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systems around the world. To ease the pressure on the healthcare industry by delivering high-quality services to
all types of patients, more powerful technologies are clearly needed than ever before. Smart healthcare uses
digital technologies in order to improve the quality of life by lowering health risks and enhancing the well-being
of people. By using a systematic literature review method, the current study presents smart logistics technologies
used in the fight against Covid-19 in the healthcare industry to provide a holistic perspective. Given this context,
this study seeks to present an up-to-date review of the topic of smart healthcare logistics against the Covid-19
pandemic. The findings of the study have revealed that some technological innovation practices have been
implemented in the logistics of health services. The use of them appears to have improved both transportation
and ease of access. Besides, the Covid-19 pandemic has made healthcare logistics take advantage of smart
technologies for public health.
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OZET

Beklenmedik Covid-19 pandemisi, artik Diinya genelinde saglik sistemlerinin siirdiirilmesinde en 6nemli yiik ve
engel haline gelmistir. Her tiir hastaya yiiksek kaliteli hizmetler sunarak saglik endiistrisi {izerindeki baskiy1
hafifletmek igin, her zamankinden daha giiglii teknolojilere agik¢a ihtiyag duyulmaktadir. Akilli saghk
hizmetleri, saglk risklerini azaltarak ve insanlarin refahini artirarak yasam kalitesini iyilestirmek icin dijital
teknolojileri kullanir. Bu ¢alisma, sistematik alanyazin taramasi yontemini kullanarak, saglik endiistrisinde
Covid-19 ile miicadelede kullanilan akilli lojistik teknolojilerine iligkin biitiinsel bir bakis agis1 sunmaktadir. Bu

harekete gectigini ortaya koymustur. Bunlarin kullanimi hem ulagimda hem de kolay erisimde etkili olmus
goriinmektedir. Ayrica Covid-19 pandemisi saglik lojistiginin halk saghgi i¢in akilli teknolojilerden
faydalanmasini saglamistir.

International License.

1. INTRODUCTION

Healthcare is a vital part of everyday life. The ageing population and the chronic diseases are heavy pressure on
healthcare systems, with a high demand for everything from hospital beds to healthcare personnel (Baker, Xiang
and Atkinson, 2017). Unfortunately, the unexpected Covid-19 pandemic has now become the most significant
burden and impediment to healthcare systems around the world. Because the pandemic creates ambiguities in the
behavior of individuals regarding struggle (Aydogan and Kutlu, 2021). To ease the pressure on the healthcare
industry by delivering high-quality services to all types of patients, more powerful technologies are clearly needed
than ever before. Smart healthcare technologies may be one of the best solutions to these problems. In reality, the
healthcare industry, like all other industries, has been impacted by the digitalization revolution for a while
(Pramanik et al., 2019). With the outbreak of Covid-19, this need has become more urgent than ever, and the use of
smart services in healthcare is on the rise.

The healthcare industry is one of the largest and fastest growing industries in the world. The cost of healthcare
services is rising as a result of rising demand, demographic changes, and new medical procedures. Many countries
strive to develop health systems that are high-quality, efficient, effective, affordable, and accessible (Kogtas Cotur,
2021). The basic function of the healthcare industry is to deliver medical services to people. There are various
supporting tasks that must be considered to achieve this goal. Although the majority of them are not apparent to the
patient, they have a huge effect on how patients perceive care during their hospital visits. A significant number of
these tasks fall under the category of hospital logistics (Jawab et al., 2018).

Satisfying the needs of patient care, the healthcare logistics encompasses fullfiling, organizing, and controlling
whole acts through healthcare, from request to fulfillment of the care commitment. It also involves the information
flow required for care chain of patient to run properly (Wiger, 2018). Healthcare logistics delivers a comprehensive
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range of medical supplies, including surgical control and patient preparation items, surgical and hygiene products,
syringes, and blood analysis equipment (Diizgiin, 2020).

Despite the fact that healthcare services are especially critical in a pandemic situation, it is clear that effective
logistical management in medical health facilities is also important in our fight against the pandemic. Under
pandemic conditions, hospitals should benefit more effectively and efficiently from logistic support activities, and
smart solutions should be used wherever possible. These solutions should be redesigned to reduce the risk of any
person who works at, receives medical care, or visits a hospital, as well as to place the required equipment and
medications at right time and place.

Smart healthcare uses digital technologies in order to improve the quality of life by lowering health risks and
enhancing the well-being of people. During the Covid-19 pandemic, it became clear that we needed operational
excellence in hospital operations (Rathi et al., 2021). Several countries have used smart technologies to respond
quickly to the Covid-19. In hospitals, robotics and artificial intelligence have been used to maintain social distance,
reduce person-to-person contact, track viral spread, and provide sanitation (Zhao et al., 2021).

Studies on health logistics are still in its early stages (Wiger, 2018). However, the importance of healthcare
logistics has increased since the outbreak of the Covid-19 pandemic. Making healthcare logistics smart with the use
of technology has been shown to have a significant impact in reducing the negative impact of the pandemic on
healthcare workers and patients. Considering the lack of scientific knowledge about the Covid-19 pandemic and its
interaction (Koh and McCormack, 2006), the study aims at conducting a systematic literature review (SLR)
(Petticrew and Roberts, 2008) about smart logistics technologies used in the fight against Covid-19 in the
healthcare industry to provide a holistic perspective.

The rest of the article is organized as follows: the conceptual framework review is presented in Section 2. Section 3
describes methodology of the study which is sytematic literature review technique and its findings. The paper
closes with a conclusion.

2.CONCEPTUAL FRAMEWORK
2.1. The Covid-19 Pandemic

In December 2019, SARS-CoV-2 (Severe Acute Respiratory Syndrome Coronavirus-2), which is resulting in the
Covid-19 disease, was first confirmed to be affecting human life in China. The novel coronavirus has been found to
be extremely contagious and has spread exponentially across the world in just a few months (Mohan and Nambiar,
2020). Because of the virus's global transmission and magnitude, the World Health Organization (WHO) has
announced the Covid-19 outbreak as a global pandemic on March 11, 2020 (WHO, 2020). Since then, the Covid-19
pandemic has spread to over 215 countries across the world, affecting almost every aspect of our everyday lives. As
one of history's most devastating events, the Covid-19 pandemic has caused more than 5,7 million fatalities until
today (WHO, 2022). Several actions have been recommended by WHO and have been implemented by several
governments, such as social and physical distancing, cleaning surfaces, personal hygiene, wearing a face mask in
public, self-isolation, travel restrictions, lockdowns, curfews, quarantine, limits on gatherings, restrictions on
opening businesses, school and university closures as preventive measures that are vital to limit the spread of the
virus (de Bruin et al., 2020; Regmi and Lwin, 2021). Although these measures slow the spread of the virus, they are
not permanent solutions, and the strain on the global health system is still being alleviated.

As a result of the supply crisis that began in China in February 2020 and the effects of the pandemic spreading
throughout the world, more and more countries closed their borders and curtailed international transportation and
travel in attempt to manage the Covid-19 pandemic. The pandemic has exposed vulnerabilities in firms' production
systems and supply chains all across the World. Many items and raw materials, particularly pharmaceuticals and
crucial medical supplies, has experienced temporary trade restrictions and shortages. As a result of these
considerations, manufacturers all over the world have begun to strive toward growing domestic output and
employment in their own countries, lowering or even eliminating their reliance on risky sources (Shih, 2020).

Despite the fact that the digital revolution has begun, the Covid-19 pandemic has accelerated global digitalization.
Companies, schools, universities, and several government agencies have developed new strategies for working
remotely. Although it is possible to perform many health examinations remotely, it is inevitable for patients to go to
the hospital when it comes to emergency response, various medical procedures, tests, and imaging techniques such
as X-ray, MRI, and tomography. While healthcare institutions perform their duties during the pandemic period, the
presence of various patients, visitors, and staff in hospitals, whether they catch Covid-19 or not, requires much
more attention in terms of hygiene and mutual contact than before.

@ sssjournal.com International Social Sciences Studies Journal ‘@ sssjournal.info@gmail.com

il TR
SCIENCESSTUDIES

655



mailto:sssjournal.info@gmail.com

International Social Sciences Studies Journal 2022

Since those who have to be in hospitals for any reason put themselves at risk, these people should be protected.
Therefore, human involvement should be minimized by increasing the use of technology in every possible
situation. In this regard, smart technologies should be utilized to the maximum extent both during diagnosis, care,
and treatment and when conducting support functions such as logistics in hospitals.

2.2. Smart Healthcare Logistics

In a nutshell, smart healthcare takes a holistic approach to any medical condition, diagnosis, and even avoidance
(Yin et al., 2018). Tian et al. (2019) defined smart healthcare as "a health service system that uses technology such
as wearable devices, 10T, and mobile internet to dynamically access information, connect people, materials and
institutions related to healthcare, and then actively manages and responds to medical ecosystem needs in an
intelligent manner".

Smart healthcare entails not only the use of innovative products and technologies for diagnosis and treatment, but
also a larger exchange of information across parties, a more active role for patients during treatment (Ippocrate AS,
2020).

Data science is being used in smart healthcare to assist doctors and physicians in making better healthcare decisions
and facilitating resource allocation. Participants of smart healthcare are healthcare personnel such as doctors, nurses
and laboratory staff, patients, hospitals and other care organizations and research institutions (Tian et al., 2019).

Demirkan (2013) presents a system framework to conceive data-driven, mobile, and cloud-enabled smart
healthcare systems. They can help to provide cost-effective and high-quality care.

One of the most critical aspects of Smart Healthcare is that it allows doctors to help patients at home, where they
can be constantly monitored using a variety of Internet-connected devices. This decreases the need for
institutionalization and hospitalization, which benefits the disabled and elderly in particular. It also has the ability
to dramatically reduce healthcare costs while also advancing patients’ quality of life (Yin et al., 2018).

Healthcare logistics is a special area of logistics that ensures the design, planning and execution of the most
effective and efficient procurement, purchasing, storage and inventory management required for healthcare
institutions to fulfill their functions. According to Jawab, Frichi and Boutahari, (2018) from healthcare provider to
patient, hospital logistics entails the management of patient, product, and material flows, as well as the associated
data, to ensure quality and safety at a given level of performance and productivity. Procurement, transport,
production and distribution are the four main dimensions of hospital logistics (Jawab, et al., 2018).

2.3. Technologies for Smart Healthcare Logistics

One of the most appealing application areas of smart technologies is healthcare. In the healthcare industry, several
smart technologies have been in use for a while. Within the scope of this study, smart technologies that can be used
to prevent Covid-19 transmission during logistics activities in hospitals were selected. The following technologies
will be discussed further: internet of things, radio frequency identification, artificial intelligence and machine
learning, smart storage, automated guided vehicles and robots.

2.3.1 Internet of Things

The Internet of Things (loT) is a rapidly expanding ecosystem. It communicates with hardware, computing devices,
physical objects, software, and people through a network. They all let interact, communicate, collect, and share
data. From Radio Frequency ldentification (RFID) and Wireless Sensor Network (WSN) technologies to more
sophisticated integration with cloud computing, Internet services, cyber—physical networks, and interconnections
between hardware and software devices. A typical 10T system consists of sensors, communication interfaces,
advanced algorithms, and cloud interfaces (Farahani et al., 2018). Connecting different objects and attaching
sensors allow devices a degree of digital intelligence, allowing them to exchange real-time data without requiring a
person. loT is widely used in many industries. However, it remains a relatively new field of research for the
healthcare industry, and its potential use is still in its infancy. For the healthcare industry, 10T is called the Internet
of Medical Things (IloMT), which is defined as a network of medical devices, software applications, and healthcare
systems and facilities that are all linked. In the healthcare industry, loMT is used in a variety of departments for a
variety of purposes. In the following lines, some examples related to I0MT usage for logistics purposes in the
healthcare industry will be mentioned:

v’ Accurate and real time inventory/asset tracking: loMT healthcare applications can help hospitals find out which
items need to be reordered and where assets are kept for reliable inventory monitoring. In particular, tracking
and managing high-value devices by using loT technology eases inventory and cost management.
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v' Increasing efficiency: By monitoring and identifying bottlenecks and delays, loMT may also help healthcare
organizations boost their efficiency.

v Navigation: Patients, visitors, physicians, and other medical/supporting personnel can use the hospital mobile
navigation applications to find their way around the facility with the help of suggested safe directions and could
avoid areas of high Covid-19 risk when they are navigating.

As a result, by streamlining clinical procedures, information, and work flows, loMT enhances the organizational
efficiency and effectiveness of healthcare organizations (Taylor et al., 2018).

2.3.2. Radio Frequency ldentification (RFID)

It is the wireless non-contact use of radio frequency waves to transfer data. RFID technology has been used for
tracking and identifying medical devices and assets, pharmaceutical materials, hospital personnel and patients in
order to optimize clinical workflow and expenditure at healthcare organizations (Yao et al., 2012; Abugabah et al.,
2020). RFID technology has the potential to allow healthcare facilities to quickly contact and track infected patients
and healthcare staff, as shown by recent research on the management of infectious disease outbreaks such as Covid-
19 (Mehta et al., 2020). RFID bracelet usage for hospital patients is very common for several reasons. These
bracelets could also be used for Covid-19 patients. RFID bracelets could detect when a Covid-19 infected patient
attempts to leave an unauthorized hospital room or building exit and alert the relevant staff.

2.3.3. Artificial Intelligence and Machine Learning

The artificial intelligence (Al) use in the field of healthcare is increasing and diversifying day by day. Al allows for
the prediction of potential patient needs based on behavioral, socioeconomic, and genomic data. Al can also be
used in the supply chain to help plan the services and equipment and medication needed to sustain patient care. It
can also help ensure product supply where it's required by predicting possible backorders or shortages and
preventing overstocking equipment and pharmaceuticals that will expire before they're used (Davenport and
Kalakota, 2019). Al could provide benefits for health systems, practitioners, and the public, as the Covid-19 crisis
demonstrates, by making current clinical and administrative processes more effective, reliable, and equitable
(OECD, 2020).

Using a broad clinical dataset containing 155.689 adult patients, Soltan et al. (2021) used Al methods to improve
and validate a rapidly deployable Covid-19 screening model. The model will allow the rapid removal of Covid-19
in-patients who present to the hospital, resulting in improved patient flow. In both every day and clinical settings,
machine learning helps us to uncover trends and make healthcare predictions. This extends healthcare's scope from
traditional clinical settings to daily scenarios, and from passive data collection to active decision-making (Yin et
al., 2018).

The use of Al, particularly machine learning approaches, yields promising outcomes for healthcare logistics issues.
They are as appointment scheduling, patient scheduling, and resource utilization. Machine learning approaches, for
example, have been effectively created to estimate demand for emergency departments, intensive care units, and
ambulances (Reuter-Oppermann and Kiihl, 2021).

2.3.4. Smart Storage

The healthcare industry, like other industries, needs smart and flawless storage and retrieval solutions. Smart
storage systems allow collecting the correct item and easily distributing it around wards and other hospital
locations. The automated storage solutions help hospitals to reduce the inventory of perishable medication, surgical
equipment, personnel protective equipment etc. and provide more floor space in their facilities. These types of
solutions, when used in conjunction with RFID tags, hand-held devices, and pick-to-light assisted storage and
retrieval systems, provide greater control over any medical equipment (Kardex Remstar, n.d. ). Scrubs with RFID
tags that are dispensed by vending machines help healthcare organizations improve inventory control while also
enhancing Covid-19 protection because human intervention is minimized (Wong, 2020).

2.3.5. Automated Guided Vehicles (AGVs) and Robots

Im Jeon and Lee (2016) propose a multi-task allocation algorithm for autonomus robot navigation for hospital
logistics to perform heavy mobility work. Instead of delivering just one item at a time, multiple delivery tasks may
be allocated to a robot to improve the productivity of using multiple robots. Ba¢iK et al. (2017) created Pathfinder,
an autonomous guided vehicle, has designed for the transportation of materials in hospital settings. Pathfinder has
features like autonomous localization, navigation, and mapping that can be used for hospital logistics. With the aid
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of 5G technology, robots could navigate hospitals to carry drugs and food, especially to reduce the Covid-19
infection risk of hospital staff.

Being a healthcare worker with a direct interaction with patients is extremely dangerous during Covid-19
pandemic. Medical services have been severely curtailed in order to reduce viral spread and protect both healthcare
professionals and patients. In the fight against the pandemic, robots that can physically separate the healthcare
practitioner from the patient are a huge help (Zemmar et al., 2020).

3. METHODOLOGY

This study presents a systematic review of smart logistics technologies used in the fight against Covid-19 in the
health sector by compiling and synthesizing the existing literature considering the lack of scientific knowledge
about pandemics and its interaction (Koh and McCormack, 2006). To reach that aim, the current study runs
Systematic Literature Review (SLR) (Petticrew and Roberts, 2008) method (e.g: Aydogan, 2021). Systematic
literature review is a research method that aiming at evaluating, describing and analyzing whole revealed research
outputs regarding to a specific topic, a specific research or the latest phenomenon of interest (Perry ve Hammond,
2002). In the light of the datas related to smart logistics technologies that emerged with the Covid-19 pandemic, the
considerations that should be evaluated in logistics management have been revealed.

The research consists of scientific researches that can be accessed from the Google Scholar database, scanning the
Covid-19 pandemic and smart healthcare logistics cases together. The scan was carried out in January 2022.

In this study, the steps in the systematic literature review (SLR) adapted from Centobelli et al. (2017) were
followed. The method consist of two main steps.

1. Selecting studies/articles to be included in the systematic literature review

v' Comprehensive search: This step entails determining keywords, generating search strings, selecting databases to
be analyzed (Google Scholar, Scopus etc.), and examining chosen databases using search strings.

v' Atrticle selection for further analysis: This stage entails specifying inclusion/exclusion criteria as well as the
selection procedure based on the inclusion/exclusion criteria.

2. Defining selected articles and content analysis

v' Descriptive analysis: To produce an overall mapping of the selected articles, the papers are aggregated based on
numerous perspectives.

v' Content Analysis: Articles are examined and analyzed in depth. By analyzing the articles, strengths and
weaknesses in the literature are emphasized, research gaps are identified.

3.1. Selecting Articles

The purpose of this step is to ensure that appropriate studies written on smart healthcare logistics are selected,
taking into account the effects of the Covid-19 pandemic. In this context, the time interval has been determined as
2020 (when the Covid-19 pandemic has started) to 2022. The following search sequences (“Covid-19” “healthcare
logistics” “smart”) were screened using the Google Scholar (web search engine for scholarly literature).

A total of 136 studies, including articles, book chapters, and proceedings, were found as a result of the screening.
When the search results were obtained, the following extra filtering criteria were used:

v The review process included only peer-reviewed journal articles (Gunasekaran et al., 2015). As a result,
dissertations, technical reports, conference proceedings and book chapters are excluded.

v' Articles belonging to non-subject areas were excluded (Demartini, 2013). Irrelevant articles were determined by
reading the title, abstract, and keywords. If a clear decision could not be taken at this stage, the articles were
read in full (Winkelhaus and Grosse, 2020).

v Articles whose full text could not be accessed are not included.

The goal is here to reach articles that fully address smart healthcare logistics against Covid-19. Studies that were
not relevant to the determined topics were deleted and the number of publications was decreased to six after the
filtering criteria were implemented.
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3.2. Defining Selected Articles and Content Analysis
3.2.1. Descriptive Analysis

In the framework of the Covid-19, this part aims to provide an overview of papers dealing with the subject of smart
healthcare logistics. For this objective, two perspectives were considered: paper distribution across journals and
paper distribution by methodology. As shown below, Table 1. gives distribution of papers across journals.

Tablel: Distribution of Papers Across Journals

Journals Authors
Internatinonal Journal of Healthcare Management Kriegel et al. (2021)
Expert Systems Subramanian et al. (2021)
Drones Quintanilla Garcia et al. (2021)
Healthcare Klumpp et al. (2021)
International Journal of Systems Science: Operations &L ogistics Jebbor et al. (2021)
Journal of Software Engineering and Applications Dossou et al., (2021)

Source: Table 1. is generated by author via findings of related researches
Concerning the research methodology the six study are given below:

v Quintanilla Garcia et al. (2021) produced three scenarios based on the logistics network model and existing
demands in Valencia (Spain). In these circumstances, which include metropolitan regions and controlled
airspace, flight experiments have been conducted for the Unmanned aerial vehicle.

v Dossou, Foreste, and Misumi (2021) created an intelligent software program to help identify waste and
dysfunctions in hospital flows. Wasted time for nurses, caregivers, and doctors might be minimized with the
help of Industry 4.0 technology, while patient service quality could be improved.

v" Klumpp et al. (2021) published an evaluation and opinion article, in which they investigated nine hospitals in
Europe and eleven different cases with possible implications and benefits of hospital Al technologies.

v" The proposed system is modelled and simulated in a virtual hospital, which results in dramatically reduction of
assets unavailable in the central pharmacy and in wards (Jebbor et al., 2021).

v" A multi-method approach was used by Kriegel et al. (2021) to identify and prioritize present and future
requirements, difficulties for the use of AMR in patient care, including semi-structured literature research,
expert interviews, and an online survey.

v" Subramanian et al., (2021) made a compherensive literature review by using secondary data and information.
3.2.2. Content Analysis

This study presents the researches that reveal practices for the use of smart healthcare logistic services that differ
with the effect of the pandemic by reviewing the existing literature. The research findings obtained in this context
are presented below.

Unmanned aerial vehicle systems (UAS) have been used for the delivery of critical medical supplies in
metropolitan areas due to the overload on the health system by the pandemic (Quintanilla Garcia et al. 2021).

According to Dossou et al. (2021), the Covid-19 pandemic has required hospital logistics operations to be
redesigned to prevent transmission of the virus to both healthcare staff and patients. Using Al, 10Ts, big data to
optimize healthcare logistics flows could improve hospital logistics activities during pandemics and improve the
health of both patients and healthcare employees.

Klumpp et al. (2021) investigated the use of artificial intelligence (Al) in eleven European hospitals. Al has been
used in three major application areas at healthcare facilities: diagnosis, care, and logistics. Three hospitals share
their Al implementation experiences in hospital logistics. The aims of three hospitals are listed in the following
order: i) material consumption recognition and prognosis; ii) optimizing logistic operations; and iii) integration of
internal logistics operations and material consumption optimization. By decreasing patient contact, one institution
has employed Al to reduce Covid-19 transmission risks to healthcare providers. The Covid-19 pandemic
considertaion has highlighted the challenges that healthcare systems would face in the future, as well as the
potential for new pandemics. That has heightened interest in the potential of Al in healthcare as a means of
pandemic management and prevention. Recent advances in Al and Machine Learning can help address major issues
in reacting to pandemic, such as managing limited healthcare resources, generating individualized treatment
regimens, and predicting virus propagation rates.
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The pandemic pushes the use of logistics automation in order to make healthcare services smarter and less
vulnerable to virus spread. Automation of inventory and replenishment systems in healthcare facilities enables
automated dispensing systems in pharmacies and wards. A system is offered to ensure fully automated and
integrated asset inventory and replenishment management in hospitals. The system proposed is modelled and
simulated in a virtual hospital, which results in a considerable reduction of assets unavailable in the central
pharmacy and in wards (Jebbor et al., 2021). Due to the necessity for hygiene and patient group separation during
the pandemic, autonomous mobile robotics (AMR) integrated with sensor technology and artificial intelligence are
utilized in the transportation of drugs, samples, and other items (Kriegel et al., 2021).

While smart technologies such as artificial intelligence, machine learning, and deep learning are employed in
healthcare facilities to manage resources and services, robots and drones help limit the spread of Coronavirus by
minimizing interpersonal interaction. (Subramanian et al., 2021). Table 2 presents the smart healthcare logistics
practices during pandemic.

Table 2. The Smart Healthcare Logistics Practices During Pandemic

The Practice Source
Unmanned aerial vehicle systems Quintanilla Garcia et al. 2021
10Ts, big data Dossou et al., 2021
Artificial intelligence Klumpp et al. 2021: Dossou et al., 2021
Automation of inventory and replenishment Jebbor et al., 2021
Machine learning Subramanian et al., 2021
Deep learning Subramanian et al., 2021
Robots Subramanian et al., 2021

Source: Table 2 is generated by author via findings of related researches.

As can be understood from Table 2. different practices obtained from technological innovations have been used
smartly in the logistics of health services. The use of these technological innovation practices in the specified way
seems to have made an efficacy both in transportation and easy access to critical health products.

4.CONCLUSION

This study reveals the current researches utilising smart technologies while managing healthcare logistics activities
to battle the consequences of Covid-19. Obtained findings are presented to provide a comprehensive overview of
the issus covered by the literature on smart logistics applications in healthcare against it.

The smart technologies can facilitate various healthcare logistics operations by bringing people, data, medical tools
and applications in mobile together to improve healthcare delivery (Taylor, 2018). A variety of emerging
technology breakthroughs, including Al, machine learning, 10T, 5G, big data, robotics, drones, and blockchain have
made a difference in contrubition to the fight against pandemic. Undoubtedly that it seems possible to engage these
smart technologies to reduce the risk of Covid-19 contamination that may occur in healthcare institutionsi in which
the health workers are a critical human resource. So that human interference should be mitigated by using those
technological practices. On the other hand healthcare organizations are able to facilitate process management by
connecting sensors and devices.

As a result, the smart technologies have been transforming the landscape of the healthcare industry. The healthcare
industry has to rely more on smart solutions to protect its staff, provide better care to patients, and reduce the
effects of the coronavirus. Advanced smart healtcare logistics provide a desirable health operations, considering the
lack of employess, in terms of time, cost and productivity. The smart healthcare logistics make healthcare sector
more efficient and automated. Therefore, it has seemed to promet to the process optimization in healthcare
logistics. The Covid-19 pandemic has made healtcare sector make advantage of smart technologies for public
health.

REFERENCES

Abugabah, A., Nizamuddin, N., & Abugabbeh, A. (2020). A review of challenges and barriers implementing RFID
technology in the Healthcare sector. Procedia Computer Science, 170, 1003-1010.
Aydogan, S., & Kutlu, F. (2021). Saglik Bakami Fahrettin Koca’nin Covid-19 Salgininda Sergiledigi Dijital

Liderligin Analitik Hiyerarsi Siireciyle Incelenmesi (Twitter Vaka Caligmasi). Isletme Arastirmalar Dergisi, 13(2),
1737-1750.

Aydogan, S. (2021). Covid-19 Salgim Siireci ile Maslow'un Ihtiyaglar Hiyerarsisinin Etkilesiminin Incelenmesi:
Alanyazin Taramasi. Socrates Journal of Interdisciplinary Social Studies, 7 (10), 144-166.

@ sssjournal.com ‘ International Social Sciences Studies Journal ‘@ sssjournal.info@gmail.com

il TR
SCIENCESSTUDIES

660



mailto:sssjournal.info@gmail.com
https://tureng.com/tr/turkce-ingilizce/undoubtedly%20that

International Social Sciences Studies Journal 2022

BaciK, J., DUrovsky, F., Biro§, M., Kyslan, K., Perdukova, D., & Padmanaban, S. (2017). Pathfinder—development
of automated guided vehicle for hospital logistics. leee Access, 5, 26892-26900.

Baker, S. B., Xiang, W., & Atkinson, . (2017). Internet of things for smart healthcare: Technologies, challenges,
and opportunities. IEEE Access, 5, 26521-26544.

Centobelli, P., Cerchione, R., & Esposito, E. (2017). Environmental sustainability in the service industry of
transportation and logistics service providers: Systematic literature review and research directions. Transportation
Research Part D: Transport and Environment, 53, 454-470.

Davenport, T., & Kalakota, R. (2019). The potential for artificial intelligence in healthcare. Future healthcare
journal, 6(2), 94.

de Bruin, Y.B., Lequarre, A.S., McCourt, J., Clevestig, P., Pigazzani, F., Jeddi, M.Z., Colosio, C. and Goulart, M,.
(2020). Initial impacts of global risk mitigation measures taken during the combatting of the COVID-19 pandemic.
Safety science, 128, 104773.

Demartini, C., 2013. Performance Management Systems. A literature review. Part of the series Contributions to
Management Science, 55-88.

Demirkan, H. (2013). A smart healthcare systems framework. IT Professional, 15(5), 38-45.

Diizgiin, M. (2020). Identification of the effective criteria for the selection of a warehouse site in the healthcare
logistics industry and their placement in order of importance by the Dematel method. Beykoz Akademi Dergisi,
8(2), 363-375.

Dossou, P. , Foreste, L. and Misumi, E. (2021) Intelligent Support System for Healthcare Logistics 4.0
Optimization in the Covid Pandemic Context. Journal of Software Engineering and Applications, 14, 233-256. doi:
10.4236/jsea.2021.146014.

Farahani, B., Firouzi, F., Chang, V., Badaroglu, M., Constant, N., & Mankodiya, K. (2018). Towards fog-driven
loT eHealth: Promises and challenges of 10T in medicine and healthcare. Future Generation Computer Systems, 78,
659-676.

Gagliano, A., Villani, P.G., Manelli, A., Paglia, S., Bisagni, P.A., Perotti, G.M., Storti, E. and Lombardo, M.,
(2020). COVID-19 epidemic in the middle province of Northern Italy: impact, logistics, and strategy in the first
line hospital. Disaster medicine and public health preparedness, 14(3), 372-376.

Gunasekaran, A., Irani, Z., Choy, K.-L., Filippi, L., Papadopoulos, T., 2015. Performance measures and metrics in
outsourcing decisions: a review for research and applications. Int. J. Prod. Econ. 161, 153-166.

Ippocrate  AS (2020). Smart Healthcare and Technologies in the Healthcare Sector. Retrieved from
https://www.ippocrateas.eu/smart-healthcare-and-technologies-in-the-healthcare-sector/.

Jawab, F., Frichi, Y., & Boutahari, S. (2018, March). Hospital logistics activities. In Proceedings of the
International Conference on Industrial Engineering and Operations Management (pp. 3228-3237).

Jeon, S., & Lee, J. (2016). Multi-robot multi-task allocation for hospital logistics. In 2016 18th International
Conference on Advanced Communication Technology (ICACT) (pp. 339-341). IEEE.

Kardex Remstar. (n.d.). The Benefits of Smart Hospital Logistics. Retrived from https://info.kardex-
remstar.com/hospital-logistics-solutions.

Koh, H. K., ve McCormack, M. (2006). Public Health Leadership In The 21st Century. Erisim Adresi:
https://dspace.mit.edu/bitstream/handle/1721.1/55951/CPL_WP _06_07 _KohMcCormac
k .pdf?sequence=1&origin=publication_detail.

Mehta, S., Grant, K., Atlin, C., & Ackery, A. (2020). Mitigating staff risk in the workplace: the use of RFID
technology during a COVID-19 pandemic and beyond. BMJ Health & Care Informatics, 27(3).

Mohan, B. S., & Nambiar, V. (2020). COVID-19: An Insight into SARS-CoV-2 Pandemic Originat-ed at Wuhan
City in Hubei Province of China. J Infect Dis Epidemiol, 6, 146.

OECD (2020). Trustworthy Al in Health Background paper for the G20 Al Dialogue, Digital Economy Task Force
Saudi Arabia

Pramanik, P. K. D., Upadhyaya, B. K., Pal, S., & Pal, T. (2019). Internet of things, smart sensors, and pervasive
systems: Enabling connected and pervasive healthcare. In Healthcare Data Analytics and Management (pp. 1-58).
Academic Press.

@ sssjournal.com International Social Sciences Studies Journal ‘@ sssjournal.info@gmail.com

il TR
SCIENCESSTUDIES

661



mailto:sssjournal.info@gmail.com
https://www.ippocrateas.eu/smart-healthcare-and-technologies-in-the-healthcare-sector/
https://info.kardex-remstar.com/hospital-logistics-solutions
https://info.kardex-remstar.com/hospital-logistics-solutions
https://dspace.mit.edu/bitstream/

International Social Sciences Studies Journal 2022

Perry, A., Hammond, N. 2002. Systematic reviews: The experiences of a PhD student. Psychology Learning and
Teaching, 2(1), 32-35.

Quintanilla Garcia, 1., Vera Vélez, N., Alcaraz Martinez, P., Vidal Ull, J., & Fernandez Gallo, B. (2021). A quickly
deployed and UAS-based logistics network for delivery of critical medical goods during healthcare system stress
periods: A real use case in Valencia (Spain). Drones, 5(1), 13.

Regmi, K., & Lwin, C. M. (2021). Factors Associated with the Implementation of Non-Pharmaceutical
Interventions for Reducing Coronavirus Disease 2019 (COVID-19): A Systematic Review. International Journal of
Environmental Research and Public Health, 18(8), 4274.

Reuter-Oppermann, M., & Kiihl, N. (2021). Artificial intelligence for healthcare logistics: an overview and
research agenda. Artificial Intelligence and Data Mining in Healthcare, 1-22.

Shih, W. C. (2020). Global supply chains in a post-pandemic world. Harvard Business Review, 98(5), 82-89.

Soltan, A. A., Kouchaki, S., Zhu, T., Kiyasseh, D., Taylor, T., Hussain, Z. B., ... & Clifton, D. A. (2021). Rapid
triage for COVID-19 using routine clinical data for patients attending hospital: development and prospective
validation of an artificial intelligence screening test. The Lancet Digital Health, 3(2), e78-e87.

Soltan, Andrew AS, Samaneh Kouchaki, Tingting Zhu, Dani Kiyasseh, Thomas Taylor, Zaamin B. Hussain, Tim
Peto, Andrew J. Brent, David W. Eyre, and David A. Clifton. Rapid triage for COVID-19 using routine clinical
data for patients attending hospital: development and prospective validation of an artificial intelligence screening
test. The Lancet Digital Health 3, no. 2 (2021): e78-e87.

Subramanian, M., Shanmuga Vadivel, K., Hatamleh, W. A., Alnuaim, A. A., Abdelhady, M., & VE, S. (2021). The
role of contemporary digital tools and technologies in Covid-19 crisis: An exploratory analysis. Expert systems.1-
18. DOI: 10.1111/exsy.12834

Taylor k., Steedman M., Sanghera A. Thaxter M. (2018). “Medtech and the Internet of Medical Things: How
connected medical devices are transforming health care”. Research Report, Deloitte Centre for Health Solutions,
July 2018.

Tian, S., Yang, W., Le Grange, J. M., Wang, P., Huang, W., & Ye, Z. (2019). Smart healthcare: making medical
care more intelligent. Global Health Journal, 3(3), 62-65.

Wiger, M., (2018) Logistics Management Operationalised in a Healthcare Context Understanding care chain
effectiveness through logistics management theories and systems theory,. Linkdping Studies in Science and
Technology Dissertations, N0:1928.

Winkelhaus, S., & Grosse, E. H. (2020). Logistics 4.0: a systematic review towards a new logistics system.
International Journal of Production Research, 58(1), 18-43.

Wong, W. (2020). How RFID Solutions Improve Safety During COVID-19. Retrieved from How RFID Solutions
Improve Safety During COVID-19 | HealthTech Magazine

World Health Organization. WHO Director-General’s opening remarks at the media briefing on COVID-19-11
March. Available from URL: https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-
the-media-briefing-on-covid-19—11-march-2020.

WHO (2022). Available from URL https://covid19.who.int/

Yao W, Chu C-H, Li Z. The adoption and implementation of RFID technologies in healthcare: a literature review. J
Med Syst 2012;36:3507-25.

Yildirim, C., & Cerit, A. G.(2020). Ulusal Pazarlama Kongresi Yayinlarinda Stratejik Pazarlama Yazin1 Analizi.
Pazarlama ve Pazarlama Aragtirmalar1 Dergisi, 13(2), 379-408.

Yin H, Akmandor A.O., Mosenia A, Jha N.K. (2018) Smart healthcare. Foundations and Trends. In: Electronic
design automation, vol 2(14), pp 401-466.

Zemmar, A., Lozano, A. M., & Nelson, B. J. (2020). The rise of robots in surgical environments during COVID-19.
Nature Machine Intelligence, 2(10), 566-572.

Zhao, Z., Ma, Y., Mushtag, A., Rajper, A. M. A., Shehab, M., Heybourne, A., ... & Tse, Z. T. H. (2021).
Applications of robaotics, artificial intelligence, and digital technologies during COVID-19: a review. Disaster
Medicine and Public Health Preparedness, 1-11.

@ sssjournal.com International Social Sciences Studies Journal ‘@ sssjournal.info@gmail.com

il TR
SCIENCESSTUDIES

662



mailto:sssjournal.info@gmail.com
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19—11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19—11-march-2020

