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This study explores the relationship between digital leadership (DLR), visionary leadership (VSL), 
and knowledge sharing (KNS) among healthcare professionals in Pakistan, focusing on the mediating 
role of digital citizenship behavior (DCZ). As leadership becomes increasingly crucial for promoting 
knowledge sharing in healthcare, understanding how DLR and VSL facilitate this behavior particularly 
through digital citizenship is essential. A quantitative approach was employed, gathering data from 
202 healthcare professionals via a structured questionnaire assessing DLR, VSL, DCZ, and KNS. 
Structural equation modeling (SEM) was used to analyze the relationships and test the mediating 
effect of DCZ. Findings reveal significant positive relationships between both DLR and VSL with KNS. 
Notably, DCZ partially mediates the relationship between DLR and KNS, with a stronger mediation 
effect observed in this context. In the VSL-KNS relationship, DCZ’s mediation was confirmed and 
indicating partial mediation. These results underscore the importance of fostering digital citizenship 
behaviors to enhance knowledge sharing, providing valuable insights for leadership development 
programs aimed at improving organizational performance in healthcare settings.
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The role of technology cannot be overemphasized as it helps facilitate knowledge management in organizations1 
especially with the factor being supported by strong visionary leadership that encourages technology adoption2. In 
today’s competitive environment, communication and information technology help people to share information 
with one another and geographical barriers are no longer an issue1. Applications like cloud technologies, employee 
social networks, and collaborative software and tools, help the employees of different organizations, departments 
and geographical locations to participate and share their knowledge3 and ideas with all the others instantly, thus 
helping in fostering transparency and inclusiveness. Hence, there is the need for adopting digital leadership4 
that enables one to use these technologies appropriately in order to foster this knowledge-sharing ecosystem5. 
Successful leaders who understand the culture of digital era design organizations in which technology is not an 
instrument but the key means to facilitate learning and discovery. Digital leadership in healthcare can be express 
as “Digital leadership in healthcare refers to the strategic use of digital technologies and data-driven innovations by 
leaders to enhance patient care, streamline operations, and drive organizational transformation.”

In addition, visionary leadership also facilitates the implementation of knowledge management systems that 
creates ways of acquiring, organizing, and disseminating organizational knowledge6. Managers with a digital 
mindset know that knowledge sharing is implemented based on corporate values and practices leading to 
supporting the organization goal7. In this regard, there is encouragement of free flow of ideas where employees 
can contribute to what is going on, with the expectations being made clear that their inputs will be welcomed 
and taken into consideration8. Visionary leadership can be expressed as “Visionary leadership in healthcare 
involves inspiring and guiding teams toward a shared, future-focused goal of improving patient outcomes, fostering 
innovation, and driving systemic change while adapting to emerging challenges and opportunities in the healthcare 
landscape.”

Furthermore, the technology based leadership styles call for the provision of feedback in real time so that the 
leaders are able to recognize any voids that may be ailing the sharing of knowledge5,4. Through social media, face-
to-face meeting apps, and other communication tools, it is also possible to create more involved and connected 

1Institute of Management Science, University of Science and Technology Bannu, Bannu, Pakistan. 2National 
University of Modern Languages, Rawalpindi, Pakistan. 3University of Kotli, Azad Jammu and Kashmir, Kotli, 
Pakistan. 4Faculty of Business, Multimedia University, Melaka, Malaysia. 5Information Systems Department, 
College of Computer Engineering and Sciences, Prince Sattam bin Abdulaziz University, Alkharj, Saudi Arabia. 
email: gggoh@mmu.edu.my

OPEN

Scientific Reports |         (2025) 15:8970 1| https://doi.org/10.1038/s41598-025-93117-y

www.nature.com/scientificreports

http://www.nature.com/scientificreports
http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-025-93117-y&domain=pdf&date_stamp=2025-3-15


employees9. When these tools are used, executives endeavor to promote flexibility, sharing of ideas, knowledge, 
and enterprise resources through technological interventions resulting from typical visions for competitiveness 
and better outcomes10. Similarly, digital leadership promote the application of new technologies i.e. meta 
verse11, big data, machine learning12 and algorithmic approach to enhance employees learning and promote the 
culture of knowledge sharing13. Hence, it is critical to examine that how the interaction between technology and 
visionary leadership6 in an organization can be key contributor for the optimization of knowledge sharing in a 
knowledge-intensive context of the contemporary world to promote the concept of Digital Citizenship14.

Digital Citizenship (DC) covers behaviors and attributes, which are aimed at creating and promoting 
appropriate technology settings and connections15. It relates to peoples’ interactions with technologies in 
manners that stimulate new forms and processes that enhance innovation within the standards of ethics, laws 
and societal norms. In the context of educational institutions, leaders have a central role to play in defining and 
sustaining this kind of digital culture16. They are also engaged in the process of teaching learners and the staff 
how to use technologies safely and appropriately, and what users’ rights and responsibilities are when interacting 
with technologies.

The institutional leaders are required to promote the consciousness of ethical issues in the cyberspace 
including privacy, data security, and cyber threats. They also need to promote adherence to legal standards that 
regulate social use and interaction in the cyberspace and make users understand legal consequences of their 
conducts in the cyberspace17. In addition, the leaders are required to foster the development of appreciation of 
the societal obligations inherent in the cyber community. This entails practicing & encouraging civil, diversity 
healthy referring, manners, & equity in the realm of social media, thus creating harmony for every individual in 
the online society18.

Furthermore, there are other major ethical and social responsibilities of leaders to ensure that learners and 
staff are equipped adequately for the modern digital-world from a technological perspective17,19. This entails 
ensuring that there is adequate facilities that supports it especially in the area of infrastructure for the needed 
tools like internet, gadgets and user-friendly systems, AR/VR20facilities for learning and sharing information. 
Leaders must also ensure they invest into advance training to enhance their HR capabilities through application 
of modern technologies.

Ultimately, leadership plays a pivotal role in cultivating a responsible digital culture, where technology is 
leveraged for growth and learning while ensuring ethical, legal, and social obligations are met4,5,14.

Digital and visionary leadership play crucial roles in facilitating knowledge sharing and digital transformation 
in healthcare. Leaders need to develop new skills and attributes to effectively navigate the digital landscape, 
including adaptability, innovation, and a forward-looking perspective4–6,14.

In an increasingly digitized healthcare landscape, leaders who can foresee the transformative potential 
of technology and implement it effectively are essential for improving both patient care and organizational 
efficiency. Visionary leaders, with their forward-thinking mindset, foster an environment where innovation and 
technology integration are not only encouraged but also strategically aligned with the long-term goals of the 
healthcare organization8,21.

The digital transformation of healthcare encompasses various technologies, such as e-Health, m-Health, and 
telemedicine, which require leaders to employ strategies like systems thinking and contextual intelligence22. 
Leadership styles significantly impact knowledge-sharing behavior among followers, with different styles 
affecting individual and team-level outcomes1,5,23,24. The COVID-19 pandemic has accelerated the adoption of 
digital technologies in healthcare, leading to changes in management and business practices20.

Visionary leadership plays a crucial role in shaping the digital culture by emphasizing the importance of 
knowledge sharing2. These leaders understand that by breaking down silos and encouraging open communication 
across departments, healthcare organizations can improve patient outcomes and reduce inefficiencies. On the 
other side Digital leaders4,5,14 also make sure that the requite technologies such as communication technologies, 
cloud technologies, social media, collaboration tools and others are provided to support the flow of knowledge. 
Digital leadership promotes the concept of digital citizenship in that apart from having skills and knowledge on 
use of technological tools in their area of practice14, they also understand and appreciate the ethical concerns in 
the use of technology for instance in sharing patient information.

When visionary and digital leadership practices are implemented jointly, there will be improvement of learning 
climate and collaboration within healthcare organizations to allow for the production of better patient outcomes 
and overall organizational performance. It is hereby evident that visionary6,8,21 and digital leadership4,5,14 is 
instrumental in the sharing of knowledge14 in health care through developing of digital citizenship16. Visionary 
leaders are the key who introduce forward-thinking ways how to leverage digital assets to increase patients’ 
benefits and make processes more effective and optimized. For instance the study of25 proposed novel approach 
of CardioGaurd that offers superior performance in both security and patient record. By adopting technologies 
such as AI, telemedicine, and VR/XR/AR20, they remove the barriers in knowledge sharing thereby facilitating 
real-time exchange of data and information across the healthcare departments7. This is something for which 
digital leaders can support by guaranteeing the structures as well as the understanding required for efficient use 
of these tools. Combined, they promote digital citizenship14 where healthcare professionals are equipped with 
best practices on sharing of knowledge to improve on patients’ outcome as well as the overall organizational 
performance. The results from the study of indicate that visionary8 and digital leadership26 enhance employees 
performance in and also promote the culture of knowledge sharing5. Such an environment foster the feeling 
of digital citizenship behavior15 among workers, that nature the seeds for organizational overall effectiveness 
through innovation, credibility and improved performance as well as organizational goodwill.

From a theoretical prospective, digital leadership refers to innovative use of technology, enables employees 
to be empowered through technology to embrace transparent communication and collaboration in order to 
enhance knowledge sharing27. Visionary leadership that effectively provides employees with inspiring vision and 
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future direction that helps to link their personal interests with organizational goals in order to increase intrinsic 
motivation for proactive knowledge sharing28,29support it. Organizations employee’s citizenship behavior, which 
refers to behaviors performed by employees in addition to their formal roles, appears where leadership fosters 
trust and delegation. This behavior is even more profound when the employees understand that they are part of 
a team with a common vision like the one provided by visionary leaders, and quality digital support from leaders 
through digitization. Both together maintain the organizational culture in which people appreciate, and use 
knowledge proactively to share it without pressures, and at the same time improve the innovation and learning 
processes resulting from successful cooperation30.

Previous research has extensively explored how digital and visionary leadership individually contribute to 
knowledge sharing (KNS). Digital leadership focuses on the practical aspects of technology and its implementation, 
while visionary leadership emphasizes long-term goals and innovation. Additionally, the literature has examined 
how digital citizenship responsible and ethical use of digital tools affects knowledge sharing. However, there is a 
noticeable gap in the literature regarding the application of these concepts specifically within the healthcare sector. 
In the context of Pakistan’s health care system, it is now even more important for digital and visionary leadership 
development to address difficulties like the lack of resources, unproductiveness, and population needs for proper 
treatment. Digital leadership helps in managing change by embracing technology, while visionary leadership 
transforms employees by sharing a destiny. Combined, these leadership styles may effectively encourage the 
knowledge-sharing behaviors of employees, which are crucial for organization learning and enhanced health 
care. Nevertheless, researchers still pay insufficient attention to the processes underlying digital and visionary 
leadership on knowledge-sharing behavior, especially, operating through the lens of digital citizenship behavior. 
Digital citizenship behavior, which is the proper and constructive interaction with different tools and platforms, 
is essential for efficient knowledge sharing in the healthcare setting. However, the findings reveal a scarcity of 
research on how these leadership styles work collectively to foster such behaviors, particularly in a country 
developing like Pakistan. This gap prevents healthcare organizations from being able to develop drives and 
plans that can utilize leadership in promoting the sharing of knowledge. Thus, this research intends to explore 
the influence of digital and visionary leadership on digital citizenship behavior, knowledge sharing behavior 
among the employees of selected healthcare organizations in Pakistan to offer operational recommendations for 
improving the service delivery and organizational effectiveness of the sector.

The current study addresses this gap by proposing a novel framework that integrates both digital and visionary 
leadership to enhance knowledge sharing through the promotion of digital citizenship (see Fig. 1).This approach 
is innovative because it combines two critical leadership styles in a way that has not been previously explored in 
the context of healthcare. By aligning these leadership attributes, the study provides a new perspective on how 
healthcare leaders can foster a culture of digitalization and knowledge sharing.

This research offers valuable insights into how healthcare organizations can effectively use both digital 
and visionary leadership to improve their knowledge sharing practices. In the era of the Fourth Industrial 
Revolution, where digital transformation is accelerating, this combination of leadership styles can help healthcare 
institutions adapt and thrive. By promoting responsible digital practices and creating a vision for technological 
advancement, healthcare leaders can better support their teams and enhance organizational performance. This 
study highlights the importance of integrating these leadership approaches to prepare healthcare institutions for 
future challenges and ensure they remain competitive in a rapidly evolving industry.

Based on the above discussion below mentioned are the research hypothesis to be investigated in the current 
study;

•	 H1; Digital citizenship promote knowledge sharing among health workers in Pakistani healthcare workers’ 
context.

•	 H2; Digital leadership in health sector has significant relationship with promoting digital citizenship among 
workers in Pakistani healthcare workers’ context.

Fig. 1.  Conceptual Framework. Conceptual Model.
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•	 H3; Digital leadership in health sector has significant relationship with promoting knowledge sharing among 
workers in Pakistani healthcare workers’ context.

•	 H4; Visionary leadership in health sector has significant relationship with promoting digital citizenship 
among workers in Pakistani healthcare workers’ context.

•	 H5; Visionary leadership in health sector has significant relationship with promoting knowledge sharing 
among workers in Pakistani healthcare workers’ context.

•	 H6; Digital leadership in health sector mediate the relationship between digital citizenship and knowledge 
sharing among workers in Pakistani healthcare workers’ context.

•	 H7; Visionary leadership in health sector mediate the relationship between digital citizenship and knowledge 
sharing among workers in Pakistani healthcare workers’ context.

Materials and methods
The population of this study consists of employees working in the healthcare sector. These individuals are expected 
to provide critical insights into the role of visionary and digital leadership in promoting knowledge sharing 
through digital citizenship within healthcare organizations. The sample size for this study was determined based 
on the guidelines provided by Hayes et al. (2023), which recommend obtaining 10 responses for each survey 
item. Given that the current study involves four variables with 18 items, the minimum required sample size for 
data analysis is 180 respondents (18 items * 10 response per item = 180 responses). This approach ensures that 
the sample size is adequate for conducting robust data analysis using Smart PLS (Partial Least Squares Structural 
Equation Modeling). Questionnaires were distributed among 350 respondents and after one month, the response 
rates indicate 220 valid construct with 18 responses with missing values and being incomplete. After removing 
the questionnaire that had missing values, a final response set of 202 were retained for further analysis. It is 
worth mentioning to resolve the issue of common method variance (CMV) data was collected in dyads. In 
this procedure employees rate about their leaders’ attributes related to digital and visionary capabilities while 
performing their job. On the other side after interval of 20 days’ relevant leaders responded about employee 
digital citizenship and their knowledge sharing attributes during performing their job.

The data for this study was collected using a structured questionnaire, comprising adapted constructs from 
established scales. The key variables under investigation are as follows:

Knowledge sharing (KNS): This variable was measured using the items adapted from the instrument 
developed by Donate and De Pablo31. This scale assesses how healthcare employees share and disseminate 
knowledge within their organizations.

Visionary leadership (VSL): The Principal Technology Leadership Assessment, developed by ISTE and 
adapted by Al Ajmi32 as well as recently validated in education set up33 and used by5 was used to measure digital 
leadership.

Digital citizenship (DCZ): DCZ was measured using four items adapted from Anwar and Saraih5. These 
items focus on how institutional heads promote access to appropriate digital tools and resources, as well as the 
ethical and responsible use of technology.

Digital leadership in healthcare (DLR): This variable was assessed using the scale developed by Claassen et 
al.34, which measures how digital leadership is operationalized within the healthcare sector. All responses were 
collected using a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree).

The collected data was analyzed using Structural Equation Modeling (SEM) through Smart PLS, which 
allows for the assessment of complex relationships between the variables35. SEM is particularly suitable for this 
study as it accommodates latent constructs, handling multiple interrelated dependencies, and provides robust 
path coefficient estimation. The path analysis will evaluate the relationships between visionary leadership, digital 
leadership, knowledge sharing, and digital citizenship in healthcare, ensuring that the model’s reliability and 
validity are thoroughly tested. This methodology ensures that the study captures the nuanced role of leadership 
in fostering a digital culture and promoting knowledge sharing in healthcare organizations.

The current study obtained approval from institutional research ethics committee via approval letter (Ref,;No; 
USTB/Ethics/220 dated 11-07-2024) from the University of Science and Technology Bannu Ethics Committee. 
As the participation was voluntarily, hence approved informed consent from all the participants were received 
prior to their participation in the survey.

Results
Demographic characteristics of respondents
The demographic profile of the 202 respondents participating in the study provides valuable insights into the 
workforce’s gender distribution, work experience, educational background, and technological proficiency within 
the healthcare sector.

Out of the total 202 respondents, 171 are male, which accounts for approximately 84.7% of the sample, 
while the remaining 31 are female (15.3%). This gender imbalance reflects a male-dominated workforce in the 
healthcare sector, which may be a factor in how leadership roles and responsibilities, particularly in digital and 
visionary leadership, are distributed.

In terms of professional experience, 102 respondents (50.5%) have more than 10 years of work experience, 
indicating a significant portion of seasoned professionals who likely possess in-depth knowledge and insights 
into leadership and healthcare operations. This is followed by 55 respondents (27.2%) who have between 5 and 10 
years of experience, representing mid-career professionals, while 48 respondents (22.3%) have less than 5 years 
of experience. This spread across different levels of experience is essential for understanding how experience 
impacts knowledge sharing, leadership adoption, and technological integration in healthcare.
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Regarding education, 160 respondents (79.2%) have completed more than 16 years of education, indicating a 
high level of academic qualifications, typical of healthcare professionals who have undergone advanced training. 
Additionally, 42 respondents (20.8%) possess higher qualifications, such as postgraduate degrees or professional 
certifications. This highly educated workforce is likely to be more receptive to advanced digital leadership 
concepts and technological innovations, which are critical in knowledge sharing and improving healthcare 
outcomes.

A significant majority of 185 respondents (91.6%) report having access to and expert knowledge of digital 
technologies, including emerging trends. This suggests that the majority of the workforce is technologically 
proficient, a crucial factor in the effective implementation of digital leadership and knowledge sharing. The 
remaining 17 respondents (8.4%) have moderate knowledge of digital technologies, which highlights the need for 
continuous digital literacy training to ensure full inclusion in the digital transformation of healthcare operations.

In light of the above findings, the majority of respondents have substantial professional experience, high 
educational qualifications, and strong technological knowledge. This positions them well to contribute to, 
and benefit from, initiatives aimed at enhancing knowledge sharing through digital and visionary leadership. 
However, the gender imbalance and the minority with moderate digital proficiency may require targeted 
interventions to ensure equal participation and opportunities for leadership roles in the healthcare sector.

The construct validity results presented in Table 1 provide insights into the reliability and validity of the 
variables measured in the study. These variables include Visionary Leadership, Digital Leadership, Digital 
Citizenship, and Knowledge Sharing. The results are evaluated based on item loadings, Cronbach’s alpha (CA), 
Composite Reliability (CR), and Average Variance Extracted (AVE), which indicate the consistency and validity 
of the constructs36.

The Visionary Leadership construct consists of three items, with item loadings ranging from 0.770 to 
0.874, indicating strong individual contributions to the construct. The Cronbach’s alpha (CA) of 0.703 suggests 
acceptable internal consistency, while the Composite Reliability (CR) is 0.820, demonstrating a high level of 
construct reliability. The AVE value of 0.604 exceeds the minimum threshold of 0.5, indicating good convergent 
validity37. This suggests that leaders in healthcare institutions effectively inspire a clear vision for using digital 
tools, communicate future visions, and facilitate innovation by adopting new technologies.

The Digital Leadership construct comprises six items, with item loadings ranging from 0.642 to 0.785. The 
Cronbach’s alpha of 0.830 indicates high internal consistency38, and the Composite Reliability (CR) of 0.876 
confirms strong reliability. The AVE of 0.541 is also above the acceptable threshold, confirming adequate 
convergent validity. These results reflect that healthcare leaders actively involve employees in decision-making 

Item 
Loading CA CR AVE

Visionary Leadership

 1 My institutional head inspires a clear vision for using digital tools to improve healthcare delivery and patient care outcomes. 0.770 0.703 0.820 0.604

 2 My institutional head drives innovation by facilitating the adoption of new digital technologies in healthcare settings. 0.787

 3 My institutional head actively communicates the future vision for technology-driven healthcare, motivating us to align with organizational 
goals. 0.874

Digital Leadership

 1 My leader involves me in decision-making processes regarding the use of digital tools and technology in my healthcare role. 0.781 0.830 0.876 0.541

 2 My leader encourages me to develop my digital skills, ensuring I stay updated on the latest technological advancements in healthcare. 0.785

 3 My leader provides support and guidance whenever I encounter challenges with digital healthcare systems or tools. 0.785

 4 My leader gives regular feedback on how effectively I am using digital technology in my healthcare role. 0.642

 5 My leader ensures I have access to the necessary digital tools and information to perform my work efficiently. 0.700

 6 My leader promotes the use of innovative digital methods within our department, helping to improve patient care and workflow efficiency. 0.708

Digital Citizenship

 1 I ensure that all healthcare employees have access to the appropriate digital tools and resources needed to enhance patient care and learning 
outcomes. 0.826 0.720 0.842 0.641

 2 I actively model and promote the ethical, legal, and responsible use of digital tools and technologies within the healthcare environment. 0.798

 3 I encourage the use of digital collaboration tools to facilitate a shared understanding of global healthcare challenges and innovations. 0.776

 4 I foster an organizational culture that supports responsible social interactions related to the use of healthcare technology and digital 
information.

Item was removed 
due to poor loading

Knowledge Sharing

 1 I reward healthcare employees who share their knowledge and best practices, contributing to improved patient care and organizational 
success. 0.826 0.912 0.938 0.790

 2 I encourage knowledge sharing by promoting a culture of openness, learning from mistakes, and focusing on achieving our healthcare 
objectives. 0.798

 3 I ensure that employees are supported in learning from their experiences, and I tolerate mistakes when they contribute to knowledge 
growth and innovation in patient care. 0.776

 4 I serve as a mentor, guiding employees in applying their knowledge, and using assessments to help them achieve their professional goals. 0.826

 5 I have implemented structured processes for distributing knowledge across the organization, ensuring that healthcare innovations and best 
practices are shared effectively

Item was removed 
due to poor loading

Table 1.  Construct validity.
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processes, encourage digital skills development, and provide necessary support and resources for efficient digital 
tool usage.

Digital Citizenship is assessed using three items after one item was removed due to poor loading. The item 
loadings range from 0.776 to 0.826, reflecting robust contributions from the remaining items. The Cronbach’s 
alpha of 0.720 and Composite Reliability of 0.842 indicate good reliability38. The AVE of 0.641 shows strong 
convergent validity, suggesting that healthcare leaders promote ethical and responsible digital tool use and 
facilitate global collaboration through digital tools.

The Knowledge Sharing construct has five items, with two items removed due to poor loading. The remaining 
items exhibit loadings between 0.776 and 0.826. Cronbach’s alpha is high at 0.912, and the Composite Reliability 
is 0.938, showing excellent reliability. The AVE of 0.790 further confirms strong convergent validity37,38. This 
indicates that healthcare leaders reward employees for knowledge sharing, promote a culture of openness, and 
mentor employees to apply their knowledge effectively (See Table 1).

Overall, the constructs show good reliability and validity, confirming that the items effectively measure 
Visionary Leadership, Digital Leadership, Digital Citizenship, and Knowledge Sharing in healthcare settings. 
These results support the idea that leadership plays a pivotal role in promoting digital innovation, responsible 
digital behavior, and knowledge sharing within healthcare organizations.

The Fornell-Larcker Criterion is a widely used method for evaluating discriminant validity in structural 
equation modeling. Discriminant validity assesses whether constructs that should not be related are, in fact, 
distinct from each other. According to this criterion, the square root of the Average Variance Extracted (AVE) 
for each construct should be greater than the correlation of that construct with any other construct in the model.

For example, the square root of the AVE for DCZ (Digital Citizenship) is 0.800, which is greater than its 
correlation with DLR (Digital Leadership) at 0.640, KNS at 0.628, and VSL at 0.539. This indicates strong 
discriminant validity for the DCZ construct38. Similarly, the square root of the AVE for the other constructs 
(DLR = 0.736, KNS = 0.889, VSL = 0.777) is also greater than their respective correlations with other constructs, 
confirming that each construct is distinct from the others (see Table 2).

The HTMT criterion is a more modern approach for assessing discriminant validity, considered stricter than 
the Fornell-Larcker Criterion. HTMT calculates the ratio of the average correlations of items across constructs 
to the average correlations of items within the same construct. An HTMT value below 0.90 generally indicates 
good discriminant validity39.

The values for the constructs are all below 0.90, with the highest being 0.834 between DLR and KNS, 
suggesting that the constructs have good discriminant validity.

For example, the HTMT between DCZ and DLR is 0.809, between KNS and VSL is 0.768, and between DLR 
and VSL is 0.736, all of which are acceptable according to the HTMT threshold39.

Both the Fornell-Larcker Criterion39 and the HTMT40 results confirm that the constructs in the study (Digital 
Citizenship, Digital Leadership, Knowledge Sharing, and Visionary Leadership) exhibit strong discriminant 
validity. This means that the constructs are distinct and do not overlap significantly in their measurement, 
ensuring the accuracy and reliability of the study’s measurement model.

The relationship between Digital Citizenship (DCZ) and Knowledge Sharing (KNS) is positive, with a Beta 
value of 0.190, indicating a moderate influence. The T-value of 3.199, well above the threshold of 1.96, confirms 
statistical significance. The P-value of 0.001, being less than 0.05 (see Fig. 2), further supports the hypothesis 
(Hypothesis 1: DCZ -> KNS) that a strong digital citizenship culture in healthcare encourages employees to 
share knowledge, enhancing overall organizational learning (see Table 3).

Furthermore, Digital Leadership (DLR) has a substantial impact on Digital Citizenship (DCZ), as indicated 
by the Beta of 0.492, showing a strong relationship. The T-value of 8.577 far exceeds the significance threshold, 
and the P-value of 0.000 confirms that this relationship is highly significant. This result demonstrates that leaders 
who engage in digital leadership practices strongly foster a culture of responsible digital use within healthcare 
organizations, hence accept (H2: DLR -> DCZ).

The Beta value of 0.482 suggests a robust positive effect of Digital Leadership (DLR) on Knowledge Sharing. 
A T-value of 7.475 indicates that this effect is statistically significant, and the P-value of 0.000 reinforces the 
hypothesis that (H3; DLR -> KNS). Leaders who involve employees in digital decision-making and provide 
technological support enhance employees’ willingness and ability to share knowledge in healthcare settings.

DCZ DLR KNS VSL

DCZ 0.800

DLR 0.640 0.736

KNS 0.628 0.736 0.889

VSL 0.539 0.552 0.609 0.777

HTMT

 DCZ

 DLR 0.809

 KNS 0.768 0.834

 VSL 0.769 0.736 0.768

Table 2.  Discriminant validity.
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Visionary Leadership has a positive and significant influence on Digital Citizenship (see Fig. 2), as seen by the 
Beta of 0.268, which shows a moderate relationship. The T-value of 4.861 signifies strong statistical support, and 
the P-value of 0.000 confirms the hypothesis (H4: VSL -> DCZ). Visionary leaders in healthcare who inspire and 
guide digital innovation significantly contribute to fostering a culture of responsible digital behavior.

Visionary Leadership also has a moderate and significant effect on Knowledge Sharing, as indicated by the 
Beta of 0.240. The T-value of 4.543, coupled with a P-value of 0.000, shows that visionary leadership in healthcare 
positively influences employees’ willingness to share knowledge, driven by a clear and inspiring digital vision 
and leads to accept (H5: VSL -> KNS).

This mediation hypothesis reveals that Digital Citizenship partially mediates the relationship between Digital 
Leadership and Knowledge Sharing (KNS). The Beta of 0.093 shows a small but significant mediation effect. The 
T-value of 2.867 and P-value of 0.004 confirm the mediation, highlighting the importance of digital citizenship 
in enhancing knowledge sharing through effective digital leadership. Hence (H6: DLR -> DCZ -> KNS) is also 
accepted.

The mediation role of Digital Citizenship in the relationship between Visionary Leadership (VSL) and 
Knowledge Sharing (KNS) is confirmed by a Beta of 0.051. Although the effect is smaller, the T-value of 2.484 
and P-value of 0.013 indicate that Digital Citizenship partially mediates this relationship41. Visionary leaders’ 
focus on fostering digital citizenship can thus further enhance the sharing of knowledge within healthcare 
organizations that leads to accept (H7: VSL -> DCZ -> KNS).

Hypothesis Relationship Beta T P values Decision

H1 DCZ -> KNS 0.190 3.199 0.001 Supported

H2 DLR -> DCZ 0.492 8.577 0.000 Supported

H3 DLR -> KNS 0.482 7.475 0.000 Supported

H4 VSL -> DCZ 0.268 4.861 0.000 Supported

H5 VSL -> KNS 0.240 4.543 0.000 Supported

H6 DLR -> DCZ -> KNS 0.093 2.867 0.004 Supported

H7 VSL -> DCZ -> KNS 0.051 2.484 0.013 Supported

Table 3.  Hypothesis testing results.

 

Fig. 2.  Path Coefficient through Smart PLS.
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Discussion
The results indicate that digital citizenship plays a constructive role in knowledge sharing in hospitals. This 
implies that there is a positive relationship between responsible employee behaviors in the virtual environment 
and knowledge sharing. This concurs with research showing that digitally responsible culture improves 
communication and knowledge sharing, which are critical for increasing knowledge exchange5. In the 
healthcare field where the application of the information technology is advancing, supporting the principles of 
digital citizenship contributes to the effective dissemination of knowledge, and thereby contributes to enhancing 
patient care as well as enhance HCE capabilities.

Furthermore, it is evident that digital leadership significantly correlates to digital Citizenship, which implies 
that leaders hold an essential responsibility of leading people into proper discrete behavior that forms part of 
health care organizations. This result complements earlier studies that define leadership as an important factor 
in establishing a digitally responsible workforce42. Supervisors or managers who promote and model digital 
innovation and appropriate use of technology facilitates the organization’s responsible digital citizenship5. When 
it comes to healthcare, a sector that relies heavily on technology in healthcare and management26, having digital 
vision and leadership means that an acceptable culture towards use of ethical technology in meeting the intended 
organizational goals for the enhancement of patient care delivery is enhanced.

The above findings indicate that digital leadership has a positive influence on the levels of knowledge 
sharing. This corroborates findings from Anwar and Saraih5 who found out that leaders who are pro-active in 
the adoption of digital agenda create an environment that supports sharing of knowledge. In terms of knowledge 
sharing where leaders of care organizations have the power to put patients’ lives at risk by not sharing this 
knowledge effectively, such leaders who espouse some form of digital innovation allow their teams to share the 
knowledge effectively. This paper therefore underscores the role of digital leadership in the kind of collaborative 
practices in the health care systems.

This study shows that visionary leadership is important in enhancing and encouraging the development 
of digital citizenship. Managers who paint a positive picture about the use of technology in future encourage 
constructive use of technology among the workers43. In this regard, the debate of Tellis44 supports that visionary 
leaders establish a collective values system in regards to the strategic role of IT resulting in increased ethical use 
of technologies. In healthcare, charismatic leadership that supports the application of innovative technology can 
inspire employees to embrace digital citizenship behaviors, which, in turn, enhances organizational productivity 
and improves the efficiency of health delivery.

The fact that visionary leadership has a direct positive impact with knowledge sharing45 shows that leadership 
with a positive vision can enhance a culture of knowledge sharing. This is in consonance with the previous 
studies45,46, which corroborates that visionary leadership leads to the harnessing of employee contribution 
to organizational knowledge through the sharing of goals. It is notably true that in healthcare when great 
innovation and a good understanding of current theories and practices remain critical for delivering quality 
and holistic patient care, visionary leaders establish an environment where the employees conceptualize and 
contribute toward change.

This hypothesis focuses on mediating effect of digital citizenship in the relationship between digital leadership 
and knowledge sharing. This suggests that knowledge sharing in the workplace is a function of effective 
responsible digital behaviors that digital leadership fosters47. Similarly Anwar and Saraih5, also arguing that 
digital citizenship is an appropriate mechanism to be use as digital strategy to enhances co- working and sharing 
of information. In the context of healthcare, it illustrates how digital leaders who prioritize ethical technology 
adoption and application create an environment conducive to knowledge dissemination, ultimately enhancing 
both patient care and organizational learning.

The results also indicate that digital citizenship mediate the relationship between visionary leadership and 
knowledge sharing. Leaders who establish a positive paradigm for technology utilization26 foster a culture of 
knowledge sharing among employees1. This aligns with the findings of Anwar and Saraih5 which indicate that 
when visionary leadership is implemented, it promotes responsible digital behavior and subsequently enhances 
knowledge sharing within the organization. This dynamic is useful in the healthcare industry to guarantee that 
not only does the staff embraces change and incorporate new technologies into their work environment, but also 
utilize these technologies to exchange potential cardinality of use value related comprehensive information that 
may enhance patient care and business efficiency.

Conclusion
In the context of Pakistan, this study reveals the crucial role of both visionary and digital leadership in 
transforming the healthcare sector. As digital technologies continue to reshape healthcare practices, effective 
leadership becomes indispensable in guiding organizations through this transition. Visionary leaders, by 
articulating a clear and future-oriented technological vision, help create a culture where employees are motivated 
to embrace change and innovation. In contrast, the digital leaders have a crucial responsibility for helping the 
healthcare workers to acquire the relevant digital competencies needed to address the rising requirements of 
patients’ care and their career advancement. Since this model of leadership encourages knowledge sharing, it is 
effective in promoting learning, better decision-making and ultimately patients’ welfare.

The leadership is crucial in Pakistan because as a developing country it has to overcome a number of challenges 
that are specific to the healthcare sector i.e. the shortages of resources, bureaucracy, and lack of adequate 
technology. The study shows that it is possible to substantially enhance the effectiveness of an organization, 
as well as the quality of the care provided to the patients, through the establishment of leaders’ ethical and 
responsible approach to the integration of the digital technologies with the aim of developing collaborative 
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knowledge-sharing environments. By supporting healthcare workers and investing in the betterment of the 
healthcare personnel these leaders are also helping in creating a stronger and more flexible healthcare system.

This study raises concern on how leadership development programs could incorporate skills in both digital 
and visionary leadership to meet the current needs. Such initiatives would be able to extend knowledge and 
practical approaches to deal with the challenges that are bound to come with technological advancement in 
the delivery of healthcare services, as well as make sure that information technology is embedded responsibly 
and in a right manner. From a theoretical perspective, the results shown that the digital citizenship behavior 
provided an important link between the digital/visionary leadership and the extent to which employees 
engaged in knowledge sharing. The digital leadership promotes the use of advanced tools for enhancing the 
rates of productivity among employees and promoting the flow of information, which is vital to the building of 
knowledge sharing culture27. Visionary leadership adds to this by educating the employees to embrace a certain 
vision, match their specific self-interests to the organization strategic objectives and consequently inspiring the 
employees to behave proactively about knowledge sharing28,29. Pro-organizational citizenship behavior that is 
a discretionary activity that goes beyond expected organizational roles is more prevalent in organizations in 
which leadership promotes organizational citizenship behavior and where organizational membership leads to 
perceived oneness with other members. It remains especially the case when the visionary leadership is in place, 
which fosters the shared sense of organizational mission; or the digital leadership that provides the technological 
backing to various collaborative initiatives and activities. Altogether, such leadership practices contribute to the 
climate in which knowledge is spread without imposing, as well as improve innovative and learning processes 
by collaboration and proactive actions are encouraged30. Such synergistic effect underlines the mediating role 
of the digital citizenship behavior in facilitating the constructive and purposeful sharing of knowledge by the 
employees. Thus, in the long run, this approach might eventually bring the integration of technology, traditional 
healthcare practices and better adaptation to the needs of a technological environment to Pakistani healthcare 
system, making it adaptable and competitive with the global counterparts.

The study on visionary and digital leadership in Pakistan’s healthcare sector has several limitations. The study 
fails to adapt to distinct healthcare difficulties between Pakistan’s urban centers and rural regions. This emphasis 
on leadership styles fails to consider crucial aspects such as organizational culture together with employee 
morale and external socio-economic factors which determine healthcare delivery effectiveness. This study 
clearly demonstrates how leadership stands essential for digital integration yet skips examining distinct hurdles 
healthcare organizations encounter when implementing new technologies such as physical infrastructure 
limitations and employee resistance to change. Practical implementation of research findings faces limitations 
due to the use of theoretical frameworks because real-world situations rarely present themselves as neat and 
precise as theory does. The current study needs additional empirical testing to establish clear connections 
between digital citizenship conduct and knowledge exchange behavior. The proposed leadership development 
programs present value but may experience obstacles in implementation because they depend on sufficient 
resources as well as political backing. No comprehensive analytical approach exists to understand how these 
leadership approaches evolve patient care and organizational effectiveness over time within Pakistan’s developing 
healthcare system.25.

According to the current study, the following recommendations are suggested for future researchers as 
outlined below;

It is advised that future research should compare the impacts of the two types of leadership in sectors other 
than healthcare for instance in education and banking sectors in an attempt to identify the differences that exist 
in leadership in different sectors of Pakistan.

Future studies could use longitudinal data to analyses the changes in the employment of digital technologies 
and visionary leadership characteristics to understand the long-term impact on knowledge sharing and caring 
organization’s performance.

Subsequent research should explore the concerns that relate to the enactment of digital technology support 
for leadership and knowledge management. It might be useful to try to understand how and in what ways 
restricted availability of technology in leadership in Pakistan and especially in rural areas.

Research with the focus on how the cultural aspects such as power distance and the hierarchical leadership 
style that is traditional in Pakistan affects the aspects of digital leadership as well as the digital citizenship in the 
healthcare organizations would assist in taking the research even further.

Research should also look into how the training of professional development programs through healthcare 
leaders in Pakistan can improve the skills of digital leadership especially in the low resource areas in the country 
where access to most of the new innovations is very rare.

More emphasis can be placed in future research on the perceptions of the employees on leadership concerning 
the incumbent’s role in enhancing the workers’ knowledge of digitization in the health sector and information-
sharing.

Lastly, the role of government policies in supporting digital transformation in Pakistan’s healthcare sector 
should be explored, with an emphasis on how leadership and knowledge sharing align with national digital 
health strategies.

Data availability
The data that support the findings of this study are available from the corresponding author upon reasonable 
request.
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