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ABSTRACT

With the uncertainty that came with the COVID-19 Pandemic and its test on the healthcare
system, the healthcare institutions around the world with their governments have realized
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some gaps in the management of the healthcare system. While some hospitals are still

recovering from the adverse effect of the pandemic, it is important to review the available
maturity model (an instrument that facilitates organizational management) that will be
beneficial for hospital management. This article will help to identify various maturity models
available for all areas of hospital management. Each identified maturity model will indicate
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the methods of development and validation, phase and scope.

Aim

Methods

Results

Review the available maturity model (an
instrument that facilitates organizational
management) that will be beneficial for
hospital management.

Maturity Model

a

E e N

Systematic Literature review methodology
approach proposed by (Tranfield et al,
2003),

Conducting a review:

Phase 1- Identification of research

Phase 2 - Selection of studies

Phase 3- Study quality assessment

Phase 4 - Data extraction
Pl Data synthesis

1. Introduction
1.1. Background of the study

Maturity models have become ubiquitous tools across
various domains, serving as frameworks for assessing
the progress and capabilities of individuals, teams,
and organizations. These models provide a structured
roadmap for understanding current performance,
identifying areas for improvement, and driving con-
tinuous growth. This research paper addresses areas
relating to the concept of maturity models for hospital
management, exploring their key characteristics,
applications, and benefits.

1.1.1. Defining maturity models

At its core, a maturity model is a reference framework
that defines different levels of proficiency or effective-
ness in a specific domain. These levels are typically
arranged hierarchically, each representing a more
advanced and optimized performance state than the
preceding ones. The model outlines each level’s key
characteristics, practices, and capabilities, allowing
organizations or individuals to benchmark their cur-
rent standing and chart an improvement course.
Maturity models are tools that help manage

organizations, and hospital organizations are no
exception [1]. Some countries have decided to reform
their healthcare systems based on diagnostic-related
groups (DRGs) to improve the transparency and stab-
ility of healthcare costs. DRGs are used to classify
medical treatments and pay for individual cases,
resulting in active competition between hospitals
and forcing them to be more efficient and effective.
As a result, hospitals invest heavily in process orien-
tation and management. However, there is yet to be
a consensus on the opportunities that hospitals need
to adopt to become process-oriented, nor a general
agreement on the sequence of development stages
they must traverse [2].

In the healthcare sector, maturity models can be
used to address the complexities and vast needs of
healthcare systems [3,4]. Rising costs, limited health-
care budgets, and low workforce segregation put
pressure on the public health system [5]. The effects
of the COVID-19 pandemic on hospitals have shown
the disparity in the preparedness of healthcare provi-
ders and the maturity level of quality management to
achieve safe, effective, patient-centered, timely, and
equitable patient care [6]. The effectiveness of quality
improvement intervention is highly dependent on its
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alignment with the specific needs and characteristics
of the targeted health system [7]. This research paper
presents an overview of the ‘Maturity Models’ for hos-
pital management; the research methods adopted in
the literature review were discussed, and the results
of the literature review, i.e. the 19 identified Maturity
Models for hospital management, were discussed.
The paper was concluded with a summary and
recommendations.

1.2. Overview of maturity models for hospital
management

Well-managed healthcare institutions can reflect the
advanced planning and oversight process. Many
maturity models have been developed in the health
sector, although these are still in the early stages of
development [8]. The basic idea behind the maturity
model is that mature organizations do things system-
atically. In contrast, immature organizations achieve
results thanks to the courageous efforts of individuals
using the methods they have developed and used.
Healthcare institutions have tried to reduce costs
and increase productivity by implementing enterprise
resource planning systems [9].

Academicians and practitioners have developed a
broad maturity model in recent years to identify and
understand the strengths and weaknesses of unit
design [10]. Maturity models have become an essential
topic in management research and are defined as a
multidisciplinary ~framework of concepts that
describes typical patterns in developing organizational
skills [8]. The maturity models are based on the prin-
ciple that human processes and development organiz-
ations develop to a higher capacity level after the
development process, which includes the evolutionary
sequence of the model stages [11]. The maturity model
can be used to support health managers with effective
management and continuous improvement for com-
plex and multifaceted initiatives in hospital manage-
ment [12]. While current research emphasizes
increasingly rigorous approaches to developing
maturity models, there needs to be more attention to
the effective implementation of maturity models in
complex organizations like hospitals [13].

Many standards have been developed to address the
integration of healthcare providers, particularly
healthcare data exchange between healthcare organiz-
ations [9,14]. These are helpful indicators when exam-
ining patient quality of care. In the health sector,
healthcare services often involve individuals and
organizations that are more collaborative. Their ability
to interact will significantly affect their ability to pro-
vide safe, reliable, efficient, and effective health ser-
vices [15]. The maturity model can foster better
communication and alignment within the hospital as
a healthcare organization.

1.3. Rationale/Gap of the study

Despite the widespread adoption of maturity models
across various domains, several vital gaps still need to
be in our understanding and utilization of these frame-
works in hospital management. This systematic review
tries to identify unique and specific maturity models for
effective hospital management. Existing literature often
focuses on specific models or applications, overlooking
broader theoretical foundations and potential limit-
ations. This study aims to provide a holistic under-
standing of maturity models, encompassing their
essential characteristics and functions. While propo-
nents often tout the advantages of maturity models,
their potential drawbacks and limitations can be
under-examined. This study critically assesses the
benefits and challenges of implementing specific matur-
ity models for hospital management, providing a
balanced perspective for healthcare managers. More
investigation is needed into adapting and customizing
existing models to specific contexts and needs. Addres-
sing these gaps will contribute to a more nuanced and
grounded understanding of maturity models, enabling
hospitals and other organizations to leverage their
potential more effectively while mitigating potential
risks. It will also inform the development of more rig-
orous and adaptive maturity models that better serve
the needs of different stakeholders, including hospitals
[16]. Motivated by these considerations, the authors
pose the research question: What are the available
maturity models for hospital management?

1.4. Research aim and objective

This study aims to critically review the available
maturity models that will benefit hospital manage-
ment. This study’s specific objectives include:

1. To identify and categorize existing maturity
models applicable to all areas of hospital manage-
ment, including their target domains, developers,
and stage/level structures.

2. To evaluate the benefits and challenges associated
with implementing hospital management maturity
models.

2, Methodology

In order to conduct a comprehensive systematic
review of the literature, it was decided to define strat-
egies to identify and analyze the currently available lit-
erature on MM about hospital management that are
relevant to be applied to this research paper. The
study employed the PICO framework to ensure a
reliable, valid, applicable, and complete review. This
structure breaks down the research question into criti-
cal components: target population, intervention,



Table 1. PICO framework.
PICO FRAMEWORK

p Population  Hospitals (all areas of management)

| Intervention Existing hospital management maturity models
C  Comparison  None (comparative analysis within models)

O Outcome 01: Identification and categorization of existing

models.

02: Benefits and challenges associated with
implementing hospital management maturity
models

comparison, and desired outcome. This facilitates a
more organized approach to research design and
analysis Table 1.

The method for conducting a review relevant to a
maturity model for hospital management was the
approach proposed by Tranfield et al. [17]. They
suggested five phases for a systematic literature review.

In the first phase, ‘identification of research,” to
ensure a neutral and thorough analysis, systematic
reviews employ a comprehensive and unbiased search
process starting with selecting precise keywords and
search terms. The authors identified the terms, key-
words, and combinations to be used as criteria for a
literature review. The study employed a systematic
search strategy across three databases: PubMed, Tay-
lor & Francis, Springer, Elsevier, Science Direct, and
Google Scholar. Utilizing the ‘Boolean Operators,’
advanced searches were conducted in each database
using relevant keywords and phrases [Table 2].

The second phase, ‘selection of studies,” identifies
the relevant work that contains the keywords and
the identified term. Meeting strict inclusion criteria
was essential for the review study; any mismatch or
unwanted feature led to exclusion. The authors
employed a rigorous multi-step process to ensure a
comprehensive and unbiased selection of studies.
They began by screening all potentially relevant cita-
tions from their search results. Subsequently, they
retrieved and thoroughly evaluated the full text of
promising sources, ultimately selecting only those
that met the inclusion criteria for the systematic
review. The number of studies included and excluded
at each stage, along with the rationale for exclusions, is
documented in Figure 1.

2.1. Selection criteria

The paper selection process began with meticulously
screening titles and abstracts to pinpoint papers rel-
evant to hospital management maturity models. We
searched for papers addressing aspects of hospital

Table 2. Search criteria for review of literature.
Search Criteria

gHospital Maturity ModelA AND gHealth Maturity ModelA
gMaturity Model~, AND gHealthcare Maturity ModelA
gMaturity ModelA AND gHospital Management/

gStages of GrowthA AND gModelA AND gHealth/
gMaturity ModelA AND gHealthA
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management maturity models. Subsequently, we
selected papers that met the following criteria:
peer-reviewed publication, English language, com-
plete online accessibility, and publication within
the last five years (with some exceptions for highly
significant papers exceeding the five-year threshold).
The literature review articles were found on various
web search platforms: PubMed, Taylor & Francis,
Springer, Elsevier, Science Direct, and Google Scho-
lar. All studies where maturity models were men-
tioned were gathered to ensure more inclusive and
quality criteria [Table 3].

Each model was scrutinized, considering their
scope, description, phases, and methods taken in
their development and validity process. After removing
irrelevant entries and duplications, 31,004 papers were
included for title review. After reading the title, 30,927
papers on a maturity model that do not use the word
healthcare or hospital in their title were excluded
since they were not directly related to healthcare or
hospital management, and 77 papers relevant to
healthcare full-text criteria were reviewed. Fifty-three
more were excluded due to other reasons like (Out of
scope (n = 45), Insufficient details (n = 4), and Limited
rigor (n=4)). Finally, the remaining 24 papers that
met all the inclusion criteria were retained. [Figure 1]
shows the steps followed in the selection criteria.

In the third phase, ‘study quality assessment,” the
identified research articles are evaluated, and a selec-
tion of papers that meet specific quality standards
[Table 4]. Assessing the trustworthiness of a study’s
findings by examining how effective its design,
execution, and data analysis were in reducing potential
biases and errors. To assess the quality of the litera-
ture, the CASP (Critical Appraisal Skills Programme)
Checklist for systematic review was employed [18].

In the fourth phase, ‘data extraction and monitor-
ing, the authors employ data-extraction forms to
reduce error and bias. Relevant information was
extracted from the selected literature; this information
was used to construct a summary table [Table 5] and
to perform data synthesis.

The fifth phase, ‘data synthesis,” the cumulation of
the findings from the relevant literature, was done
by narrative review that attempts to identify evidence
to answer the research question.

3. Results

3.1. Identify and categorize existing maturity
models applicable to all areas of hospital
management, including their target domains,
developers, and stage/level structures

The literature review identified 19 maturity models
relevant to hospital management adopted for this
study [Table 5].
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Figure 1. PRISMA flow diagram.

Table 3. Selection criteria.

Criteria Inclusion Exclusion
Population  Hospitals Studies outside hospital management.
Studies have addressed any area/domain of hospital
management using the maturity model.
Interest Studies on existing maturity models for different hospital ~Studies not related to existing maturity models for different hospital and
and health care systems. healthcare systems.
Study Peer-reviewed academic articles and journals focus on Popular media articles, blog posts, or other non-academic sources.
design hospital and healthcare management maturity models. Promotional materials or advertisements for specific maturity models.
Publications with significant methodological flaws or biases impact the
validity of their findings.
Date 2019-2024, with exemptions for some studies older than  Studies before 2019, with exemptions for some studies older than 2019 due to

2019 due to their importance to the paper.

Language English

their importance to the paper.
Other languages




1. Hospital cooperation maturity model (HCMM)
HCMM took the following design decisions to create a
maturity model. It considers new phenomena, e.g.
Increased network and health cooperation. It focuses
on intra-institutional and inter-institutional aspects
related to improving the structure and cooperation
process in the hospital. In addition, it intends to sup-
port beyond the decisions of hospital managers. Its
design model uses multidimensional approaches to
measure maturity, including elements of competency,
strategy, organization, and technique. It also identifies
challenges to cooperation and comprehensively sup-
ports cooperation improvement [20]. The maturity
model of hospital collaboration has three (3) struc-
tures: First, the strategic dimension — which measures
the capacity of the hospital’s external cooperation with
external partners. Second is the organizational dimen-
sion - which measures the capacity for internal
cooperation in the hospital; the third and final
dimension is the information dimension - which
measures the technical capabilities of the hospital to
effectively and efficiently provide the information
technology infrastructure necessary for internal and
external cooperation [20].

2. Maturity model of hospital (MMH)

It can be seen as an indicator of hospital improvement
strategies and studies of achievable levels of improve-
ment at all stages [21]. It summarizes the evaluation
criteria conducted by the hospital to assess the level
of maturity using the Balanced Scorecard (BSC) used
when using the CMMI strategy and framework as a
model of process maturity. The framework has the fol-
lowing dimensions: (1) BSC is a framework that has
been used strategically in management companies in
recent years. It is also used for the PDCA cycle plan-
ning phase. Four (4) aspects make up the balanced
scorecard: client finance, internal processes, learning,
and growth. MMH Maturity Level Rules follow three
basic rules: (1) Bmw (Keyword for Maturity Model),
(2) Bmp (Medical Priority), and Bhfa (average hospital
function). The level of MMH maturation is divided
into six stages, from LO (inactive phase) to L5 (opti-
mized phase) based on CMMI [21].

3. High reliability health care maturity model
(HrHCM)

Despite significant efforts to improve the quality of
care, medical errors in hospitals are growing alar-
mingly. Some of these errors that cause harm to
patients can be prevented [22]. HRHCM is a model
for achieving the credibility of a risk-free medical
error in healthcare organizations, including three
critical areas of leadership, safety, and sustainable pro-
cess improvement. The lack of tools to classify hospi-
tals according to their characteristics of high-reliability
organizations (HROs) has hindered the progress

INTERNATIONAL JOURNAL OF HEALTHCARE MANAGEMENT . 5

toward implementation and maintained the basis of
high-reliability organization practice. The hospital
will benefit from both an understanding of the nature
of the organization that supports the implementation
of high-reliability organizations and knowledge of
the steps needed to achieve the HRO status to reduce
the risk of disability and improve outcomes [23].

4. Healthcare data quality maturity model

(HDQM)

The credibility of healthcare data quality has been an
issue within the development of the healthcare system.
There is ample evidence that D.Q.s in registered
patients have abnormalities and errors that must be
evaluated and improved. If not improved, these pro-
blems can create issues in the health services provided.
It operates from a scenario where the information sys-
tem has the essential elements and the basis for its
characteristics. This Healthcare data quality maturity
model (HDQM) comprises the following elements:
level of maturity, area performance, process, and
value creation. HDQM focuses on precision, comple-
teness, uniqueness, and duplication [24].

5. Meaningful use (Forrester model)

There are many different systems and organizations
for managing medical records and work processes
around them. Healthcare providers meet these chal-
lenges by using different approaches. These differences
in approach have resulted in a three-stage maturity
model that uses content, collaboration, and workflow
technologies as blocks for change. This model helps
service providers evaluate the content, collaboration,
and workflow status and, more importantly, identify
the roadmaps needed to move on to the next level.
Three (3) levels are involved: Level 1: Patient records
based on paper or cover art. Level 2: Access to
stand-alone databases (electronic health records) is
improving. Level 3: Access to digital medical records
is role-based [25].

6. Healthcare analytics adoption model (HAAM)

The Health Analysis Approval Model (HAAM) allows
healthcare organizations to approve and implement
extensive data analyses to improve patient outcomes
and reduce costs [26]. This model focuses on analyti-
cal capabilities to continuously improve patient out-
comes. This is a nine-level approach that involves
the following: Level 1 deals with enterprise data oper-
ation system, level 2 standardized vocabulary and
patient registries, level 3 automated internal reporting,
level 4 automated external reporting, level 5 waste and
care variability reduction, level 6 population health
management and suggestive analytics, level 7 clinical
risk intervention and predictive analytics, level 8 per-
sonalized medicine and prescriptive analytics and
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T >>>> >>>>>nma finally level 9 deals with direct-to-patient analytics &
_ artificial intelligence [27].
g > > > > > > > > >~ O
Tl sss 2 eo 7. Business intelligence maturity model (BIMM)
= :
- Health care institutions management also involves the
Bl>>>> >>>>>ro0 use of a business approach. The Business Intelligence
— Maturity Model (BIMM) is a framework that health-
Bl>>>> ~>>>>n~ow . . . X
e care organizations can use to assess their business
Clo>>> >>>>>co intelligence (B.I.) maturity. The BIMM comprises
five maturity levels: 1. Ad hoc: Organizations at this
B>> x> >>>>>eo level have no formal B.I. processes or systems. B.I. is
- used ad hoc, and there is no centralized data
Sl>=>=>> >>>>>c~o0 . o . . .
= repository. 2. Initial: Organizations at this level have
B>>>> >>>>>co0 implemented some basic B.I. processes and systems,
_ but they still need to be fully integrated. There is still
N o~ . . .
) Rk ol ol O S SR o much manual work involved in B.I., and data is not
Sl>>> s>>>>nro always accessible to decision-makers. 3. Repeatable:
Organizations at this level have implemented more
[=>>> >>>>>co0 mature B.I. processes and systems. B.I. is more inte-
= grated, and data is more accessible to decision-makers.
Dl >=>>> >>>>>n~o0 i K i i
= However, there is still room for improvement in data
F>>>> >>>>>na quality and analysis capabilities. 4. Managed: Organiz-
_ ations at this level have a well-defined B.I. strategy and
l>>>> x> processes. B.I. is fully integrated with other business
Sl sss 2esssemo processes, and data quality is high. B.I. is used to sup-
N :
- port decision-making at all levels of the
gl>>>> >>>>>ro0 organization. 5. Optimizing: Organizations at this
— level constantly seek ways to improve their B.I. capa-
Rl>>>> >>>>>~o . . . .
& bilities. They are using B.I. to drive innovation and
F|>o>>> >>>>>ro competitive advantage. The five levels of BIMM can
be used to assess the healthcare institution’s B.I.
g)>>>> >>>>>co0 maturity in various ways. Firstly, identify areas
= where the healthcare institution can improve its B.I.
N >>>> >>>>>c0 ) .
= capabilities — secondly, set goals for improving B.IL
S>> >>>>>>2 maturity. Thirdly, track progress over time and bench-
_ mark the healthcare institution’s B.I. maturity against
s <4 ~- . . .
E I >>>> x> oo other healthcare organizations. [28]. The model is
T srrs >rrssma valuable for helping healthcare institutions improve
g their B.I. capabilities [29].
- o 0~
g R
£ E = 8. Healthcare usability maturity model (UMM)
£ TE 8 The UMM model is a framework that helps healthcare
T . . . “1e
f’ = E organizations evaluate and improve the usability of
g ~nos ¢ their information and technology systems. Five
FH L% © =
£ 859 £ S models of maturity levels range from ad hoc -
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Table 5. Summary and comparison of maturity models for hospital management.

Levels/
Model Hospital Department Domain Description Review
Hospital Cooperation Maturity General Hospital 3 It focuses on intra-institutional and inter-institutional aspects [20]
Model (HCMM) Administration related to improving the structure and cooperation process in
the hospital.
Maturity Model of Hospital (MMH)  Administration (Quality 4 It can be seen as an indicator of hospital improvement strategies [21]
Improvement) and studies of achievable levels of improvement at all stages.
High-Reliability Health Care Administration (Quality 3 HRHCM is a model for achieving the credibility of a risk-free [22,23]
Maturity Model (HRHCM) Improvement) medical error in healthcare organizations, including three
critical areas of leadership, safety, and sustainable process
improvement.
Healthcare Data Quality Maturity ~ Medical Record (HIS) 5 The healthcare data quality maturity model (HDQM) comprises [24]
Model (HDQM) the following elements: level of maturity, area performance,
process, and value creation. HDQM focuses on precision,
completeness, uniqueness, and duplication
Meaningful Use (Forrester Model) Medical Record (HIS) 3 This model helps service providers evaluate the content, [25]
collaboration, and workflow status and, more importantly,
identify the roadmaps needed to move on to the next level for
managing medical records.
Healthcare Analytics Adoption General Hospital 9 This model focuses on analytical capabilities to continuously [26,27]
Model (HAAM) Administration improve patient outcomes.
Business Intelligence Maturity General Hospital 5 The Business Intelligence Maturity Model (BIMM) is a framework [28,29]
Model (BIMM) Administration that healthcare organizations can use to assess their maturity
in terms of business intelligence (B..).
Healthcare Usability Maturity Medical Record (HIS) 5 The UMM model is a framework that helps healthcare [19,30]
Model (UMM) organizations evaluate and improve the usability of their
information and technology systems.
Hospital Information System Medical Record (HIS) 6 The HISMM framework is used to assess the maturity of HIS [30]
Maturity Model (HISMM)
NHS Infrastructure Maturity Medical Record (HIS) 5 The NIMM framework was developed to help the NHS evaluate  [30,41],
Model (NIMM) and improve its L.T. infrastructure. [31,32]
Telemedicine Service Maturity Telemedicine Services 5 The Telemedicine Service Maturity Model (TMSMM) is a [33]
Model (TMSMM) framework for evaluating and improving the maturity of
telemedicine services.
Project Management Maturity Administration (Project 4 A Project Management Maturity Model (PMMM) serves as a [34,35]
Model (PMMM) Management) framework to gauge an organization’s proficiency in
accomplishing projects effectively and progressively
enhancing this proficiency.
Informatics Capability Maturity Medical Record (HIS) 5 The Informatics Capability Maturity Model (ICMM) is a [19]
Model (ICMM) framework for assessing the maturity of an organization’s use
of informatics in health care based on the Capability Maturity
Model Integration (CMMI) framework.
Business Process Orientation General Hospital 5 The Business Process Orientation Maturity Model (BPOMM) is a [36]
Maturity Model (BPOMM) Administration framework that healthcare organizations can use to assess
their business process’s (BPO) maturity.
Health Industry Insights (IDC): Medical Record (HIS) 5 IDC-MMM is a framework that helps healthcare organizations [371
Mobility maturity model (IDC- assess their maturity in adopting mobile solutions for their
MMM) health information system
Electronic Medical Record Medical Record (HIS) 8 (HIMSS) to measure the adoption and use of electronic medical [38]
Adoption Model (EMRAM) record (EMR) features in hospitals
Continuity of Care Maturity Model ~ Administration, Clinical, 7 The model improves coordination of care over various care [39]
(CCMM) HIS settings. It engages three key stakeholder groups, which are
Governance (Administrators, e.g. CEO/COO/CFO/CSOs), Clinical
(Clinical/Medical Leaders, e.g. CMIO/CNO/CNIOs), and
Information Technology (Technology Leaders ClOs).
Interoperability Maturity Model Administration, Clinical, 5 Interoperability enables health information systems and devices [19]
(IMM) HIS to communicate, exchange, and use data efficiently and
securely. This is important to improve healthcare delivery and
coordination quality, safety, and efficiency.
Capability Maturity Model Administration (Quality 5 Capability Maturity Model Integration for Services is a process [40,42]

Integration for Services (CMMI-
SvQ)

Improvement)

improvement that helps health organizations improve their
service delivery capabilities.

a vital component of quality healthcare; usability can
be improved systematically, and UMM guides on
improving usability. Many healthcare organizations
use UMM, including hospitals, clinics, and health
departments. It is an effective tool for improving IST
accessibility and patient care by assessing the level of
maturity of their current use, identifying areas for
improvement, developing and implementing
improvement plans, and monitoring their progress
over time [30].

9. Hospital information system maturity model
(HiSMM)

HISMM is a new model. Since its development in 2018
by a team of researchers in Portugal, it has gained
acceptance in healthcare facilities seeking to improve
their HIS and patient care outcomes. The HISMM
framework is used to assess the maturity of HIS.
This is based on maturity, defined as an organization’s
ability to improve its processes and procedures con-
tinuously. This model is designed to have six stages.
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Each level is defined by data analysis, strategy, people,
systems, and infrastructure attributes. When he
detects such attributes, the corresponding level and
capabilities it possesses are reached. With measurable
changes between levels, hospitals can use this scale to
(1) determine the current level of maturity. (2) deter-
mine the next level of maturity to be achieved; (3)
Identify the characteristics to be followed in order to
reach a new level of maturity [30].

10. Nhs infrastructure maturity model (NIMM)

For the NHS to improve its I.T. systems and ensure
that they are relevant to the needs of healthcare organ-
izations, the NIMM framework was developed to help
the NHS evaluate and improve its I.T. infrastructure.
The NHS Infrastructure Maturity Model (NIMM) is
divided into 13 categories, 74 opportunities, and five
perspectives. The perspectives are (1) Strategy: Align-
ing I.T. infrastructure with business strategy (2)
Deployment: Acquisition, deployment, and mainten-
ance of I.T. infrastructure (3) Operation: Daily oper-
ation of LT. infrastructure (4) Security: Protecting
I.T. infrastructure against unauthorized access, use,
disclosure, tampering, modification or destruction.
(5) Management: governance and control of I.T. infra-
structure [30,41]. The NIMM framework is a valuable
tool. Some of the benefits of using NIMM include pro-
viding a structured approach to assessing and improv-
ing information technology infrastructure; it helps
identify and prioritize areas for improvement and pro-
vides roadmaps for improvement used to benchmark
with other healthcare organizations [31,32].

11. Telemedicine service maturity model

(TMSMM)

The Telemedicine Service Maturity Model (TMSMM)
is a framework for evaluating and improving the
maturity of telemedicine services. Researchers devel-
oped it from the University of Stellenbosch in South
Africa to meet the need for tools to help organizations
evaluate and improve the quality of telemedicine ser-
vices. TMSMM is based on the concept of maturity
level to describe the organization’s progress in devel-
oping and implementing telemedicine services.
Maturity Level Model 0-5 Level. Level 0 (Initial):
This is where the organization is just beginning to
understand the use of drugs. Level 1 Ad hoc: Organiz-
ations use telemedicine in limited ways without a clear
strategy or plan. Level 2 (managed): The organization
has a more structured approach to telemedicine, but
there is still room for improvement. Level 3
(Defined): The organization has a well-defined, docu-
mented telemedicine service with clear goals and
objectives. Level 4 (Quantitatively managed): The
organization uses data and metrics to measure and
improve the performance of its telemedicine service.
Level 5 (Optimization): Organizations constantly

seek ways to improve their telemedicine service.
TMSMM can be used to assess the maturity of teleme-
dicine service at the micro, meso, and macro levels.
Micro-levels focus on individual components of tele-
medicine services, such as processes, technology, and
the people involved. The meso level focuses on inter-
actions between different service components. The
macro level focuses on the general context of teleme-
dicine services, such as healthcare systems and regu-
latory environments [33].

12. Project management maturity model

(PMMM)

In order to attain strategic goals, reap operational
advantages, and establish business value, healthcare
institutions must prioritize project management as a
primary approach. With numerous project manage-
ment maturity models available, the selection process
should involve meticulous evaluation to determine the
most suitable fit for the healthcare organization [34].
A Project Management Maturity Model (PMMM)
serves as a framework to gauge an organization’s
proficiency in accomplishing projects effectively and
progressively enhancing this proficiency [34]. This is
achieved by assessing a company’s project manage-
ment procedures, where disorganized and inade-
quately controlled methods are situated at the lowest
level, structured and standardized practices in the
middle tier, and consistently refined practices occupy
the highest position. Various PMMM:s are accessible,
each with specific criteria and development stages.
Several renowned PMMMs encompass (1) The
Organizational Project Management Maturity Model
(OPM3) by the Project Management Institute (PMI),
(2) The CHAOS Report by The Standish Group, (3)
The Project Management Maturity Model (PMMM)
by the Project Management Center of Excellence
(PMCoE), and (4) The Capability Maturity Model
Integration (CMMI) by the Software Engineering
Institute (SEI). The advantages of employing a
PMMM encompass identifying enhancement oppor-
tunities within project management processes, formu-
lating strategies to augment project management
maturity, ongoing measurement of advancement,
establishing benchmarks against other organizations,
and increasing the likelihood of successful project
deliveries [34]. When employing a PMMM, the initial
phase involves choosing a suitable model for the
healthcare institution. Factors such as the size and
complexity of the organization, the sector it operates
in, and the precise requirements should all be con-
sidered during this selection. Following model selec-
tion, hospital managers can appraise their
organization’s present level of maturity and create a
strategy for enhancement. Enhancing the project man-
agement maturity is a task that may pose challenges,
yet it brings forth substantial rewards. Using a



PMMM, managers can access the perspectives and
resources to accomplish successful project deliveries
and advance their organization’s effectiveness [35].

13. Informatics capability maturity model (ICMM)
Developed in 2003 by the American Medical Infor-
matics Association (AMIA). The Informatics Capa-
bility Maturity Model (ICMM) is a framework for
assessing the maturity of an organization’s use of
informatics in health care based on the Capability
Maturity Model Integration (CMMI) framework.
The five levels of ICMM maturity are Basic: Health
organizations have a basic knowledge of informatics
and use it to a limited degree; controlled: H.O. has a
more formal approach to informatics and uses it to
improve processes and decisions. Standard: H.O. has
standardized its informatics practices and used them
to achieve consistency and efficiency. Optimized:
H.O. continues to improve its informatics practices
and use them for innovation and efficiency. Innovative
excellence: Organizations use informatics to create
new means of health care delivery. ICMM is a valuable
tool for organizations that use informatics to improve
healthcare [19]. This can help them better understand
their current capabilities, identify areas for improve-
ment, and develop plans to achieve their goals.

14. Business process orientation maturity model
(BpOMM)

In order to reduce the cost of providing healthcare ser-
vices, a process must be put in place so that healthcare
organizations can save costs by working efficiently.
(BPOMM) is one of those models that will be useful
for hospital management. The Business Process
Orientation Maturity Model (BPOMM) is a frame-
work healthcare organizations can use to assess the
maturity of their business process (BPO). BPO is a
management approach that optimizes business pro-
cesses to increase efficiency, effectiveness, and custo-
mer satisfaction. BPOMM has five levels of maturity,
ranging from the Ad Hoc Stage. The process is infor-
mal and ad hoc, with little or no coordination between
departments or functions. Define Stage: Processes are
documented and standardized, but coordination
between departments or functions still needs to be
improved. Linked Stage: The process is connected,
but the focus on customer satisfaction still needs to
be improved. Managed Stage: The process is con-
stantly managed and improved, focusing on customer
satisfaction. Integrated Stage: The process is fully inte-
grated and optimized, focusing on continuous
improvement and innovation [36]. BPOMM can be
used to identify areas where an organization can
improve its BPO maturity. By understanding their
current level of maturity, organizations can develop
plans to move to the next level.
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15. Health Industry Insights (IDC): Mobility
maturity model (IDC-MMM)

IDC-MMM is a framework that helps healthcare
organizations assess their maturity in adopting mobile
solutions for their health information system (HIT).
There are five stages: Stage 1-Ad hoc: Healthcare
organizations are beginning to explore mobile sol-
utions. They may have some mobile devices but
need a general strategy or governance. Stage 2-Pilot:
Organizations at this stage have begun testing mobile
solutions in several areas. They may have limited
users, and the solution must fully integrate with the
organization’s existing systems. Deployment: The
healthcare organization has deployed mobile solutions
to many users. Solutions are increasingly integrated
with an organization’s existing systems, but security
and management issues may still arise. Optimization:
The healthcare organization at this stage has opti-
mized the use of mobile solutions. They have a well-
defined strategy and governance, and the solution
fully integrates with the organization’s existing sys-
tems. Transformation: Healthcare organizations at
this stage have changed their business processes to
use mobile solutions. They use mobile solutions to
innovate and improve care delivery [37]. IDC-MMM
can assess the organization’s current maturity level
and identify improvement areas. It can also be used
to track the performance of an institution over time.

16. Electronic medical record adoption model
(EmRAM)

The Electronic Medical Record Adoption Model
(EMRAM) is a maturity model developed by the
Healthcare Information and Management Systems
Society (HIMSS) to measure the adoption and use of
electronic medical record (EMR) features in hospitals.
It is an eight-stage model that ranges from stage 0
(least mature) to stage 7 (most mature). The
EMRAM model evaluates hospitals on various criteria,
including (1) the extent to which EMRs support
patient care and (2) the degree of integrating different
EMR systems. (3) The use of tools to support clinical
treatment decisions. (4) EMR data security and priv-
acy. (5) Ability to share EMR data with other health-
care providers. Hospitals use the EMRAM model to
benchmark their progress in EMR implementation
and identify areas for improvement. It is also used
by payers, regulators, and other stakeholders to assess
the overall maturity of the healthcare I.T. industry.
Here are the eight stages of the EMRAM model:
Stage 0: No EMR. At this stage, the healthcare organ-
ization still needs to install all the essential ancillary
systems such as laboratory, pharmacy, cardiology,
radiology, and other departments. Stage 1: Basic
EMR. Stage 2: Computerized Provider Order Entry
(CPOE). Stage 3: Clinical Decision Support (CDS).
Stage 4: Integration (The Computerized Practitioner
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Order Entry and Electronic prescribing are within an
electronic medicines administration record. Clinical
and Information governance are functional and well-
defined. Monitoring of Clinical outcomes and patient
satisfaction targets are met). Stage 5: Advanced Clini-
cal Applications. Stage 6: Population Health Manage-
ment. Stage 7: Interoperability (integration of data
from multiple external sources. Service users receive
notifications and reminders to support self-adminis-
tered care and use automated tools for measuring
patient outcomes. Digital infrastructure tools enable
dynamic patient involvement in personal health man-
agement and care) [38]. The EMRAM model is valu-
able for hospitals looking to improve their EMR
performance. It provides a roadmap for progress and
helps hospitals identify areas to improve.

17. Continuity of care maturity model (CCMM)
When discussing continuing care, we must look at it
from two perspectives. Patient perspectives include
not interrupting the patient care delivery throughout
his or her care journey between the care facility and
the caregiver. An industry perspective that aligns
health care resources across care settings and is
designed to provide the best health care and value
for a specific population. The model improves coordi-
nation of care over various care settings. It engages
three key stakeholder groups, which are Governance
(Administrators, e.g. CEO/COO/CFO/CSOs), Clinical
(Clinical/Medical Leaders, e.g. CMIO/CNO/CNIOs),
and Information Technology (Technology Leaders
CIOs). The model leverages seven stages to improve
care setting orientation to achieve coordinated patient
care, advanced analytics (patient-specific CDS, popu-
lation health), and patient engagement (EMR access,
input, mobile access, personalized alerts). The
CCMM model starts from phase 0 (limited to no elec-
tronic communication), level 1 (peer-to-peer data
exchange), level 2 (patient-centered clinical data
using essential system-to-system exchange), level 3
(Normalized patient records using structural intero-
perability), level 4 (Care coordination based on data
using a semantically interoperable patient record),
level 5 (Community-wide patients record using infor-
mation focused on patient engagement), level 6
(Closed loop, care coordination among care team
members), level 7 (Knowledge-based participation for
a dynamic, multiorganization interconnected health-
care delivery model) [39]. Continuing care is more
complicated than implementing information and tech-
nology in a single care setting. As mentioned above,
many stakeholders must act in concert to ensure an
environment that promotes the best care and value.

18. Interoperability maturity model (IMM)
Interoperability enables health information systems
and devices to communicate, exchange, and use data

efficiently and securely. This is important to improve
healthcare delivery and coordination quality, safety,
and efficiency. To achieve this, the Interoperability
Maturity Model (IMM) framework helps Healthcare
organizations assess and improve their interoperabil-
ity capabilities. There are five levels of IMM: Ad hoc:
This is the lowest level of interoperability, with no for-
mal plan or process to ensure the systems can commu-
nicate. Repeat: Basic plans for interoperability exist at
this level but need to be better documented and exe-
cuted. Enhanced: This level of interaction is character-
ized by more formal plans and processes and a focus
on ensuring the systems are communicating efficien-
tly. Managed: At this level, interoperability is a core
business process, and regular reviews and assessments
ensure that it is maintained. Optimized: This is the
highest level of interoperability, where systems can
communicate and interoperate seamlessly [19]. The
IMM can be used to assess the interoperability of
any organization, regardless of its size or industry. It
can also be used to identify areas where interoperabil-
ity can be improved.

19. Capability maturity model integration for
services (CMMI-SVC)

CMMI-SVC, or the Capability Maturity Model Inte-
gration for Services, is a process improvement that
helps health organizations improve their service deliv-
ery capabilities. It is based on the CMMI framework, a
widely used model for process improvement in var-
ious industries [19,42]. CMMI-SVC identifies five
levels of maturity that organizations can achieve to
improve service delivery capabilities. These levels are
Initial: The organization has no defined processes for
service delivery. Managed: The organization has
defined processes for service delivery, but they are
not consistently followed. Defined: The organization
has defined processes for service delivery that are con-
sistently followed. Quantitatively Managed: The
organization collects and analyzes data on its service
delivery processes to improve them. Optimizing: The
organization continuously improves its service deliv-
ery processes. The critical practices in CMMI-SVC
are establishing a service strategy, managing customer
expectations, providing quality services, managing
risks, and continuously improving [40] (Figure 2).

3.2. Evaluate the benefits and challenges
associated with implementing hospital
management maturity models

Implementing the identified maturity models for hos-
pital management offers several benefits. While
maturity models offer significant benefits, their
implementation also presents particular challenges.
[Table 6] identified the possible benefits and
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Maturity Models for Hospital Management

HOSPITAL PROJECT MANAGMENT

TELEMEDICINE

HOSPITAL CONTINOUS QUALITY IMPROVEMENT (CQl)

Hospital Departments

GENERAL HOSPITAL ADMINISTRATION

Figure 2. Identified maturity models for hospital management.

HOSPITAL INFORMATION SYSTEM (HIS) CLINICAL AND...

MEDICAL RECORDS

1 2 3 4 5 6 7 8 9
Maturity Model

Table 6. Benefits and challenges of a hospital management maturity model.

Benefit and challenges

Benefits of implementing hospital maturity models

Challenges and considerations

Improved
Performance

By identifying areas for improvement and
providing a roadmap for advancement, the
identified maturity models can lead to tangible
improvements in performance and outcomes in
the hospital [21-23].

Proactively identifying and mitigating
weaknesses can help hospitals reduce risks
associated with ineffective processes or
inadequate capabilities [40].

The data-driven insights the identified maturity
models provide can inform strategic decision-
making and resource allocation in hospitals [19,
30-32, 36-39].

Identified maturity models can provide hospital
managers with a standardized framework for
benchmarking performance against internal or
external standards and identifying areas for
competitive advantage [20, 25, 27-29, 34-36]

Reduced Risks

Enhanced
Decision-Making

Benchmarking and
Comparison

Oversimplification of
Complexities

Focus on Formalization

over Substance

Resource Requirements

Resistance to Change

Hospital management processes and capabilities
can be nuanced and multifaceted, and reducing
them to discrete levels can lead to
oversimplification [22].

Overemphasis on achieving higher levels can
inadvertently prioritize adherence to formalities
over actual improvement in outcomes [40].

Implementing and effectively utilizing these
identified hospital management maturity models
can require significant resources in time,
expertise, and funding [19].

Shifting to a maturity model approach can be met
with resistance from individuals or teams
accustomed to existing practices [34].

considerable challenges of implementing maturity
models for hospital management.

4, Discussion and recommendations

This literature review identified 19 maturity models
that are beneficial to hospital management. Maturity
models help organizations assess and improve their
performance [1]. They are handy for complex organ-
izations like hospitals, which need to manage a wide
range of activities and ensure that they cost-effectively
provide high-quality care to patients. The identified
maturity models cover various areas, including hospi-
tal cooperation, process maturity, patient safety, hos-
pital data quality, and healthcare analytics. Maturity
models can be a valuable tool for hospital managers
looking to improve their organizations’ performance.
By assessing their current maturity level and identify-
ing areas for improvement, hospitals can develop a
roadmap for continuous improvement [21]. The Prac-
tical Perspective of maturity model for hospital man-
agement look into improvement roadmaps.

Identified maturity models for hospital management
[Table 5] offer a structured framework for hospitals
to assess their current state, identify improvement
areas, and set advancement goals. This roadmap fos-
ters continuous improvement and helps bridge the
gap between where a hospital stands and where it
aspires to be [21-23]. Benchmarking provide a practi-
cal perspective by comparing their score against model
benchmarks, hospitals can gauge their performance
relative to industry standards [20,25,27]. This provides
valuable insights for setting realistic goals and priori-
tizing improvement efforts. Maturity models for hos-
pital management can guide hospitals in allocating
resources efficiently towards areas with the most sig-
nificant impact on patient care and overall perform-
ance [19]. This data-driven approach ensures that
resources are well-spent on more impactful initiatives.
The models provide evidence-based recommen-
dations for specific improvement actions, helping
managers make informed decisions about implement-
ing new technologies, streamlining processes, and
optimizing workflows [19,32]. The Managerial
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Perspective of maturity model for hospital manage-
ment ensures leadership engagement. The maturity
models serve as a tool to garner leadership buy-in
for improvement initiatives [22]. The visual represen-
tation of progress and the potential benefits can
motivate leaders to commit resources and support
change efforts. To ensure performance measurement,
the models establish clear metrics and evaluation cri-
teria, enabling managers to track progress, measure
the effectiveness of interventions, and hold teams
accountable for achieving set goals [23]. Communi-
cation and collaboration are vital for hospital manage-
ment, the maturity models facilitate communication
across departments and stakeholders by providing a
common language for discussing performance and
improvement priorities. This fosters collaboration
and breaks down silos that impede progress [16].
Change management is important for organizational
growth and sustainability, the models support effective
change management by outlining a stepwise approach
to improvement [34]. Hospitals can implement
changes iteratively, minimizing disruption and ensur-
ing smooth adaptation to new processes and technol-
ogies. In view of the scientific perspective, the maturity
models are grounded in research and validated against
industry standards and best practices. This ensures
that the models are reliable and provide accurate
assessments of hospital performance [22]. The models
leverage data collection and analysis to identify pat-
terns and trends in hospital performance [21,23].
This data-driven approach allows for evidence-based
decision-making and continuous refinement of the
models. Maturity models are valuable tools for
researchers studying hospital performance and health-
care delivery systems. The data collected through
model assessments can inform further research into
factors influencing hospital effectiveness and patient
outcomes [19,21,40]. By providing a common frame-
work for assessing hospital performance, maturity
models can contribute to the standardization and
interoperability of healthcare data across institutions
[19]. This facilitates benchmarking, research, and, ulti-
mately, improvements in healthcare delivery across
the board. It is important to note that no single matur-
ity model fits every hospital perfectly. The model
choice depends on each institution’s specific needs,
priorities, and context [1,3]. However, by understand-
ing these models’ practical, managerial, and scientific
perspectives, hospital leaders can make informed
decisions about using them to drive continuous
improvement and achieve excellence in patient care
[21]. The data collection and analysis results were het-
erogeneous, limiting our ability to run meta-analyses
and draw definitive conclusions [2]. General obser-
vations suggest that these models were effective in hos-
pital management, including quality improvement,
medical records, hospital information systems, and

health project management [20,23,39,40]. Overall,
the findings of this study indicate a need for develop-
ing a standardized maturity model for hospital man-
agement. Maturity models offer a valuable
framework for hospital management to assess their
current performance, identify areas for improvement,
and drive continuous growth [22]. By understanding
their key characteristics, applications, and benefits,
hospital managers can leverage the power of these
identified maturity models to achieve greater effective-
ness and success. However, addressing the potential
challenges and ensuring that the chosen model is
implemented thoughtfully and strategically to maxi-
mize its positive impact is crucial [19, 22, 34]. Hospital
managers considering a maturity model should first
identify the specific areas of their organization that
they want to improve. Once they have identified
these areas, they can choose a maturity model relevant
to their needs. The next step is to assess the current
maturity level of the organization. This can be done
through self-assessment, external assessment, or
both. Once the current maturity level has been
assessed, the hospital can develop a plan to improve
its performance [21]. This plan should identify the
specific areas that need to be improved and the steps
that need to be taken to achieve this. It is important
to note that maturity models take time to fix. Imple-
menting a maturity model and achieving lasting
improvement takes time and effort. However, the
benefits of using a maturity model can be significant,
including improved patient care, reduced costs, and
increased efficiency [40]. Furthermore, hospital man-
agers can use maturity models to improve their
HCOs’ performance and provide better patient care
by involving all stakeholders in the maturity model
implementation process. This includes staff, clinicians,
patients, and other stakeholders, and monitor progress
and adjust the plan as needed.

5. Limitation of the study

e Limited research on the potential drawbacks and
unintended consequences of using maturity
models.

o There is a lack of robust empirical evidence on the
impact of maturity models on hospital outcomes
and performance.

6. Further research

This research paper provides a foundational under-
standing of maturity models for hospital management.
Further research can be done to understand better
specific models and their applications within different
healthcare domains. Additionally, exploring the



theoretical underpinnings of maturity models and
their effectiveness in driving healthcare quality
improvement can offer valuable insights for medical
practitioners and researchers.
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