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Abstract. With large budget support in the health sector, Indonesia has made significant
progress in realizing Universal Health Coverage (UHC). However, there are weaknesses in
the quality of service with regard to technology and information support, especially in lower-
middle-class hospitals. This study aims to examine the role of digital technology on hospital
performance from a service perspective. This study was compiled using a systematic literature
review method, and conducting bibliometric analysis on several selected papers, it was seen
that there was a link between hospital performance and the adoption of digital technology in
the aspect of care services to patients. Therefore, this study proposes a new conceptual model
consisting of six constructs: digital adoption capability, hospital performance, digital
leadership, ICT literacy, patient-centric, and environmental dynamism to improve hospital
performance. This model is very important for hospital organizational management and has
contributed to providing insight into increasing the role of digital technology to connect health
workers and patients to produce safe and quality health services. This study is one of the first
to examine the adoption of digital technology in the aspect of service in lower middle-class
hospitals and lays the foundation for academics for the scope of their future research.

Keywords: Hospital Performance, Digital Leadership, ICT Literacy, Patient-Centric, Digital
Adoption Capability, Environmental Dynamism
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1. Introduction

Welfare has a very close relationship with health (Lowery & Cassidy, 2022; Sattar, Yusoff, Arifin,
Mohd Yasin, & Mat Nor, 2023) and is widely discussed in society. Many countries encounter
difficulties in managing public health, this is also the case in Indonesia (Sparrow, Dartanto, & Hartwig,
2020). Indonesia has promising hospital business prospects, indicators of which include an increase in
population growth (Badan Pusat Statistik, 2021), delayed health care due to the COVID-19 pandemic
(World Bank, 2021), the high priority of Indonesian people's spending on the health category (61 %)
which occupies the second largest position after food needs (74%) (Deloitte Consumer Insights, 2021),
a 35% increase in the use of telemedicine in Indonesia (Hamsal & Ichsan, 2020; McKinsey & Company,
2021), and the magnitude of Government budget for the health sector (Kementerian Komunikasi dan
Informasi Republik Indonesia, 2021; Kementerian Sekretariat Negara Republik Indonesia, 2021).
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Fig. 1: Indonesian people's spending priorities by category (Source : Deloitte Consumer Insights, 2021)

According to the World Bank (World Bank, 2021), Indonesia has made significant progress in
realizing Universal Health Coverage (UHC). However, despite these achievements, there is a weakness
in the quality of care. The low quality of hospital health services in Indonesia is often associated with
patient service problems, such as the availability of beds, availability and discipline of doctors'
schedules, and long queues for services. Hospital performance has received serious attention from the
community and government (Noto, Lo Verso, & Barresi, 2021). According to Minvielle et al. (2008),
hospital performance, or the ability to treat patients effectively. One of the ways to overcome
performance in health management is through the use of digital technology (Rubbio, Bruccoleri,
Pietrosi, & Ragonese, 2020). The study of digital technology adoption on hospital performance
(Bijoylaxmi Sarmah, Shampy Kamboj, 2022) is important as stated by Harlow (Harlow, 2018), who
said the lack of interoperability in the healthcare system is a problem that can be solved with existing
technology. Digital technology can increase efficiency (Binsar, Eryanto, Wahyudi, Sugandi, & Suroso,
2020; Sproson et al., 2022), improve quality (Al-Hattami, Senan, Al-Hakimi, & Azharuddin, 2022) and
reduce response time by providing benefits to stakeholders such as the national health system, doctors,
and patients (Laurenza, Quintano, Schiavone, & Vrontis, 2018). However, technology adoption in the
health sector is still lagging behind compared to other fields (Gandhi, Khanna, & Ramaswamy, 2016).
Studies related to business model transformation and digital utilization in healthcare organizations are
also lacking interest, including external business development, unknown questions around the digital
divide, and financing options (Kraus, Schiavone, Pluzhnikova, & Invernizzi, 2021). Not only related to
managing digital capabilities for its employees (Binsar, Kartono, Bandur, & Kosasih, 2022; Layman,
Sasmoko, Hamsal, & Sanny, 2022), but leadership in health organizations must also be able to provide
arrangements and the best way to utilize digital technology to providing space for patient engagement
through digital adoption (Esmaeilzadeh, Dharanikota, & Mirzaei, 2021). Patient involvement is not only
in terms of direct communication (face-to-face) with health workers, but communication remains
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smooth without face to face through ICT media (Al-Hattami et al., 2022; Binsar, Riantono, Kartono,
Bandur, & Kosasih, 2023). The Covid-19 pandemic with health protocols that require social distancing
will certainly increase the role of ICT as a means (Binsar & Legowo, 2020; Thulesius, 2020).

We conducted this research concerning the following two questions:

1. Research question 1 (RQ 1): Can digital adoption capability affect hospital performance?

2. Research question 2 (RQ 2): How can digital adoption capabilities be implemented in hospital
management?

The first question is “What”, and what factors encourage hospital organizations to adopt digital
technology in providing services to patients? With the development of technology today, where
everyone already has a mobile device and is always connected to the internet. Can this be used to change
how to make a reservation and visit the hospital? Likewise, how do health professionals interact with
patients?

The second question is “How”, how digital technology adoption strategies can be implemented to
encourage the utilization and use of information systems for various service needs and decision-making?
This description explains how the leadership factor becomes important in moving the organization to
change to digital, an information system that requires the digital knowledge and skills of health
professionals such as doctors and nurses. As well as utilizing the ability of the internet to reach patient
needs to improve quality and safety in providing services.

The research is structured as follows: Section 2 presents a thorough literature review on digital
capabilities, organizational performance, and what drives digital capabilities can affect organizational
performance. Section 3, describes the methods we used to collect and analyze the literature and to
generate research questions. Section 4 discusses the elements that drive the successful adoption of
digital technology in hospitals with their effect on service performance shown in a conceptual model.
Finally, conclusions and suggestions are presented in section 5.

2. Literature Review

2.1. Theoretical Foundations of Strategic Management and its relationship to digital
adoption and hospital performance

Performance is the most central topic in strategic management (Hitt et al., 2017). Hannan and Freeman
(1989) emphasize the need for organizations to adapt to ever-changing changes to maintain their
relevance in line with the changing competitive environment. The ability to adapt is strongly influenced
by the resources owned by the organization. As stated by Peter F. Drucker (1954), the management of
human resources and employees makes it possible to efficiently address the evolving needs and
preferences of customers. Technology is seen as a key input underlying the functioning of service for
end users, and most organizations devote their resources to developing and bringing new services to
market (users) (Ansoff & Stewart, 1967) so that the organization's products or services, processes, and
technology management become the final product. the organization (Capon & Glazer, 1987).

By considering the role of technology in an organization as well as changing customer needs and
changing competitive landscapes, the author develops the main concept of research using the
Technology-Organization-Environment (TOE) theory proposed by Tornatzky & Fleischer (1990) to
explain how the process of adoption and implementation technological innovation within an
organization that is influenced by the environment.

As a derivative of TOE, we use three theories, namely Resource-Based Theory (RBT) (Wernerfelt,
1984), Theory of Planned Behavior (TPB), and Disruptive Innovation. RBT is used in this technology
adoption model, evaluated based on an individual's evaluative assessment approach to technology
(attitudes), and beliefs about technology adoption in organizations (Ajzen, 2002). Organizational
resources help improve the efficiency and effectiveness of the organization's operations (Barney, 1991).
This theory is also used to explain the inherent ability to adapt and utilize change to survive and thrive,
organizations must develop and modify the way they operate (Helfat et al., 2007) through leadership
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skills (Digital Leadership) and technology adoption (Digital adoption capability).

TPB itself is used to consider individual behavior, self-identity, attitudes, and normative pressures
in shaping one's actions (Ajzen, 1991; Smith et al., 2008) to adopt digital technology. TPB further
explains the behavior and acceptance of technology adoption through the Technology Acceptance
Model (TAM) (Davis, 1986). The successful adoption of digital technology, as stated by Delone and
McLean (1992) is multidimensional and must be implemented efficiently, effectively, and accurately.
To complete the understanding of acceptance and desire for technology adoption, in addition to TAM,
the Unified Theory of Acceptance and Use of Technology (UTAUT) theory is also used (Venkatesh,
Morris, Davis, & Davis, 2003).

The adoption of digital technology is strongly influenced by external factors that result in
continuous changes in technology, giving rise to many innovations described using the Disruptive
Innovation theory (Christensen, 1997; Christensen, Raynor, & McDonald, 2015). This change certainly
provides benefits for some organizations. Therefore, every organization is required to be able to follow
the flow and be flexible in technological developments. It turns out that healthcare organizations are
opposed to radical change (Wallin & Fuglsang, 2017). However, external pressures also require
technological advances in the health sector. The importance of IT (information technology) services in
the health sector has become increasingly clear after the COVID-19 Pandemic hit the world (Robert F.
Lusch, 2015). Although policymakers aim to make the healthcare system safer, more affordable, and
more accessible (Agarwal, Gao, DesRoches, & Ashish K. Jha, 2010), service innovation often comes
from outside and changes the dominant system (Geels, 2006). Because it can improve three aspects
which include the provision of health services, better and faster disease diagnosis, and surveillance;
system functioning through change logistics and management; communication about health with all
stakeholders (Labhiri, 2013).

2.2. Digital Capability

Digitalization is lower in the healthcare sector than in other areas and innovation has not been adopted
by healthcare organizations as fast as technology advances (Laurenza et al., 2018). Thus, there is a need
to better identify and understand the systems factors associated with digital technology adoption in
complex socio-technical healthcare systems (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou,
2004; Xie et al., 2016). Digital technology capabilities play a key role in increasing the effectiveness of
healthcare entities (Sproson et al., 2022). Digital technology capabilities are generally related to the
knowledge and skills required for an individual to develop, use, adapt, absorb, and transfer technology
(De Mori et al., 2016). Technology is changing the way organizations and individuals interact, create
and receive services to become more flexible, which can generate a need for continuous innovation that
is increasingly dynamic and competitive (Jahanmir et al., 2020; Zeike et al., 2019). The adoption of
digital technologies regarding surgical performance is limited by system factors related to inconsistent
normative and regulatory requirements and requires the development of further system innovations
(Apell & Hidefjill, 2022).

Healthcare services (similar to other sectors) are becoming increasingly dependent on digital
innovation, whether in terms of treatment efficiency or diagnostic communication and optimization,
change management is increasingly important in this area, as early involvement of all stakeholders,
appropriately defined rules, adaptation to context and local culture (Hospodkova et al., 2021). Therefore,
it is important to have a skilled workforce capable of adopting and dealing with changes such as digital
transformation (Nikou, De Reuver, & Mahboob Kanafi, 2022). Important soft skills are needed to
embrace digital transformation and its potential impact on successful implementation (Gulati & Reaiche,
2020). There are still many obstacles faced by doctors against the use of electronic medical records with
the help of libraries, books, conference proceedings, data banks, and also search engines such as Google
(Ajami & Bagheri-Tadi, 2013).
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2.3. Organization Performance

Organizational performance is largely focused on the organization's ability to efficiently utilize
available resources (Hess, Zhu, Fang, & Liepa, 2021) to achieve performance that is consistent with the
goals set by the company and considers its relevance to its users (Wilks, 2003). Performance is
influenced by several factors, including (Ivancevich et al., 2012) namely individual factors,
organizational factors, and psychological factors. Individual performance as a subordinate can affect
the performance of the entire organization in the short, medium, or long term in a positive or negative
direction (Contu, 2020).

Performance is defined as doing the right thing in the right way (Engwall et al., 2016). Performance
equals the volume of savings as measured by the relationship between the results achieved and the
expenditures incurred (Engwall et al., 2016). Organizational performance is also a concept of the
success or effectiveness of an organization and an indication of how the organization works effectively
to achieve its goals successfully (Jenatabadi, 2015).

Research by Tangchareonsamut et al (Tangchareonsamut, Wongrathanandha, Khamsee, &
Aekplakorn, 2022) shows that performance in hospitals is closely related to stress and burnout factors,
hospital management needs to consider healthy conditions for its employees. There is a need to support
healthcare research on the importance of staff adequacy in terms of both numbers and competence for
service quality (Aiken, Clarke, & Sloane, 2002), and a focus on "sharp end" individual skills, i.e.
situations in which health professionals interact with patients, can lead to better clinical performance
and outcomes (David Woods, Sidney Dekker, Richard Cook, Leila Johannesen, 2017). The same thing
was also expressed by Mohamed (Mohamed, 2021), namely that there is a significant influence of social
intelligence on the performance of health service providers, social intelligence competence provides the
basis for collective self-efficacy and service provider performance for doctors in Egyptian government
hospitals. Meanwhile, Naciti's research (Naciti, Noto, Vermiglio, & Barresi, 2022) focuses more on the
gender factor, showing that, in hospitals, gender diversity is related to performance at every level.

A system-level approach is needed for the management of healthcare operations to improve
healthcare delivery (Dai & Tayur, 2019). Organizational changes were made to overcome obstacles to
the quality of hospital services (performance barriers and doctor job satisfaction) both directly and
indirectly through participation in decision-making (@ygarden, Olsen, & Mikkelsen, 2020). And it is
important to consider the Lean Thinking approach to improve the quality of the inpatient process and
patient management, which allows for reduced costs and minimizes the Length of Hospital Stay (LOS)
(Samuelsson, 2023).

The national quality indicator system defines elements of an adequate and functioning medical
system, ICT and other types of equipment, adequate and competent staff, and work organization
ensuring coordination, collaboration, and communication as indicators of structural quality (NDH,
2019). Despite an increase in clinical performance, simulation-based training with VR technology is
still not being used optimally in healthcare organizations (Aggarwal, 2017). Accessibility to technology
is very important for modern medicine (Carayon et al., 2006).

3. Methods

The purpose of this study is to develop a conceptual model to describe the basic relationship between
the important parameters of digital technology adoption in healthcare delivery activities in hospitals.
We conducted a systematic literature review (SLR) in compiling this study. The SLR process is
illustrated in Figure 2. As a starting point, we define our research objectives. Second, we define the
boundaries of our study according to the considerations of the definitions presented above. We focus
on the adoption of digital technology in healthcare sector services in hospitals.

The literature review helped us identify the “what” factors and the “how” strategies. There are four
different scientific categories that we used in our literature search in this study. the first relates to digital
technology which is the focus of this research. Second, we conducted a specific search on the adoption
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or capability of digital technology itself, in the third category we used hospitals where digital technology
would be analyzed, and we used the keyword performance in the fourth category. We obtained literature
based on searches in relevant publications such as Elsevier, Springer, SAGE, Emerald Insight, MDPI,
IGI Global, BioMed, Nature Research, and others through the website www.scopus.com. We focused
our search on titles, abstracts, and keywords with a publication year period from 2013 to 2023. We
focus our search on titles, abstracts, and keywords with the publication year period from 2013 to 2023.
We select publications from the last ten years to get conditions that are relevant today and in the future.

The search terms were constructed by combining synonyms with AND operators for each element.
We used the keywords “digital OR ICT OR IT” for the first category, “adoption OR capability” for the
second category, “hospital” for the third category, and “performance” for the fourth category. The
results of the search by only selecting journals and conference proceedings found 524 papers. Next, we
selected only papers that focus on the areas of “Business, Management, and Accounting”, “Decision
Sciences”, “Social Sciences”, “Health Professions”, “Nursing” and “Environmental Science” so that
174 papers were obtained, with the number of publications each year shown in figure 3.

Setting research question
Evaluate current state of research,
identify avenues for future research

==
Defining conceptual boundaries

Hospital performance and digital capability (what),
Digital adoption (how)

| —
- =
Literatur searches : www.scopus.com
Key search :

“digital OR ICT OR IT” AND “adoption OR capability” AND “hospital” AND “performance”
Collect : 524 papers

= =
Literature screening by Subject area :
“Business, Management, and Accounting”, “Decision Sciences”, “Social Sciences”, “Health
Professions”, “Nursing” and “Envirenmental Science”
Collect : 174 papers
= =
VOSviewer analysis

Finding variables for Digital Adoption Capability :
Digital Leadership, ICT literacy, Patient-centric

= =
Screening by abstract
Collect : 31 papers

==
Analysis and interpretation

= _=

Developing a conceptual model

Fig. 2: SLR Stage
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Since 2015, the number of studies related to the adoption of digital technology in measuring hospital
performance has increased, but suddenly there was a drastic decline in 2019. This decline seems to have
something to do with the Covid-19 pandemic. However, from 2020 until now, it continues to experience
a significant increase, which shows a high need for the adoption of digital technology in health services
in hospitals. The number of papers based on the research subject area is shown in Table 1. Based on the
number of papers shown in Table 1, it shows that this study focuses more on management and social
issues by raising cases in the health sector.

Table 1: Research Subject Areas

No Subject Area Qty
1. Business, Management and Accounting 61
2. Social Sciences. 36
3. Decision Sciences 27
4. Health Professions 40
5. Nursing 34
6. Environmental Science 23

This research conducts a bibliometric exploration (Kirby, 2023) to generate new avenues of inquiry.
VOSviewer was applied to perform a bibliometric analysis of this article to establish and display
bibliometric relationships between various variables. VOSviewer can create publication maps, country
maps, and network-based journal maps (co-citation), build keyword maps based on shared networks
and create maps with lots of items (Kalibatiene & Miliauskaité, 2021; Qiang, Tao, Gou, Lang, & Liu,
2022). The number of keywords used is adjusted to the wishes and keywords that are less relevant can
be removed. Many bibliometric analysis studies use VOSviewer, such as economic analysis of data as
a strategic asset for companies and academics (Olaleye, Mogaji, Agbo, Ukpabi, & Gyamerah Adusei,
2023), the impact of climate change on mental health (Leal Filho et al., 2023), blockchain technology
for managerial and accounting (Lardo, Corsi, Varma, & Mancini, 2022), the role of social media in
human resource management (Hosain, 2023).
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We use these 174 papers as the basis for VOSviewer to analyze bibliometrics, look for topics that
still have opportunities to be researched, and look for the most widely used references in certain fields
and others. The results of the analysis using VOSviewer show that there are 3 clusters (Figure 4), namely:
e Cluster 1 (red) consists of 14 items, namely human, human experiment, patient, patient care,

leadership, algorithm, artificial intelligence, controlled study, deep learning, diagnostic accuracy,

education, hospital mortality, risk assessment, and aged.

e Cluster 2 (green) consists of 10 items, namely hospital, healthcare, adoption, health service,
information technology, telemedicine, decision making, health insurance, performance assessment,
and physician.

e  Cluster 3 (blue) consists of 10 items, namely management, organization, performance, procedures,
patient safety, electronic health records, information processing, reproducibility, and interviews.

Figure 5 shows the results of keyword analysis based on overlay visualization. This figure shows
trends from year to year related to this research, which shows that management studies are relatively
abandoned at this time, dominantly carried out in 2017 (purple color). Research related to humans
(employees) and their relationship with patient care occurred in the range 2018 to 2019 (green color),
while research related to artificial intelligence by utilizing deep learning has been mostly carried out
lately (yellow color). From this description, it can be predicted that future research in the domain of
hospitals and health services will move towards the use of digital technology to improve performance
and service quality (Bhatt & Chakraborty, 2021; Krause & Cross, 2019; Rubbio et al., 2020).
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From the number of papers, then we selected several papers based on the suitability of the abstract
with the focus of this research, we got 31 papers as shown in Table 2. We read more in-depth on the
selected papers to serve as the main reference in building the conceptual model of this research.

Papers that review the role of leadership in the hospital health industry for the adoption of digital
technology are still very minimal, as well as those related to the focus of service on patients. Generally,
the adoption of digital technology is associated with performance and use on the internal management
side of the hospital.
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Table 2: Selected paper as a result of screening based on Abstract

No Authors Year Publisher Leadership Employee Patient Performance
1. Babamohamadi, H., Davari, H., Safari, A.-A., 2023  BMC Nursing \ s
Alaei, S., Pordanjani, S.R.
2.  Yu, W, Liu, Q., Zhao, G., Song, Y. 2023 IEEE Transactions on Engineering \%
Management
3. Al Wali, J., Muthuveloo, R., Teoh, A.P., Al Wali, 2023 International Journal of Innovation Science \Y \%
W.
4. Liu, J., Gong, X., Weal, M., Dai, W., Hou, S., Ma, 2023  Digital Health v
J.
5.  Tortorella G.L., Fogliatto F.S., Kurnia S., Thiirer 2022  Elsevier Inc. \% \%
M., Capurro D.
6. Buckman J.R., Woutersen T., Hashim M.J. 2022  Elsevier B.V. v v %
7.  Apell P, Hidefjall P. 2022  Emerald Group Holdings Ltd. v v
8. Al Wali J., Muthuveloo R., Teoh A.P., Al Wali W. 2022  Emerald Group Holdings Ltd. \%
9. Ippolito A., Sorrentino M., Capalbo F., Di Pietro A. 2022  Emerald Group Holdings Ltd. v
10. Pandey N., Jha S., Rai V. 2021  SAGE Publications Ltd v \%
11. Campanella F., Serino L., Mustilli M., Crisci A., 2021 Elsevier Ltd \% s
D'Ambra A.
12.  Yuyjing X., Yu T., Shaoyi L.S., Guangquan Z. 2021  Zhejiang University v v
13.  Menon S.R., Jaffer N.M. 2021  Society of Sytematic Innovation v
14.  Suresh M., Vaishnavi V., Pai R.D. 2020 Emerald Group Holdings Ltd. s
15.  Oppi C., Vagnoni E. 2020 Emerald Group Holdings Ltd. v
16. Engin M., Giirses F. 2019  World Scientific Publishing Co. Pte Ltd v v
17. Bhatt V., Sashikala P., Chakraborty S. 2019 Blue Eyes Intelligence Engineering and v
Sciences Publication
18. Karahanna E., Chen A., Ben Liu Q., Serrano C. 2019  University of Minnesota s
19. Prema Kumar P.S., Rambabu G. 2019 TAEME Publication \%
20. Chakraborty S., Kalepu R. 2019  Inderscience Publishers v v
21. Mandal S. 2018 Emerald Group Holdings Ltd. v
22. BancroftJ., Saha K., Li D., Lukacs G., Pierron X. 2018  Emerald Group Publishing Ltd. s
23. Leel.Y.,McFadden K.L., Gowen C.R. 2018 Lippincott Williams and Wilkins v
24. Dewi S., Kasali R., Balqgiah T.E., Widjaja A.W. 2018  Growing Science v v
25. Cho N.-E., Ke W., Atems B., Chang J. 2018 Lippincott Williams and Wilkins %
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No Authors Year Publisher Leadership Employee Patient Performance

26. Baldassarre F.F., Ricciardi F., Campo R. 2018  Emerald Group Publishing Ltd. v

27. Nair A., Nicolae M., Dreyfus D. 2018  Emerald Group Publishing Ltd. v

28. Mandal S. 2017  Emerald Group Publishing Ltd. v

29. Ford E.W., Silvera G.A., Kazley A.S., Diana M.L., 2016 Emerald Group Publishing Ltd. v v
Huerta T.R.

30. Dobrzykowski D.D., McFadden K.L., 2016 Elsevier B.V. v v %
Vonderembse M.A.

31. Mclntosh B., Sheppy B., Cohen I. 2014  Emerald Group Holdings Ltd. v v \%
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4. Results And Discussion

VOSviewer's analysis shows that there is a relationship between hospital performance and digital
technology adoption in aspects of patient care. As previously explained, each resulting cluster shows groups
that have a lot in common and behavior marked with the same color. The red clusters show health workers
and their expertise in providing services, supported by their ability to adopt technology to produce patient
satisfaction. Figure 4 shows several interconnected items, namely humans, electronic health records, big
data, diagnostic accuracy, and reproducibility. This shows that digital adoption itself is largely determined
by human and management factors. The human factor is closely related to skills in using electronic medical
records and utilizing big data to assist in decision-making and in making a diagnosis.

The second green cluster shows groups that have the same items in terms of hospitals and their
management. From this figure, VOSviewer shows the emergence of several items relevant to management
such as "management" itself, "healthcare", "performance", "digital leadership" and the use of "information
technology". As the hospital grows, top management will create various areas of responsibility called
responsibility centers, and assign tasks to the managers below to control these areas. During the decision-
making process, all accurate information is required. To maintain or improve the consistency of hospital
performance, it is necessary to evaluate the existing management control system where control is also an
important part of the hospital management itself.

The third cluster, shown in blue, shows several items related to electronic medical record data. This is
shown by the items "decision making", "machine learning", "diagnosis", and "eHealth". Adoption of digital
technology can improve the performance of key health business processes, especially processes that can be
simplified by adopting information technology. More specifically, digital technologies can increase
efficiency and, at the same time, enable better quality delivery and reduce response times, which has many
benefits for many stakeholders, such as national health systems, doctors, and patients (Laurenza et al., 2018).
The availability of ICT infrastructure such as computer equipment, laboratories, radiology technology
equipment, computer network installations, and internet network connections in hospitals is not the only
indicator of successful adoption of digital technology in health care, but leadership, encouragement,
willingness, and ICT management skills are very important.

4.1. Conceptual Model

As the results of the analysis found through VOSviewer, it can be shown that there are four main variables
in this study, namely: digital adoption, hospital performance, digital leadership (management), and digital
skills of the workforce (human). We add two other variables that are no less important and make the study
different from previous research, namely patient-centric and environmental dynamism (Dess & Beard, 1984;
Li, Dai, & Cui, 2020). Patients-centric, who represent the consumer element in the business, need special
attention to know the progress of their health services (Hagglund et al., 2022) and are expected to gain a lot
of experience to improve quality and safety in services (du Plessis et al., 2017). Kuipers et al. (2019) said
that patient-centered care and co-creation of care were positively related to patient satisfaction. While the
capability of digital adoption in hospitals is also strongly influenced by external factors that result in
uncertain organizational performance (Pandit et al., 2018) as the authors stated at the beginning of the
preparation of this framework, which is influenced by the Ministry of Health and Health Social Security
Organizing Agency (BPJS) which is categorized as government regulations, other parties involved in the
implementation of services, as well as environmental conditions. Factors external conditions affect the
policies and actions that must be taken by the leadership, as well as changes to the flow of services in the
management of ICT. Carroll (2020), mentions technological change as analogous to transformation, which
in turn relates to fundamental changes to doing different jobs, given market pressures or new opportunities.
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Based on this logic, the author formulates a research model as a problem-solving framework as shown in

Figure 6.

Environmental

Dynamism (ED)

Digital
Leadership (DL) /

Hospital
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Performance (HP)

Capability (DAC)

Patient-Centric
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Fig. 6: Conceptual Model

From the conceptual model, it is shown that three variables that the authors summarize are the main
elements that must be considered to encourage the ability to adopt digital technology in hospitals as shown
in Figure 7. on the customer (patient) and driven by services using technology (digital adoption).
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Fig. 7: Role of leader, employee, and patient
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The first is a Leader as an agent of change in the organization's wheels with his digital leadership
capabilities (Westerman, Bonnet, & McAfee, 2014) leading all hospital officers and staff to empower ICT
through understanding and skills. The second element of employees who become direct service to patients
with digital adoption requires understanding and skills to be able to use ICT in service activities and patient
care (Hoang, 2019; Samsor, 2021). The third element is the patient who must get the main attention as
consumers who get health services.

The last two elements must get direction, escort, and motivation from both top leaders and middle
leaders. Without these three elements or ignoring one of them, hospital management will find it difficult
and find many failures in implementing digital technology. The element of patient centricity is one of the
considerations for the adoption of digital technology in hospitals because patients as consumers will be
involved in the health service process through ICT facilities and feel directly the benefits of the services
provided.

4.2. Digital leadership

VOSviewer shows leadership in the blue cluster which has a relationship with “performance”, “technology
adoption” and “healthcare quality”. Leadership is also seen to have a relationship with many items in the
red cluster, including the “human” and “reproducibility” items which are also connected to “big data” and
“electronic health records”. This shows the role of leadership in managing human resources in terms of
utilizing ICT for work activities (Alanazi, 2022). The hospital as a large organization has various structures
with various functions such as pharmacy units, laboratories, radiology, surgery, inpatient units, emergency
installations, admissions, and so on. Each unit has its way of managing data and information as well as the
use of ICT, but many units do not use ICT at all. For example, only using Microsoft Office in its recording
activities. The use of ICT is generally done based on the will of the staff or the needs of each unit. Utilization
of ICT in carrying out their duties, but still running independently (information silo) and has not been
coordinated and integrated with other units.

Digital adoption in hospitals cannot be carried out alone, therefore a leadership role is needed in
encouraging all units to utilize ICT facilities (Kopp, 2015). Top leaders need to be the driving force in
directing the use of ICT which must also be supported by the role of all middle leaders. Generally, leaders
in hospitals, both top leaders and middle leaders, have academic backgrounds in the health sector and may
not understand ICT very well. So ICT knowledge is needed to be a driving force for the adoption of digital
technology.

Digital adoption in an organization is also not an easy thing to do. Many hospitals have been disrupted
by technological advances and economic trends, which are introducing digital technology into existing
processes. Management faces various challenges, problems with scalability and interoperability, and low
staff knowledge and motivation which creates uncertainty in reacting and causes frustration (Kupiek, 2021).
It takes a leadership role that can change and move the organization to be heavily involved with ICT
(Westerman et al., 2014).

A leadership role is needed to cope with rapidly changing patient expectations and the many external
competitors willing to meet patient expectations. This suggests that market conditions are driven by the
need for knowledgeable and informed patients to make decisions. In this context, leadership becomes an
important factor in the modern digital environment, where technology is used to create different business
models to meet patient expectations.

The key to the success of digital leadership is Culture, largely dependent on people sharing information,
partnering, and continuously making improvements, which can occur when building a collective,
transparent, and sharing culture (Bersin, 2016). To improve culture, Kopp (2015) also stated the need to
empower health workers to do their best as a strategic priority that must be carried out by global health
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leaders.

4.3. Understanding and skills of ICT (ICT literacy)

Utilization of ICT in hospitals aims to facilitate work, cost efficiency, and increase productivity in providing
services. ICT includes two aspects, namely aspects of information technology and aspects of
communication technology. This aspect is shown in the VOSviewer on the blue cluster, namely the
"eHealth", "digital medical record", "machine learning" and "decision making" items. We can see in Figure
4 that this aspect has a good relationship with "nursing" and "patient care". This shows the ability and
understanding of health workers toward ICT in activities and services (Dornan et al., 2019). Information
technology is all-encompassing things related to a process. In addition, it is also used as a tool for assisting,
manipulating, and managing information. While aspects of communication technology are things that
include the use of assistive devices. To process and transfer data from one device to another. Therefore,
information and communication technology is an inseparable unit.

Not all officers in hospitals have the understanding let alone skilled in using ICT. Since most of the
staff in hospitals employ health workers, understanding and skills related to ICT (ICT literacy) are needed.
Not only be, able to interpret but also must be able to respond correctly. So that all personnel or staff in
hospitals must have basic abilities that include knowledge, skills, and attitudes to be able to adapt to ICT.
It covers at least three aspects of ICT literacy, namely digital literacy or skills in using devices, information
literacy, and media literacy.

Doctors and health professionals in developing countries do not yet have the ability, understanding, and
good capacity to deal with ICT (Koivu et al., 2016; Olok et al., 2015). This is also emphasized by Martins
(2019), where hospital management has difficulty finding health professionals (doctors, nurses, and health
technicians) who can carry out ICT functions. It requires understanding and skills related to ICT (ICT
literacy). Not only be, able to interpret but also must be able to respond correctly. Not only nurses, Konsil
Kedokteran Indonesia (2019) as stated in the document "The National Standard for Indonesian Doctors'
Professional Education" emphasizes the necessity of doctors to have information technology and digital
literacy competencies, where a doctor must be able to find, retrieve, open and read medical record
information. presented digitally using communication technology and utilized for clinical decision-making.
Because it takes talent, skills, and attitude to work in an environment that supports technology. And this is
a challenge because it requires nursing personnel to develop certain skills in the digital space (Woods et al.,
2021).

ICT devices such as PCs, laptops, smartphones, internet tend to be simpler and easier to use (user-
friendly) so they are very helpful in increasing ICT literacy because the use of devices tends to be easier.
However, this is not the case with information literacy, with the easier it is to obtain information, the higher
literacy skills are needed. Information literacy is not limited to the ability to read, process, and present
information alone. But it also requires the ability to select, filter, manage, and benefit from the information
received. Health workers are not allowed to simply copy and paste related information or records of patient
care actions, this can pose a safety risk that can harm patients and violate the ITE Law. Therefore, in this
literacy terminology, the ability to copy and paste, and share is not sufficient to be called information
literacy. A person is considered to have information literacy if he can filter whether the information is true,
important, useful, contains risks, and is detrimental to other parties (patients, doctors, hospitals, and others).

Likewise, media literacy can include the ability to read, analyze, evaluate, and communicate
information in the form of symbols, symbols, graphics, images, photos, videos, animations, multimedia,
and others that are received digitally or non-digitally. of various media/devices used in hospitals. This can
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be seen in the different types of information and media used in laboratories, radiology, pharmacy, surgical
equipment, and so on.

4.4. Patient-centric

According to a survey conducted by Deloitte Insights (2021), 92% of respondents indicated that patient
satisfaction and engagement are the main things organizations want to achieve from digital transformation,
followed by improving the quality of care (56%). They discuss a "consumer-centric" approach, which
focuses on digital investments in improving the patient experience and newer forms of care delivery. This
is reinforced by the results of a report by McKinsey & Company (Dash et al., 2019) which says that patients
are increasingly value-conscious, demand high quality, and increasingly compare healthcare providers to
leaders in customer experience such as Amazon and Apple. The use of health information technology
directly or indirectly improves patient safety by reducing medication errors through data documentation
and data completeness (Tubaishat, 2019).

Patient-centric is a process of designing services or providing solutions that focus on patients, and
patient care, empowering patients to be actively involved in managing their health, and collaborating with
health services, with beneficial results and providing better health to patients. Patient-centric ecosystems
can offer patients a more efficient and holistic healthcare experience without sacrificing time and value.
Thus bridging the ineffectiveness between healthcare providers and patients. This better experience requires
all content and delivery of health services to be efficient and effective on the patient side and the hospital
side as the health care provider (Ciesluk et al., 2022). A patient can get all the desired content and
instructions from doctors and nurses through the capabilities of digital technology (Esmaeilzadeh et al.,
2021). Therefore, healthcare providers can receive the healthcare experience that patients want more
efficiently, and adopt the instructions given more effectively (Dornan et al., 2019). In Figure 4, the
VOSviewer visually shows "patient care" in the middle connected to all clusters, where "patient care"” is the
focus of care, as well as a concern for management and also connected to "information systems".

One thing that has always been the main concern of every healthcare provider with digital adoption
capabilities is the need to get personalized from patients in every aspect. Through a personalized experience
with a patient-centric digital system, one can get all the information and access based solely on his
preferences. This benefits patients because there is no redundancy, time-wasting information, and advice
centered on the healthcare process.

Health care with the adoption of patient-centric digital technology will increase achievement and high
respect for patient privacy and preferences. It goes back to helping patients achieve better health in a better
way.

4.5. Digital Adoption Capability
Digital technology capabilities play a key role in increasing the effectiveness of healthcare entities in terms
of innovation and providing healthcare. Digital technology capabilities are generally related to the
knowledge and skills required for an individual to develop, use, adapt, absorb, and transfer technology (De
Mori et al., 2016). Technology in medical service entities, one of which is related to the development of
telemedicine. Digital technology capabilities can determine how an entity can successfully adopt digital
solutions in crises to design and modify digital solutions, improve patient care processes, and promote
innovation, collaboration, and mobility for doctors, medical staff, and administrative staff in implementing
digital solutions.

The healthcare sector is a complex environment, so introducing technological and digital innovations
requires careful and well-designed change management. To digitize business processes in health and care,
new concepts and innovative solutions are needed. The digitization of individual health enables data
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analysis methods to support healthcare professionals with important goals in the digitization process for
decision-making. The digital state or condition of health is equivalent to health itself (Serbanati, 2020). The
use of digital electronics will be able to interact with healthcare professionals, be able to provide
information about every aspect of an individual's health, proactively offer solutions, and help them diagnose
and decide on the appropriate treatment.

4.6. Environmental Dynamism

The use of ICT in hospitals is heavily influenced by external factors. In Indonesia, the main driver of the
use of ICT in hospitals is strongly influenced by government regulations through laws and regulations such
as the Ministry of Health Regulation (Kementerian Kesehatan Republik Indonesia, 2013) BPJS as the
implementing operator of JKN, and the Accreditation Commission. The Ministry of Health and BPJS in
several aspects have made it mandatory for hospitals to utilize ICT tools in sharing data and submitting
reports. Meanwhile, the Accreditation Commission, which in this case has long been run by the Hospital
Accreditation Commission (KARS), has also included elements of ICT in several aspects as an indicator of
its assessment. In addition, the use of ICT in health services during the COVID-19 pandemic since the end
of 2019 has several years effectively utilized ICT resources to implement health protocols by maintaining
distance and presence in public places.

The existence of regulations and conditions that occur are seen as environmental dynamics
(Environmental Dynamism) which encourages hospital management to adopt digital both in internal
administrative activities and for services to patients. Digital adoption experienced a very significant
increase during the COVID-19 pandemic where the need for remote consultations such as telehealth and
telemedicine services began to be used. Not only that but to prevent the accumulation of patients in the
waiting room, online registration, and reservation services have also been implemented for outpatients.

Environmental Dynamism conditions allow future hospitals to be different from the existing hospitals
(Dash et al., 2019; Gordon et al., 2017). The influence of technological developments and changes in the
pattern of higher needs of patients trigger disruption in hospitals. The condition of the Covid-19 pandemic
that has occurred since the end of 2019 has changed inpatient services, which so far only occurred at hospital
hospitals, slowly shifting to outside hospitals, such as inpatient services at hotels and patients' homes.

5. Conclusions

The use of digital technology in generating and transforming business processes, culture, and patient
experiences to stay afloat in the competition in the healthcare sector. Many people have used digital
technology to manage their health. People are already using social media and online support communities
for their healthcare needs, this has been seen since the emergence of the Covid-19 pandemic, where there
has been an increase in isolation and social distancing restrictions.

The connectedness of social media and many other online applications for many people as patients
produces a lot of data that can be utilized and maximized by hospital management to capture various patient
experiences, making health management and health professionals always connected with patients. The
existence of this data becomes one of the bases for clinical decision-making to improve the quality and
efficiency of health care. This answers the first research question (RQ1), digital technology capabilities can
improve operational decision-making for patients, staff, and healthcare professionals, scheduling
arrangements, and supply chain management.

The conceptual model of the results of this study shows the relationship between the adoption of digital
technology and the performance of business processes in health services, simplifying the process through
the adoption of digital technology. For patients, hospital performance with the adoption of digital
technology can increase cost efficiency, improve service quality, and can reduce the length of service time.
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The adoption of digital technology is not an easy thing to do, especially in a health organization
environment where the health professionals, staff, and policymakers involved are generally not digitally
literate people. The availability of technology infrastructure and equipment is not the only indicator of the
successful adoption of digital technology, but digital knowledge and skills are one of the main requirements
for technology to be used. All resources involved, starting from the leadership, health professionals, and
staff in all units must have a digital understanding, know the benefits of technology and data used, as well
as understand the risks if it is wrong or even not used correctly. The leadership role is key in realizing a
digitally literate workforce. Leaders must have good digital understanding, have the courage to take risks
towards innovation and change in work culture and be able to collaborate both with the workforce and with
patients who become consumers. Patients are the main focus of care, just as consumers are the focus of the
business. It is impossible to provide appropriate health services if you do not understand the patient's health
conditions and needs. Therefore, patient involvement through the provision of access rooms to provide and
obtain information is an important element in the adoption of digital technology in hospitals.

The existence of the three elements described is the answer to the second question (RQ?2) in this study.

6. Implications

This study examines the determinants that influence the adoption of the use of digital technology in
providing services to patients in hospitals. Therefore, this research significantly contributes to and adds to
the literature on digital adoption, especially for lower-middle-class hospitals. Seriousness to carry out
digital adoption is becoming increasingly important to provide satisfaction from the service side to patients.
With digital adoption, all related parties, from hospital management, doctors and health workers, and
patients, will benefit and benefit. However, the success of digital adoption is largely determined by digital
leadership factors that move all units to engage with digital technology, and digital understanding for all
health workers on duty and services by focusing on patients.

7. Limitations

The author conducts the analysis produced by VOSviewer on selected papers only as a co-occurrence
analysis, more in-depth bibliometric research needs to be carried out on the history of publication year,
country of origin, the authors of the paper, and others. This bibliometric analysis certainly produces other
important information that can be used as a study.

This study also only analyzes the needs of the variables that are elements in the successful adoption of
digital technology in hospitals. This study has not analyzed in more detail the operationalization of the
variables mentioned, so further studies are needed in developing a conceptual model to produce dimensions
and indicators that can be used to make hypotheses and measure the relationship between variables. The
research model produced in our study can be tested through further quantitative research, supplemented by
survey questions to the appropriate unit of analysis to find out the relationship between the variables that
are used as hypotheses. Besides that, it is also necessary to conduct in-depth interviews at several hospitals
in Indonesia to find out the real conditions that occur in the field.

This research also has limitations in collecting data, in this case, it only collects papers from
www.scopus.com, in discussions there will certainly be a possibility of bias due to limitations in sample
selection. In order for research results to be better and more general in nature, we suggest using data from
more sources such as www.sciencedirect.com and others.
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