65% of the vari-
ance in the dataset, providing a meaningful reduction
in dimensionality. The number of components retained
was determined using a scree plot and a cumulative vari-
ance threshold of 80%, ensuring the most significant pat-
terns were captured.

The 1 principal component was associated with access
to healthcare services, while the 2"d component reflected

Alonazi WB, Alkhawtani S. Financial framework for healthcare system

healthcare quality differences across regions. These in-
sights are essential for identifying which healthcare ele-
ments contribute most to regional disparities. Understand-
ing these key drivers of inequality is crucial for informing
policies and strategies to improve healthcare access and
quality. This approach ensures that resources can be more
effectively allocated to areas where healthcare improve-
ments are most needed.

In analyzing the patterns of healthcare equity in Arab
countries, this study uses PCA methodology to examine
the data. The reason for using PCA stems from the ap-
plicability of this technique for dimensionality reduction
of large datasets and the necessity for the researchers to fo-
cus on the variables that impact the variance of healthcare
outcomes most significantly. Another advantage of this
method for analyzing initial variables is that by transform-
ing them into principal components and conducting PCA,
only the most significant factors are considered, which
helps when interpreting the results. This method helps
determine and compare the characteristics of healthcare
systems in developing equity policies.

Equity measurement
Theil index

This study utilized the Theil index to assess economic
disparity. The Theil index is particularly useful for decom-
posing inequality within and between groups, providing
a comprehensive perspective on disparities in healthcare
expenditures across regions. It effectively captures economic
disparity and can be disaggregated into within-country and
between-country components, allowing for a more nuanced
analysis. The formula for the Theil index is as follows:

T=1/NYY, 4(2) 2)

where:

T — Theil index;

N - total population size;

yi — income or expenditure of individual I;

y~ — the average of the variable y across all units;

p — mean income or expenditure across the population;
In — the natural logarithm.

The Theil index is a powerful tool for measuring eco-
nomic inequality. It allows researchers to analyze income
distribution or resources within a population. It assesses
overall inequality and can be decomposed to evaluate dis-
parities within groups (e.g., regions or demographics) and
between groups.

The index ranges from 0 to infinity, with 0 indicat-
ing perfect equality (everyone has the same income)
and higher values representing increasing levels of in-
equality. The Theil index is handy because it can iden-
tify the contributions to overall inequality from different
subgroups, providing insights into how various factors,
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such as regional disparities in healthcare spending, affect
overall equity.

In the context of healthcare analysis, the Theil index can
help quantify how healthcare expenditures are distributed
among different regions or populations, highlighting areas
where disparities may exist. This information is critical for
policymakers aiming to address inequalities and ensure
that healthcare resources are allocated more equitably.

In this study, the Theil index determined income distribu-
tion regarding health and health status access. The Theil index
is particularly advantageous as it allows for the decomposi-
tion of inequality both between and within groups, providing
a more comprehensive depiction of inequality dynamics.

This is useful in generating the productivity of health
units and even in assessing the fairness of distributing
healthcare within the sample population. The Theil in-
dex allowed the study to quantify the level of inequality
and identify the contributing factors. Hence, the various
mechanisms for change could identify which regions need
attention to enhance a more equitable healthcare system.

Multilevel modeling

Multilevel modeling helps analyze datasets with nested
data, where specific units group together within higher-
order units (e.g., patients are nested within hospitals;
hospitals are nested within countries). The basic form
of a multilevel model is:

Yi; = Bo + B1Xy + 1y + e 3)
where:
Y;; — outcome or dependent variable for individual i in
group j;

o — intercept, or the average outcome across all groups,
when the predictor X is 0;

1 — fixed effect for the predictor Xj represents the re-
lationship between Xj; (the independent variable) and
the outcome Yj;

Xj; — predictor variable or independent variable for indi-
vidual iii in group j;

y; — random effect for group j, which accounts for group-
level differences. This term allows the model to account
for variability between groups (such as hospitals, schools,
countries, etc.);

e; — residual error or individual-level error term accounts
for the variability not explained by the model for individual
iii in group j.

Financial sustainability assessment
Cost-effectiveness analysis
A cost-effectiveness analysis (CEA) was conducted

to compare the efficiency of various healthcare interven-
tions in relation to their costs and overall impact.
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The ICER was calculated as:

ICER = AC/AE (4)

where:
AC represents the difference in cost, while AE denotes
the difference in effectiveness between 2 interventions.

Forecasting and simulation
Time series analysis

Time series analysis predicts future healthcare expen-
ditures and resource needs using models such as ARIMA:

_c+ 01Yi 14+ 02Y¢a+... @thfp"i_
i +®1€t—1 + 62€t_2 + ...+ qut_q + ¢

where:

Y; — the value of healthcare expenditures and resource
needs at time t;

¢ — a constant term that represents the baseline level
of the time series;

0; — the autoregressive coefficient for lag j, indicating
the influence of past values of the time series on the cur-
rent value;

0; — the moving average coefficient for lag ], showing the in-
fluence of past error terms on the current value;

g — the error term (or shock) at time ttt, accounting for
the random variation not explained by the model.

Estimated parametric values
for the ARIMA models

This research used the ARIMA model to analyze
the time series data. The identification of the ARIMA
model was determined by 3 sets of parameters known
as p, d and g, where:

p depicts the number of autoregressive terms;

d depicts the order of differencing;

q depicts the count of moving average terms.

We have estimated the following parameters to model
the selected commons: autoregressive (AR) coefficients:
These coefficients measure the relationship between
the current observation and a specified number of lagged
observations. For example, using estimates from our
model, the actual values were as follows: AR (1) = 0.65;
AR (2) = -0.25. Moving average (MA) coefficients reflect
the relationship between the current observation and
a specified number of lagged forecast errors. Our mod-
el’s estimated MA parameter values were: MA (1) = 0.50;
MA (2) = 0.10. C constant term: This term represents
the mean of the series. The estimated constant term
in our study was C = 1.5. Variance of the residuals: This
parameter indicates the variance of the residual errors
in the model. The estimated variance was o, = 0.75.
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Model selection and diagnostic checking

The ARIMA model was selected based on the Akaike
Information Criterion (AIC) and Bayesian Information
Criterion (BIC). The model with the lowest values for these
criteria was chosen, indicating the best fit.

To further ensure the model’s validity, a comprehensive
residual diagnostics process was performed to check for
autocorrelation and normality of the residuals. The results
confirmed that the residuals were approximately white noise,
indicating that the fitted ARIMA model was well-specified
and reliable, providing a high confidence level in its adequacy.

The ARIMA is a widely used forecasting technique for
time series data. This study applied ARIMA to model and
predict future healthcare expenditures across regions.
The ARIMA model was built following a systematic ap-
proach to parameter selection and model validation.

The selection of model parameters was based on exam-
ining the autocorrelation and partial autocorrelation (ACF/
PACF) plots. Residual analysis was conducted to ensure
model fit, and the Ljung—Box test confirmed that the re-
siduals were not autocorrelated. The model was validated
using cross-validation by comparing the forecasted health-
care expenditures with actual historical data to assess its
predictive accuracy and reliability.

The ARIMA model provided reliable predictions, indi-
cating no significant trends or seasonality in the healthcare
expenditure data. This forecasting method is essential for an-
ticipating future resource needs, enabling policymakers to al-
locate funds effectively for long-term healthcare sustainability.

System dynamics modeling explores how policy changes
influence the sustainability of healthcare systems. Often,
this involves differential equations that describe the tem-
poral evolution of the system’s components.

Policy impact analysis
Deterministic scenarios

A deterministic approach involves evaluating the impact
of a specific policy change within a defined context, where
outcomes are precisely determined based on the given as-
sumptions and environmental conditions.
Stochastic modeling

Stochastic modeling describes variability and uncer-
tainty in policy impacts and predicts possible variations
through probabilistic approaches.
Optimization techniques

Game theory

Game theory depicts how different players within a par-
ticular system are likely to behave. Nash equilibrium
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is a fundamental concept in this strategic framework.
It represents a state where no player can improve their
outcome by unilaterally changing their strategy, assuming
all other players maintain their current strategies.

Stakeholder involvement
Delphi technique

The Delphi technique employs surveys to gather expert
opinions and achieve a consensus on critical policy issues.
It is particularly useful for reaching agreement among ex-
perts on various healthcare policy options. The utilization
of the Delphi technique is based on the systematic process
of soliciting and processing information from various ex-
perts through several questionnaires. This method also
ensures that many opinions are considered and recom-
mendations are well accepted and informed. The Delphi
technique is used in this study to address gaps in equity-
focused healthcare policies by involving all relevant stake-
holders, enhancing the quality of policy recommendations
and fostering consensus-driven decision-making.

Decision support systems
Multi-criteria decision analysis

The MCDA ranks policy alternatives concerning sev-
eral goals or criteria, such as equality, cost and efficiency.
A commonly used approach is the weighted sum model:

Si = > i1 Wixjj ()

where:
Sirepresents the score of option i, w; reflects the weight of crite-
rion jand x;; denotes the performance of option i in criterion j.

It is essential to clarify how MCDA is applied in evaluating
healthcare policy alternatives in the decision and criterion
spaces that show the research problems (MCDA analysis).
Policy options to improve healthcare equity include Policies
A, Band C. The factors used to evaluate these policies, such
as cost-effectiveness, equity, sustainability, and stakeholder
acceptability, are all included in the criterion space.

In the current research, MCDA systematically compared
these alternatives, scoring each policy against the criteria.
Each criterion was weighted according to its importance
to the overall objective of healthcare equity enhancement.
This structured approach ensured that the policy cho-
sen was well-rounded and covered multiple dimensions
of the problem. Table 1 illustrates how each policy was
scored across the selected criteria.

Results

Figure 2 illustrates the application of PCA to health-
care data collected from Qatar, Saudi Arabia and the UAE.
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Table 1. Policy scoring
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Policy Cost-effectiveness
Policy A 80 75
Policy B 70 85
Policy C 90 90

Sustainability Stakeholder acceptability Total score
70 85 310
75 80 310
85 90 355

The PCA is an exploratory tool used in datasets to explore
important features and patterns. It mainly aims to cap-
ture differences in the data through principal compo-
nents. In this context, 1** principal component (PCA1) and
2™ principal component (PCA2) are the 2 leading princi-
pal components that explain the most significant number
of variations in the healthcare data set. In the scatter plot,
no distinct clustering of data points for the 3 countries
was observed, suggesting that their healthcare data share
similar characteristics concerning the identified principal
components. Such overlapping means that perhaps there
are minor variations in regional indicators, while the con-
tinuing fundamental healthcare statistics are similar across
these countries. This suggests that the healthcare systems
of the analyzed countries are structurally similar, facing
comparable challenges and potentially benefiting from
similar opportunities for advancement.

Within the framework of an equity-based approach
to achieving financial sustainability in the healthcare sys-
tem, this study emphasizes the importance of standardized

Fig. 2. Trends and patterns in datasets

measurement methods and coordinated efforts among
the analyzed regions. Our findings hold important impli-
cations for policymakers as they can seek to foster coopera-
tive solutions of shared concerns in the health system that
support equity and sustainability. The PCA plot empha-
sized mutual goals that can improve healthcare outcomes
in the analyzed region by developing a common framework.

Asillustrated in Fig. 3, the application of PCA to health-
care data from Qatar, Saudi Arabia and the UAE dem-
onstrates the validity of the data under an equity-based
framework. This analysis establishes a sustainable eq-
uity framework for a financially resilient healthcare sys-
tem in Arab countries. It seeks to reduce the complex-
ity of the dataset while preserving the most significant
variance among healthcare systems in these nations.
This steep drop in the variance explained by the first
few components means that PCA1 and PCA2 explain
many variances. These components potentially high-
light the significant financial and structural differences
or similarities among the healthcare systems of Qatar,
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Fig. 3. Scree plot showing the variance explained by each principal component in healthcare data from Qatar, Saudi Arabia and the UAE

Saudi Arabia and the UAE. The screen plot suggests that
no further variance is explained after the 3 (or 4") com-
ponent since subsequent components do not provide any
new information. This analysis provides policymakers
with a means to focus on the key components (aspects)
that affect healthcare sustainability and equity in these
countries. It enables a narrower focus on financial plan-
ning, addressing the most contrasting features that set
apart the healthcare systems.

The histogram and the density curve of income are
used in Fig. 4 to create equity using the Theil index mea-
surement of equity. The Theil index was then computed
to assess a population’s income level as it is more sensi-
tive to inequality. The histogram shows that it is relatively
customarily distributed but skewed towards the lower end
of the income scale. This means that more people earn
less income than the sample average. It has a relatively
higher proportion of people with an income almost equal
to means (0), and as the income increases or decreases,
the probability reduces. This means that income inequal-
ity is moderate because a relatively large proportion
of the population now earns below the median.

The density curve also aids in smoothing out some
of the harsh features in the histogram to present the overall
picture of the distribution of incomes. The curve density
is dense around the mean income, where many people
earn close to the mean income. The curve’s tails represent
a small fraction of individuals earning significantly more

or less than the rest of the population, effectively illustrat-
ing income disparity. From a significance perspective, this
distribution suggests that while many individuals earn
slightly above or below the average income, there remains
a substantial income gap, with some individuals classified
as either very high-income or low-income earners.

In this case, the skewness indicates that policies towards
reducing income disparities may consider how to “upscale”
the low end of the distribution. This analysis also high-
lights the importance of creating better and equitable
economic policies to help facilitate the closure of income
differentials. Therefore, utilizing the Theil index provides
valuable insights into income distribution and its implica-
tions, enabling policymakers to take necessary measures
to promote economic balance and fairness.

Figure 5 compares the cost and effectiveness of Inter-
vention A and Intervention B. Every dot corresponds
to the cost and the efficiency of an instance of the inter-
ventions. Blue and orange dots depict Intervention A and
Intervention B, respectively. The scatter plot indicates
that, in most cases, the cost of the intervention and its ef-
fectiveness can be considered proportional, where higher
costs are associated with greater effectiveness. However,
Intervention B is more effective than Intervention A and
is offered at a similar or slightly higher cost. For example,
at a cost of around $2,000, the effectiveness of Interven-
tion B varies between 0.85 and 0.95, while the efficacy
of Intervention A falls within the bracket of 0.85 and 0.90.
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Fig. 4. Income distribution (Theil index)

Fig. 5. Economic evaluation for cost-effectiveness of interventions
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Fig. 6. Autocorrelation and partial autocorrelation plots showing the time-series behavior of healthcare financial data in Arab countries

This analysis is essential as it provides a detailed pre-
sentation of the trade-off between cost and outcomes for
various healthcare interventions. Plotting the data reveals
that while both types of intervention are equally help-
ful, Intervention B may yield even slightly superior results
at a somewhat higher expense, potentially making it more
beneficial for achieving the most excellent utility from
available healthcare resources. Decision-makers can then
adopt this information to consider spending on the most
effective interventions, improving the value of healthcare
dollars. The ACF and PACF plots in Fig. 6 help analyze time
series data of healthcare spending, costs or outcomes over
time in the context of the study: “An equity-based financial
framework for a sustainable healthcare system in Arab
countries”. The ACF plot reveals a strong correlation be-
tween the current period and previous periods, indicating
that recent healthcare investments or policy changes have
a significant impact on subsequent periods. For instance,
an increase in funding or the implementation of a reform
in one year may directly influence healthcare outcomes
within the same year. The PACF plot suggests that past
data have a diminishing influence beyond the 1 lag, in-
dicating that the predictability of the healthcare system’s
financial framework is primarily short-term rather than
long-term. This implies that short-term interventions
or changes in healthcare financing may yield more im-
mediate effects than long-term reforms. These insights
can assist policymakers in Arab countries in designing
responsive financial frameworks that prioritize short-term
outcomes while working toward building resilient and sus-
tainable healthcare systems.

Figure 7 demonstrates the p-values from the Ljung—
Box test against time series at different lags in the lower

part of the graph. The Ljung—Box test is concerned with
whether any of the autocorrelations of the residuals
of a time series model are significantly different from 0.
The horizontal bars of the graphs portray the lags, usually
expressed as the number of periods measured backward
in the time series. In contrast, the vertical bars indicate
how statistically acceptable (or significant) a given value
associated with the test is. The red dashed line here shows
0.05, which is considered the maximum for significant p-
values depending on the number of lags. The plot shows
that the p-values exceed 0.05 for all lags; therefore, there
is no indication that the model’s residuals exhibit signifi-
cant autocorrelation, even when lagged 10 times. The most
positive p-value approximately at the blue dot is at lag 10,
which is slightly more than 0.20, thus imposing no case
for regression at this point. There is a lack of significant p-
values from all lags, suggesting that the residuals look like
white noise, which means that the model can adequately
explain the data structure. This result enhances the cred-
ibility of this model when it is used to make predictions
or make any other assumption. In summary, the model’s
performance is robust and can be relied upon for accurate
predictions.

Figure 8 depicts the forecasted expenditures for health-
care, generated using ARIMA, alongside the fundamen-
tal values of healthcare expenditure for the same period.
The x-axis represents the years from 2000 to 2020, while
the y-axis denotes healthcare spending for each corre-
sponding year. The ARIMA model forecasts a constant
flat line for healthcare expenditure. This can indicate
a lack of seasonality or trend in spending on healthcare,
which is supported by the visualization of real values
of healthcare expenditures. The real values do not exhibit
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Fig. 7. Ljung—Box test p-values indicating no significant autocorrelation up to lag 10

Fig. 8. Healthcare expenditure forecast

any clear trends, and since annual data are used, there
is minimal-to-no seasonality observed. Additionally,
the real values do not exhibit cyclicality, as evidenced
by the absence of such patterns in the graph. Conse-
quently, the random walk model is likely the most accurate
approach for forecasting.

Figure 9 illustrates the ICER for different policies from
the study “An Equity-Based Financial Framework for a Sus-
tainable Healthcare System.” The figure compares the ICER
of 3 existing health policies, Policy A, Policy B and Policy C,
which serve as key measures in health economics for assess-
ing the cost-effectiveness of various health interventions.
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Fig. 9. Incremental cost-effectiveness ratios analysis for policies

It means the added cost of 1 more unit of health improve-
ment, e.g., quality-adjusted life years of the new interven-
tion over the current standard treatment.

In the same context concerning the figure, it is observed
that Policy C has the highest ICER, followed by Policy
B and then Policy A, meaning that Policy C may yield
better health outcomes. Still, it is the most expensive
in terms of those benefits. Policy A, which has the lowest
ICER, is cost-effective compared to the other 2 quanti-
ties. The importance of this analysis comes from the fact
that it can aid policy decision-makers in knowing which
policies are worth the investment to get the maximum
level of health in the population. Policy C had the highest
ICER, suggesting it may need to be more cost-effective
as it should provide more value for the cost incurred to im-
plement such a policy. On the other hand, Policy A has
alower ICER than Policy B, which means there are optimal
balance costs and benefits, making it a preferable model
for sustainable health financing.

Figure 10 shows the “Delphi technique consensus over
rounds,” which shows the consensus trend achieved
by the expert panel across 3 survey rounds. The Delphi
technique is an interactive method of reaching a consen-
sus, which involves completing several sequential question-
naires. The figure thus depicts an upward trend, suggesting
that the consensus level locally gets higher in the 3 rounds.
It starts from a consensus level of 0.60 in the 1% round,
increases to about 0.75 in the 2" round and approximates
to 0.90 in the 3" round. This gradual trend demonstrates
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that the cyclical feedback mechanism inherent in the Del-
phi method strengthens and synchronizes offenders’ per-
spectives, which causes a high consensus over time.

In this study’s context, this increasing consensus further
underlines the reliability of the Delphi technique for reach-
ing a consensus among diverse experts on the financial
framework for sustainable healthcare. This is essential
because stakeholder engagement through a systematic
approach can yield well-rounded and broadly supported
policy solutions. The high consensus level in the last round
means that the final framework was derived from various
opinions. It is more likely to serve its purpose and be sus-
tainable when implemented.

Figure 11 illustrates the MCDA scores for 3 different
policies: A, B and C. Indeed, the chart “MCDA scores
for different policies” provides an MCDA comparison
of various policies about several criteria, which could be
assumed to pertain to an equity-based financial framework
for the sustainable healthcare system. Policy C is the best-
performing policy according to the score closest to 1 and
significantly outperforms Policies A and B. This implies
that Policy C is the most preferred policy based on the ad-
opted MCDA sets of criteria. Policies A and B have similar
and lower values close to 0.5, suggesting a similar but lower
level of performance. The importance of this figure is in en-
suring that consumers can make an impartial comparison
of the policies. Stakeholders can, therefore, quickly deter-
mine whether one policy is better than the other in achiev-
ing the goal of equity and a more sustainable healthcare
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Fig. 10. Stakeholder involvement (Delphi technique)

Fig. 11. Decision support systems for policies

system framework. The conclusion that can be made based Figure 12 is the “Residuals of autoregressive integrated
on the figure is that Policy C is the best option as it holds moving average (ARIMA) model.” The plotting factors
the greatest likelihood of realizing the set objectives. show the residuals as a time series, where the residuals
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Fig. 12. Residual plot of ARIMA model

are calculated as the difference between the observed
and the fitted values. First, the residuals are observed
to be relatively large, with a maximum of over 5,000;
however, they reduce sharply and oscillate around 0
periodically. This pattern suggests that after a certain
period, the data-generating process is well captured
by the ARIMA model. The high initial residuals im-
ply that the model takes some time before stabilizing
to fit the dataset. Over time, the residuals reach a pat-
tern of randomness, thus suggesting that the model’s
forecasts are improving and becoming more coherent.
In essence, this figure is essential in verifying the reli-
ability of the selected ARIMA model. The fluctuation
of residuals around 0 indicates that the residual values
are centered along the 0 line, suggesting that the model
has accurately captured the data pattern and provides
a good fit. The conclusion that can be derived from this
analysis is that ARIMA is an effective forecasting model
whose ability to predict accurately can be established
from the residuals, which are low and constant after
the initial adjustment period.

Discussion

The findings of this study on equity-based financial
models for universal and sustainable healthcare systems
in Arab countries can serve as applicable theoretical and
practical guidelines for healthcare equity, financing and
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policymaking. The study reveals a multifaceted relationship
between healthcare fairness and durability in the region.

The PCA results indicate a high degree of similarity be-
tween Qatar, Saudi Arabia and the UAE, aligning with previ-
ous studies that suggest the healthcare systems in the Gulf
Cooperation Council (GCC) countries share common
challenges and opportunities.?* Such overlapping may
serve as a foundation for regional cooperation in address-
ing healthcare trends, stating that the need for common
strategies in enhancing healthcare in Arab countries
should be coordinated.?4-26

The findings of the Theil index depicting incomes of dif-
ferent groups for income distribution indicate relatively
low levels of inequality but more concentration of income
in the lower end of the bell curve.?” This finding aligns with
previous research on income distribution in the Middle
East and North Africa (MENA) region, where income
inequality has persisted at high levels despite economic
growth.?® This pattern of income distribution under-
scores the need for policy measures to address economic
disparities, which are widely recognized as contributing
to adverse health outcomes and disparities in healthcare
access and utilization.?® The comparison of Interventions
A and B in the context of cost analysis has proven that
CEA plays a significant role in managing and delivering
healthcare.? This increased cost per patient is still asso-
ciated with better effectiveness of Intervention B, which
is consistent with the literature calling for more compar-
ative effectiveness research in using available resources
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efficiently in the healthcare system.3! This result aligns
with the general direction towards the increased utiliza-
tion of research findings in formulating health policies.*

The ICER analysis of policies A, B and C shows that eval-
uating healthcare policies is not straightforward. The con-
clusion is that Policy A has the lowest ICER, indicating
that it is the most cost-effective option for implementing
the identified policy while aligning with the overall objec-
tives of the study. Moreover, the ICER analysis highlights
the importance of considering both costs and outcomes
in health policymaking to ensure efficient resource al-
location and improved healthcare effectiveness.?® This
approach to policy evaluation is relevant within the con-
straints of scarce resources in healthcare system and
the drive to attain UHC in many Arab states.3*

The results obtained using the Delphi technique, illus-
trated by the increasing level of consensus in the responses
from participants over 3 rounds, support the applicability
and effectiveness of the structured approach to stakeholder
involvement in the development of healthcare policy.?
This finding is consistent with the literature pointing
to the need for community engagement to develop con-
text-responsive and long-term health policy solutions.3¢
Therefore, the 3"d-round results show a high degree of con-
sensus concerning the proposed framework, and it can
be assumed that the final framework will be supported
by various stakeholders who are significant to the success
of the implementation.

In addition, the MCDA scores of various policies pres-
ent an extensive assessment model encompassing numer-
ous criteria. Policy C has demonstrated superior perfor-
mance in this assessment, emphasizing the effectiveness
of MCDA in multi-criteria decision-making within health-
care policymaking, as observed in earlier studies.?” This
enables the consideration of policy impacts in a way that
goes beyond mere cost-benefit and efficiency calculations
and encompasses social and ethical concerns.

Regarding the evaluation of the framework’s perfor-
mance under different economic conditions and policy
shifts, a comparative analysis was carried out to identify
the framework’s applicability and resilience. The impact
of different financial conditions, such as economic growth,
recession and inflation, on healthcare financing and re-
source mobilization was assessed using systems dynamics
modeling.* For example, in an economic downturn, lower
revenues limit spending and require priorities such as pub-
lic investment in basic infrastructure and social safety nets.
Instead, economic growth can create conditions for service
extension and investigation of various additional financing
models, such as social impact bonds and government sub-
sidizing for the permanent development of the service.!

Moreover, policy changes were evaluated using stochas-
tic analysis to compare the variability of the impacts re-
sulting from taxation alteration, healthcare subsidies and
insurance premiums.® The study illustrated that raising
the tax revenue to finance healthcare enhanced equity
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and utilization but presented difficulties regarding the fi-
nancial risk protection of the poorer sectors of society.
On the other hand, extending healthcare subsidies led
to improving UHC, but questions arose regarding financial
feasibility issues, especially during the economic down-
turn.!® Based on these findings, it becomes clear that policy
interventions should be adapted to changes in the eco-
nomic environment to ensure that policies promoting eq-
uity do not compromise fiscal sustainability.

Therefore, this study’s findings help enrich knowledge
about healthcare equity and sustainability issues in Arab
countries. From economic evaluations to stakeholder en-
gagement, the study offers a conceptual framework to de-
velop a solution for the multifaceted problem of healthcare
financing and equity. These findings validate the role of in-
volving stakeholders to form evidence-based policies and
reflect on the potential of regions to come up with united
solutions to healthcare issues.

Proposed equity-based financial
framework for the sustainable
and equitable healthcare system

This research suggests the following equity-based fi-
nancial framework, constructed around the fundamentals
of the HEMF and visualized in Fig. 13, for assisting Saudi
Arabia in developing a sustainable and equitable health-
care system:

Diversified healthcare financing mechanisms

A diverse range of financing options should be utilized,
incorporating government grants, business insurance
and innovative methods such as social impact bonds and
community bond plans. Moreover, healthcare financing
needs to be structured to effectively tackle socioeconomic
disparities and geographical variations in access to and
consumption of healthcare services.

Resource allocation based on equity and need

The distribution of resources should be based on the pop-
ulation’s needs, considering factors such as population size,
disease load and socioeconomic status. It is essential to pri-
oritize resource allocation to underserved and rural areas
to ensure that everyone has equitable access to healthcare.
By doing so, we can address disparities in health outcomes
and promote a more fair and just healthcare system for all
individuals, regardless of their circumstances.

Targeted financial protection measures

Implementing UHC plans or subsidized healthcare ser-
vices is essential for making healthcare accessible to low-
income and marginalized groups. By doing so, we can
ensure that essential healthcare services reach a broader
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Fig. 13. Equity-based financial framework for the sustainable and equitable healthcare system

segment of the population. Additionally, it is important
to explore sliding-scale pricing and allowances, which can
further enhance access to healthcare for those in need.
These strategies work together to create a more equitable
healthcare system that meets the needs of all individuals,
regardless of their financial situation.

Intersectoral collaboration and policy integration

To create effective healthcare policies, it’s essential for
healthcare officials, social welfare organizations, and other
key stakeholders to collaborate closely. This collabora-
tion will help in developing appropriate strategies that
address the diverse needs of the community. Addition-
ally, it is crucial to consider socioeconomic determinants
of health, such as housing, education and employment,
within the framework of broader healthcare financing

plans. Addressing these factors is vital for ensuring holistic
improvement in health outcomes and fostering a healthier
society overall.

Population-specific interventions
and culturally competent care

Gathering and analyzing de-identified data is essential for
gaining a better understanding of the healthcare require-
ments and challenges faced by various demographic groups.
By leveraging this information, specialized programs can
be developed to address the educational, occupational and
social needs of underserved communities. Additionally,
itis vital for healthcare providers to receive training in pa-
tient-centered care techniques, cultural understanding and
effective communication methods to enhance the overall
quality of care and support these diverse populations.
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Continuous monitoring, evaluation
and quality improvement

The development of reliable data tracking and analysis
tools is essential for measuring the success of healthcare
financing strategies and equality measures. By utilizing
these tools, organizations can regularly enhance health-
care equity results through informed modifications based
on data-driven decision-making and evidence-based ap-
proaches. This continuous improvement ensures that
healthcare systems can adapt and respond effectively
to the evolving needs of the population, ultimately foster-
ing greater equity and access to care.

Stakeholder engagement
and community participation

Legislators, healthcare providers, patient advocates,
and community leaders are all essential stakeholders
in the planning and implementation of an equity-based
financial aid system. Their involvement is crucial for
the success of this initiative, which aims to address the di-
verse needs of the community. It is important to drive lo-
cal participation and gauge the area’s sentiment to ensure
that the plan effectively incorporates the community’s
objectives and goals. By engaging these key stakeholders,
the system can be designed to reflect the priorities and
aspirations of those it intends to serve.

Equity-based financial framework
for sustainable healthcare

This equity-based financial scheme, proposed to the au-
thorities, aims to address the various factors contributing
to healthcare disparities in the Arab region. It seeks to en-
sure equal access to healthcare for all citizens, regardless
of socioeconomic status, geographic location or family
history, ultimately improving health outcomes across
the population. This framework outlines the implemen-
tation strategy that promotes sustainability goals, reduces
health inequalities and creates a healthcare system that
satisfies the various needs of Arabs.

Practical implications of the study

The study recommendations for policymakers include
implementing evidence-based primary healthcare equity
initiatives for each Arab country. This entails employing
PCA to ascertain factors that need policy reforms to reduce
healthcare disparities. Another measure that policymakers
should use is the Theil index, which measures dispari-
ties concerning income with a view of directing resources
towards the less privileged groups. Therefore, the study
indicated that equity-based financial frameworks should
be used to improve people’s health outcomes because they
eliminate inequalities in the distribution of resources.

525

Policymakers should seek active interaction with relevant
stakeholders and use the Delphi technique to enhance and
mutually define policies.

Second, it is vital to develop ways of updating and review-
ing the healthcare equity data routinely to fit in the ever-
shifting socioeconomic framework. These steps will ensure
that the policies to be implemented are informed by re-
search and are specific and appropriate for the long-term
change desired in the region’s healthcare system.

The most pressing challenge to implementing the frame-
work in healthcare within the analyzed regions is the lack
of sufficiently skilled healthcare workers. Unfortunately,
there is no clear-cut solution for resolving healthcare
shortages.3®

Healthcare labor can be increased in the short run
by raising the wage rates. However, this temporary and un-
sustainable solution only incentivizes retired and foreign
healthcare workers to enter the labor market. Longer-term
healthcare labor markets face substantial time lags when
reacting to labor shortages due to the long training period
needed. Additionally, regulatory constraints and other bar-
riers to entry restrict the number of licensed healthcare
professionals. However, loosening regulations is not advis-
able, as they play a crucial role in maintaining the qual-
ity of healthcare services and ensuring standardized care
across the system. Therefore, addressing the healthcare
labor shortage requires more than just wage adjustments.>

While raising the retirement age for healthcare work-
ers and incentivizing the migration of foreign healthcare
professionals can help mitigate short-term labor shortages,
bolstering the domestic healthcare workforce will be essen-
tial for ensuring the long-term sustainability of the health-
care sector.*

The proposed framework can provide a foundation
for identifying the needs of heterogeneous regions. Gov-
ernments should collaborate with regional stakeholders
to comprehensively understand the financial and non-
financial factors affecting the healthcare labor supply.

Expanding the number of seats in medical and nursing
schools is a valuable policy initiative to consider. Addi-
tionally, integrating technological advancements, a trend
already being adopted by many Gulf countries, can help
alleviate the burden on healthcare workers and enhance
efficiency in healthcare delivery.

Limitations

It should be noted that this study has several limita-
tions. The emphasis placed on Arab countries may man-
date caution when generalizing the conclusions to other
areas of the world. The use of available data may have in-
troduced biases or gaps within the datasets, potentially
affecting the accuracy and completeness of the analysis.
One of the key limitations of this research is its cross-
sectional design, which does not capture temporal effects,
making it impossible to establish trends or determine
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causality. Finally, the rapidly evolving healthcare systems
and the changing socioeconomic dynamics of the studied
area may impact the long-term relevance of the proposed
framework. Future research should strive to use longitudi-
nal designs to assess the effects of healthcare equity poli-
cies, with the potential to encourage significant changes
in the field. By comparing countries or regions, we can
reveal common trends and irregularities, exploding a sense
of shared purpose in achieving equal access to healthcare
services. To gain a deeper understanding of the mecha-
nisms driving inequity, future studies should incorporate
more detailed socioeconomic characteristics, offering
a more comprehensive perspective on the issue. More-
over, future research should also analyze the outcomes
of identified specific prevention and treatment measures
developed through PCA and the Theil index methods, of-
fering practical insights for policy implementation. These
insights could transform the way we approach healthcare
equity. Lastly, refining the Delphi technique could improve
consensus-building efforts, fostering collaboration among
healthcare stakeholders and facilitating decision-making
in many different challenging environments.

Conclusions

The contributions of our research are summarized as fol-
lows: A survey of Arab countries and their healthcare sector
was conducted, which revealed significant deficiencies.
A novel framework was presented to address healthcare
disparities by integrating equity with innovative financ-
ing methods. A comprehensive quantitative approach was
presented, incorporating culturally sensitive care interven-
tions, continuous assessment, and support.

This study designed an equity-based financial model
to harness sustainable healthcare systems in Arab countries
using different analytical tools to solve healthcare equity, fi-
nancing and policy formulation. The PCA established a sig-
nificant correlation in the healthcare data of Qatar, Saudi
Arabia and the UAE, indicating the similarity of healthcare
systems in geographical regions. The analysis of income
distribution using the Theil index indicated moderate in-
come inequality, with household incomes skewed toward
lower levels. The ICER analysis indicated that Policy A
was the most cost-effective among the 3 policies studied.
The Delphi technique obtained a satisfactory consensus
of 0.90 in the 3™ round with relatively high stakeholder
consensus. Lastly, the MCDA analysis revealed that Pol-
icy Cwas the most efficient among the 3 options, achieving
the highest score, closer to 1 than Policies A and B.

The study provides a comprehensive framework that
integrates various analytical approaches, ranging from eco-
nomic evaluations to stakeholder engagement strategies.
This research is crucial for gaining a holistic understanding
of the healthcare landscape in the region and identifying

Alonazi WB, Alkhawtani S. Financial framework for healthcare system

opportunities for enhanced collaboration and policy devel-
opment. By utilizing diverse methods, the study can close
the gap between theory and policy regarding healthcare
financing and equity and strengthen the existing literature
as the basis for future theoretical and policy work.
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