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Abstract 
Virtual hospitals offer a platform for healthcare 

workers to share knowledge, treat patients equally 

everywhere and, thus, reduce patient mortality rates. 

Such platforms include different technologies, for 

example telemedical applications. The use of these 

technologies and the need to get specific knowledge on 

the patients’ treatment was reinforced in the past 

years due by Covid-19. Not only the treatment of 

Covid-19, but also that of other diseases can be 

improved by increased technology use. By 

incorporating the KM success model, we will identify 

KM success factors leading to the use of virtual 

hospitals. This research observes the KM success 

model in the context of the low-digitalized field of 

healthcare. Consequently, we evaluate how the 

existing KM success model needs to be adjusted 

according to the peculiarities of healthcare. 

 

Keywords: Covid-19, healthcare, knowledge 

management, KM success factors, telemedicine. 

1. Introduction 

The global Covid-19 outbreak changed people’s 

lives and their readiness to use technologies (Naeem et 

al., 2022). This change can not only be observed in 

various areas of daily life, but also in healthcare 

(Bokolo, 2021; Peine et al., 2020). The willingness to 

share information and knowledge has significantly 

increased (Naeem et al., 2022). This reflects the 

emerged opportunities for knowledge management 

(KM) in healthcare (Naeem et al., 2022). 

Until the occurrence of the first Covid-19 cases, 

Covid-19 was an unknown disease (Bokolo, 2021). In 

the beginning, physicians had to observe, for example 

symptoms, clinical trials, and medication therapies 

(Sitammagari et al., 2021). Literature was quickly 

published, leading to a larger knowledge base of the 

new disease. The rapid, worldwide communicability 

of Covid-19 increased the need to share knowledge 

inter-organizationally to treat patients equally 

everywhere (Bokolo, 2021). 

To cope with this need, governments established 

virtual hospitals and physicians used various 

technologies (Bokolo, 2021; Sitammagari et 

al., 2021). Some physicians called others within their 

network and asked for an assessment via phone. Other 

physicians applied videoconferencing tools to 

exchange information with a colleague via camera or 

to show the patient’s health status via a dashboard 

(Bokolo, 2021; Guinemer et al., 2020). These 

scenarios present some examples of the use of 

different telemedical applications in virtual hospitals, 

and similarly show the intensified physicians’ intent to 

use technology (Sitammagari et al., 2021). 

These two developments, namely the increased 

need to share knowledge and the physicians’ intent to 

use technology, make it relevant to analyze KM and 

its success factors in health information systems (IS). 

Recently, the number of health IS papers, which deal 

with the implementation, and use of IS is rising (Baird 

et al., 2020; Chen et al., 2019). In contrast, according 

to Chen et al. (2019), less than 6% of all health IS 

papers published between 2004 and 2017 were 

classified as dealing with KM in healthcare. When 

narrowing down the topic further to hospitals, we see 

that only a few papers combine KM and hospitals 

(Karamat et al., 2019). However, the latest research in 

public health shows sustained knowledge sharing as a 

trend (Naeem et al., 2022). 

The late adoption of KM in hospitals can be 

attributed to many challenges, such as multiple 

stakeholders, scarce technological resources, and the 

fragmented, highly specialized nature of medical 

knowledge (Karamat et al., 2019; Nicolini et al., 

2008). These characteristics lead to an uncertainty of 

KM success in hospitals and focus relevance on 

analyzing and integrating those factors which lead to 

IS usage and KM success (Karamat et al., 2019). 

This research is further motivated by increasing 

technological possibilities. KM emerged in the 1990s, 

mainly in the field of IS (Alavi & Leidner, 2001). 

Between 1999 and 2003, KM was frequently studied, 

whereas healthcare was one of the emerging topics in 

IS research between 2014 and 2018 (Chen et al., 
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2019). Since then, new technologies, such as robotics 

and machine learning, emerged, which can improve 

hospital processes (Jennex, 2017). The lagging KM in 

hospitals, combined with the increasing technological 

possibilities, lead to the following research objective: 

Identification of KM success factors leading to the 

use of virtual hospitals’ digital platforms and 

knowledge sharing between the participating 

hospitals. 

This paper focuses on the evaluation of virtual 

hospitals and their platforms offering telemedical 

services, which affect KM in participating hospitals. 

We observe how physicians apply the knowledge 

gained about Covid-19 and examine if this generates 

benefits in participating hospital wards. In this paper, 

we specify Jennex’s (2017) KM success model for 

virtual hospitals based on a single case. Therefore, we 

evaluate Covid-19 teleconsultations within the pilot 

phase of a European virtual hospital, which is an ideal 

type due to its special features regarding KM. 

This paper is a transdisciplinary approach 

combining healthcare peculiarities with KM. It 

explains health KM success factors leading to use of 

virtual hospitals and, thus, extends Jennex’s (2017) 

KM success model by including medically relevant 

aspects, such as patients’ singularity. The combination 

of the research areas KM and healthcare extends the 

research stream of KM success factors (Jennex, 2017, 

Kulkarni et al., 2007) and interorganizational service 

and knowledge delivery (Barrett et al., 2015) by 

integrating healthcare aspects (Lupton & Maslen, 

2017; Marx et al., 2022). In this case, KM success 

means better physician performance, less patient 

transports, and a higher survival rate among the 

patients perceived by the common virtual discussion 

of a patient. Consequently, this study contributes to 

success and performance measures of KM.  

2. Theoretical background 

2.1. Virtual hospitals 

In the past, multiple researchers used the term 

virtual hospital to list the use of technologies which 

enable hospitals to cooperate via the web 

(Sitammagari et al., 2021; Udeh et al., 2018). We 

follow the definition of Sitammagari et al. (2021), who 

describe a virtual hospital as an institution which 

monitors and remotely cares for an eligible patient on 

a hospital level via monitoring technologies. In this 

context, Udeh et al. (2018) mention tele-intensive care 

units (ICU) which provide critical care expertise 24/7. 

These classifications imply the contribution of 

telemedical applications in virtual hospitals to the care 

process in various ways (Greenhalgh et al., 2020; 

Lupton & Maslen, 2017; Sitammagari et al., 2021; 

Udeh et al., 2018). By definition, telemedical 

applications fulfill four criteria: clinical support, no 

barriers in place and time, usage of information 

technology, benefit for patient (World Health 

Organization, 2010). Telemedical applications involve 

face-to-face consultations (teleconsultation), the 

monitoring of patients in homes and clinics, such as 

ICUs (telemonitoring) and the self-care of patients 

(Greenhalgh et al., 2020; Lupton & Maslen, 2017; 

Wilson & Maeder, 2015). 

Physicians conduct teleconsultations via 

videoconferencing tools, which include cameras and 

mobile devices (Lupton & Maslen, 2017). For the 

telemonitoring, the integration of further sensory 

systems, such as digital stethoscopes, is required to 

remotely assess the patient (Lupton & Maslen, 2017). 

These applications are developed to different levels of 

maturity worldwide. Whereas in some countries, such 

as the USA, China, and several European countries, 

telemedicine has become a significant part of health 

care delivery, other countries have not yet adopted 

telemedicine, because of lagging technological 

infrastructure and slow data transmission rates 

(Lupton & Maslen, 2017; Wilson & Maeder, 2015). 

To summarize, within this study, we regard a 

virtual hospital as a platform, which offers a 

telemedical application contributing to the hospital’s 

care process. Besides the described technological 

aspects required for virtual hospitals, further KM 

factors exist, which lead to KM success. 

2.2. KM success factors in healthcare 

KM systems already have a high maturity level as 

several publications have dealt with IS 

implementation and adoption and, accordingly, KM 

success factors in diverse areas in the past (Alazmi & 

Zairi, 2003; Liu et al., 2005). Table 1 lists identified 

factors leading to KM use (Alazmi & Zairi, 2003). 

Table 1. Factors leading to KM use. 

Category Factor Reference 

Techno-

logical 

Infrastructure (Alazmi & Zairi, 2003) 

Transmission, 

inter-

operability 

(Armfield et al., 2014; 

Marx et al., 2022;  

Wilson & Maeder, 2015) 

Know-

ledge 

Knowledge 

creation 

(Agrawal & Mukti, 2020; 

Kulkarni et al., 2007) 

Knowledge 

transfer 

(Jennex, 2017; Kulkarni 

et al., 2007) 

Knowledge 

infrastructure 

(Alazmi & Zairi, 2003; 

Ha et al., 2016) 

Organi-

zational 

Culture (Davenport et al., 1998; 

Rodziewicz et al., 2022) 
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Staff 

perception and 

attitude 

(Weeger et al., 2021; 

Lapointe & Rivard, 2005; 

Greenhalgh et al., 2014) 

Management, 

Leadership 

(Kulkarni et al., 2007;  

Liu et al., 2005) 

External State 

regulations 

(Lupton & Maslen, 2017; 

Wang et al., 2021) 

Financial 

incentives 

(Zanaboni & Wootton, 

2012) 

Table 1 contains references older than 2010 

outlining KM success factors in general and showing 

a high maturity of KM (Alazmi & Zairi, 2003; 

Kulkarni et al., 2007; Liu et al., 2005). Moreover, 

Table 1 also lists contemporary healthcare references 

published within the last five years, which do not show 

an equal maturity level (Lupton & Maslen, 2017; 

Wang et al., 2021; Weeger et al., 2021). Literature on 

KM systems’ implementation and adoption in 

healthcare has mainly focused on performance 

measures, for example, the increased efficiency, less 

transportation effort, and higher quality due to the use 

of virtual hospitals (Lupton & Maslen, 2017; Peine et 

al., 2020). Despite these benefits, virtual hospitals fail 

to deliver an equivalent outcome as a face-to-face 

treatment (Lupton & Maslen, 2017). Lapointe and 

Rivard (2005) indicate the functionality, usability, 

role, and the organizational culture as aspects leading 

to IS resistance. Weeger et al. (2021) also emphasize 

post-implementation issues, such as dysfunctional 

workflows and workers’ resistance, which inhibits 

hospitals’ goals like better care quality or efficiency 

(Strong et al., 2014). Some goals, such as hospitals’ 

increased productivity and efficiency, partially 

contradict healthcare workers’ focus, which is 

contributing to the patients’ recovery (Sarker et al., 

2019). This fragmented focus of healthcare and its 

different stakeholders distinguishes healthcare from 

other sectors and makes it a special field of action 

(Weeger et al., 2021). In this research, we will identify 

peculiarities of healthcare leading to the use of 

teleconsultations and, thus, KM within a virtual 

hospital. Therefore, we pose the research question: 

Which specific aspects of healthcare lead to KM 

success within teleconsultations and the use of virtual 

hospitals’ platforms? 

Literature provides IS models which explain the 

acceptance (Davis, 1989; Fishbein & Ajzen, 2009), the 

use (DeLone & McLean, 2003) and the adoption 

(Tornatzky & Fleischer, 1990) of technologies. 

Researchers adjusted these models for the field of KM 

(Jennex, 2017; Kulkarni et al., 2007). We apply 

Jennex’s (2017) KM success model, as we intend to 

identify cultural, technological, and external KM 

success factors. This model best incorporates these 

different factors, whereas Kulkarni et al.’s (2007) KM 

success model mainly focuses on the KM system and 

processes. Jennex’s (2017) KM success model also 

includes these processes and contains the most 

important aspects of Table 1. Thus, we think Jennex’s 

(2017) KM success model, shown in Figure 1, 

provides a holistic picture. 

 
Figure 1. Jennex’s (2017) KM success model. 

Figure 1 depicts the separation of KM success 

factors into system quality, knowledge quality and 

service quality (Jennex, 2017). System quality 

describes the available technological resources (type 

of hardware, network, databases), the KM form 

(digitalization level of KM processes), and the 

affected KM level (KM functions such as search and 

retrieval) (Jennex, 2017). Knowledge quality consists 

of knowledge content process (organizational 

processes available to search, use and share 

knowledge), the richness (accuracy and timeliness of 

knowledge), and the linkages (listing of available 

expertise) (Jennex, 2017). The remaining factor, 

service quality, defines the management or leadership 

support, the KM strategy, and the KM governance 

(Jennex, 2017). The intent to use, and user satisfaction 

depend on how system, knowledge and service quality 

are fulfilled and incorporated in the specific KM 

model (Jennex, 2017). 

Whereas some researchers regard intent to use 

strictly as intent, others also evaluate usage and do not 

strictly separate these two terms (DeLone & McLean, 

2003; Liu et al., 2005; Petter et al., 2008). We conceive 

intent to use as a term including both use and intent to 

use (Petter et al., 2008). In case users are satisfied and 

intend to use a KM system, they receive net benefits 

(Jennex, 2017). These net benefits, furthermore, affect 

the knowledge and service quality (Jennex, 2017). In 

the following, we apply this KM success model to a 

virtual hospital and ask whether further connections 

and factors are required in healthcare. 
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3. Methodology 

3.1. Research subject 

To answer the research question, we conduct a 

single case study on a European virtual hospital. The 

observed virtual hospital offers teleconsultations 

between ICU physicians of teaching and community 

hospitals. In the first months of the Covid-19 

pandemic, community hospital physicians had little 

experience of Covid-19, as teaching hospitals admitted 

most patients. Due to the increase in patient numbers, 

community hospital physicians also had to treat 

Covid-19 patients. If they required advice from the 

more experienced teaching hospital physicians, they 

requested a teleconsultation via the virtual hospital. 

Within the teleconsultation, the community hospital 

physician stated the patients’ vital signs verbally or via 

camera first. Then, the teaching hospital physician 

asked further questions for clarification. The two ICU 

physicians shared their thoughts and treatment ideas. 

The teleconsultation ended with a proposal regarding 

the patient’s further treatment path (Marx et al., 2022). 

In the long term, the virtual hospital’s goal is to 

establish a knowledge sharing network via the use of 

telemedicine and teleconsultations (Marx et al., 2022). 

3.2. Data collection 

We conducted a qualitative interview study with 

22 participants of the virtual hospital. 

Table 2. Details on the interviewed sample. 

Role Gender Career level Interview ID 

Consul-

tant 

11 

females,  

6 males 

11*level 1,  

5*level 2, 

1 pharmacist  

1, 2, 3, 4, 6, 7, 

8, 13, 14, 15, 

16, 17, 18, 19, 

20, 21, 22 

En-

quirer 

1 female,  

4 males 

2*level 2,  

3*level 3 

5, 9, 10, 11, 12 

Legend: Career level: level 1 = fellow, level 2 = head 

physician of department, level 3 = attending physician 

Table 2 contains information about 22 

interviewees, of whom 12 are female and ten are male. 

Twenty of the participating physicians have an 

additional qualification in anesthesiology, one is a 

pharmacist and another one is an infectiologist. The 

majority of the interviewees (17) participated as 

teleconsultants, and the remaining five interviewees as 

enquirers. According to their hierarchical level, eleven 

of the consultants are fellows, one is a pharmacist and 

five are head physicians of department, whereas three 

of the enquirers are attending physicians and two are 

head physicians of department. We interviewed more 

consultants, as they partially participated in previous 

telemedicine projects. They also conducted many 

teleconsultations within the virtual hospital and, thus, 

can assess technological settings and usage patterns. 

To identify KM success factors, we asked the 

consultants and enquirers eleven equivalent questions. 

These questions covered the different factors in 

Jennex’s (2017) KM success model, for example the 

KM process (e.g., How did you store the knowledge 

gained?, Did you forward the knowledge gained?), the 

technological resources (Was the technological 

infrastructure working well?), the user satisfaction 

(Has the transferred knowledge been helpful to you?), 

and the benefits (Have you changed your daily 

routines according to the proposal?). 

We conducted all interviews with an average 

length of 25 minutes between October ‘21 and 

January ‘22. The participation rate among the 

teleconsultants is 42.5% (17 of 40 teleconsultants 

within two teaching hospitals), whereas the rate 

among the enquirers is significantly lower at 4.3% (4 

out of 93 enquiring hospitals). This low participation 

rate from the enquirers is linked to the higher number 

of Covid-19 patients in the participating enquirers’ 

hospitals within the interview execution timeline. We 

chose this timeline because of the approval of the two 

teaching hospitals’ ethics committees in October ‘21. 

3.3. Data analysis 

To evaluate the participants’ answers, we 

recorded all interviews and transcribed them. We then 

built a coding scheme containing 12 categories, based 

on the factors of Jennex’s (2017) KM success model, 

for example know_richness, know_linkages, and 

know_content representing knowledge quality. We 

then identified a total of 86 codes by summarizing 

similar statements as shown in Table 3. 

Table 3. Examples of the coding scheme. 

Category Code Explanation Statement 

Know_ 

richness 

 

Focus Users liked the 

teleconsultant’s 

focus (e.g., no 

other, parallel 

tasks) 

“You (…) get 

someone who 

(…) has a 

very calm 

view. (ID21)” 

We used Atlas.ti to code all statements. Two 

independent researchers executed the coding. The 

intercoder reliability is 0.751, which shows a high 

consensus between the two researchers. Afterward, we 

summarized similar codes by applying Mayring’s 

(2014) concept of qualitative content analysis. 
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4. Results 

The results are split into the factors of Jennex’s 

(2017) KM success model to identify healthcare 

peculiarities within the KM system ‘virtual hospital’. 

4.1. System quality 

System quality, the first factor of Jennex’s (2017) 

KM success model, shows a broad range of applied 

technological resources. The enquirers and consultants 

used a homepage to align appointments, a 

videoconferencing tool to meet, and a digital patient 

file to document the proposal (ID2, ID3). The 

enquirers sometimes preferred to use a phone due to 

firewall restrictions in the community hospitals 

(ID22). One enquirer selects the phone for general 

questions and the videoconferencing tool for specific 

cases (ID11). 

A consultant expressed the change of her behavior 

towards an increased usage of videoconferencing tools 

(ID21). She suspects a lower technological expertise 

among the enquirers as they typically choose the 

phone (ID21). Some enquirers, however, consulted via 

visiting carts containing a laptop and a camera to take 

the consultant to the patient’s bed and show the patient 

(ID9). Others also shared patient data with the 

consultant via a patient data management system 

(ID10, ID11). Consequently, the bandwidth within the 

used technological resources shows broad differences 

among the participants. The enquirers partially 

explained the use of the phone because of regionally 

lacking technological infrastructure and low 

transmission rates. These aspects present a barrier to 

the intent to use the virtual hospital (e.g., ID9, ID12). 

KM form is another factor within system quality. 

The consultants outlined their participation in jour-

fixe meetings in which they shared and received the 

latest literature findings and clinical expertise: 

“To ensure treatment quality (…), we had a 

meeting (…) every Tuesday, in which we shared the 

experience of the teleconsultations and received the 

impressions of the colleagues on the wards (ID13).” 

Other KM forms are the use and update of patient 

data management systems, in which physicians 

regularly document relevant patient events (ID9, 

ID20). Furthermore, ICU physicians and specialized 

ones, for example internists, attend daily rounds: 

“We do the round every morning with multiple 

physicians (…) and communicate procedures (ID10).” 

The interviewees presented further ways to 

transfer knowledge, for example by chatting with a 

coworker (ID8). These chats helped quickly sharing 

the latest experiential knowledge (ID8). Besides these 

widely known KM forms within hospitals, the 

teleconsultations answer specific, single cases: 

“This have been specific questions, for example 

the patient is respirated with these parameters- What 

can we do here? (ID22)” 

Other hospitals used the teleconsultations to 

exchange ideas with the teaching hospital on a regular 

basis (ID8). These presented KM forms affect the 

available KM levels, such as search and find patient 

information in the digital patient file or look for latest 

treatment guidelines in the literature (ID6, ID22). 

Moreover, consultants created and offered learning 

videos for standard treatments, such as bringing a 

patient into abdominal positioning (ID15). 

4.2. Knowledge quality 

Besides these aspects affecting the system quality, 

the knowledge quality is influenced by another three 

factors: knowledge content processes, linkages, and 

richness. The physicians named different knowledge 

content processes, such as the creation of experiential 

knowledge of the Covid-19 treatment (ID1, ID16), the 

creation of knowledge by reading literature (ID1, 

ID20), the knowledge transfer by sharing 

recommendations, and the provision of patient-

specific knowledge by giving an estimation (ID11, 

ID22). As the teaching hospitals’ consultants treated 

Covid-19 patients first, they created experiential 

knowledge: 

“Heinsberg was the first hotspot within the first 

wave (…). We treated and respirated many patients 

(…). By this, we have been able to acquire knowledge 

(…) and transferred it into guidelines (ID16).” 

To be prepared for the teleconsultations, the 

consultants did not only rely on their own knowledge, 

but enriched it with further literature: 

“There have been a lot of publications which 

influence the clinical routine (ID18).” 

The consultants accessed the latest literature to 

avoid recommending outdated knowledge (ID22). 

This example implies the timeliness of the shared 

knowledge. The enquirers furthermore especially 

valued the consultants’ practical recommendations on 

a specific patient (ID5, ID10, ID11). They not only 

highlighted the fast set-up of the virtual hospital, but 

also the quick support in case they required help (ID5). 

No matter the time, the enquirers could quickly request 

a teleconsultation: 

“You can choose, if it is very urgent and should 

happen within 30 minutes or if it got some time and 

should happened within the next 4 hours (ID20).” 

Furthermore, the richness of the transferred 

knowledge is emphasized. The consultants did not 
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have any emergency case in the background and fully 

focused on the external patient (ID21): 

“I can include somebody who is external and has 

a calm view, who has no time pressure (ID21).” 

The enquirers asked the consultants very specific 

questions and valued their diligence treating these 

requests (ID3). In complicated cases, the consultants 

collected extended information within their hospitals: 

“In general, this are comorbidities or secondary 

diseases, for which (…) questions arise (ID10).” 

The enquirers improved their therapy by getting 

responses to these complicated requests (ID9). 

4.3. Service quality 

The service quality, consisting of the factors 

leadership and management support, KM strategy and 

governance, is another criteria leading to KM success 

(Jennex, 2017). The teaching hospitals assigned 

physicians to the virtual hospital, which shows 

management support (ID20). In parallel, the enquirers 

often lacked time to use the teleconsultations: 

“I think we still underutilized the 

teleconsultations because in some situations 

colleagues just didn't have the time (ID11).” 

The consultants also outlined the physicians’ time 

scarcity even before the Covid-19 outbreak (ID1). 

Another barrier to the use of the transferred knowledge 

is the hierarchical model within hospitals because 

local higher-level physicians can revise the proposal 

made during the teleconsultations (ID18). 

Another factor is the KM strategy. The virtual 

hospital’s goal is to provide expert knowledge without 

any restrictions of time or place (ID1, ID4). To fulfil 

this goal and use the virtual hospital’s platform, 

enquirers should perceive incentives, such as learning 

a procedure, the correct drug dosage, or having 

experts, for example infectiologists, who do not work 

in the local hospital, easily available (ID9, ID12). 

The KM governance also contributes to the 

service quality. The interviewees mentioned data 

security for videoconferencing software and the digital 

patient file (ID14). Both technological resources were 

created for each meeting and only accessible by the 

participating physicians (ID14). This leads to 

knowledge silos. Nevertheless, this strategy also 

ensures data security (ID14). 

4.4. Intent to use, user satisfaction, and net 

benefits 

System quality, knowledge quality and service 

quality further lead to user satisfaction and intent to 

use. The enquirers requested a teleconsultation in case 

their institution did not employ a specialized 

physician (ID1). Getting such an expert opinion can 

help community hospital physicians learning the 

treatment procedures for a critically ill patient (ID1, 

ID10, ID12) or doublechecking their opinion: 

“I would request it (…) whenever (…) I am not 

sure or want a second opinion that this patient could 

possibly benefit from a technical procedure that only 

the teaching hospital knows (ID11).” 

This statement shows the physicians’ desire to 

evaluate whether the consultants propose any further 

treatment idea for a specific patient (ID11, ID12). 

Moreover, the enquirers used teleconsultations to 

provide their fellows with insights into disciplines, 

which are handled in a more specialized way within 

the teaching hospital (ID11). Additionally, enquirers 

requested teleconsultations to help their fellows 

learning to present patients (ID9) or when they wished 

a regular patient checkup (ID12). 

Another relevant factor influencing KM success 

is the user satisfaction within the virtual hospital. The 

interviewees emphasized the cooperation at eye level 

(ID17). The knowledge shared in the teleconsultation 

was clear, effective, and understandable (ID12). This 

implies the physicians’ competence, as the participants 

knew the technical terms and did not experience any 

terminology barriers (ID17). By perceiving such 

competent support, users explained their trust in 

physicians in the virtual hospital (ID11, ID15). The 

users liked the KM system and expressed the 

importance of knowledge sharing (ID5). Another 

aspect affecting user satisfaction is the infrastructure 

used for the teleconsultations. The teleconsultations 

had low technological requirements and most 

physicians had no issues using the teleconsultations, 

which worked well, despite their outdated IT 

infrastructure (ID2, ID9, ID12, ID13, ID22). In 

exceptional cases, physicians aligned with their IT 

departments to make minor IT configurations (ID22). 

These aspects, namely the intent to use and the 

user satisfaction, are fundamental to the net benefits, 

such as process adjustments, enhanced treatment 

quality, reduced number of patients in the teaching 

hospitals, and improved personal patient handling 

(ID8, ID22). The consultants observed an emerged 

adherence of the Covid-19 guideline among the 

enquirers (ID8). The knowledge base in the 

community hospitals increased substantially and the 

physicians recorded their own experiences (ID22). 

Their decision-making process accelerated by 

receiving a second opinion via teleconsultations, 

which positively affected the treatment quality (ID14). 

Furthermore, the virtual hospital’s performance can be 

measured by a reduced number of patient transfer 

requests. This was confirmed by multiple physicians 
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and supports patient’s affiliates (ID3, ID12). The main 

benefit is the improved survival rate (ID11): 

“The consultations were always used to answer 

the question, do we continue to treat the patient at our 

hospital, or do we hand him over to the teaching 

hospital? (…) Twice a patient was transferred to the 

teaching hospital. Once a patient was even picked up 

from our hospital, put on ECMO and then transported 

(…), and all (…) these patients survived (ID11).” 

This statement shows that knowledge sharing and 

use within the virtual hospital can be lifesaving to the 

discussed patients. These facts and benefits are 

outlined in medical publications, which observed the 

reduced mortality rate and length of stay of virtual 

hospital patients (Marx et al., 2022; Peine et al., 2020). 

5. Discussion 

The results lead to four findings which are specific to 

healthcare and require adjustment to Jennex’s (2017) 

KM success model, shown in Figure 2. 

 

Figure 2. Health KM success model. 

5.1. Finding 1: technological resources enrich 

knowledge quality 

The participants outlined the willingness to share 

more knowledge or share knowledge differently if 

they had other technological resources (ID18, ID21). 

The wider introduction of visiting carts or cameras 

would help them to see the patient better (ID7, ID18, 

ID21). Moreover, the use of a patient data 

management system and the resulting easier ways to 

share patient data helps developing more precise 

thoughts on the patient’s situation (ID4, ID20). This 

would lead to more intense discussions and accelerate 

knowledge transfer (ID4). Consequently, the 

consultants can prevent fixation errors or provide a 

more valid proposal (ID4, ID13). This effect is equally 

discussed in telemedicine literature (Guinemer et al., 

2020; Lupton & Maslen, 2017). Lupton and Maslen 

(2017) emphasize the introduction of sensors for 

patient telemonitoring, whereas Guinemer et al. 

(2020) describe the efficiency of a telemonitoring 

dashboard. On a more general level, Strong et al. 

(2014) outline the positive effect of IT artifacts on 

physicians’ behavior and actions, such as knowledge 

sharing. This positive impact of technological 

resources on the knowledge content processes requires 

a connection of these two aspects and, thus, a change 

to Jennex’s (2017) KM success model. We, therefore, 

derive the following proposition (P): 

P: Technological resources affect knowledge 

content processes. 

5.2. Finding 2: perceived handicaps lead to 

the desire for more technological resources 

Finding 1 partially explains the relation between 

the used technological resources and the net benefits, 

by describing that the net benefits, such as treatment 

quality, are higher, when mobile and interoperable 

technological resources are used (ID22). Before the 

start of the virtual hospital, some physicians already 

worked in another telemedical setting to treat 

infectious diseases (ID2, ID22). Within that system the 

exchange of patient data was more efficient, and 

consultants could control the camera in the local 

hospital: 

“You could look at the patient yourself, zoom in 

on the monitor, zoom in on the ventilation parameters, 

look at them and then also develop a clinical view for 

the patients via this teleconsultation (ID22).” 

This physician desired the adoption of these 

functionalities in the virtual hospital as he typically 

used half of the meeting time to exchange patient data 

(ID22). This would save time to focus on the patients 

and share more knowledge about them (ID2, ID22). 

Enquirers also recognized this advantage and are about 

to acquire patient data management system to speed up 

the process of patient data exchange (ID11). This 

reverse connection between net benefits or perceived 

handicap and technological resources is supported by 

literature. Lapointe and Rivard (2005) state the refusal 

of health IS use when additional tasks are added in the 

virtual environment. In case such tasks are done by 

technology itself, for example by transmitting data 

automatically or recognizing diseases via AI, 

telemedicine can expand, leading to benefits like 

improved patient satisfaction, safety, and streamlined 

processes (Ahmadi et al., 2017; Marx et al., 2022). 

Such a dependence further requires adjusting the KM 

success model by a reverse connection between net 

benefits and technological resources. 

P: Net benefits and the perceived benefits affect 

the technological resources. 
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5.3. Finding 3: strategy and patient’s 

singularity affect intent to use 

The virtual hospital’s strategy is to enable 

teleconsultations for single Covid-19 requests (ID2, 

ID3). Thus, the interviewees used the teleconsultations 

for Covid-19 specific, complicated questions on a 

singular patient (ID8, ID22). Some consultants 

regarded this strategy as contradictory to a KM system 

because it hinders a frequent knowledge sharing 

approach (ID8, ID18). The focus on single cases raises 

the question of changing the KM strategy and 

extending teleconsultation to other KM forms, which 

are frequently executed in hospitals in person, such as 

daily rounds (ID18). The introduction of virtual daily 

rounds would shift the intent to use towards a regular 

control measure, doublechecking the treatment 

approach. This would lead to further net benefits, such 

as the standardization of the treatment quality within 

the virtual hospital’s platform (ID18). 

Nevertheless, the current strategy of the virtual 

hospital also shows potential as consultants described 

multiple teleconsultations with the same enquirer 

because of the singularity of each patient (ID13, 

ID19). Depending on the patient’s history, physicians 

can select different treatment options: 

“Every patient is unique. There can be questions 

upcoming, which are different for that patient than for 

others (ID13).” 

Medicine differs from science, as it is not exactly 

predictable: 

“Medicine is not an exact natural science, where 

you can say that you will die in three days. (…) it's 

always a case-by-case decision, and there are also 

many things that go into these decisions (ID22).” 

This statement shows both a barrier to and an 

incubator for KM in healthcare. On the one hand, 

decisions regarding one patient cannot be equally 

transferred to another one. On the other hand, 

physicians will more frequently collaborate on and 

exchange information about a patient and, thus, use 

teleconsultations. Zanaboni and Wootton (2012) even 

stress this assumption by claiming that physicians 

have to perceive a solution for their medical issue to 

adopt a technology. Greenhalgh et al. (2014) also 

identify the need to implement individualized patient 

care and clinical judgements into IS, developing 

evidence-based medicine IS. 

Consequently, both the KM strategy and the 

patient’s singularity affect the intent to use a 

teleconsultation and propose a change to Jennex’s 

(2017) KM success model. 

P: The patient’s singularity affects intent to use. 

5.4. Finding 4: physicians’ autonomy and 

hospital culture affect perceived benefits 

The observed virtual hospital is based in a 

European state in which the treating physician is fully 

autonomous in care of the patient (ID18). This can be 

beneficial, as the local physician knows the patient’s 

history better than the consultant, who only gained a 

single snapshot of the patient’s current condition, but 

also marks an issue for the KM success of the virtual 

hospital (ID17, ID18, ID21). In case the enquirer 

ignores the consultant’s decision, this leads to a lower 

level of standardization and a non-use of high-level 

expertise knowledge (ID18). The local hospitals’ 

hierarchical structure also affects the use or non-use of 

the proposal (ID18). In case a higher-level physician 

contradicts the proposal, it will not be applied (ID18). 

This example shows the persuasion required of every 

physician included in the patient’s treatment. Whereas 

in other fields management can convince employees to 

use a KM system (Usoro & Abiagam, 2018), 

physicians have to be self-convinced and, accordingly, 

decide whether the specific KM system would help 

them treating patients better. Hence, the sustainable 

use of teleconsultations depends in part on the specific 

medical and clinical culture. Confirming this finding, 

Rodziewicz et al. (2022) outline the required change 

of the hospital culture from a culture of justification to 

a culture which focuses on system improvement and 

the identification of medical errors. Moreover, on a 

legal basis, several studies question how the 

physicians’ accountability within teleconsultations is 

handled in future (e.g., Bragin & Cohen, 2021). These 

examples show specific regulations, individual 

hierarchical structures, and culture in hospitals 

influencing KM success. 

P: Regulations, hierarchical structure, and 

culture in hospitals affect the perceived benefits, user 

satisfaction and net benefits. 

6. Limitation and future research 

In this study, we asked consultants and enquirers 

to participate voluntarily. In total, we conducted more 

interviews with consultants. Furthermore, the 

participating enquirers seem to present an affirmative 

selection regarding our research goal. Some of these 

community hospitals are affiliated to one of the 

teaching hospitals or participated in previous 

teleconsultation projects. To identify why physicians 

did not use the KM system virtual hospital, it is equally 

important to include physicians who did not 

participate. A future study should include more 

enquirers and their thoughts on the virtual hospital’s 
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platform to further identify factors leading to the 

ignorance of these services. 

The virtual hospital that we studied offered 

Covid-19 teleconsultations in its beginning phase and 

plans to include more indications in its portfolio. The 

same setting can be used for other communicable 

diseases, such as monkeypox. Further indications, 

such as rare diseases, require the incorporation of the 

patient and other physicians’ competencies. Future 

research should prove if the findings within this use-

case are universally valid for a health KM system. 

Moreover, the participants regarded further areas 

of medicine, such as neurology, as suitable for 

teleconsultations (ID11). This example outlines the 

need to identify other beneficial fields of virtual 

hospitals. 

7. Conclusion and contribution 

Both the enquirers and the consultants personally 

shared knowledge via teleconsultations. By applying 

the factors of Table 1 and Jennex’s (2017) KM success 

model, we identified factors which explain the use of 

the virtual hospital and reduce the uncertainty of KM 

success in healthcare initiatives. We recognized 

healthcare peculiarities, for example the patient’s 

singularity, the physician’s autonomy, and the hospital 

culture affecting KM success. The knowledge sharing 

optimized patient transfers and reduced the patients’ 

mortality rate. Despite these healthcare-specific 

findings, general KM propositions, such as the 

supposed connection between technological resources 

and knowledge content processes, also arises. When 

consultants receive a more holistic picture of the 

patient, the richness of the shared knowledge 

increases. This leads to a more valid, sometimes 

lifesaving proposal. 

This research contributes to KM research in 

healthcare by providing peculiarities which are 

essential for the use of health KM systems. Our 

research proposes the development of a health KM 

success model and, thus, enriches the research stream 

of information and communication technologies 

implications for service sector organizations (Barrett 

et al., 2015). The findings of this study are beneficial 

for the implementation of other interorganizational 

service delivery systems in general, and telemedicine 

in specific, in leading to wider acceptance, use and 

increased knowledge sharing (Barrett et al., 2015). 
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