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Abstract
Background Leadership is essential for nursing to provide high-quality treatment, productive cooperation, 
and flexible responses to the always-developing healthcare environment. In nursing educational programs, 
entrepreneurial leadership places a strong emphasis on cultivating qualities that promote creative problem-solving 
and inventive thinking. These abilities can be employed in clinical settings to enhance patient care, leadership, 
innovation, and healthcare delivery. Social learning theory describes how these skills are acquired through learning, 
imitation, observation, and reinforcement.

Aim to investigate the effect of the entrepreneurial leadership intervention program on nurse interns’ work 
innovation and overall performance in the clinical setting.

Methods A two-arm, parallel, open-label randomized controlled trial was conducted at Mansoura University 
Hospital, Governorate, Egypt. 1026 nurse interns were included in the study. Random assignment was used to 
place nurse interns in either the study group (n = 513) or the control group (n = 513) by using the Entrepreneurship 
Knowledge Questionnaire, Entrepreneurial Leadership Behavior Questionnaire, the Work Innovation Questionnaire, 
Observation Checklist of Nurses Performance, and Demographic Information Form.

Result There were statistically significant differences between the study and control groups in total entrepreneurial 
knowledge, total entrepreneurial behavior, total work innovation, total performance, and all their dimensions, 
particularly at the immediate post-intervention and follow-up stages, with p-values of 0.000. The study group 
demonstrated highly significant improvements in entrepreneurial knowledge, total entrepreneurial behavior, total 
work innovation, total performance, and all their dimensions, particularly at the immediate post-intervention and 
follow-up stages, with p-values of 0.000.
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Background
Nurse interns in the healthcare sector face challenges 
related to performance, creativity, and entrepreneurial 
leadership. Due to limited experience and rigid organi-
zational structures, they often struggle to balance clini-
cal duties with innovation. Additionally, the fast-paced 
nature of the industry makes it difficult for interns to 
focus on performance metrics. To navigate these chal-
lenges, nurse interns should adopt a mindset of continu-
ous improvement and seek mentorship opportunities 
that foster entrepreneurial thinking [1].

Entrepreneurial leadership in the healthcare sector is 
crucial for achieving corporate objectives and maintain-
ing a competitive advantage. It encourages staff members 
to reach their full potential and recognizes entrepreneur-
ial possibilities. Healthcare organizations should focus on 
creating positive leaders who help nurses advance their 
careers, improve innovative behavior, and increase pro-
duction. Entrepreneurial leaders generate new ideas and 
support staff in overcoming obstacles and completing 
challenging jobs [2].

To serve society, entrepreneurial leadership in health 
care organizations is characterized as “the tracking of 
opportunities that are reacting fast and positively to rapid 
change and innovation” For nurse leaders in particular, 
an entrepreneurial leadership style is crucial because 
it helps them handle challenges and crises in the health 
care system and enhances the creative behavior of staff 
nurses. Innovation will, therefore, improve nurse interns’ 
clinical practices and performance [3].

Innovation in nursing practice is significantly influ-
enced by a combination of technical, social, political, 
and economic factors. Politically, healthcare laws and 
regulations shape nursing practices by encouraging the 
adoption of advanced techniques to meet legal require-
ments and improve patient outcomes. Financial support 
for healthcare initiatives can either facilitate or hinder 
innovation; for instance, investments in technology can 
enhance nursing efficiency and patient care, whereas 
budget constraints may restrict access to necessary 
resources. Additionally, the evolving demographics of 
patient populations require nurses to implement cre-
ative approaches that address diverse health needs and 
promote a patient-centered care model. From a technical 

perspective, advancements in medical technology and 
information systems enable nurses to apply evidence-
based practices, streamline workflows, and enhance 
communication within healthcare teams. Together, these 
factors create a dynamic environment that drives nursing 
innovation, ultimately leading to improved patient satis-
faction and more effective healthcare delivery [4].

Nurse interns play a crucial role in healthcare innova-
tion by enhancing psychological capital, which includes 
optimism, resilience, hope, and self-efficacy. These quali-
ties enable creative behaviors and valuable contributions 
to teams. Supportive spaces like medical makerspaces 
promote nurse-led innovations, and healthcare organiza-
tions can improve performance by funding educational 
initiatives and establishing innovative ecosystems [5].

Extensive research has explored the factors influenc-
ing nursing performance, which plays a vital role in 
delivering high-quality healthcare. A systematic review 
highlights that strong nursing leadership significantly 
enhances performance by fostering motivation through 
supportive behaviors and a positive work environment 
[6]. Additionally, studies indicate that an effectively man-
aged performance evaluation system can improve job 
satisfaction among nurses, ultimately leading to bet-
ter patient outcomes [7]. Moreover, existing literature 
emphasizes the detrimental impact of understaffing 
and poor working conditions, which create a cycle of 
decreased performance and higher turnover rates. These 
findings underscore the importance of addressing organi-
zational structures and leadership strategies to optimize 
nursing performance and ensure excellent patient care 
[8].

The entrepreneurial leadership program for nurse 
interns is designed to foster innovation and creativ-
ity in the healthcare sector. This program improves 
problem-solving skills, encourages innovative thinking, 
and promotes proactive patient care. It enhances career 
prospects, patient outcomes, and system efficiencies. 
Integrating entrepreneurial principles into nursing edu-
cation fosters a culture of innovation, preparing a new 
generation of healthcare leaders, fostering interdisciplin-
ary cooperation and experiential learning, and ultimately 
improving performance and job satisfaction. Entre-
preneurial leadership enhances team creativity among 

Conclusion This study demonstrates the significant impact of a structured entrepreneurial educational program on 
enhancing entrepreneurial behavior, work innovation, and performance among nurse interns. The intervention led 
to substantial and sustained improvements in various professional competencies, with the study group consistently 
outperforming the control group. These results emphasize the importance of targeted leadership development 
programs in fostering critical skills and promoting long-term knowledge retention and practical application.

Clinical trial number Not applicable.
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nurses, creating an innovative healthcare environment. 
This creativity is facilitated by information exchange and 
team psychological safety, thereby improving nursing 
interns’ performance by encouraging proactive behaviors 
and adaptability to changing healthcare demands [9].

Theoretical framework
To promote organizational success, leaders who inno-
vate, take measured risks, and proactively spot pos-
sibilities are the focus of entrepreneurial leadership 
theory, which blends leadership with entrepreneurial 
ideas. Entrepreneurial leaders in the nursing industry 
inspire nursing interns to apply innovative solutions to 
healthcare problems and think creatively. In addition to 
improving patient care, this strategy encourages a culture 
of adaptation and ongoing development in therapeutic 
environments. Entrepreneurial leadership is essential for 
economic growth and entails leaders who innovate and 
take measured risks to propel corporate success [10].

When creating interventions meant to improve entre-
preneurial behavior, transformational leadership and 
self-efficacy theory are essential components. By creating 
an atmosphere that rewards creativity and taking risks, 
transformational leadership, which is distinguished by its 
capacity to uplift and encourage followers, has a direct 
impact on the entrepreneurial attitude. The intrinsic 
motivation and self-efficacy of followers can be greatly 
increased by leaders who demonstrate transformational 
traits, including idealized influence, inspirational moti-
vation, intellectual stimulation, and personalized con-
sideration. This is especially crucial in entrepreneurial 
settings, where people frequently deal with uncertainty 
and difficulties. Transformational leaders may assist bud-
ding entrepreneurs in gaining the perseverance and dedi-
cation required to pursue their endeavors by fostering 
confidence and a common vision, which will ultimately 
result in increased performance and decreased burnout 
[11–13].

However, a key factor in determining entrepreneurial 
activity is self-efficacy theory, which highlights a person’s 
confidence in their capacity to achieve in particular cir-
cumstances. Increased perseverance, risk-taking, and a 
proactive attitude to problem-solving are all character-
istics of successful entrepreneurs that can be attributed 
to high self-efficacy. Self-efficacy-boosting interven-
tions, such as training sessions, mentorship programs, 
and feedback systems, can encourage individuals to take 
charge and be creative. Organizations can develop cus-
tomized programs that not only increase skills but also 
strengthen self-belief by incorporating self-efficacy the-
ory into intervention design. This improves overall entre-
preneurial outcomes [12, 14].

Through the lens of Social Cognitive Theory (SCT), 
which emphasizes the interaction between personal 

agency, environmental factors, and observational learn-
ing, the entrepreneurial leadership program for nurs-
ing interns can be better understood. Mentorship, a 
core component of the program, fosters an environment 
where trainees observe and emulate the proactive behav-
iors of experienced nurses, enhancing their creativity 
and clinical effectiveness. Beyond reinforcing knowledge 
through direct interaction and feedback, mentorship 
empowers interns to become proactive professionals by 
equipping them with the skills to overcome challenges 
and seize opportunities in their clinical settings [15].

Entrepreneurial leadership in the healthcare organiza-
tion fosters innovation and adaptability, enhancing both 
patient outcomes and operational efficiency. By encour-
aging initiative among nurses and other healthcare 
professionals, organizations can implement creative solu-
tions to common challenges. For example, a community 
hospital’s nursing staff developed a telemedicine program 
that reduced readmission rates by 20%, improving patient 
follow-up care. Similarly, in another hospital, nurses and 
pharmacists collaborated to design a medication man-
agement application, which enhanced adherence among 
patients with chronic illnesses. These examples illus-
trate how entrepreneurial leadership not only motivates 
healthcare staff but also drives transformative change 
[16].

However, significant challenges often hinder the imple-
mentation of entrepreneurial leadership in healthcare 
settings. Many institutions adhere to traditional care 
models, while funding constraints can slow the devel-
opment of new initiatives. Additionally, a lack of insti-
tutional support may discourage nurse-led innovations. 
For example, hospitals may hesitate to adopt telehealth 
technology due to financial limitations or resistance from 
administrators. To overcome these barriers, healthcare 
organizations must foster a culture of innovation and 
provide the necessary resources and training to empower 
healthcare professionals. This shift not only enhances 
entrepreneurial initiatives but also improves patient out-
comes and overall organizational performance [17, 18].

Studies indicate that nurse interns who participate 
in entrepreneurial leadership programs demonstrate 
improved performance. Moreover, nursing students 
should develop entrepreneurial skills to navigate the 
complexities of the healthcare; as such training enhances 
both performance and job satisfaction [19]. Integrat-
ing entrepreneurship into nursing education increases 
knowledge and fosters interest in entrepreneurial oppor-
tunities within healthcare, which is essential for nurses 
to adapt and innovate. Participation in entrepreneurial 
leadership programs has been shown to strengthen nurs-
ing interns’ entrepreneurial competencies [20]. In con-
clusion, evidence supports the notion that engagement 
in entrepreneurial leadership programs significantly 
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enhances the entrepreneurial behaviors of nursing 
interns, thereby preparing them for future challenges in 
healthcare [21]. Therefore, incorporating entrepreneurial 
leadership can enhance the entrepreneurial and all perti-
nent elements of nursing interns. Based on this, the study 
hypothesizes that:

H1 Nurse Interns who participate in the entrepreneur-
ial leadership program demonstrate significantly higher 
scores in entrepreneurial behavior and all its associated 
dimensions compared to those in the control group.
Previous studies indicate that entrepreneurial leader-
ship programs foster the development of critical think-
ing, problem-solving, and creativity among participants 
[22]. Research suggests that nurses who engage in lead-
ership development programs are more likely to imple-
ment innovative solutions to patient care challenges, 
ultimately improving patient outcomes [23]. Additionally, 
nursing interns who participate in programs promoting 
collaboration and interdisciplinary teamwork enhance 
their innovative thinking, strengthen their competen-
cies in healthcare settings, and contribute to continuous 
advancements in nursing practice [24].

Entrepreneurial leadership also plays a vital role in 
ensuring successful project completion and enhancing 
innovation outcomes. It is reinforced by dynamic skills 
such as big data analytics and sustainable resilience [25]. 
This study highlights the significance of entrepreneurial 
leadership programs in cultivating innovative work envi-
ronments and improving performance in innovation-
related tasks. Therefore, equipping nursing interns with 
entrepreneurial skills in clinical settings can foster work 
innovation. Based on this, the study proposed the follow-
ing hypothesis:

H2 Nurse interns who participate in the entrepreneurial 
leadership program exhibit considerably higher scores of 
works innovation and all relevant aspects than those in 
the control group.
The concept of entrepreneurial leadership (EL) in nurs-
ing has gained recognition as a strategy to enhance per-
formance and adaptability among nursing professionals. 
Recent studies highlight the positive impact of entrepre-
neurial leadership programs on nurses, particularly in 
fostering proactive work behavior and career adaptability. 
Research indicates that nurses who participate in such 
programs achieve higher performance scores, as EL posi-
tively influences proactive behavior and adaptability—
both crucial for success in healthcare settings [25].

Leadership development training for nurses signifi-
cantly strengthens leadership competencies, improves 
patient outcomes, and enhances organizational effective-
ness by preparing nurses for leadership roles and skill 
implementation [10]. Entrepreneurial leadership also 

fosters creativity within nursing teams, with factors such 
as an innovative climate, creative self-efficacy, and team 
psychological safety mediating this relationship, ulti-
mately improving performance [1]. In conclusion, inte-
grating entrepreneurial leadership principles into nursing 
internships not only enhances individual student perfor-
mance but also improves the efficiency of nursing teams 
in healthcare environments [26]. Based on these insights, 
the study hypothesized that:

H3 Nurse interns who participate in the entrepreneurial 
leadership program exhibit significantly higher scores of 
performances and all relevant aspects than those in the 
control group.

The aim of the study
Aim
This research aimed to investigate the effect of the entre-
preneurial leadership intervention program on nurse 
interns’ work innovation and overall performance in the 
clinical setting.

Study objectives

1. To assess nursing interns’ knowledge of 
entrepreneurial leadership before and after 
intervention

2. To evaluate nursing interns’ entrepreneurial 
leadership behavior before and after intervention

3. To measure nursing interns’ work innovation before 
and after intervention

4. To estimate nursing interns’ clinical performance 
before and after intervention

5. To evaluate the effect of entrepreneurial leadership 
educational program on entrepreneurial behavior, 
work innovation, and clinical performance among 
nurse interns.

Methods
Study design
This research employed a two-arm, parallel, open-label 
randomized controlled trial (RCT) adhering to the Con-
solidated Standards of Reporting Trials (CONSORT) 
guidelines [27].

Participants and setting
This study recruited nurse interns who worked 6 h every 
shift, 36–40 h per week, at all Mansoura University Hos-
pitals in Mansoura Governorate, Egypt. The analysis 
included students who were currently enrolled in a nurs-
ing internship program as part of their final academic 
requirements, actively participating in hands-on patient 
care and clinical rotations in hospitals, had at least 6 
months of experience, and provided informed consent 



Page 5 of 18Saleh et al. BMC Nursing          (2025) 24:501 

to participate in the program. Conversely, nurse interns 
who were involved in any other intervention program 
within the last 6 months were excluded. Among the 2410 
invited nurse interns, 81 did not match the eligibility 
requirements, 70 declined to participate, and 103 were 
piloted. Eventually, 1026 were included and randomly 
assigned to either the study group (n = 513) or the control 
group (n = 513). Generally, 1026 nurse interns (513 in the 
study group and 513 in the control group) completed the 
intervention until data collection.

Sample size calculation
To investigate the effect of the entrepreneurial leader-
ship intervention program on nurse interns’ innovation 
and overall performance, the sample was calculated at 
power 80%, as it is a widely accepted standard in social 
and behavioral sciences to reduce the likelihood of Type 
II error. Nurse interns were included in the study if they 
agreed to participate in the research and matched the eli-
gibility requirements. Accordingly, 513 nursing interns 
served as the study group, and another 513 served as the 
control group.

Randomization and blinding
An independent researcher used the “Research Random-
izer,” a web-based program [28], to randomly assign par-
ticipants to the study or control groups. After specifying 
the number of groups and participants, the program gen-
erated two sets of 1,026 unique, sorted numbers, which 
were randomly allocated to either Group 1 (study group) 
or Group 2 (control group) in a 1:1 ratio. The allocation 
sequence was concealed using opaque sealed envelopes. 
Since the intervention was an educational program, 
blinding the researcher or participants to group assign-
ments was not feasible Cummings [29]. However, to 
minimize bias, the authors (MS and AA) collected and 
analyzed the data independently without participating in 
the intervention program.

Reliability and validity of instruments
Reliability was applied by the researcher for testing the 
internal consistency of the instruments; these instru-
ments were tested for reliability to estimate the consis-
tency of measurement. Reliability was performed using 
the Alpha Coefficient test (Cronbach alpha). Internal 
consistency of the first instrument (Knowledge ques-
tionnaire) with Cronbach alpha is (α = 0.809), Internal 
consistency of the second instrument (behavior ques-
tionnaire) with Cronbach alpha coefficient is (α = 0. 
897), Internal consistency of the third instrument; work 
innovation questionnaire is (α = 0.907), and Internal con-
sistency of the fourth instrument; clinical performance 
questionnaire is (α = 0.863). Five professionals with back-
grounds in academia and clinical settings validated the 

e-intervention program and data collection tools utilized 
in this study. The scales were translated into Arabic by 
using the committee approach [30]. In all tools of data 
collection, the Factor loadings were acceptable, assessed 
and confirmed to be above 0.40, supporting the question-
naire’s dimensional structure.

Procedures
The entrepreneurial leadership intervention program was 
developed according to the entrepreneurial leadership 
theory [31]. The intervention aimed to train nurse interns 
to maximize their entrepreneurial behaviors that could 
promote their work innovation and creativity, develop 
their clinical performance, and enhance their transition 
to professional practice. By designing workshops that 
prioritize peer interactions and practical applications, 
the intervention for the nurse interns’ entrepreneurial 
training program incorporates social learning concepts, 
especially modeling and observational learning. Dur-
ing these sessions, seasoned nurses and managers model 
good nursing practices, giving interns a safe space to 
watch and imitate these actions. As the interns learn via 
practice and observation, this method not only improves 
their clinical abilities but also builds their self-efficacy, 
ultimately closing the gap between theoretical knowledge 
and real-world application in clinical situations.

The researchers started collecting data from the nurse 
interns who met the inclusion criteria after receiving 
legal authorization (Ethical and Research Committee 
Decision No. Zu.Nur.REC#100; 22/2/2023 and Hospital 
Administration approval, 3- 2023). Researchers have met 
participants and held Telegram groups to obtain their 
cooperation, and verbal consent to be included in the 
study. Also, for ease of communication, appropriate ses-
sion times were set and posters and videos related to the 
program sent. The study was carried out through inter-
viewing, implementation, and evaluation.

Interviewing
Interviewing began in early March 2023 and concluded 
in April 2023. The study participants were informed 
about the educational program, its objectives, the inter-
vention, and the one-month and three-month interven-
tion requirements. The educational intervention was 
conducted twice, with a total of 513 nurse interns in 
each group. To facilitate the sessions, participants were 
divided into four groups based on the hospital where they 
worked, with each group consisting of 128 to 129 nursing 
interns. The total theoretical duration of the program was 
12 h, divided into four sessions of three hours each. The 
educational intervention was delivered in four sessions 
per group, with two sessions conducted per week. Each 
group completed the intervention over two weeks, result-
ing in a total program duration of two months for all 
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four groups. Various teaching methods were employed, 
including lectures, discussions, role-playing, brainstorm-
ing, and video materials.

Implementation
Data was collected through direct meetings with nurse 
interns, during which the study’s objectives were 
explained. Participants were assured that their data 
would be used exclusively for research purposes. To 
assess their knowledge of entrepreneurial leadership, a 
knowledge questionnaire was administered before the 
educational intervention, immediately after its comple-
tion, and three months later. Before designing the ses-
sions, the researchers conducted an extensive review 
of evidence-based literature. The intervention topics—
including entrepreneurial leadership, nurse interns’ inno-
vation, and clinical performance—were developed based 
on literature reviews, assessment analyses, and identi-
fied gaps in knowledge (see Table 1 for program details). 
At the end of the workshop, each participant received 
a booklet containing the teaching material, which was 
developed based on a comprehensive literature review 
[32, 33] and the nursing interns’ needs that were identi-
fied through interviews.

Evaluation of entrepreneurial leadership educational 
intervention phase
At the end of the educational intervention and three 
months later, nurse interns were given a chance to reas-
sess their understanding of entrepreneurial leader-
ship and compare their results with the pre-test. The 

follow-up questionnaire was completed in the end of July 
2023.

First session: This session is structured to foster a col-
laborative and engaging learning environment. It begins 
with a warm-up game, such as “Two Truths and a Lie,” 
to help participants get to know each other and build 
rapport. Following this, a group contract will be estab-
lished to set expectations and create a safe space for 
discussion. The program’s aims, activities, and timeline 
have been clarified, ensuring that everyone understands 
the objectives. The researchers then explained key con-
cepts of entrepreneurial leadership, supported by case 
studies of successful leaders like Elon Musk and Oprah 
Winfrey. To highlight the significance of entrepreneurial 
leadership, participants explored in groups how it affects 
team relationships and innovation. Lastly, through role-
playing exercises, we examined the traits and actions of 
successful entrepreneurial leaders, giving participants the 
chance to practice and consider these traits in authentic 
situations.

In the second session, the entrepreneurial leadership 
paradigm was explored, with a particular focus on lead-
ers’ traits, behaviors, and impact on their organizations. 
The discussion then shifted to successful entrepreneurs 
such as Oprah Winfrey and Elon Musk, analyzing their 
strategies and contributions to their respective industries. 
Through case studies, participants evaluated these lead-
ers’ leadership styles and discussed how they overcame 
challenges. To foster critical thinking and encourage the 
practical application of learned concepts, the session 
concluded with a review of key insights. Additionally, 

Table 1 Entrepreneurial leadership training sessions, goals, and activities
Sessions Goals Activities
First session
(Theoretical 
background)

1. Establish the group
2. Introduce the program
3. Introduce the concept of entrepreneurial leadership.
4. Principles and benefits of entrepreneurial leadership
5. Explore the importance of entrepreneurial leadership
6. Identify the Qualities and Behaviours of entrepreneur-
ial leaders.

(i) Warm-up game and acquaintances
(ii) Establishment of a group contract
(iii) Clarification of the program’s aim, activities, and timeline
(iv) Explanation of the concepts of entrepreneurial leadership by the 
researcher
(v) Explore the importance of entrepreneurial leadership.
(vi) Description of the Qualities and Behaviours of Entrepreneurial 
Leaders.

Second session
(model and clarify 
the successful entre-
preneurial leaders)

1. Discuss the model of entrepreneurial leadership
2. Focus on the successful entrepreneurial leaders
3. Examples of successful entrepreneurial leaders

(i) Lecture on the model of entrepreneurial leaders
(ii) Lecture on successful entrepreneurial leaders
(iii) Provision of examples of successful entrepreneurial leaders.
(iv) Review of the day
(v) Provision of homework that aims to identify challenges other 
than those mentioned in the session

Third session
Discussion of the 
Entrepreneurial 
Leadership Process

1. Complete the discussion on entrepreneurial 
leadership
2. Challenges and Considerations
3. Identify the process of entrepreneurial leadership.

(i) Sharing homework from the previous session
(ii) Brainstorming about entrepreneurial leadership’s main compo-
nents, including experience, transformation, process, and knowledge
(iii) Group discussion about the process of entrepreneurial 
leadership.

Fourth session
(personal entrepre-
neurial leadership 
plan)

1. Create a personal entrepreneurial leadership plan.
2. Clarify the next intervention.

(i) Participants individually entrepreneurial learning and reflection
(ii) Discuss entrepreneurial learning and experience
(iii) Discussion about entrepreneurial learning and social interaction
(iv) Concluding all sessions
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participants were assigned homework to identify con-
temporary challenges faced by entrepreneurial leaders.

The third session aimed to strengthen learning and 
promote peer feedback. It began by reviewing the prior 
session’s homework. The primary elements of entrepre-
neurial leadership—experience, transformation, process, 
and knowledge—were then the focus of a brainstorm-
ing session. Small groups of participants debated these 
topics, using case studies and real-world examples to 
support their arguments. To facilitate a collaborative 
exploration of best practices and creative methods, we 
finally reconvened for a group discussion, during which 
each team shared their perspectives on the entrepreneur-
ial leadership process.

The fourth session covered four main aspects, follow-
ing the format of the entrepreneurial learning sessions: 
Participants (i) journaled about their entrepreneurial 
journeys and identified key learning moments; (ii) ana-
lyzed the decision-making processes and lessons learned 
by successful entrepreneurs through case studies; (iii) 
emphasized social interaction through group discussions 
and collaborative problem-solving activities, where par-
ticipants shared their experiences and insights; and (iv) 
synthesized key takeaways from all discussions in the 
concluding session, allowing participants to articulate 
their personal learning outcomes and future action plans. 
This structured methodology ensures a thorough investi-
gation of entrepreneurial learning from multiple angles.

Control group
Only the material from the first and second sessions was 
given to nurse interns in the control group. They don’t 
create a personal entrepreneurial leadership plan or take 
part in entrepreneurial leadership activities. The control 
group was exempt from both the reflection session and 
the 3-week entrepreneurial leadership intervention, in 
contrast to the study group.

Data collection tools
Entrepreneurship knowledge questionnaire
This questionnaire is 5-item multiple-choice questions 
and 5 items true/false that were used to assess nurse 
interns’ scores of entrepreneurships knowledge. It was 
developed by the researchers according to previous stud-
ies [34, 35] the 10 questions particularly assessed nursing 
interns’ understanding of the entrepreneurship concept 
(2 questions), the importance of entrepreneurship (2 

questions), characteristics of entrepreneurship (2 ques-
tions), models (2 questions), and entrepreneurship appli-
cation strategy (2 questions). The score ranges from 0 to 
10, with higher scores indicating greater knowledge.

Entrepreneurial leadership behavior questionnaire
Entrepreneurial leader behavior was developed by [36] to 
assess the importance of various behaviors nurse interns 
may practice and the extent to which he/she practices 
these behaviors. It consisted of 50 items categorized 
into five dimensions, namely: General entrepreneur-
ial leader behavior (GEL, 9 items), explorer behavior (9 
items), miner behavior [7] items, accelerator behavior 
[11] items, and integrator behavior [14] items. The nurse 
interns’ replies ranked on a five-point scale for each 
behavior, with one being very unimportant and five being 
extremely important. Then each behavior is scored based 
on how frequently the supervisor actually performs this 
behavior on the job: 1 suggests almost never, while 5 indi-
cates almost always. The score of the items was summed 
up and totally divided by the number of the items, giv-
ing a mean score for the entrepreneurial leadership 
behaviors.

To determine the levels of entrepreneurial leadership 
behaviors’ dimensions, add up the scores under each 
dimension for each question on both importance and fre-
quency, and then look at Table 2 below that developed by 
[36] to get an idea into which category your scores fall.

Work innovation questionnaire
This questionnaire was developed by [37]. It aimed 
to measure work innovation among nurse interns. It 
involved 51 items, which are categorized into four dimen-
sions, namely: The ability to innovate (eight items), prob-
lem-solving abilities (11 items), decision-making abilities 
(16 items), and risk-taking, encouragement, and moral 
support of innovation abilities (16 items). Work inno-
vation items were measured on a five-point Likert scale 
ranging from 1 to 5, for the responses 1 = strongly dis-
agree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly 
agree for each area, the score of the items was summed 
up and divided by the number of the items, giving a mean 
score for work innovation.

Observation checklist of nurses’ performance
This tool was developed by [38] to assess the perfor-
mance of nursing interns. It consisted of 71 items cat-
egories under 9 main dimensions which were: leader (7 
items), psychosocial individual (14 items), communica-
tion (11 items), general patient care (13 items), vital signs 
(3 items), medication (7 items), patient status (5 items), 
planning and evaluation (4 items), and dressing (7 items). 
Observation checklist scored based on yes, no, or not 
applicable for each activity. “Yes” scored one point, “no” 

Table 2 Scores of each dimension of entrepreneurial leadership 
behaviors on both importance and frequency
Score range GEL Explorer Miner Accelerator Integrator
High 34–45 34–45 26–35 42–55 53–70
Medium 23–33 23–33 18–25 31–41 36–52
Low 9–22 9–22 17–24 11–30 14–35
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scored zero, and “not applicable” were omitted from the 
calculation. The score of the items was summed up and 
totally divided by the number of the items, giving a mean 
score for interns’ performance.

Demographic information form
This form asks about nurse interns’ age, gender, mari-
tal status, and whether attending training courses about 
leadership.

Data collection and procedure
Data collection began in early March 2023 and ended 
in July 2023. The nurse interns were split into study 
and control groups at random. There were four groups, 
each with a capacity of 128 to129 nursing interns. The 
program was put into place at the hospital for the chief 
nurses’ internal discussions. Teaching strategies included 
role-playing, brainstorming, discussions, small-group 
work, adapted lectures, and video materials. Announce-
ments at their hospitals were used to recruit participants. 
All possible volunteers received a comprehensive expla-
nation of the study’s goals and methods. An informed 
consent form was requested to be signed by nursing 
interns who satisfied the requirements for inclusion and 
consented to participate following the baseline measure-
ments’ completion.

Pilot study
A pilot study was conducted to assess the quality and 
clarity of the intervention materials, the time necessary 
for data collection, and the clarity, practicability, valid-
ity, and reliability of the study measures. The pilot study 
involved 103 nurse interns (10% of the sample size) who 
met the inclusion and exclusion criteria but were not part 
of the study population. The results indicated that no 
adjustments were required and that the study’s measures 
and intervention materials were understandable.

Ethical considerations
The Ethics Committee of the Faculty of Nursing, Zaga-
zig University, granted ethical approval under (reference 
number Zu.Nur.REC#100; 22/2/2023). All necessary 
information about the study was introduced in the first 

section of the sheet. The questionnaire included a state-
ment related to the aim and nature of the study. All 
participants who chose the word agree to give their 
informed consent before beginning their response to the 
sheet. The respondents were guaranteed the privacy and 
confidentiality of their answers, the voluntary nature of 
their involvement, and the fact that their absence would 
not hurt their grades or result in any negative outcomes. 
Participants have given their informed consent under the 
criteria outlined in the Helsinki Declaration. It was deter-
mined that participants had the right to withdraw from 
the study at any time.

Data analysis
Data was altered and coded in order to fit into a form that 
was specifically made for computer entry. The SPSS (Sta-
tistics Package for Social Science) package, version 25, 
was used to enter and analyze the data. Excel was used to 
create the graphics. Chi-square analysis and independent 
t-test were used to assess variations in study and control 
groups in relation to sample features.

Quantitative data were presented by mean and stan-
dard deviation. Independent t-test was used to compare 
the mean scores among study and control groups for the 
different study variables throughout the program phases 
(pre-intervention, immediate post-intervention, and 
three-month follow-up). In addition, a paired t-test was 
used to compare the mean scores for the different study 
variables from pre-intervention to immediate post-inter-
vention, as well as from pre-intervention to follow-up 
phases.

Linear regression analysis was used to study the effect 
of entrepreneurial leadership programs on the different 
study variables. Statistical significance was determined 
using a two-tailed p-value of < 0.05, while a two-tailed 
p-value of < 0.01 indicated high statistical significance.

Results
Table  3 indicates that the mean ages of participants in 
both groups are nearly identical (23.24 ± 0.493 for the 
study group and 23.23 ± 0.489 for the control group), 
with a p-value of 0.799. The proportion of males (40.2% 
in the study group vs. 39.8% in the control group) and 

Table 3 Demographic characteristics on the examined groups of nursing interns (n = 1026)
Variables Study group (n = 513) Control group (n = 513) Test value p-value

No. % No. %
Age a Mean ± SD 23.24 ± 0.493 23.23 ± 0.489 − 0.254 0.799
Gender b Male 206 40.2 204 39.8 0.016 0.899

Female 307 59.8 309 60.2
Marital status b Single 499 97.3 489 95.3 2.733 0.098

Married 14 2.7 24 4.7
SD = standard deviation. Note. Every participant in both groups stated that they had never attended any training about entrepreneurial leadership. (a) Analyzed by 
independent t-test. (b) Analyzed by X2 test
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females (59.8% vs. 60.2% in study and control groups, 
respectively) is nearly equal. The majority of participants 
in both groups are single (97.3% in the study group and 
95.3% in the control group). The statistical tests indicate 
no significant differences between both groups across all 
measured variables, as all p-values are above the com-
mon significance level of 0.05. This suggests that the two 
groups are well-matched, which is crucial for ensuring 
comparability and minimizing confounding effects in 
subsequent analyses.

Table  4 specifies that before implementing the pro-
gram, there was no significant difference in entrepre-
neurial development knowledge between the study and 
control groups (p > 0.05). However, there were statisti-
cally significant differences between them at the post-
intervention and follow-up phases, where p-value < 0.01. 
The study group demonstrated sustained improvements 
in knowledge from pre-intervention to immediate post 
(from 0.68 to 10.0, p < 0.001) and maintained high scores 
from immediate post to 3-month follow-up (from 10.0 to 
9.96, p < 0.001). On the other hand, the control group did 
not demonstrate statistically significant improvements in 
knowledge from pre-intervention to immediate post and 
from immediate post to 3-month follow-up (from 0.65 to 
0.66 and from 0.65 to 0.70, p > 0.05, respectively).

Table 5 displays that before the implementation of the 
program, no significant differences were found between 
the study and control groups in any dimension of entre-
preneurial leadership behaviors (p > 0.05). However, at 
both the post-intervention and follow-up phases, statis-
tically significant differences emerged between the two 
groups across all dimensions of entrepreneurial behav-
ior, with p-values of 0.000 for all independent t-tests. The 
study group demonstrated highly significant improve-
ments in all entrepreneurial behavior dimensions from 
pre-intervention to immediate post-intervention and 
from pre-intervention to follow-up, with p-values of 
0.000 for all paired t-tests. Additionally, statistically sig-
nificant differences were observed in the control group 
between pre- and immediate post-intervention phases 
for general entrepreneurial leader behavior and integra-
tor behavior (p < 0.01). Likewise, significant differences 
were noted between pre-intervention and the 3-month 
follow-up for accelerator and integrator behaviors in the 
control group (p < 0.05).

Table 6 presents a comparison between the study and 
control nurse interns regarding work innovation dimen-
sions across the various phases of the program. This table 
shows that there were no significant differences between 
the study and control groups in work innovation dimen-
sions during the pre-intervention phase (p ˃ 0.05). How-
ever, at both the post-intervention and follow-up stages, 
statistically significant differences emerged between the 
two groups across all dimensions of work innovation Ta
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among nurse interns (p = 0.000 for all independent 
t-tests). The study group demonstrated significant and 
sustained improvements in all work innovation dimen-
sions, from pre-intervention to immediate post-interven-
tion and from pre-intervention to follow-up (p = 0.000 
for all paired t-tests). These improvements highlight the 
effectiveness of the intervention program. In the control 
group, statistically significant differences were observed 
between pre-intervention and immediate post-inter-
vention phases as regards the ability to innovate and 
risk-taking dimensions (p < 0.001). Also, significant dif-
ferences were found between pre-intervention and the 
3-month follow-up in the ability to innovate (p < 0.05).

Table 7 presents a comparison between the study and 
control nurse interns regarding clinical performance 
dimensions across the various phases of the program. As 
shown in the table, no statistically significant differences 
were observed between the study and control groups in 
any performance dimensions during the pre-intervention 
phase (p > 0.05). Nevertheless, during the post-interven-
tion and follow-up phases, significant differences were 
observed between the two groups across all performance 
dimensions, with p-values of 0.000 for all independent 
t-tests. The study group achieved significant and sus-
tained improvements in all performance categories from 
pre-intervention to immediate post-intervention and 
from pre-intervention to follow-up, with p-values = 0.000 
for all paired t-tests, indicating that the intervention had 
a substantial effect on their development. In the control 
group, statistically significant differences were observed 
between the pre-intervention and immediate post-inter-
vention phases in general patient care, planning and 
evaluation, and dressing domains (p < 0.05). Similarly, 
significant differences were found between the pre-inter-
vention and 3-month follow-up phases in general patient 
care, vital signs, and planning and evaluation domains 
(p < 0.05).

Table 8 presents the results of a linear regression analy-
sis aimed at studying the influence of the entrepreneur-
ial educational program on various outcomes among 
the nurse interns in the study group. As obvious from 
this table, the entrepreneurial educational program has 
a statistically significant positive influence on entrepre-
neurial behavior, with a coefficient of 0.291. The pro-
gram explains 10.5% (R² = 0.105) of the variance in nurse 
interns’ entrepreneurial behavior. The significant t-value 
(7.751) and p-value (0.000) confirm that the effect is 
robust. This suggests that other factors, such as personal 
motivation, risk-taking tendencies, workplace culture, 
and external opportunities, may also play crucial roles in 
shaping entrepreneurial behavior but are not included in 
this model.

The program has a stronger effect on work innovation 
behavior (β = 0.941, p = 0.000), with an R² value of 0.380, 

indicating that 38% of the variance in work innovation 
behavior can be attributed to the intervention. The high 
t-value (17.706) and F-statistic (313.508) further rein-
force the substantial influence of the program in fostering 
innovation. The program also positively influences nurse 
interns’ performance, with a coefficient of 1.250. The 
model explains 32.4% (R² = 0.324) of the variance in per-
formance, which is a notable effect. The t-value (15.656) 
and p-value (0.000) indicate that the effect is statistically 
significant. The negative constant value (-118.245) sug-
gests that, in the absence of the program, performance 
scores might be considerably lower. The high F-value 
(245.106) supports the strong predictive power of the 
model. As a result, the program is effective in enhancing 
various aspects of the nurse interns’ professional behav-
iors. These findings highlight the program’s success in 
developing fundamental professional qualities in nurs-
ing, which are required to face the challenges of modern 
healthcare contexts.

Figure 1 illustrates a comparison between study and 
control groups regarding various study variables across 
the different phases of the program. This figure high-
lights statistically significant differences between the two 
groups in overall entrepreneurial behavior, work inno-
vation, and performance, particularly at the immediate 
post-intervention and follow-up stages, with p-values of 
0.000.

Discussion
Comparison between study and control groups as regards 
nurse interns’ entrepreneurial leadership development 
knowledge before and after intervention
The study findings revealed that before implementing the 
program, there was no significant difference in entrepre-
neurial development knowledge between the study and 
control groups. However, there were statistically signifi-
cant differences between them at the post-intervention 
and follow-up phases. The study group demonstrated 
sustained improvements in knowledge from pre-inter-
vention to immediate post and maintained high scores 
from immediate post to 3-month follow-up. On the 
other hand, the control group did not demonstrate sta-
tistically significant improvements in knowledge from 
pre-intervention to immediate post and from immediate 
post to 3-month follow-up. The statistically significant 
improvements in the study group highlight the impact of 
structured entrepreneurial leadership training on nurse 
interns’ knowledge development. The results emphasize 
the importance of integrating such educational interven-
tions into nursing curricula to equip future nurses with 
essential entrepreneurial skills for innovation and leader-
ship in healthcare settings. On the other hand, the con-
trol group did not show significant improvements, which 
suggests that without targeted educational interventions, 
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entrepreneurial leadership knowledge does not naturally 
improve over time.

The previous findings are consistent with that of [39], 
who revealed that students who participated in the 
entrepreneurial leadership program showed significant 
increases in entrepreneurial knowledge and attitudes 
post-intervention. However, the control group, which did 
not receive the intervention, did not display comparable 
gains, supporting the efficacy of targeted educational 
programs. On the contrary [40], indicated that only small 
effect sizes for entrepreneurial education in increasing 
entrepreneurial intention and self-efficacy. Notably, the 
duration of the programs was a predictor of larger effect 
sizes, suggesting that shorter interventions might not 
yield significant improvements. This implies that not all 
entrepreneurship education programs lead to substantial 
knowledge gains, especially if they are of limited dura-
tion. This contradiction could be due to some factors 
such as program duration and specific content can influ-
ence the extent of these improvements, and not all stud-
ies find uniformly positive results across all measured 
outcomes.

Comparison between study and control groups as regards 
nurse interns’ entrepreneurial leadership behaviors before 
and after intervention
The findings of this study reveal that before the program, 
no significant differences in entrepreneurial leader-
ship behaviors were found between the study and con-
trol groups. However, post-intervention and follow-up 
results showed statistically significant improvements 
across all dimensions for the study group. While the con-
trol group showed some gains in general entrepreneurial 
leader, integrator, and accelerator behaviors, these were 
limited compared to the study group, which demon-
strated highly significant improvements in all areas. The 
observed results can be attributed to the structured and 
targeted nature of the entrepreneurial leadership pro-
gram, which provided nurse interns with essential knowl-
edge, skills, and experiential learning opportunities that 
directly enhanced their entrepreneurial behaviors. Before 
the intervention, both groups had similar baseline levels, 
indicating that neither had a prior advantage in entre-
preneurial leadership behaviors. However, after the pro-
gram, the study group exhibited statistically significant 
improvements across all dimensions, suggesting that the 
program effectively fostered entrepreneurial competen-
cies through its structured curriculum, mentorship, and 
active learning strategies.

In contrast, the control group, which did not receive 
the intervention, showed only limited improvements in 
certain dimensions, likely due to indirect exposure to 
entrepreneurial concepts through their clinical experi-
ences or institutional environment. However, these gains 

were not as substantial or consistent as those in the study 
group, reinforcing the effectiveness of a structured edu-
cational intervention in promoting entrepreneurial lead-
ership behaviors.

The previous findings are in the same line with that 
of [41, 42], who assessed the impact of a develop-
mental leadership model on leadership behaviors and 
indicated that there was a limited increase in favor-
able leadership behaviors and a significant reduction 
in unfavorable behaviors. Similarly [43], revealed that 
entrepreneurship education can affect nurses’ entre-
preneurship behaviors. Likewise [44], indicated that the 
experimental group showed significant improvements in 
coaching-based leadership skills post-intervention and at 
follow-up assessments. In contrast, the control group did 
not exhibit significant changes during the same period. In 
contrast [45], who assessed the impact of entrepreneur-
ship education on students’ entrepreneurial intentions, 
found significant increases in attitudes toward behavior 
post-intervention; the effects on subjective norms and 
perceived behavioral control were positive but not statis-
tically significant. This suggests that while certain aspects 
of entrepreneurial intention may improve, others might 
remain unaffected by the education program.

Comparison between study and control groups as 
regards nurse interns’ work innovation before and after 
intervention
The study findings discovered that no significant dif-
ferences in work innovation dimensions were found 
between the study and control groups before the inter-
vention. However, post-intervention and follow-up 
results revealed statistically significant improvements 
across all dimensions for the study group, indicating the 
program’s effectiveness. While the control group showed 
some gains in the ability to innovate and risk-taking 
dimensions, these improvements were limited com-
pared to the study group, which demonstrated sustained 
enhancements in all areas of work innovation.

The results suggest that before the intervention, both 
groups had comparable levels of work innovation, indi-
cating that external factors did not initially influence their 
innovation capabilities. However, after the program, the 
study group exhibited significant and sustained improve-
ments across all dimensions of work innovation, which 
can be attributed to the structured training, mentorship, 
and experiential learning provided by the program. In 
contrast, the control group exhibited only limited gains 
in certain dimensions, such as the ability to innovate and 
risk-taking. This suggests that while natural professional 
growth may contribute to some development in work 
innovation, structured training is crucial for comprehen-
sive and lasting improvements.
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The previous findings are congruent with that of [46, 
47], and [48, 49], who assessed the impact of a develop-
mental leadership model on leadership behaviors and 
indicated that there was a limited increase in favorable 
leadership behaviors and a significant reduction in unfa-
vorable behaviors.

Comparison between study and control groups as regards 
nurse interns’ clinical performance before and after 
intervention
The findings from our study highlighted that before 
the intervention, no significant differences were found 
between the study and control groups in any perfor-
mance dimensions. However, post-intervention and fol-
low-up results revealed significant improvements across 
all performance dimensions in the study group. These 
improvements were sustained over time. In contrast, the 
control group showed limited gains in specific areas, such 
as general patient care, planning and evaluation, dressing, 
and vital signs. The observed results can be attributed 
to the structured entrepreneurial leadership program, 
which provided nurse interns with targeted training in 
critical thinking, decision-making, and proactive prob-
lem-solving. The program likely enhanced their ability to 
integrate innovative approaches into patient care, thereby 
improving their overall clinical performance. However, 
the significant and sustained improvements in the study 
group suggest that exposure to entrepreneurial leader-
ship principles fostered greater confidence, adaptability, 
and initiative in handling clinical responsibilities. By con-
trast, the control group exhibited only limited improve-
ments, likely due to natural experiential learning rather 
than systematic intervention.

The previous findings are harmonious with that of [50–
52], and [53], which investigated the effects of an inter-
vention program on nurses’ knowledge and practices, 
and they reported that pre-intervention assessments 
indicated no significant differences between the study 
and control groups. Following the intervention, the study 
group demonstrated significant enhancements in both 
knowledge and practice mean scores, while the control 
group exhibited only slight improvements. This suggests 
the intervention’s role in elevating nursing performance.

The influence of the entrepreneurial educational program 
on various outcomes among the nurse interns
The linear regression analysis demonstrates significant 
positive impacts of the entrepreneurial educational pro-
gram on the overall entrepreneurial behavior, work inno-
vation, and clinical performance among nurse interns in 
the study group. These findings underline the program’s 
effectiveness in fostering essential professional compe-
tencies in nursing, which are critical for addressing the 
challenges of modern healthcare environments.Ta
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The significant influence of the program on entrepre-
neurial behavior suggests that targeted educational inter-
ventions can enhance nurse interns’ ability to exhibit 
proactive and innovative leadership traits. This aligns 
with the findings of [54], who reported that entrepre-
neurial leadership training programs in healthcare culti-
vate behaviors such as initiative-taking, problem-solving, 
and adaptability, which are vital for effective nursing 
practice. The program’s focus on building these com-
petencies likely contributed to the observed improve-
ments. The relatively modest R² value for entrepreneurial 
behavior suggests that other factors, such as personal 
motivation, risk-taking tendencies, workplace culture, 
and external opportunities, may also play crucial roles in 
shaping entrepreneurial behavior but are not included in 
this model.

Interestingly, the program has a stronger effect on 
work innovation behavior, underscoring its function in 
promoting innovative ideas and their use in healthcare 
settings. This conclusion is supported by prior research 
carried out by [55], which shows that nurses who get edu-
cation that emphasizes innovation are better equipped to 

develop and implement solutions that promote patient 
outcomes and operational efficiency. Similarly, the posi-
tive influence on performance further demonstrates the 
program’s broad applicability in enhancing nurse interns’ 
clinical and administrative skills. These results are consis-
tent with the findings of [56], which identified a strong 
relationship between professional development pro-
grams and improvements in nurses’ overall performance, 
including communication, decision-making, and leader-
ship skills.

Despite the positive results, some critics question 
the generalizability of these findings. For instance [57], 
argued that the effectiveness of educational programs 
may vary depending on organizational culture, resource 
availability, and baseline competencies of participants. 
Moreover, resource-intensive programs may not be fea-
sible in all healthcare systems, particularly those with 
limited budgets and infrastructure. As noted by [58], 
scalability remains a significant challenge, particularly 
in low-resource settings where access to comprehensive 
training is constrained.

Table 8 The results of linear regression analysis to study the influence of the entrepreneurial educational program on different study 
variables among nurse interns’ study group (n = 513)
Variables Unstandardized coefficient t Sig. R R2 F

β Std. Error
The influence of the entrepreneurial leadership educational program on entrepreneurial behavior:
Constant 377.24 15.621 24.149
Entrepreneurial educational program 0.291 0.038 7.751 0.000** 0.324 0.105 60.072
The influence of the entrepreneurial leadership educational program on work innovation behavior:
Constant 116.604 22.106 5.275
Entrepreneurial educational program 0.941 0.053 17.706 0.000** 0.617 0.380 313.508
The influence of the entrepreneurial leadership educational program on nurse interns’ performance:
Constant − 118.245 33.232 − 3.558
Entrepreneurial educational program 1.250 0.080 15.656 0.000** 0.569 0.324 245.106
β = regression coefficients. *Statistically significant at P < 0.05. ** Highly statistically significant at P < 0.001

Fig. 1 Comparison between study and control nurse interns as regards different study variables throughout the program phases (n = 1026)
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Limitations and future directions
Despite the respected insights gained from this study, 
some limitations should be acknowledged. First, the study 
relies on self-reported data and social desirability bias in 
self-reported questionnaires, as respondents may provide 
answers they perceive as socially acceptable rather than 
fully reflective of their actual behaviors or attitudes. To 
mitigate this, we assured participants of their anonymity 
and confidentiality, reducing the likelihood of response 
distortion. Additionally, we utilized validated measure-
ment scales with proven reliability in prior research, 
which helped improve the accuracy of self-reported data. 
Future studies could enhance the forcefulness of findings 
by employing multi-source data collection methods, such 
as supervisor or peer assessments or implicit measures, 
to minimize bias.

Second, the study did not account for potential mod-
erating factors, such as personality traits, prior entre-
preneurial exposure, or institutional support, which may 
influence how interns respond to the program. Future 
research could explore these variables to refine interven-
tion strategies and tailor entrepreneurial leadership pro-
grams to individual needs.

Conclusion
This study demonstrates the significant impact of a struc-
tured entrepreneurial educational program on enhancing 
entrepreneurial behavior, work innovation, and perfor-
mance among nurse interns. The intervention led to 
substantial and sustained improvements in various pro-
fessional competencies, with the study group consistently 
outperforming the control group. These results empha-
size the importance of targeted leadership development 
programs in fostering critical skills and promoting long-
term knowledge retention and practical application. The 
findings highlight the potential of educational interven-
tions to improve performance and innovation in nurs-
ing practice, making them a valuable tool for workforce 
development.

Implications for nursing management and nurse educators
The study underscores the importance of designing and 
implementing structured, targeted educational interven-
tions to develop entrepreneurial leadership among nurse 
interns. Nursing managers and educators can cultivate a 
new generation of nurses equipped with entrepreneur-
ial leadership skills, ultimately improving patient care, 
healthcare innovation, and organizational efficiency 
by implementing the following actionable insights: For 
nursing management: (1) Hospital administrators 
should incorporate structured entrepreneurial leadership 
programs into nurse internship and continuing educa-
tion curricula to enhance nurses’ innovation, decision-
making, and adaptability. (2) Nurse managers should 

create an environment that supports creativity by allow-
ing interns and staff to propose new ideas, implement 
process improvements, and engage in problem-solving 
discussions. (3) Assign experienced nurses or entrepre-
neurial leaders as mentors to guide interns in develop-
ing leadership skills, resilience, and innovative thinking 
in clinical settings. (4) Encourage collaboration between 
nurses, physicians, pharmacists, and other healthcare 
professionals to foster teamwork and interdisciplinary 
innovation in patient care. (5) Nursing leadership should 
provide funding, time, and tools to support nurse-led 
innovation projects, ensuring that promising ideas are 
developed and implemented in practice. (6) Recognize 
and reward nurses who demonstrate entrepreneurial 
leadership, creativity, and problem-solving skills, rein-
forcing a culture of continuous improvement. (7) Regu-
larly assess the impact of entrepreneurial leadership 
initiatives and expand successful strategies across depart-
ments to maximize organizational benefits.

For nurse educators (1) Nursing education programs 
should integrate entrepreneurial leadership concepts into 
coursework, ensuring that students develop leadership and 
innovation competencies alongside clinical skills. (2) Use 
experiential learning approaches by utilizing case studies, 
role-playing, business simulations, and problem-based 
learning to provide nursing students with real-world sce-
narios that enhance critical thinking and innovation. (3) 
Develop entrepreneurship-focused workshops by offering 
specialized training sessions on leadership, innovation 
management, and healthcare entrepreneurship to prepare 
nurses for dynamic and evolving healthcare environments. 
(4) Encourage research and evidence-based practice by 
supporting students in conducting research on innova-
tive nursing practices and entrepreneurial approaches to 
solving healthcare challenges. (5) Foster resilience and 
adaptive thinking by training nursing students to handle 
uncertainty, adapt to changing healthcare landscapes, and 
develop proactive mindsets to manage challenges effec-
tively. (6) Educators should incorporate digital health, 
artificial intelligence, and business analytics into nursing 
education to equip students with modern entrepreneur-
ial skills. (7) Build industry partnerships by collaborat-
ing with healthcare organizations, startups, and business 
incubators to expose students to real-world entrepreneur-
ial experiences and innovation-driven projects.
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