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Implementing Diagnosis-Related Groups for
Value-Based Healthcare in Saudi Arabia: A
Systematic Review of Evidence on Barriers and
Facilitators
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ABSTRACT

Objective: To examine the barriers and facilitators to implementing Diagnosis-related groups (DRGs) in Kingdom of
Saudi Arabia, aiming to identify actionable insights for policymakers and stakeholders to advance value-based healthcare
(VBHC) adoption effectively.
Methods: A systematic search of bibliographic databases and relevant grey literature was conducted. Data were
synthesized using the Consolidated Framework for Implementation Research (CFIR) to categorize barriers and facilitators
across 5 domains.
Results: A total of 10 studies met the eligibility criteria. Key facilitators included the adoption of patient classification
systems, standardized data sets, government policy support, and the availability of advanced health information systems.
Barriers included incomplete clinical documentation, coding errors, inadequate training, and a lack of localized cost
weights for Australian Refined DRG (AR-DRG) AR-DRG implementation. Gaps in clinician and coder awareness further
hindered implementation.
Conclusion: While DRGs hold promise for achieving VBHC goals in Kingdom of Saudi Arabia, their successful imple-
mentation requires addressing technical, organizational, and cultural barriers. Policymakers should prioritize improving
clinical documentation, training healthcare professionals, and localizing DRG systems to the Saudi healthcare context.
These actions will help pave the way for an effective and sustainable transformation to VBHC in the country.

Keywords: Value-based healthcare, Diagnosis-related groups, Transformation, Saudi Arabia, Barriers, Implementation,
VBC, DRG

Introduction

Healthcare costs continue to rise at an alarming
rate around the world. There are multiple reasons
identified as responsible for this rise, including
population growth and an increase in aging
populations. Research indicates that it is more costly
to treat patients over the age of 64 than younger
patients [1]. Modern lifestyle habits are leading to
an increase in chronic diseases such as diabetes and

hypertension [2]. According to the World Health
Organization (WHO), around 71% of global deaths
are attributable to lifestyle diseases [3]. The current
health expenditures of Gulf Cooperation Countries
(GCC) (the Kingdom of Saudi Arabia (KSA), Kingdom
of Bahrain, State of Kuwait, State of Qatar, the United
Arab Emirates, and Sultanate of Oman), which
average $1,148 per capita, are lower than those
in developed countries but higher than the global
average [4]. Rising costs have increasingly led to
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demands from healthcare systems to provide “value”
services, in which outcomes are measured from
the perspective of the patient. Healthcare systems
need to provide high-quality patient outcomes while
operating within resource-constrained environments
[5]. Successful implementation of effective health-
care payment systems is vital for achieving such
goals.

Payment methods in healthcare. In healthcare
systems, the term ‘provider payment method’ encom-
passes a range of interrelated elements, including
contracts, management information systems, and ac-
countability mechanisms. Beyond transferring funds
to cover the cost of services, payment methods influ-
ence provider behavior and, consequently, the quality
and outcomes of care [6]. While a well-structured
payment method is intended to promote high-quality
care, it is also expected to encourage efficient use
of resources through effective allocation of resources
and cost containment [6].

Globally, various payment systems are used in
healthcare settings, each with its own advantages
and limitations. They can be classified along sev-
eral dimensions, including the source of funding (the
payer), such as a government or insurance company,
the recipient of the payment (the provider), such as
a hospital, primary healthcare center or healthcare
professional, or the type of service provided (such
as admitted, non-admitted, or long-term care (LTC)
[6, 7]. Table 1 presents a summary of the different
payment methods currently utilized in KSA.

Fee-for-service. The fee-for-service (FFS) model,
also referred to as fee-per-service (FPS) is a tradi-
tional payment model in which providers submit a
bill to payers that details all the individual services
provided to patients, such as blood tests, medica-
tions, and physician consultations, along with their
respective costs [8]. While the FFS model brings
healthcare closer to how other industries operate and
is attractive to providers on account of its straightfor-
ward billing model and ability to improve financial
stability, it offers few incentives for them to de-
liver value-based care to patients. It also encourages
providers to increase revenue by ordering unneces-
sary tests and interventions, leading to an overall
increase in healthcare costs over time. Such ser-
vices might also be provided as a form of “defensive
medicine”, designed to reduce the risk of legal liabil-
ity [9]. Other advantages and disadvantages of the
FFS model are presented in Table 2 [2, 10, 11]. Be-
cause of these drawbacks, recent reports have called
for the FFS model to be phased out from healthcare
payment systems [11].

Value -based healthcare. According to value-based
healthcare (VBHC) (Fig. 1), a healthcare system
should consist of 6 components that reinforce
its ability to produce value. First, the system
must shift from being organized around medical
specialties to being structured around patient needs.
Second, patient-relevant outcomes must be measured
alongside healthcare costs. Third, cost assessment
must shift from FFS to bundled systems, such as

Table 1. Summary of payment methods [6, 7].

Payment
method Definition

Type of
care

Payment rate
determination

Payment to
provider

Financial
risk

Global
budget

A predetermined payment allocated to cover
the total expenditures of a hospital over a
specific period. This funding arrangement is
designed to support the delivery of a broadly
agreed-upon set of services, ensuring financial
predictability and resource management.

All Prospectively Prospectively Payer↓
Provider↑

Per case A single, predetermined amount to cover all the
care associated with treating a specific
condition or episode of care, regardless of the
actual services or costs incurred.

Admitted Prospectively Retrospectively Payer-
Provider -

Diagnosis-
related
groups
(DRGs)

A classification system that groups patients that
share the same diagnoses and major procedures
under one group and provides a fixed payment
covering of all services provided to a patient in
this group.

Admitted Prospectively Retrospectively Payer-
Provider -

Per diem A fixed daily rate to hospitals or providers for
each day a patient stays in the facility, based on
the average costs of the specific services or
treatments provided.

Long Term
Care

Prospectively Retrospectively Payer↑
Provider↓

Fee-for-
service

Providers are reimbursed separately for each
individual service they deliver.

Both Prospectively Retrospectively Payer↑
Provider↓

Arrows indicate level of risk (high ↑, low ↓, equal -), colors indicate perceived effect (green = positive, red = negative).
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Table 2. Advantages and disadvantages of the FFS model [10].

Advantages Disadvantages

Autonomy: allows providers to independently decide which
procedures to perform and determine the associated billing
for each service.

Overutilization: encourages providers to perform additional tests
and procedures, sometimes unnecessarily, in order to increase
revenue.

Financial Rewards: incentivizes providers by offering
reimbursement for every service delivered, often resulting in
increased revenue.

Administrative Burden: imposes significant administrative
responsibilities on providers, requiring extensive time and
resources for billing and claims processing. This can lead to higher
operational costs and reduced efficiency.

Patient Satisfaction: allows patients to select their preferred
healthcare providers and procedures.

Increased Healthcare Costs: incentivizes higher service volumes,
often resulting in elevated healthcare expenses without necessarily
improving the quality of care provided.

Established Infrastructure: has led to a well-developed
supporting infrastructure, including robust billing systems
and efficient claims processing frameworks.

Lack of Care Coordination: discourages collaboration among health-
care professionals. This fragmented approach to care can result in
poorer patient outcomes and inefficiencies in resource utilization.

Fig. 1. The focus of value-based healthcare (Source: authors).

DRGs, which cover an entire patient care episode
at a specified price. Fourth, healthcare systems
must become integrated by defining a focused
range of services and concentrating on delivery
in fewer, cost-effective locations. Fifth, healthcare
networks must broaden their geographic reach
by establishing satellite locations connected to
their primary facilities. They can also partner with
community providers, leveraging existing facilities to
extend their services and ensure greater accessibility
for patients. Finally, a patient-centered healthcare
information technology platform must be in place to
support the first 5 components [12].

In addition to improving quality of healthcare,
health outcomes and efficiency, VBHC produces
benefits for multiple stakeholders involved in the

healthcare process. For example, shifting from
volume to value is associated with increased
patient satisfaction and reduced financial risk for
providers [13]. Since VBHC emphasizes early disease
identification, prevention and minimization of
unnecessary interventions and hospitalizations, it
creates a healthier society alongside significantly
reduced expenditure on chronic disease. Meanwhile,
other stakeholders, such as suppliers, benefit from
the ability to link product pricing to positive patient
outcomes and cost reduction, particularly as prescrip-
tion drug expenditures rise. Industry stakeholders
are advocating for manufacturers to align drug prices
with their value to patients, a practice facilitated by
the growth of individualized therapies [13].

Diagnosis-related groups. (DRGs), developed in
the late 1960s, are patient classification systems
built on the concept of case mix, defined by the
Saudi Arabia Council of Health Insurance (CHI) as
a “Novel concept that describes patient populations
based on any number of specific patient character-
istics such as age, gender, diagnoses, risk factors,
treatment received, and resources used [14] page
6.” DRGs may be ‘diagnosis-driven’, where patients
are classified according to their principal diagnosis,
or ‘procedure-driven’, where classification is based
on the procedures performed during admission. As
in Kingdom of Saudi Arabia, many countries have
adopted an existing DRG system that aligns with its
healthcare environment and fulfills its financial, an-
alytics, and benchmarking requirements rather than
developing its own [14].

The DRG systems aim to relate the cost of care to
the type (mix) of patients treated and to align service
costs closely with clinical values. They are used for
a variety of purposes, including service planning and
budgeting, reimbursement, quality monitoring and
benchmarking. They offer a range of benefits to reg-
ulators, payers and healthcare providers, including
standardization of costs, reduced expenditure and
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length of stay (LOS), improved healthcare outcomes,
and more efficient and equitable resource allocation
[14]. Globally, they have been widely adopted to
reform payment systems. Of the first 12 adopting
countries, 6 implemented them for payment purposes
and two for budget allocation. The remaining
4 countries initially adopted them for patient
classification or benchmarking but subsequently
used them for payment purposes [14].

Transition to value-based healthcare. Value based
care is gaining increased popularity globally. With
countries such as the United States, Germany,
and Australia adopting DRGs to achieve VBHC
goals. Many other countries, including Kingdom of
Saudi Arabia, are transitioning toward higher-value
provider reimbursement model in alignment with na-
tional reforms as Vision 2030. A payment model that
will connect the best possible outcome achieved for
the patient with more efficient use of the resources
[2]. Payers including government entities and insur-
ance companies are driving this transition based on 3
key triggers: Population Health, Quality of Care, and
Lower Healthcare Costs [10].

The transition is not easy. It requires significant
changes to existing payment systems and faces many
barriers and challenges. For example, the widespread
use of FFS inhibits the adoption of VBHC in a
number of ways, including a culture that prioritizes
volume over value, difficulties in renegotiating
longstanding contractual agreements between payers
and providers, and the significant changes needed to
technical infrastructure and data collection systems
[15]. In addition, gaps in workforce’s understanding
of VBHC highlights the need for modernized manage-
ment strategies encompassing recruitment, ongoing
training, and talent management initiatives to
enhance engagement and foster a sense of belonging.

Healthcare transformation in Kingdom of Saudi
Arabia. KSA’s Vision 2030, launched in 2016, aims
to diversify the economy, improve government effi-
ciency, empower citizens and improve their quality of
life, and position the country as a global healthcare
leader [16]. Built on national strengths, such as
investment capacity, geographic centrality, vision
2030 outlines a phased approach to transformation.
Initial efforts focused on foundational reforms
in governance, society, and the economy, while
subsequent phases accelerated sectoral investments
and strategic initiatives. Current activities emphasize
sustaining progress and exploring new growth
opportunities and transformative projects through
Vision Realization Programs (VRPs).

Vision 2030 is built on 3 pillars: “Vibrant Soci-
ety”, “Thriving Economy”, and “Ambitious Nation”
supported by 6 overarching objectives, 27 derivative
objectives, and 96 strategic goals [16].

Fig. 2. Vision 2030: The “vibrant society” pillar.1

Healthcare transformation falls under the “Improve
health services” objective of the “Vibrant Society”
pillar (Fig. 2), aiming to foster competition and trans-
parency among providers to improve care quality,
efficiency, and productivity, patient choice and op-
timized resources use [17].

In 2021, a national program was launched to es-
tablish a VBHC system incentivizing better patient
outcomes [18]. To achieve this, 4 enablers were iden-
tified: an integrated health informatics infrastructure
to capture, store and analyze healthcare outcomes
data; a benchmarking process utilizing research and
analytical tools; a value-based payment (VBP) sys-
tem that incentivizes healthcare providers to achieve
improved patient outcomes; and new organizational
structures and care delivery processes to enhance
access to healthcare with payment reform receiving
particular emphasis.

Kingdom of Saudi Arabia adopted the Australian
ICD-10-AM classification in 2009 and AR-DRG in
2020 [19]. In 2017, a major step was taken to
facilitate the future implementation of VBP methods
with the release of KSA’s first Minimum Data Set
(MDS) [14]; a mandatory standardized dataset,
reported at national level, containing the information
used for DRG classification and reimbursement claims
[20]. Initially implemented in public hospitals, and a
revised version was subsequently released for use by
the private sector [14].
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Objective. As discussed above, the successful
introduction of VBHC and DRGs presents significant
challenges for healthcare systems. This systematic
review therefore aimed to identify and synthesize
the factors (barriers and facilitators) affecting the
implementation of DRGs in the KSA healthcare
system that have been reported in the literature.

Methods

Information sources. The following electronic
databases were searched: MEDLINE, Embase, Health
Policy Reference Centre, Business Source Ultimate,
EconLit, Political Science Complete, Academic Search
Ultimate, Social Policy and Practice and Global
Health.

Grey literature sources searched included:

• The websites of KSA governmental and regulatory
bodies, including the Ministry of Health (MOH),
CHI and Vision 2030.

• Relevant papers published by leading vendors in
the Middle East region, including 3M/Solventum,
PwC and Milliman, all of which have worked
closely on VBHC-related projects.

• Papers relevant to sources used checked following
backward citation search.

Search strategy. The following search strategy was
used to search Medline (OVID) and adapted for use
with the other databases:

1. exp Saudi Arabia/
2. (“Saudi Arabia” OR KSA).tw
3. 1 OR 2
4. exp Diagnosis-Related Groups/ OR exp Value-

Based Health Care/
5. (“Diagnosis-Related Group*” OR DRG* OR

“Value-Based Health*” OR VBHC).tw
6. 4 OR 5
7. 3 AND 6

Eligibility criteria. All studies fulfilling the follow-
ing eligibility criteria were included:

• Studies focusing on barriers or facilitators to the
implementation of DRGs in the KSA healthcare
system.

• Studies published in the English language only.

There were no limits relating to study design or the
publication dates of the studies.

Study selection. Study selection was performed in-
dependently by 2 reviewers. The titles and abstracts
of all retrieved references were screened against the
eligibility criteria, and the full text of potentially el-
igible papers was retrieved to determine inclusion.
Any disagreements were resolved through discussion
between the reviewers. A Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
flow diagram [21] was used to document the study
selection process and display the number of papers
retrieved, included and excluded.

Data extraction. Extraction of data from the in-
cluded studies was carried out using a pre-defined
data extraction form.

The following data items were extracted from each
study:

• Publication details (such as article title, journal,
authors, year of publication);

• Study methodology (such as setting, objectives,
study design, recruitment, methods of data
analysis);

• Study findings (details of DRG implementation
barriers or facilitators; author conclusions).

Quality appraisal. The quality of the included
studies was assessed using the Integrated Quality
Criteria for the Review of Multiple Study Designs
(ICROMS) tool [22].

The tool comprises 2 components:

• A set of quality criteria tailored to specific study
designs, alongside criteria applicable across all
designs, utilizing a structured scoring system.

• A “decision matrix” that evaluates the study’s ro-
bustness and assesses its relevance to the review
question.

Data synthesis. The Consolidated Framework for
Implementation Research (CFIR) dated 2009, a com-
prehensive framework for guiding the systematic
planning and evaluation of the implementation of
healthcare interventions [23], was used to synthesize
the findings (DRG implementation barriers and fa-
cilitators) of the included studies. The updated CFIR
comprises 5 domains (Table 3), which are subdivided
into 39 specific constructs [24], against which the
study findings were mapped.

Table 3. The 5 CFIR domains [24].

Domain Description

Innovation Features of the Diagnosis Related Group (DRG) system
Outer Setting E.g. national policies and regulations, patient expectations
Inner Setting E.g. organizational readiness, infrastructure, leadership support
Individuals E.g. knowledge, beliefs, and attitudes of healthcare staff regarding DRGs
Implementation Process Measures taken to implement DRGs or overcome implementation challenges (e.g. training, stakeholder

engagement), and their effectiveness
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Fig. 3. PRISMA flow diagram of the study selection process.

Results

Characteristics of the included studies. Database
and backward citation searches retrieved 739 articles.
After excluding 12 articles identified as duplicates,
the titles and abstracts of 727 articles were screened,
resulting in the exclusion of 711 articles. Of the re-
maining 15 articles for which the full text could be
obtained, four were excluded because they were not
written in English language and three because they
contained insufficient details relating to DRG imple-
mentation. A total of eight articles were identified as
fulfilling the eligibility criteria and were included in
the review. The PRISMA flow diagram shown in Fig. 3
summarizes the study selection process.

The main characteristics of the studies [25–31] in-
cluded are summarized in Table 4 and their quality
appraisal scores are presented in Table 5. In Table 5,
each study had the potential to reach a perfect score
of 2 in each of the categories, with a total of 28
representing the highest quality. The minimum score
accepted is 16, and the average of the sources is 24.3

Synthesis of findings. The findings of the included
studies, mapped against the CFIR domains and con-
structs, are presented in Table 6.

Innovation. Evidence strength and quality. The re-
view found consistent evidence supporting the role of
DRG-based costing as an effective tool for resource
allocation and cost estimation. Three studies [25,
26, 32] highlighted its role in enabling policymakers
to define patient groups, identifying resource con-
sumption patterns for various treatment options, and
predicting expected services required in the future,
ultimately supporting VBHC initiatives. However, 2
studies [28, 32] noted concerns about variability in
cost data accuracy due to incomplete or inconsistent
coding and clinical documentation.

Complexity. Barriers related to the complexity of
DRG implementation were reported in all 8 stud-
ies. Many requirements, such as the adoption of a
standardized clinical coding system (such as ICD-
10-AM) and DRG tool, an adequate data collection
infrastructure, a sophisticated Hospital Information
System (HIS), and appropriately trained personnel,
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Table 4. Characteristics of the included studies.

Study details Methods Main findings

No Reference Settings Study type Method Objective Facilitators Barriers

1 [25] Tertiary-level
hospital with
500 beds

Comparative
study
(cross-sectional,
retrospective)

Data extraction
from 11,599
patient records

To compare the
average cost of
care to the
actual case mix
cost of
healthcare
services
provided to
inpatients

Adoption of a
standardized
patient
classification
system
(ICD-10-AM)
Availability of
national average
cost and cost
weights

Missing standardized
data in patient records,
including age, gender,
admission date, etc.
(MDS)
Social norms, e.g.
separate male/female
wards affecting the
DRG costs

2 [26] Tertiary-level
hospital with
500 beds

Qualitative
study
(cross-sectional,
retrospective)

Data extraction
from 12,979
patient records
(diagnoses and
procedures)

To develop and
implement a
case-mix
classification
system

Use of a
standardized
DRG software
tool
Standardized
data in patient
records,
including age,
gender,
admission date
(MDS)

Not adopting a
standardized patient
classification system
(ICD-10-AM) needed to
group patients into
their DRGs based on
procedures and
diagnosis codes
Need for trained coders
and staff training
Selection of
comorbidity effecting
the DRG is
responsibility of
treating physicians
Lack of focus on the
data entry process and
the validation of
collected patient data

3 [27] Six healthcare
facilities (two
hospitals, two
clinics, two
dispensaries)

Pilot study Cross-sectional
(survey)

To assess the
extent to which
healthcare
systems in the
Eastern Region
are following
international
reimbursement
standards

Adoption of a
standardized
patient
classification
system
(ICD-10-AM)

4 [28] 67 Ministry Of
Health (MOH)
hospitals

Cross-sectional
(retrospective-
analytic)

Data collected
through a
web-based
submission
platform
designed by
MOH

To assess the
efficiency of
using a case mix
index approach

Availability of
complete
hospital data
Policy makers
and healthcare
providers
prioritizing
evidence-based
decisions

Incomplete encounter
data as per MDS
Issues with clinical
documentation
Issues with coding
Improper assignment of
additional diagnoses
and comorbidities
Inadequate
coordination between
healthcare providers
Fragmented care
delivery models
Improper use of
technology and
information systems
Use of Australian
relative weights
inconsistent with the
local context

(Continued)
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Table 4. Continued

Study details Methods Main findings

No Reference Settings Study type Method Objective Facilitators Barriers

5 [29] Tertiary-level
hospital

Quantitative
(observational)

Three observed
data items
relating to each
patient (Length
Of Stay ((LOS)),
age at admission
and DRG)

To model the
relationship
between
diseases and
hospital LOS

Availability of
patient data to
facilitate the
assignment of
patients to DRGs

6 [30] Various settings Qualitative
(interviews)

Questionnaire
survey of 307
public health
and preventive
medicine
physicians

To assess the
level of
awareness of the
healthcare
transformation
program among
preventive
medicine and
public health
physicians

Introduction of
standardized
minimum data
sets (MDS)
Implementation
of a patient
classification
system
(AR-DRG, SBS)
Launch of
National
Platform for
Health and
Insurance
Exchange
Services
(NPHIES)
Training in
clinical coding
Understanding
of population
health

Staffing shortages
Inadequate healthcare
information system
software

7 [31] Various settings Qualitative 60-minute
interviews with
10 participants
from diverse
backgrounds to
ensure the
representation
of several
stakeholders

To understand
healthcare
system reform in
the Kingdom of
Saudi Arabia
(KSA) and its
potential
challenges

Current use of
the ICD-10-AM
patient
classification
system for KSA
Training in
clinical coding

8 [32] 50-bed
multi-specialty
hospital

Cross-Sectional
(retrospective
analytic)

Data extraction
from 750 patient
records

To explore the
relationship
between coding
errors, patient
safety and
service quality,
while estimating
the potential
financial impact
of these errors
through
DRG/case mix
calculation

Accuracy of
clinical coding
Coders’
knowledge and
experience
Internal training
for coders

Coding errors
Unclear documentation
Outdated coding and
computer systems

posed significant challenges for hospitals with lim-
ited resources. One study [30] identified a lack of
standardized data and misclassification of principal
or additional diagnoses as a major risk, leading to
the inability to accurately group patients into their
respective DRGs and, consequently, to financial im-
pacts due to reimbursement errors.

Adaptability. Two studies [25, 28] highlighted the
fact that, when a DRG system is imported from an-
other country, such as KSA’s adoption of AR-DRG, it
is crucial to adapt it for use in the local context. For in-
stance, the average relative weights for the DRGs used
in AR-DRG, which were specified within Australian
settings, often did not reflect, for example, healthcare
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Table 5. Quality appraisal
scores for the included studies.

Study Quality score

[25] 27
[26] 27
[27] 15
[28] 26
[29] 27
[30] 22
[31] 23
[32] 28

practices, resource utilization patterns and economic
conditions within KSA.

Individuals. Knowledge and Beliefs about the In-
tervention. Although 80% of the public health and
preventive medicine physicians surveyed in one study
reported being aware of the Saudi healthcare trans-
formation program [30], other studies highlighted
awareness gaps relating to DRGs and case mix among
various stakeholders [26, 30, 32]. While policymak-
ers and senior administrators might recognize the
value of DRG-based costing, clinicians and clinical
coders often lacked relevant knowledge. Studies em-
phasized the need for hospital administrators to make
efforts to alter the behavior of clinicians regarding
the implementation of DRG systems, to provide ori-
entation and targeted training to enhance awareness
and understanding of the case-mix system and the
importance of clinical coding accuracy, and to im-
prove clinical documentation practices and clinicians’
communication with clinical coders.

Inner Setting. Structural Characteristics. Four
studies [28–30, 32] reported that, while some hos-
pitals had advanced health information systems and
comprehensive patient-level data, indicating the ca-
pacity to implement a DRG system, others struggled
with fragmented systems and suboptimal use of
technology, which significantly impacted progress to-
wards DRG implementation.

The lack of a unified data system made it
challenging for hospitals to accurately capture,
standardize, and integrate patient information,
leading to gaps in data completeness and reliability.
In facilities with fragmented systems, coding and
classification processes tended to be inefficient,
increasing the risk of errors and inconsistencies in
assigning patients to DRGs. Additionally, difficulties
in extracting and analyzing essential clinical and
financial data hindered their ability to generate
meaningful insights into hospital performance and
the accuracy of reimbursement processes.

Hospitals with robust, well-structured patient-level
data systems demonstrated higher ability in imple-
menting DRG frameworks, as noted in 2 studies [25,

26]. However, resource-limited settings struggled to
develop the necessary capabilities to ensure accurate
cost estimation and reporting.

Culture. One study [25] focused on the impact of
cultural norms on the implementation of DRGs and
on variations in DRG costs. For example, in gender-
segregated wards, which are especially common in
Saudi public hospitals, the cost incurred per DRG cat-
egory was different between male and female wards,
arising from operational differences. This highlights
the need for culturally informed cost adjustments.

Readiness for implementation. The hospitals
featured in the included studies varied widely in
terms of their organizational readiness for DRG
implementation. Five studies [25–27, 30, 31]
emphasized the importance of adopting a patient
classification system, such as ICD-10-AM, and
structured patient datasets (MDS) as prerequisites for
implementing a DRG system.

Outer Setting. External Policies and Incentives. Ex-
ternally imposed requirements, such as the mandated
use of the ICD-10-AM classification system and the
need to align with the goals of Vision 2030, were im-
portant drivers for DRG implementation. Four studies
[25, 26, 28, 30] emphasized the role of national
policies in prioritizing VBHC and moving away from
FFS models. Initiatives by regulators such as CHI
and MOH, including the National Platform for Health
Insurance Exchange Services (NPHIES), government
portals for data collection, and the implementation of
MDSs, were found to have facilitated standardization
and benchmarking across healthcare facilities.

Implementation Process. Planning. Successful im-
plementation of DRGs requires comprehensive plan-
ning, particularly in relation to training and health
information system upgrades. Two studies [30, 31]
identified the importance of training programs for
coding staff, physicians, and administrative personnel
in improving the accuracy of data collection.

Reflecting and Evaluation. Evaluation of DRG
adoption in 3 studies [25, 27, 29] identified
measurable cost reductions and improved efficiency.
At the same time, one study [30] warned of the
potential increase in the LOS of patients under
specific DRG groups based on the age of patients,
especially older people with more complex care
needs. Factors that may increase DRG-related costs
can impede the assessment of how implementing the
DRG system affects overall cost reduction.

Discussion

This systematic review explored barriers to and
facilitators of the implementation of DRG systems in
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Table 6. Mapping of review findings against CFIR domains and constructs.

CFIR Domain Construct Definition Findings References

Barriers Facilitators

Innovation Evidence of
Strength and
Quality

Perceived quality of
evidence supporting the
intervention

Lack of costing data
accuracy due to inconsistent
and incomplete coding and
clinical documentation

[28, 32]

Complexity Perceived difficulty in
the intervention’s
implementation

Lack of ICD-10-AM,
Hospital Information
System (HIS), Diagnosis
Related Group (DRG) tools;
lack of trained staff; issues
with coding accuracy and
clinical documentation
completeness, leading to
DRG assignment errors

[25–28, 30–32]

Adaptability The degree to which the
intervention can be
adapted to local contexts

Missing localization of cost
and average cost weights
for Saudi settings

[25, 28]

Individuals Knowledge and
Beliefs

Stakeholders’
understanding and
beliefs about the
intervention

Gaps in DRG and case mix
knowledge among
clinicians and coders

Targeted training and
improved clinical
documentation practices

[26, 30, 32]

Inner Setting Structural
Characteristics

Physical and
technological
infrastructure
characteristics of the
setting

An advanced HIS;
complete patient data

[28–30, 32]

Culture Norms, values, and
assumptions shaping
behavior in the
organization

The need for culturally
informed cost adjustments

[25]

Readiness for
Implementation

Tangible and immediate
indicators of
organizational readiness
for change

Resource-limited hospital
settings struggle
Lack of focus on the data
entry process and the
validation of the collected
patient data needed for
DRG implementation
Staffing shortages

Adoption of ICD-10-AM
and Minimum Data Set
(MDS)
Higher self-efficacy in
hospitals with robust
data systems

[25–27, 30, 31]

Outer Setting External Policies
and Incentives

Influence of external
policies, regulations, or
mandates on
implementation

National policies such as
classification mandates;
initiatives such as
National Platform for
Health and Insurance
Exchange Services
(NPHIES) and MDS

[25, 26, 28, 30]

Implementation
Process

Planning Processes for preparing
for implementation

Training programs for
staff, physicians, and
administrators for
accurate data collection
and coding

[30, 31]

Reflecting and
Evaluation

Strategies to evaluate
implementation progress
and impact

The age of the patient
especially in the older age
category affects the DRG
assignment and increases
the Length Of Stay (LOS)

[25, 27, 29, 30]
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KSA. The findings revealed that, while such systems
offer a reliable payment model with significant
benefits - including more accurate cost estimation,
improved resource allocation and utilization, and
a better understanding of patient needs and the
services they are likely to need in the future - several
challenges hinder their successful implementation.
Barriers included the complexity of implementation,
lack of standardized patient classification systems
and datasets, lack of localization, variable hospital
readiness, and gaps in stakeholder knowledge
and training. Facilitators included the adoption
of ICD-10-AM and standardized DRG tools, and
appropriate training in their use. External drivers,
such as national policies and regulations, also played
a pivotal role in accelerating adoption.

These findings are congruent with those of a sys-
tematic review of DRG implementation in countries
such as Ghana, Germany, the United Kingdom (UK)
and the USA [33], which faced challenges includ-
ing availability of patient data, classification issues
such as lack of standardized coding systems and in-
accurate coding, lack of knowledge regarding DRGs
among clinicians, poor adherence to standards and
guidelines, and shortages of trained staff. Another sys-
tematic review of DRG implementation in three WHO
regions (Eastern Mediterranean, South-East Asia and
Western Pacific) [34] reported similar barriers and
facilitators to those identified in the current review,
including missing patient data, the quality of clinical
documentation, and the importance of standardized
classification systems, clinician awareness, and ap-
propriate training. The review also emphasized the
importance of adapting DRG systems developed for
use in other countries to local organizational and
cultural contexts (such as, in the case of KSA, the
existence of gender-segregated wards), and of es-
tablishing pilots to identify adoption factors, most
notably any regulatory changes that may be required.

Additional challenges arise as DRG systems move
into more advanced stages of implementation.
A study conducted in Iran [35] found that
DRG implementation efforts were hampered by
technological issues, such as lack of integration with
HISs, frequent management turnover, organizational
and cultural barriers, such as lack of senior
management support, and decreasing quality of care
due to early patient discharge. The study highlighted
the need for improved strategic alignment and greater
leadership engagement. Another study carried out
in Kazakhstan [36] identified challenges such as
institutional resistance to data sharing, incomplete
coding of secondary diagnoses and co-morbidities,
and the influence of highly specialized hospitals
skewing reimbursement systems. Such hospitals can

exert market power, potentially driving up costs
and influencing insurance reimbursement. The study
emphasized the impact of such challenges on the
accuracy of the cost estimation for DRGs.

Implications for policy and practice. Improved
training and knowledge dissemination. The review
highlighted significant gaps in knowledge among
clinical coders, clinicians, and administrators. Poli-
cymakers should invest in comprehensive publicity,
education and training programs to ensure all stake-
holders involved in the implementation process un-
derstand the principles and benefits of DRGs. These
include initiatives to raise awareness of DRGs and
their implementation, and regular workshops to im-
prove clinical documentation and coding accuracy,
similar to those already put in place by KSA regula-
tors, especially CHI.

Infrastructure and data standardization. Variable
hospital readiness, particularly in relation to health-
care information systems and adequate patient-level
data quality, is a key barrier. Investment in digital
infrastructure, such as well-structured HISs and the
integration within them of DRG-related tools, is es-
sential. Initiatives such as MDSs that are mandated
by regulators in both the public and private sectors,
and the launch of NPHIES, can serve as platforms for
data standardization and benchmarking.

Localized adaptation of DRGs. The adoption and
implementation of DRG systems must account for
the Saudi healthcare context. Customizing relative
weights, addressing cultural practices, and aligning
with local resource utilization patterns are required
to enhance the appropriateness and equity of DRG
systems.

Continuous monitoring and evaluation. Policymak-
ers should establish mechanisms for evaluating DRG
system performance over time to address any unin-
tended consequences and optimize outcomes.

Strengths and limitations. This systematic
review provided a synthesis of the available
evidence on the barriers to and facilitators of the
implementation of DRGs in KSA, a country in the
early stages of DRG adoption. It aimed to identify
key challenges, opportunities and actionable insights
for policymakers and other healthcare stakeholders
as the country continues its DRG implementation
journey. The review also highlighted critical gaps in
the evidence base, providing a foundation for further
research on optimizing DRG implementation within
similar healthcare systems.

The limitations of the review include, first, the
small number of available studies of DRG implemen-
tation conducted in KSA, which limits the conclusions
that can be drawn regarding the long-term impact
on the country’s healthcare system of introducing
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DRGs and the generalizability of the findings to other
country contexts; and, second, the inclusion of studies
published only in English, which may have missed
relevant studies published in other languages.

In the conclusion, the adoption of DRG systems
in KSA offers a pathway to achieving key VBHC
goals, however, successful implementation requires
addressing significant barriers. To optimize the effec-
tiveness of DRG implementation, it is vital that policy-
makers and healthcare leaders take steps to identify
and mitigate these challenges early on, particularly
in areas such as coding accuracy and completeness,
information technology integration, and leadership
engagement and support. They should also prioritize
investments in training, infrastructure, and localized
adaptation. By leveraging national initiatives, such
as Vision 2030, KSA can position itself as a leader
in healthcare transformation. Future research should
focus on evaluating the long-term impact of DRG
adoption in KSA and similar healthcare systems.
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