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Abstract

This paper provides a systematic literature review of hospital supply chain management (SCM), emphasizing
variations across hospital types, methodological frameworks, the SCOR model, and technological advance-
ments. Using the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) method-
ology, the study systematically identifies, screens, and synthesizes relevant research to ensure comprehensive
and high-quality data. The article selection process was done through a multiple screening procedure by four
researchers, who collaboratively assessed data quality and relevance to the research topic. Individual research-
ers then further evaluated each identified article to avoid bias and ensure objectivity in the selection process. It
highlights unique SCM challenges public and private hospitals face, particularly in resource allocation and
technology adoption. Constrained by budget limitations, public hospitals often depend on collaborations and
streamlined processes to ensure essential supplies. In contrast, private hospitals leverage technological tools
such as Al, 10T, and blockchain for real-time data analysis and efficiency gains. Key SCM methodologies
reviewed include Deep Reinforcement Learning, Multi-Criteria Decision-Making frameworks, and simulation
modeling, each offering diverse benefits in cost management, inventory control, and decision support. The
SCOR framework’s applicability to hospitals is also discussed, emphasizing areas for process optimization and
patient care improvements. The study concludes with insights into strategic SCM practices that support opera-
tional resilience, efficiency, and patient outcomes across hospital types, urging future research on scalable,
technology-driven SCM solutions for healthcare institutions.

Keywords: Hospital Supply Chain Management, Public Hospitals, Private Hospitals, SCOR Framework,

Technological Innovations, Systematic Literature Review, PRISMA.

1. Introduction

Hospitals play a foundational role in the healthcare
system by delivering essential curative and preventive
services, which are integral to public health. As de-
scribed by the World Health Organization (WHO), hos-
pitals are complex organizations that deliver diverse
services, ranging from diagnosis and treatment to reha-
bilitation (Setiawati et al., 2023). Even with this devel-
opment and expansion, hospitals are among the institu-
tions that have day to day operational problems. Such
challenges that include insufficient resources, irrational
distribution methods and obsolete technology infra-
structure make it evident that there exists an urgent need
for professionally competent management of the supply
chain within the hospital environment to achieve US
DoD aobjectives (Kwon et al., 2016; Arora et al., 2018;
Feibert et al., 2019).

What is interesting in this regard is the fact that
there is a particularly pronounced variability of SCM
between different types of the hospitals. On the one
hand, public institutions are usually constrained within
severe budget constraints and as a result develop differ-
ent SC management challenges from those of the pri-
vate hospitals that usually have wider latitude in

resource use and technology adoption. Public institu-
tions may be afflicted by SCM development deficien-
cies as a result of global inefficiency while dominant
private institutions on the other hand, seem to always
adopt the modern system and data to further their
productivity and customer satisfaction (Dugue-Uribe et
al., 2019; Aryee et al., 2008). Understanding how and
why these differences occur is important because they
help to formulate the strategic orientation that will best
serve the appropriate hospital type, thereby facilitating
the effective deployment of resources and services
across the various hospitals and other health care organ-
izations.

A second important aspect of hospital supply
chain management (SCM) is the multitude of strikingly
different approaches that are developed for increasing
efficiency and slashing operational expenditures. For
example, Deep Reinforcement Learning (DRL) has
shown promise in automating SCM complexities like
inventory or logistics management by virtue of data
mining (Ahmadi et al., 2019). Furthermore, MCDM
technigues in combination with simulation models as-
sist hospitals in the selection of SCM strategies by ena-
bling trade-offs among several targets such as costs,
quality, and security which are crucial in public
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hospitals most of which operate on limited budgets (Al-
drighetti et al., 2019). Nonetheless, systematic review
of literature on these methodologies in varying hospital
types, particularly in their applicability and effective-
ness in low-resource settings, is substantially limited

The SCOR (Supply Chain Operations Refer-
ence) frame-work provides a systematic approach on
how to assess and enhance SCM processes in different
fields; prevalence in hospital SCM still remains largely
overlooked. This review intends to demonstrate how
the SCOR can be used to improve the operations of the
hospitals in different areas by focusing on the SCOR
model’s five building blocks of plan, source, make, de-
liver, and return (Ageron et al, 2018). The same SCOR
implementation approach in private hospitals and the
other public surviving hospitals can lead to positive
comparative advantages which dictate special SCM
practices for efficiency, cost cuts, and better patient out-
come.

In conclusion, the adoption of technological pro-
gress in SCM in hospitals shows great prospects to
tackle the operational difficulties, especially for the pri-
vate types of hospitals which have relatively ample fi-
nancial resources. According to (Abugabah et al., 2020)
and (Gendy et al., 2019) hospitals are now able to make
the right inventory management decisions and have the
capacity to optimize processes by utilizing the Internet
of Things (1oT), Avrtificial Intelligence (Al) and data an-
alytics which allow them to track and predict needed
processes in real time. On the other hand, public institu-
tions, which are disadvantageous to these modern tech-
nologies, stand to have challenges in utilizing contem-
porary SCM systems and this emphasizes the need for
innovative and cost-effective, integrable solutions to
narrow this technological divide and maintain the re-
quired standards in healthcare services for the different
types of hospitals.

This systematic literature review seeks to fill these
knowledge gaps by studying SCM practices in the
SCM in the public and private hospitals, assessing the
effectiveness of such approaches as DRL, MCDM, and
simulation, as well as the role of innovations and the
SCOR model on the SC of hospitals. The scope of these
dimensions calls for amore comprehensive understand-
ing and improvement of hospital SCM within the con-
text of these social spheres so that effective strategies
for improving operational efficiency, lowering costs,
and enhancing patient services in a wide range of
healthcare settings are developed.

2. Literature Review
2.1. Hospital Supply Chain Management (HSCM)

Hospital supply chain management (HSCM) is
described as a broad web of interaction involving the
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hospitals, suppliers, and government aimed at the effec-
tive distribution of the medical goods and services. This
research points to the fact that the hospital supply chain,
as a system, is dependent on conditions that enhance its
performance namely, coordination, collaboration and
integration. Effective collaboration with the suppliers
and the government facilitates the flow of information
and goods and thus enhances the quality of service and
patient care. Other factors including trust, supplier qual-
ity assurance systems, inventory systems and technol-
ogy affect hospital supply chain performance and even
enhance it as the study shows. In the systems thinking
applied in this research, the systems dynamics approach
allows illustrating partnerships amongst the key stake-
holders to be useful in enhancing the performance of the
whole hospital supply chain (Setiawati et al., 2023).

2.2. Hospital Type

Hospitals have specific functions in the medical
and public health (PH) systems. Most of the hospitals
fall under two categories of public and private, who dif-
fer primarily in terms of funding, ownership and organ-
ization structure.

Thinking of the bigger picture, public healthcare
institutions get financial resources from the budgets of
the governments. Nonetheless, modern supply chain
systems are hardly used, if ever, because of budgetary
limitations. In the course of the COVID-19 outbreak,
public institutions struggled with inventory for critical
medicine and equipment, which diminished the robust-
ness and sustainability of supply chains in public health
(Jifar etal., 2022).

Due to the budget constraints, public hospitals
work with government as well as non-government or-
ganization especially in emergencies. The former
strengthens the supply chains while the latter together
with logistical challenges weaken effectiveness. As a
result, public hospitals do not seek new technologies,
but stick to their current suppliers. While this guarantees
the continuity of service delivery, it does not give the
ability to quickly respond to unanticipated shifts in de-
mand leaving an opportunity for low cost and flexible
supply chain management (Li and Martins et al., 2024).

Funding from the private sector in private hospi-
tals reduces complexity in supply-chain issues as these
hospitals have greater integration and more readily em-
brace new ideas. Their competitors drive use of auto-
mation and analytics in order to strategically allocate re-
sources and be responsive to demand (O’Mahony et al.,
2021).

Lean and agile strategies applied in private set-
tings enable waste minimization and compliance with
situational requirements (Li and Martins et al., 2024).
Such delays can be avoided by utilizing real time
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measures to determine the movement of stock and
achieve just the right quantity without going to excess
stock. This technological advantage enables the man-
agement of the supply chains by private hospitals with-
out compromising the quality of care at high peak sea-
sons.

2.3. Methodologies

To enhance the effectiveness, strength, and quality
of service, various strategies are currently put to use in
the hospital supply chains. They, therefore, seek to min-
imize resource underutilization, create efficient systems
for curbing inventory stock outs, and enhance the re-
routing of procurement.

Forecasting inventory requirements due to changes
in demand over time works best when applying simu-
lation approaches. Simulation enables the hospitals to
plan their inventory flexibly so that stockouts are
avoided. According to (Jifar et al., 2022), depending on
the planning processes that are used, simulation-based
planning allows a hospital to prepare for surges on de-
mand that can cause a significant amount of wastage,
which improves efficiency in managing the inventory.
Such Simulation models allow estimation of peak times
so that hospitals can plan their allocation of resources
and avert critical resource depletion in times of emer-
gency.

Deep Reinforcement Learning, DRL for short, and
a machine learning paradigm deal with the optimal
management of inventories in real-time. In the case of
hospital supply chains, DRL operates by establishing
the quantity of stock required for various demands,
hence a more flexible approach to volunteering. (See
Bialas et al., 2023), DRL contributes towards achieving
risk minimization objectives for hospital stockouts and
maximizes the availability of distribution whenever the
demand for pharmaceuticals or medical equipment var-
ies. Stock levels as a measure of demand are periodi-
cally reviewed, managed and maintained with DRL to
minimize the need for hospitals to frequently make pur-
chases and to avert stockouts.

Multi-Criteria Decision Making (MCDM) can be
defined as a systematic approach which takes into con-
sideration multiple dominant factors in terms of SCM.
Economics, available resources, flexibility, and eco-
friendliness are among the several aspects appreciated
by MCDM. (Nouranian et al., 2021) argued that a key
advantage of MCDM is its usefulness in strategic deci-
sion making by hospitals when there are high levels of
uncertainty like during a pandemic or outer space crisis.
It also helps avoid scenarios like overreliance on a sin-
gle factor by providing a broader perspective to deci-
sion making.

Literature review enables hospitals’ supply chain
managers to appreciate the ongoing developments in
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the field, their pitfalls and possible ways of overcoming
them. Best practices showing success in overcoming
bottlenecks, successful change in strategies and other
positive innovations could be deployed by hospitals
through review of literature. (Ziat et al., 2019) under-
scored the place of literature reviews in the design of the
hospital supply system. To do this, however, literature
recommended the need for a proper analysis of existing
literature to avoid unnecessary and costly experimenta-
tion.

2.4, SCOR (Supply Chain Operations Reference)

As outlined by the SCOR model, there are opera-
tional supply chain elements in the hospital which in-
clude sourcing, procurement, production as well as re-
turns. The model has five building blocks: Source, Plan,
Make, Deliver, and Return.

Sourcing encompasses working with suppliers to
develop a steady supply of the resources needed. Dur-
ing the COVID-19 crisis, close supplier partnerships
helped to guarantee critical product inventories (Hu et
al., 2023). Blockchain technology has promoted the
source of the products by providing proof of the legiti-
macy and authenticity of the products, reducing coun-
terfeit drugs in healthcare.

Ample planning enhances the capacity of hospitals
to meet the medical needs of the people, especially dur-
ing times of crisis. Digital planning tools incorporate
forecasting features such as demand forecasting and re-
source allocation, enabling optimal stock-level mainte-
nance by hospitals (Bg etal., 2023). These tools forecast
demand, which is important for future stocking require-
ments and helps avoid stock wastage.

In the make phase, drugs and blood supply have
controlled production environments. Automation tech-
nologies improve production efficiency; thus, adequate
supply is assured, and wastage is kept to a minimum.
Laboratory automation enhances the accuracy and
speed of production processes, and thus, hospitals can
meet their demands without compromising the quality
of products (Shen et al., 2024).

In the case of emergencies, fast delivery of medical
materials is needed. Quick inventory management ena-
bles hospitals to position resources quickly in zones of
high demand. Internal inventory management systems,
also provided by (Pratono et al., 2023), allow more flex-
ibility in operations and timely provision of necessary
materials, improving emergencies during a crisis.

Itis a common occurrence when unused or expired
items are sent back. The same RFID technology allows
the returns to be monitored and controlled, assisting
hospitals in managing their stock levels. Such technol-
ogy wins over waste and enhances resource allocation
in the hospital supply chain networks (Neve et al., 2021).
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2.5. Technology and Innovation

Hospitals’ supply chain management benefits from
the use of new and advanced information technology
by increasing efficiency and resilience.

Through the analysis of real-time data, machine
learning reduces the amount of overstocking and, at the
same time, guarantees enough stock to be supplied.
This culminates into an effective inventory control
(Setyaningrum & Muafi et al., 2023).

In addition, the use of Blockchain creates higher
traceability levels within the medical supply chain,
which, in turn, mitigates the chances of counterfeits and
secures the drugs' integrity (Jamil et al., 2019).

loT networks support the adequate transportation of
temperature-sensitive products with the environment
and the conditions within the packaging of the products
(Setyaningrum & Muafi et al., 2023).

GSCM lowers the hospitals” carbon footprint due to
environmentally responsible resource use and manage-
ment policies incorporated into the supply chain. It con-
serves energy and resource consumption and eliminates
wastes that are not sustainable (Setyaningrum & Muafi
etal., 2023).

Supply chain resilience is necessary to diminish ser-
vice disruptions since it enables hospitals to function
normally and deliver care despite interruptions. Hospi-
tals can endure stress and still provide decent quality
care through flexible measures (Li and Martins et al.,
2024).

Also, lean implementations focus on elimination of
wastes to help in the improvement of the hospital sup-
ply chain. The reduction in excess stocks and the maxi-
mization of resource use helps in making sure that ser-
vices are timely and the devotion of resources is also
useful (O'Mahony et al., 2021).

3. Methods

This systematic review was performed concerning
the PRISMA (Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses) recommendations so that
the review and the process is systematic and easy to fol-
low as outlined (Setiawati et al., 2024) and (Li et al.,
2024). PRISMA is particularly useful for systematic re-
views since it assists researchers with the accurate con-
duct, reporting, and evaluation of the studies, resulting
to a more reproducible and quality research process.

3.1. Search Strategy

A systematic search was performed in two main da-
tabases, Scopus and Search Rabbit, to find relevant pub-
lications for this review. The search strategy included
specific keywords to meet the healthcare sector supply
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chain barriers in scope. These keywords were ““Short-
age,” “Scheduling (delay),” “Automation,” “Resource
Constraints,” “System,” “Information,” “Technology,”
“Inventory Management,” “Supplier Dependency,”
“Inefficient Distribution,” and “Inefficient Cost.” Such
terms were used in the titles, keywords, and abstracts to
retrieve the relevant articles. From the first search, a to-
tal of 244 records were captured.

3.2. Screening Process

At the end of stage one, where a search was con-
ducted, some records were found to be repetitive, and
these were expunged, leading to 192 such documents
for further scrutiny. In this case, the remaining articles
were analyzed, particularly their abstracts, to determine
their relevance to the main study’s focus question. Arti-
cles not related to the core keywords “supply chain
management” and “hospital” were dropped because
they did not fall within the scope of the particular study,
which is supply chain management in the healthcare
field. The broad theme of the article bible in review un-
dertook to classify articles outside this scope. It nar-
rowed the focus to 138 relevant articles based on the set
criteria. This was done through an additional verifica-
tion step that looks at ra the papers selected to determine
their credibility and quality by determining whether
they appeared in the Scimago database. Indexing in Sci-
mago indicated journal quality and ensured that only
credible sources were included in the review. After this
verification process, only articles indexed in Scimago
were retained, reducing the total number of articles to
80.

3.3. Eligibility Assessment

Each publication underwent further evaluation in
the eligibility phase to ensure it met all additional inclu-
sion criteria, particularly regarding comprehensive con-
tent and full-text availability based on its abstract. Arti-
cles were excluded if they did not meet this standard,
provided limited information, or focused on topics out-
side the intended scope. Expressly, articles centered on
individual diseases, disease-specific management, or
blood management were excluded, as they did not align
with the broader scope of healthcare supply chain man-
agement addressed in this study. This eligibility assess-
ment led to the exclusion of an additional 15 articles, re-
sulting in 65 articles that fully met the criteria for inclu-
sion in the review.

3.4. Final Inclusion

After the eligibility assessment, the number of ar-
ticles that satisfied all inclusion criteria stood at sixty-
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five, making it into this systematic review. On the other
hand, the selected article deals with some components
of supply chain management in hospitals or within the
healthcare domain. Major themes and topics addressed
in the articles included in this review include inventory
control, supplier dependency, resource allocation, and
operational inefficiencies linked to healthcare provision.
Given the focus on these core topics, this review seeks
to enhance understanding of the problems and solutions
in the healthcare supply chain management field.

[ Finding relevant keywords ]

¥
[ References categorized for inclusion and exclusion ]

were sourced from the keywords.

¥
Classified paper based on Hospital Type, methodologyr,]

SCOR, Technology Innovations

e

Figure 1. Strategy to conduct the state-of-the-art
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databases to identify relevant publications.
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v

Total number of articles: 192
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predefined criteria or focus on specific diseases: 54
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Total number of articles: 138
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¥
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|dentification

Screening

Total number of articles: 80
o + ™
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Figure 2. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses
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The conclusions obtained from these 65 articles
are expected to add new dimensions and knowledge in
terms of the strategies, technologies, and frameworks
relevant to the management of healthcare supply chains.
Such knowledge can help healthcare institutions im-
prove their supply chain management, minimize ex-
penses incurred, improve punctuality in the delivery of
medical supplies and enhance the quality of care offered
to the patients. The systematic selection and literature
analysis further emphasize the importance of appropri-
ate supply chain management practices in addressing
the increasing demand for healthcare services and
resources.

4. Result

Utilizing the systematic PRISMA approach, 65
articles were found useful and were grouped for analy-
sis into four major themes: Hospital Types, Methodol-
ogies, SCOR Framework, and Technology and innova-
tion. The literature touched upon all the categories of
patterns, variations, strengths, and limitations. There
was more focus on categories, with few studies facili-
tating a more in-depth and extensive analysis.

4.1. Hospital Type

Public Hospitals: A total of 48 studies focused on
public hospitals, as seen in Table 1, which predomi-
nantly aim to provide essential and affordable healthcare
services supported by government funding to ensure
broad access (Beaulieu et al., 2021; Shahbahrami et al.,
2024). Most of the studies argue that in circumstances
where public institutions focus on SCM, it is to opti-
mize stock levels of medicines and medical inventory
efficiently (Martin-Blanco et al., 2022; Islam et al.,
2023). Public hospitals have key advantages, such as
better crisis preparedness in urban areas due to struc-
tured supply chain management and robust infrastruc-
ture (Neve & Schmidt et al., 2021,

Sienkiewicz-Matyjurek & Szymczak et al., 2023).
Despite limited resources, they also provide essential
basic healthcare services in remote regions (Kwanetal.,
2020; Holm et al., 2015). Although less flexible than
private hospitals, their compliance with regulations en-
sures consistent and reliable service standards (Se-
tiawati et al., 2023).

Private Hospitals: In 15 studies examining pri-
vate hospitals, a consistent trend emerges in the adop-
tion of SCM practices aimed at operational efficiency
and high-quality patient care, facilitated by digital tech-
nologies in inventory and distribution management
(Ahmad AlBrakataetal., 2023; Lau et al., 2022). Larger
private hospitals frequently employ technology to
monitor drugs and utilize Al for forecasting analytics
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in managing supplies, whereas smaller hospitals typi-
cally stick to digital approaches (Jamil et al., 2019;
George & Elrashid et al., 2023). As per Nabelsi and

dating market needs due to their capacity to invest in
emerging technologies. Comparison of the differences
and shortcomings between public and private hospitals,

Gagnon et al. (2016), private hospitals excel in accommo-

see Table 1.

Table 1. Overview of hospital types in healthcare supply chain management

Hospital Nr. of

: Differences Weaknesses Reference
Type Article
Public 48 In several publications on An importantgap that ~ Ahtiainen, H. K. et al. (2020). al
Hospital technology, adoption, sus- has been noticed inall ~ Moteri, M., & Alojail, M. (2023),

tainability, and supply chain
management, major con-
trasts in approaches public
hospitals are noticeable.
While some highlight the
importance of digitalization
and Al/big data use, others
consider a government
health policy, inventories,
and the COVID-19 pan-
demic consequences for the
operation of hospitals. The
use of new technologies,
such as blockchain, in phar-
maceutical supply chains is
discussed in many papers.
Furthermore, there are dif-
ferences in applying these
theories in larger and
smaller hospitals, as well as
the health systems em-
ployed in these hospitals.

the articles is the poor
coupling/linkage of
the advanced technol-
ogy with the hospital
organization as a
whole. Furthermore,
several public hospi-
tals also have budget-
ary and resource base
limitations, which hin-
der them from adopt-
ing technology or
even technologies in
supply chain manage-
ment. Also, there isa
dearth of detailed dis-
cussion on regulatory
issues and challenges
to innovation in this
industry. Several arti-
cles concentrate on
simulation business
models but do not in-
clude practical solu-
tions or assessments
of the business after
implementation. One
more problem is the

Allahham, M. et al. (2023). Beaulieu,
M., & Bentahar, O. (2021). Bialas, C.
etal (2023). Bg, E. etal. (2023). Health
Services Management Research. (2018).
Bvuchete, M. et al. (2021). Chen, D.,
& Wanbon, R. (2023). Chiang, C., &
Chuang, M. C. (2024). Ding, B. et al.
(2024). Dorgham, K. et al. (2022). Du-
que-Uribe, V. et al. (2019). EI-Garaihy,
W. H. etal. (2022). Emadi, P., &
Pasek, Z. J. (2021). Holm, M. R. et al.
(2015). Hu, H. et al. (2023). Improta,
G. etal. (2021). Islam, S., & Habib,
Md. M. (2024). Islam, S. et al. (2023).
Ivanov, D., & Dolgui, A. (2022). Jifar,
W. W. etal. (2022). Kachwee, M., &
Hartmann, M. D. (2013). Karbassi
Yazdi, A. etal. (2022). Khot, U. N.
(2020). Kochakkashani, F. et al. (2023).
Kwan, W. M. et al. (2020). Latonen, S.
H.etal. (2023). Lau, Y. Y. etal.
(2022). Leaven, L., & Ahmmad, K.
(2017). Li, X., & Martins, A. L.
(2024). Lotfi, R. et al. (2022).
Marques, L. et al. (2020). Martin-
Blanco, C. et al (2022). Mirghafoori, S.
H. etal. (2018). Mittal, A., & Mantri,
A. (2023). Modisakeng, C. et al.

lack of adequate con-  (2020). Nabelsi, V., & Gagnon, S.
sideration of the via- (2017). Neve, B. v., & Schmidt, C. P.
bility and lasting ef- (2022). Nouranian, M. et al. (2021).
fects of the envisaged ~ Pamucar, D. et al. (2023). Pratono, A.
policies or technologies  H., & Maharani, A. (2023). Setiawati,
onthe quality of care M. et al (2023). Setyaningrum, R., &
for patients. Muafi, M. (2023). Shahbahrami, E. et

al. (2024). Shen, J. et al. (2024). Shih,
H., & Rajendran, S. (2020).
Shokounhifar, M., & Ranjbarimesan, M.
(2022). Sienkiewicz-Matyjurek, K., &
Szymczak, M. (2024). Socal, M. P. et
al. (2020). Spieske, A., Gebhardt, M.,
Kopyto, M., & Birkel, H.
(2022).Spieske, A. et al (2022). Spor-
rong, S. K. etal. (2016). Tatiana, E. et
al. (2023). Uthayakumar, R., & Priyan,
S. (2013). Yu, Z. (2023). Ziat, A. et al
(2020). Ziat, A. et al. (2024). Zwaida,
T. A etal. (2021).
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Private 15 The literature on private The funding depend-  Al-Nawafaha, S. S. et al. (2022).
Hospital healthcare institutions indi-  ency pattern is per- AlBrakata, N. S. A. et al. (2023). Al-
cates different perspectives.  haps the most serious  lahham, M. et al. (2023).Health Ser-

Some researchers address
the implications of imple-
menting new technologies
such as Al, blockchain or

other computer-based sys-

problem with private
hospitals as it cuts out
the poorer patients
while, at the same
time, the smaller pri-

vices Management Research. (2018).
George, S., & Elrashid, S.
(2023).Jamil, F. etal. (2019). Lau, Y -
Y. etal. (2022).Liu, W. et al. (2019).
Marques, L. et al. (2019). Nabelsi, V.,

tems in supply chainman-  vate hospitals face & Gagnon, S. (2016). O'Mahony, L. et
agement, while others re- competition withre-  al. (2021). Sakly, H. et al (2021). Ruiz
search the classic models of  gard to capacity and Orjuela, E. T. etal (2023).Ziat, A. et al.
inventory management sys-  care. Patients are left ~ (2019).Ziat, A. et al. (2022).

tems. There are also differ-  in the dark about price

ences in hospital type, with
some papers focused on the
single-specialty hospital
market, such as in the case
of cardiology clinics, while

because there is no
transparency in that.
Likewise, organiza-
tional factors such as
the non compliance

others concentrate on the with the performance
multispecialty case. Models  standards lead to mis-
of payment also differ, as management and sub-

there are some hospitals
paid through self-payment
and some are through pri-
vate health insurance. All in
all, the differences serve to
highlight the scale, technol-

sequent low quality of
care. Very high costs,
most of the time un-
reasonably high in the
eyes of people, serve
to put these people out

ogy adoption and integra- of the reach of key
tion of private health institu-  medical primary care
tions. services.

4.2. Methodology

Simulation: There have been 15 studies conducted
regarding simulation, as shown in Table 2, highlighting
the effectiveness of simulations in addressing uncertain-
ties and improving performance through scenario as-
sessments (Improta et al., 2021). Simulation models
predict inventory needs and align resource distribution
with demand (Islam et al., 2023).

Deep Reinforcement Learning (DRL): 5 studies
explore DRL as an innovative approach to optimize
SCM by addressing demand fluctuations and complex
datasets, making DRL useful for real-time decision-
making (Allahham et al., 2023; Hu et al., 2023; Lotfi et

al., 2022). Each study, however, brings a unique focus,
as seen at Table 2.

Multiple Criteria Decision Making (MCDM):
Another 15 studies employ MCDM techniques like
AHP and BWM to facilitate decision-making in SCM.
MCDM allows hospitals to assess multiple strategic op-
tions objectively, promoting transparency and con-
sistency (Al-Nawafah et al., 2022; Yazdi et al., 2022).

Literature Review: With 31 studies using
systematic literature reviews, this method is widely
adopted to identify trends and consolidate findings in
supply chain management (SCM) research. Literature
reviews provide a comprehensive overview of existing
research, offering valuable insights into the state of the
field. For differences and drawbacks, see Table 2.

Table 2. Methodologies applied in healthcare supply chain research

Nr. of

Methodology Article Differences

Weaknesses Reference

Simulation 15  Different models are used in

Simulations require pre- Al Moteri & Alojail (2023); Chen &

simulation studies. Some focus  cise data with high com- Wanbon (2023); Dorgham et al.
on system dynamics to evaluate puting power, which can (2022); Emadi & Pasek (2021);
policies' effects on drug supply take considerable time to Improta et al. (2021); Jamil et al.

chains, while others use digital

twin technology for hospital lo- Additionally, errors in

produce reliable results. (2019); Kochakkashani et al. (2023);

Liu et al. (2020); Neve & Schmidt

gistics optimization. Some stud- choosing the right model (2021); O'Mahony et al. (2021);
ies employ stochastic modeling or using inaccurate data  Sakly et al. (2021); Setiawati et al.

for blood supply uncertainty

(2023); Shahbahrami et al. (2024);
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management and Lean Six

Sigma for cost reduction and ef- comes.

ficiency improvement.

Deep Rein- 5
forcement
Learning
(DRL)

can lead to unreliable out-Shih & Rajendran (2020);

Uthayakumar & Priyan (2013)

There is variation in the focus of DRL requires significant Allahham et al. (2023); Hu et al.
DRL applications. Some studies investment in technology (2023); Lotfi et al. (2022); Ziat et al.
generate desire, while others in- and specialized dataex- (2020); Zwaida et al. (2021)
corporate technologies such as  pertise, limiting its appli-

blockchain, 10T, and neural net- cation in hospitals with

works into their applications.
DRL is also being applied to
power drug delivery and im-

limited budgets. Addi-
tionally, DRL relies on
high-quality data to pro-

prove decision-making through duce optimal results,

real-time feedbackO02E

which can be challenging

for hospitals with inade-
quate IT infrastructure.

Multi-Criteria 14

Decision ent models are applied. Some
Making use system dynamics to evaluate stantial computational
(MCDM) policy impacts on drug supply  power, and often long

In the simulation studies, differ- Simulations require
highly accurate data, sub-al. (2023); Bialas et al. (2023);

Al-Nawafah et al. (2022); Albrakat et

Chiang & Chuang (2024); George &
Elrashid (2023); Islam & Habib

chains, while others apply digitalprocessing times to yield (2024); Islam et al. (2023); Karbassi

twin technology to optimize
hospital logistics. Stochastic

valid results. Also, model Yazdi et al. (2022); Kwan et al.
selection errors or inaccu-(2020); Mirghafoori et al. (2018);

modeling handles blood supply rate data can lead to unre- Nouranian et al. (2021); Pamucar et

uncertainties, and Lean Six Sigma liable outcomes.

approaches focus on reducing
costs and improving efficiency.
Literature Re- 31

view vary widely. Some articles use

The literature review approaches These approaches are
limited to secondary data Bentahar (2021); Bg et al. (2023);

al. (2023); Setyaningrum & Muafi
(2023); Yu (2023)

Ahtiainen et al. (2020); Beaulieu &

the PRISMA (Preferred Report- and may be affected by  Buttigieg et al. (2020); Bvuchete et al.

ing Items for Systematic Re-

views and Meta-Analyses) ap-  cess of gathering addi-
tional data requires sig-
reviews and ensure quality and nificant time and re-
transparency, while others incor-sources.

proach to structure systematic

porate VOSviewer for biblio-
metric analysis to visualize rela-
tionships between articles. Some
rely solely on qualitative reviews
of secondary data, or combine
expert interviews for additional
insights.

publication bias. The pro-(2021); Ding et al. (2024); Duque-

Uribe et al. (2019); EI-Garaihy et al.
(2022); Holm et al. (2015); Ivanov &
Dolgui (2022); Jifar et al. (2022);
Kachwee & Hartmann (2013); Khot
(2020); Latonen et al. (2023); Lau et
al. (2022); Leaven & Ahmmad (2017);
Li & Martins (2024); Marques et al.
(2020); Martin-Blanco et al. (2022);
Mittal & Mantri (2023); Modisakeng
et al. (2020); Nabelsi & Gagnon
(2017); Pratono & Maharani (2023);
Shen etal. (2024); Shokouhifar &
Ranjbarimesan (2022); Sienkiewicz-
Matyjurek & Szymczak (2024);
Socal et al. (2021); Spieske et al.
(2022); Sporrong et al. (2016); Tati-
anaetal. (2023); Ziat et al. (2024)

4.3. SCOR Framework

Source: 18 studies concentrate on the Source com-
ponent, leaning towards the fact that there is always a
need for developed relationships with suppliers and that
their inventories are managed accurately and in real-
time. Relationships with suppliers help hospitals over-
come supply chain vulnerability, particularly during cri-
ses (Nouranian et al., 2021; Setiawati et al., 2023).

Plan: The Plan phase is central in 28 studies,
where 10T and machine learning are employed to en-
hance visibility and demand responsiveness in SCM
(Islam et al., 2024; Shokouhifar et al., 2022). These
technologies are highly effective for forecasting and op-
timizing stock levels.

Make: In 8 studies on the Make phase, automation
and digitalization in production processes are prominent,
with tools like digital twins and RPA playing a key role
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in minimizing errors and improving efficiency (Neve et
al., 2021; Liu et al., 2020).

Deliver: 5 studies focus on the delivery phase, ex-
amining logistics and distribution to ensure that medical
products reach patients promptly (Gunasekaran et al.,
2004; Al-Hawary et al., 2022). Tracking technology
and warehouse management systems are essential for

accuracy and efficiency in delivery operations (Lam-
bert et al., 2001; Scholten & Schilder et al., 2015).

Return: 8 research works on the Return phase dis-
cuss the challenges that arise in the process of product
return or product recall, resulting in the product sys-
tem’s endurance.

Table 3. SCOR framework applications in hospital supply chain management

Nr. of

SCOR Aurticle

Differences

Weaknesses

Reference

Source

Plan

Make

18

28

8

The articles differ in their ap- - Sourcing management faces sev- Al Moteri et al. (2023), Albrakat et al.

proaches to sourcing manage- eral challenges, including depend- (2023), Allahham et al. (2023), Beau-

ment in hospital supply chains, ency on global suppliers, limited lieu & Bentahar (2021), Bvuchete et

with some focusing on sustain-flexibility in sourcing systems, and al. (2021), Chen & Wanbon (2023),

ability while others prioritize  insufficient integration of technol- Ding et al. (2024), Duque-Uribe et al.

digital technologies for effi-  ogy. There is also a lack of focus  (2019), El-Garaihy et al. (2022), Hu et

ciency and transparency. Thereon sustainability in sourcing prac- al. (2023), Islam & Habib (2024),

are also discussions on risk  tices. To improve sourcing, hospi- Karbassi Yazdi et al. (2022),

management and supplier rela- tals must enhance supplier rela-  Kochakkashani et al. (2023), Kwan et

tionships, with approaches var-tionship management, emphasize al. (2020), Li & Martins (2024), Lotfi

ying based on factors like the strategic sustainability, and adopt et al. (2022), Mirghafoori et al.

COVID-19 pandemic and en- standardized processes. Addition- (2018), Nabelsi & Gagnon (2017),

vironmental considerations.  ally, thorough supplier evaluations Pratono & Maharani (2023),

are crucial to ensure supply conti- Setyaningrum & Muafi (2023),
nuity and service quality. Shahbahrami et al. (2024), Shih &

Rajendran (2020), Shokouhifar &
Ranjbarimesan (2022), Spieske et al.
(2022), Tatiana et al. (2023), Yu
(2023), Ziat et al. (2024).

The papers differ in planning  The hospital supply chain planningAhtiainen et al., (2020), Bialas et al.,

approaches, highlighting tech- across the papers faces challenges (2023), Chiang & Chuang, (2024),

nological integration (Al, big such as high technology costs, lim-Dorgham et al., (2022), Holm et al.,

data, blockchain) versus physi-ited infrastructure, data quality reli-(2015), Islam et al., (2023), Jamil et

cal capacity and system collab-ance, and managing change. Issuesal., (2019), Lau et al., (2022),

oration. Many emphasize sus- also include the scale of technol-  Marques et al., (2020), Mittal & Man-

tainability and crisis adapta-  ogy adoption, long-term crisis ad- tri, (2023), Nouranian et al., (2021),

tion, focusing on resilience andaptation, system integration, and  Pamucar et al., (2023), Setiawati et al.,

rapid response to changes. measuring planning success. De- (2023), Shen et al., (2024), Sienkie-

spite promising technological solu-wicz-Matyjurek & Szymczak, (2024),

tions, effective implementation ~ Sporrong et al., (2016), Uthayakumar

and maintenance require overcom- & Priyan, (2013), Zwaida et al.,

ing these obstacles. (2021).

Hospital supply chain studies Buttigieg, S. C., etal. (2021).

within the SCOR framework showGeorge, S., & Elrashid, S. (2023).

management from different  shortcomings, including over-reli- Kachwee, M., & Hartmann, M. D.

perspectives, including green  ance on complex technologies,  (2013).

supply chain practices and op- limited case studies, and inaccurateLeaven, L., & Ahmmad, K. (2017).

erational performance, impactsdata affecting model accuracy. TheLiu, W., Zhang, W., Dutta, B., Wu,

of COVID-19, blockchain for focus is mainly on cost reduction  Z., et al. (2020).

assurance of drug integrity,  and operational efficiency, with lit-Neve, B. V., & Schmidt, C. P. (2022).

Lean Six Sigma strategies, and tle attention to patient care quality O'Mahony, L., McCarthy, K.,

sustainability in performance  or the long-term impacts of new  O'Donoghue, J., et al. (2021).

management. They reflecta  systems. Additionally, the role of Sakly, H., Said, M., & Tagina, M.

wide variety of themes inthe  staff in maintaining systemsand  (2021).

area of operational, technologi-optimizing labor is often neglected.

cal, sustainability, data integ-

rity, and resilience perspectives

in healthcare supply chains.

These eight reviewed papers
view healthcare supply chain
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Deliver 5

These five papers explore dif- The five papers on the "Deliver"

Al-Nawafah et al., (2022); S.H.

ferent approaches to improvingaspect of the SCOR Framework  Latonen et al., (2023); Giovanni

the "Deliver" stage in the

have key limitations: the first over- Improta et al., (2021); ; Parmis Emadi
SCOR Framework, including looks long-term social media ef-

etal,, (2021),Umesh N. Khot et al.,

social media for communica- fects, the second focuses only on  (2020)
tion, green supply chain prac- green supply chain costs, the third
tices, Big Data and Al for pre- ignores resource constraints, the

dictive analytics, better sup-
plier coordination, and phar-

fourth is geographically limited,
and the fifth neglects the impact of

maceutical inventory manage- inventory on patient care. None
ment. Each focuses on enhanc-address external factors or practical
ing delivery through technol- implementation challenges.

ogy, sustainability, and inven-
tory management.

Return 6

The studies on the "Return" as-The "Return" aspect of the SCOR Bg et al. (2024), Ivanov et al. (2022),

pect of the SCOR Framework Framework faced challenges dur- Jifar et al. (2022), Martin-Blanco et al.
highlight challenges like phar- ing COVID-19, including inaccu- (2022), Modisakeng et al. (2020),

maceutical waste, damaged
products, and circular econ-

rate inventory, supplier delays, and Socal et al. (2021).
inadequate infrastructure, espe-

omy practices. Differences lie cially in resource-limited areas.
in the emphasis on digital tech- Limited use of the circular econ-

nology integration, contract

omy hindered waste and defective

management, and inventory  product management. Pandemic
accuracy to overcome logisti- disruptions slowed returns and in-
cal issues, with a focus on im- creased costs, highlighting the
proving supply chain resilienceneed for stronger technologies,
through better return manage- policies, and cross-sector collabo-

ment. ration.

4.4. Technology & Innovation

Machine Learning: Machine learning was help-
ful in demand forecasting and inventory activities in 13
studies. Machine learning aids in the allocation of re-
sources, thereby decreasing deficient stocks and in-
creasing the availability of critical stock (Sho-kouhifar
etal.,2022; Abu Zwaida et al., 2021

Blockchain: 2 researches highlight the role of
blockchain as a transformative technology in SCM, im-
proving data protection and information transparency.
Thanks to blockchain, tracking can be done effectively
to ensure the preservation of product value and guard
against fakes, which is important in the supply chains of
vaccines and drugs (Hu et al., 2023; Jamil et al., 2019).

l0T: 12 research papers investigate how the Inter-
net of Things (IoT) contributes towards offering real-
time data monitoring for making decisions in managing
hospital logistics effectively. The 10T plays a role in

enhancing visibility and streamlining hospital supply
chain management processes.

Sustainability: A total of 8 research papers ex-
plore supply chain management (SCN) approaches like
Green Supply Chain Management (GSCN) to lessen
footprints and boost operational effectiveness. These
studies acknowledge the challenges of incorporating
methods into systems due, to their costly nature and re-
source constraints (Setyaningrum & Muafi et al., 2023;
Duque Uribe et al., 2019).

Resilience: 19 studies emphasize resilience-fo-
cused approaches in SCM to enhance crisis readiness.
Resilience strategies reduce risk during disruptions.

Lean: 12 studies examine the application of lean
management principles in the SCM stage in healthcare
institutions, particularly emphasizing waste elimination
and improvement (O'Mahony et al., 2021; Nouranian et
al., 2021).

Table 4. Technological innovations in hospital supply chain management

Technology Nr. of

& Innovation  Article Differences Weaknesses Reference
Machine 13 There are differentapplica-  This means that ML Allahham et al. (2023);
Learning tions of Machine Learning ~ needs expensive and elab-  Dorgham et al. (2022); Hu et

in this research, which in-
clude integrating Big Data
and Al in supply chain sus-
tainability and deep

orate technological infra-
structure that is not easily
accessible by small com-
panies. It also needs much

al. (2023); Kwan et al. (2020);
Lau et al. (2022); Lotfi et al.
(2022); Mirghafoori et al.
(2018); Pamucar et al. (2023);
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Blockchain

loT

Sustainable

Resilience

2

12

8

18

Reinforcement Learning
(DRL) in inventory optimi-
zation to minimize drug
shortages. Some of the re-
search focuses on demand
forecasting and pharmaceu-
tical supply chain manage-
ment.

The use of Blockchain in
hospital supply chains is
mainly to improve the effi-
ciency of data by improving
the quality of shared data,
especially in the manage-
ment of vaccines and drugs.
Blockchain combines Ma-
chine Learning (ML) and
I0T to ensure data integrity
and enhance supply chain
traceability.

In this paper, 10T is de-
picted as enhancing the per-
ception, the throughput, and
the robustness of the hospi-
tal supply chains. Some re-
search works implement
10T in supply chain man-
agement, as well as real-
time data capture and shar-
ing and integration with
other technologies such as
RFID, Al, digital twin, and
barcode for tracking and
monitoring inventory.
Sustainable Supply Chain
Management (SCM) man-
ages the supply chain to re-
duce carbon footprints,
emissions, and energy con-
sumption and enhance op-
erational efficiency of hos-
pitals. Some research works
also discuss sustainable pro-
curement strategies. These
practices are usually imple-
mented together with the
Green of HRM for organi-
zations to enhance sustaina-
bility.

In a more specific view, the
resilience of the hospital
supply chains aims at adap-
tive responses, correct pre-
paredness, and, more im-
portantly, enduring any in-
terruption that may arise in
the process, for example, of
a health outbreak (COVID-
19) or challenges in the
market. Some studies

data, and training the
models is very complex
and can take much time.
Using other technologies,
such as Blockchain and
10T, also presents new
implementation issues.

Blockchains are bulky
and elaborate to build and
face the problem of being
accepted because they re-
quire much regulation and
much funding in technol-

ogy.

The loT relies on expen-
sive and complex infra-
structure, has difficulties
in assimilating with cur-
rent systems, and has data
privacy concerns because
of the amount of data gen-
erated. Furthermore, en-
suring data streaming in-
tegrity and accuracy also
comes with its problems.

Sustainable SCM poses
important challenges re-
garding costs and integra-
tion with current hospital
infrastructure. The effects
of sustainable practices
can take years to become
more apparent.

Some, such as the limited
significant infrastructure
challenges and human re-
sources, have been chal-
lenges experienced in the
effective implementation
integration of the resili-
ence international resili-
ence strategies suppliers
strategies, such as who

Shen et al. (2024); Shokouhifar
& Ranjbarimesan (2022);
Zwaida et al. (2021);
Shahbahrami et al. (2024);
Uthayakumar & Priyan (2013)

Hu et al. (2023); Jamil et al.
(2019)

al Moteri & Alojail (2023);
Beaulieu & Bentahar (2021);
Bvuchete et al. (2021); Holm et
al. (2015); Islam & Habib
(2024); Leaven & Ahmmad
(2017); Liu et al. (2020); Na-
belsi & Gagnon (2017); Neve
& Schmidt (2022); Sakly et al.
(2021); Spieske et al. (2022);
Tatiana et al. (2023)

Albrakat et al. (2023); Chiang
& Chuang (2024); Duque-
Uribe et al. (2019); Islam et al.
(2023); Karbassi Yazdi et al.
(2022Db); Setyaningrum &
Muafi (2023); Ziat et al.
(2020); Ziat et al. (2024)

Bo etal. (2023); Buittigieg et al.
(n.d.); Chen & Wanbon
(2023); Ding et al. (2024);
Emadi & Pasek (n.d.); Ivanov
& Dolgui (2022); Jifar et al.
(2022); Khot (2020); Latonen
et al. (2023); Kochakkashani et
al. (2023); Marques et al.
(2020); Martin-Blanco et al.
(2022); Mittal & Mantri
(2023); Modisakeng et al.
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emphasize cooperation
across sectors, while others
deal with the resilience of
the pharmaceutical supply
chain and the designing of
resilience evaluation met-
rics for the networks of hos-
pital supply chains.

and constraints are slow
in their response.

(2020); Pratono & Maharani
(2023); Shih & Rajendran
(2020); Sienkiewicz-Matyjurek
& Szymczak (2024); Socal et
al. (2021)

Lean 12 In the hospital supply Lean implementationin-  Ahtiainen et al. (2020); Al-
chains, Lean is used to min-  volves implementing sev-  Nawafah et al. (2022); Bialas
imize costs, increase effi- eral processes and sys- et al. (2023); El-Garaihy et al.
ciency, and improve the tems dependentonauto-  (2022); George & Elrashid
processes. Itincludes auto-  mation and integration of ~ (2023); Improta et al. (2021);
mation, efficient communi-  systems, which requiresa  Kachwee & Hartmann (2013);
cation, and reduced costs huge initial investment. If  Li & Martins (2024); Noura-
and time. Some studiesap-  not managed effectively,  nian et al. (2021); O’mahony et
ply the Lean Six Sigmaap- it can cause stock outs al. (2021); Sporrong et al.
proach in their respective pressure. or At increase (2016); Yu (2023)
organizations while others  times, the Lean workload
apply Lean principlesinin-  implementation can also
ventory management, hu- reduce the overall flexibil-
man resources management ity as well as the response
and supply chain planning.  time in case of an event or

Crisis.
5. Discussion limited due to implementation costs and strict regula-

This research sheds light on shortcomings in man-
aging hospital supply chains in healthcare facilities by
examining Deep Reinforcement Learning (DRL) im-
plementation strategies within the SCOR framework
delivery phase and blockchain technology integration
struggles. Private hospitals encounter obstacles in em-
bracing cutting-edge technologies despite their financial
flexibility due to financial constraints and regulations
that impede progress in advanced supply chain manage-
ment practices. The results highlight the importance of
acknowledging that while private hospitals may have an
edge in adopting technology advancements, there is a
lack of research into the lasting impact and scalability of
integrating sophisticated Supply Chain Management
systems within the private sector long-term effective-
ness and risk mitigation strategies are still an underex-
plored territory in this area Despite offering potential
benefits for predicting and adjusting to dynamic de-
mands Deep Reinforcement Learning has not been ex-
tensively investigated in hospital environments This is
primarily due to concerns over data privacy issues and
the shortage of technical expertise which are often in-
sufficiently available, within healthcare organizations In
the SCOR frameworks deliver phase highlights a need
for better distribution strategies, like involving third
party logistics and optimizing logistics to enable re-
sponses during crises effectively identified a gap in the
system. Although blockchain technology can poten-
tially increase transparency and security in supply chain
management (SCM), its utilization in hospital settings is

tions that hinder adoption, especially in hospitals with
financial constraints.

5.1. Manager Implication

The findings of this study carry several important
managerial implications for healthcare administrators
and policymakers aiming to enhance hospital supply
chain management (SCM). For private hospitals, the
flexibility in funding and operational autonomy presents
a unique opportunity to adopt advanced technologies
like blockchain and DRL, which can significantly im-
prove SCM efficiency. Investing in predictive analytics
and secure data-sharing platforms can strengthen de-
mand forecasting and supply chain resilience. However,
these technologies must be scalable and cost-effective to
maximize long-term benefits. Additionally, the delivery
phase of SCM, crucial for the timely and accurate distri-
bution of medical supplies, could be optimized through
strategic partnerships with third-party logistics (3PL)
providers. Such collaborations and real-time tracking
and loT integration can enhance transparency and re-
sponsiveness, especially in crisis situations. Given the
regulatory challenges often encountered in private
healthcare, managers must also carefully navigate com-
pliance requirements. Collaborating with policymakers
to establish flexible guidelines could help accommodate
technological innovation without compromising safety
and data security. Moreover, as advanced technologies
require specialized skills, investment in staff training or
hiring technical experts is essential to ensure adequate
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system management. This focus on technical expertise
will support greater efficiency and adaptability in SCM
processes over the long term. Finally, integrating sus-
tainable SCM practices, such as Green Supply Chain
Management (GSCM), would allow hospitals to align
with environmental goals and improve public trust while
enhancing supply chain resilience in the face of disruptions.

5.2. Limitation & Future Research

This study’s limitations primarily stem from its re-
liance on secondary literature data, which may not fully
capture current or emerging SCM practices in real-
world hospital settings. Many reviewed articles concen-
trate on specific SCM methodologies, potentially intro-
ducing a publication bias by excluding studies that uti-
lize alternative approaches. To address this, future re-
search should incorporate primary data collection
through case studies, interviews, or surveys with SCM
practitioners to capture evolving practices and contex-
tual insights within hospitals. Additionally, the study's

Hospital Supply
Chain Management
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focus on general healthcare settings may limit the ap-
plicability of its findings to specialized institutions, such
as emergency centers, trauma units, or long-term care
facilities, where supply chain needs and challenges can
differ. Future studies should examine SCM practices
within these specialized environments and consider ex-
panding to international settings, as cultural, economic,
and regulatory differences can significantly impact
SCM in hospitals. As technologies such as Al, 1oT, and
blockchain continue to advance, research is needed to
evaluate their impact on HSCM, particularly in re-
source-limited environments. Studies exploring these
technologies' cost-effectiveness and practical imple-
mentation challenges, especially in public hospitals with
constrained budgets, would be valuable. Longitudinal
studies examining SCM resilience during and after pub-
lic health crises could identify the most effective long-
term practices. Additionally, exploring sustainable
SCM practices like GSCM would support both opera-
tional and environmental goals, better-aligning hospital
SCM with broader sustainability objectives.

h 4 h 4

Hospital Type Method
—» Frivate - DRL
B ol e

—»  MCDM
L Simulation

Research gap

Figure 3. Reviewed categories and research gaps
6. Conclusions

This research systematically reviewed 65 articles
on hospital supply chain management (HSCM),

h 4 h

SCOR Technc[ogy &
Innovation
Machine
|| Plan Leearning
—»| Blockchain
>  Source
—> 10T
> Make
—» Sustainable
—»  Deliver
—> Lean
“» Return
‘—»| Resilience

identifying four primary research gaps: hospital type,
methodologies, the SCOR framework, and technology
and innovation. Despite distinguishing between public
and private hospitals, limited research addresses the
unique supply chain challenges of private hospitals.
While private hospitals have the potential to adopt
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advanced technologies, further studies are needed to ex-
plore how they integrate these technologies to optimize
supply chain models.

Regarding methodologies, Deep Reinforcement
Learning (DRL) shows promise in managing demand
fluctuations and complex datasets but is underutilized,
with only five studies applying it in HSCM. Given its
high technological requirements, future research should
focus on developing cost-effective alternatives for
broader adoption in healthcare settings with budget
constraints.

In the SCOR framework, the "deliver" stage, cru-

cial for timely medical supply delivery, has been over-
looked, with only five studies addressing this area. Re-
search focused on improving this stage can enhance
hospital flexibility and performance in critical situa-
tions. Lastly, while promising transparency and security
in hospital supply chains, blockchain technology has
seen limited exploration, with only two studies focusing
on its application.
Future research should address the gaps identified in
hospital supply chain management, particularly in
private hospitals, by exploring the integration of
advanced technologies like Deep Reinforcement
Learning (DRL) and blockchain, especially in the
"deliver" stage of the SCOR framework. Given the
limited research on private hospitals, studies should
investigate how these technologies can enhance the
efficiency and resilience of supply chains while
ensuring the timely delivery of medical supplies.
Additionally, future studies should simplify DRL
models for broader applicability in hospitals with
budget constraints and explore scalable blockchain
solutions to improve security and transparency. By
addressing these gaps, future research can contribute to
more efficient, resilient, and responsive hospital supply
chains, ultimately improving patient care outcomes.
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