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Background: The integration of AI into healthcare influences healthcare 
providers’ knowledge, attitudes, and workplace flourishing, grounded in key 
theoretical frameworks. Social cognitive theory suggests AI-enhanced programs 
may shape knowledge acquisition and decision-making. The Theory of Planned 
Behavior helps explain how perceptions of AI affect professional attitudes. 
Meanwhile, workplace flourishing aligns with positive organizational psychology, 
emphasizing autonomy and engagement factors potentially impacted by AI 
adoption. We aimed to examine the impact of artificial intelligence enhancement 
programs on the knowledge, attitudes, and workplace flourishing of healthcare 
providers.

Methods: The present study was a quasi-experimental study conducted on 
healthcare providers at Zagazig University Hospital. The data was gathered 
using a self-administered three-domain tool, including an artificial intelligence 
knowledge domain, general attitudes toward artificial intelligence domain, and 
a workplace flourishing domain.

Results: Regarding the artificial intelligence technologies knowledge, attitude, 
and flourishing at work scales, post-intervention scores of all domains showed 
a statistically significant increase compared to pre-intervention, with a percent 
increase in knowledge score, attitude, and flourishing at work score were 123.14, 
74.28, and 10.63%, respectively. Post-intervention attitude score was significantly 
positively correlated with knowledge score (p = 0.001). In addition, age and 
years of experience were negatively correlated with changes in knowledge and 
attitude.

Conclusion: Artificial intelligence training is essential for enhancing healthcare 
providers’ knowledge and alleviating their concerns regarding its integration 
into healthcare.

Clinical trial registration: Identifier PACTR202403647083094; https://pactr.
samrc.ac.za/TrialDisplay.aspx?TrialID=27347
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Introduction

Healthcare systems worldwide face significant challenges in 
achieving the four primary goals of healthcare: enhancing population 
health, optimizing patient care experiences, improving caregiver well-
being, and reducing escalating healthcare costs. Addressing these 
interconnected objectives requires strategic reforms, evidence-based 
interventions, and efficient resource allocation to ensure sustainable, 
high-quality healthcare delivery (1–3). Aging populations, the 
increasing prevalence of chronic diseases, and rising healthcare costs 
pose significant challenges for health systems, necessitating innovation 
and transformation in care delivery models. Healthcare systems must 
balance performance by delivering high-quality, effective care while 
scaling transformation through data-driven insights integrated into 
patient care. Additionally, the COVID-19 pandemic has further 
exacerbated disparities in access to care and led to healthcare 
workforce shortages, underscoring the need for sustainable and 
equitable healthcare solutions (4). By 2030, the disparity between the 
supply and demand of the healthcare workforce could widen, reaching 
nearly 250,000 full-time equivalent positions. Increasing healthcare 
demands are projected to result in a deficit of 18 million healthcare 
practitioners, including a shortfall of 5 million physicians, insufficient 
to meet the healthcare needs of society. This highlights a critical need 
for proactive workforce planning and sustainable staffing 
solutions (4, 5).

The incorporation of artificial intelligence (AI) in healthcare is 
significantly transforming patient care and improving outcomes. 
AI-driven predictive analytics enhance the efficiency, precision, and 
cost-effectiveness of disease diagnosis and clinical laboratory 
assessments, enabling early detection, individualized treatment 
protocols, and optimized resource allocation. Furthermore, AI 
supports population health management and the development of 
evidence-based guidelines by providing real-time, high-fidelity data 
and improving medication selection. The integration of AI into virtual 
healthcare services and mental health support has also demonstrated 
substantial potential in advancing patient outcomes. Nevertheless, 
mitigating algorithmic biases and addressing limitations in 
personalization remain essential to ensure equitable, ethical, and 
effective AI deployment in healthcare (6).

Ensuring the responsible and effective use of AI in healthcare 
requires a multifaceted approach. Robust cybersecurity frameworks 
and advanced security protocols must be  implemented to protect 
patient data and safeguard critical healthcare infrastructure. In 
addition, collaboration among healthcare institutions, AI researchers, 
and regulatory authorities is essential to develop standardized 
guidelines for governing AI algorithms and their application in 
clinical decision-making. Furthermore, sustained investment in 
research and development is crucial to drive AI innovations that 
effectively address complex healthcare challenges and improve patient 
outcomes (7).

“Flourishing” refers to a state of optimal well-being characterized 
by both eudaimonic well-being (functioning effectively, achieving 
personal growth, and fulfilling one’s potential) and hedonic well-
being (experiencing positive emotions and life satisfaction) (8). 
According to Diener et al. (9), eight key characteristics of flourishing 
have been identified: meaning, purpose, healthy relationships, 
involvement, competence, self-respect, optimism, and social 
contribution and connections. The PERMA Model was also used to 

achieve own wellbeing during work placement (positive emotion, 
engagement, relationships, meaning, accomplishment) (10). These 
attributes can enhance productivity and well-being among 
healthcare providers, fostering a more effective and 
engaged workforce.

Healthcare professionals devote a substantial portion of their 
time to tasks such as documenting, reviewing, and synthesizing 
patient information (11, 12). This administrative workload, while 
essential, is a major source of time inefficiency and has been 
recognized as a significant factor contributing to professional burnout 
(13). Burnout, a psychological condition arising from sustained 
occupational stress (14), has been associated with negative 
implications for clinician well-being, heightened risk of workforce 
turnover, and diminished quality and safety of patient care (13, 15, 
16). AI comprises a spectrum of sophisticated computational 
techniques, including natural language processing (NLP), deep 
learning, intelligent robotics, and context-aware computing (17). 
These technologies have demonstrated considerable potential in 
augmenting clinical decision-making and enhancing diagnostic 
precision. Specifically, AI algorithms are capable of processing and 
interpreting extensive volumes of medical data, such as radiological 
images including X-rays, MRIs, and CT scans—thereby supporting 
more accurate and timely diagnoses.

It is critical to focus on improving the efficiency and effectiveness 
of the interaction between AI and human intelligence when 
developing AI systems in healthcare, as AI is designed to augment, not 
replace, human intelligence. Moreover, AI innovations in healthcare 
can help unravel the complex nature of care pathways, ensuring that 
technology complements rather than diminishes the role of healthcare 
professionals (18). AI will play a fundamental role in the future of 
medical care and is expected to significantly impact healthcare in the 
coming years. The integration of AI with telemedicine, genomics, 
robotics, and 3D printing will advance disease diagnosis and 
management. Competent healthcare providers undoubtedly have a 
significant impact on an organization’s success. This study aimed to 
examine the impact of an AI optimization strategy on healthcare 
providers’ knowledge, attitudes, and professional practices, to 
maximize AI-driven benefits in clinical settings.

Methods

Study design

This study was a quasi-experimental study conducted on 
healthcare providers (highly educated) at Zagazig University Hospital 
from March 2024 to the end of June 2024. It was approved by the 
Institutional Research Review Board (IRB) of Zagazig College of 
Medicine (IRB #228/10 March 2024), and this trial was registered on 
the Pan African Clinical Trial Registry (PACTR202403647083094) at 
28/03/2024. The research team explained the study objectives and 
procedures to participants and assured them that all data would 
remain confidential. Informed consent was obtained from all 
participants. All experiments were conducted in strict accordance 
with relevant ethical guidelines and regulatory standards, ensuring 
that participants were not exposed to harm or unintended 
consequences. Furthermore, the study adhered to the ethical 
principles outlined in the Declaration of Helsinki.
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Study participants

Ninety healthcare providers were selected using a simple random 
sampling technique. The sample size was calculated using G*Power 
software version 3.1.9.2, based on an expected small effect size of the 
intervention program between pre- and post-measurements (d = 0.3), 
with a 95% confidence interval and 80% power. The required sample 
size was determined to be 90 (Figure 1).

Operational design

The study was carried out through three stages. In the first 
pre-intervention stage (pre-intervention), data were collected using a 
self-administered three-domain questionnaire assessing knowledge, 
general attitudes toward AI, and flourishing at work scale. During the 
second intervention phase (intervention), a series of educational 
sessions were conducted to enhance healthcare providers’ 
understanding of AI. These sessions covered the concept, significance, 
and key characteristics of AI, uses, role, principles, and benefits of AI 
in healthcare, AI strategy development and implementation, and 
obstacles of AI adoption and potential solutions. Each session 
commenced with a clear definition of learning objectives. The training 
program consisted of two sessions per week, each lasting one hour, 
and lasted for three months. The program included information 
regarding AI skills, needs, strengths (e.g., diagnosis speed, 
communication), weaknesses, training needs, and the possibility of 
personalized training (e.g., virtual practice), hence, how it helps 
healthcare workers improve. Besides, it was discussed how AI can 
boost workplace happiness, reduce workload, save time, and increase 
job satisfaction. In the third post-intervention phase, healthcare 

providers were required to reassess their knowledge and attitudes by 
completing the same questionnaire assessing knowledge, general 
attitudes toward AI, and flourishing at work scale. This phase was 
done to evaluate the effect of the intervention on AI knowledge, 
attitudes, workplace competencies, and overall well-being among 
healthcare providers.

Study tool

The study tool included three main domains in addition to the 
demographic data (age, marital status, gender, educational level, and 
years of professional experience). This questionnaire was developed 
by researchers to assess healthcare providers’ knowledge of AI. Before 
starting the study, the questionnaire was translated into Arabic and 
back translated through a specialized bilingual, and afterwards, it was 
submitted to a board of public medicine experts to judge the tool items 
for relevance and appropriateness. Besides, each domain has been 
tested for reliability in prior studies.

The first domain was to assess AI knowledge based on participants’ 
prior understanding and post-training evaluation (19–23). This 
domain includes 35 questions in three formats; True/False (15 
questions), Multiple Choice (10 questions), and Matching (10 
questions), These questions are grouped into seven domains: 
Definition of AI (3 questions), Importance and benefits of AI (13 
questions), Core components and characteristics (5 questions), 
Barriers to AI implementation (3 questions), Role of AI and 
implementation strategies (3 questions), AI principles (5 questions), 
and AI applications in healthcare (3 questions). The items are shown 
in the Supplementary File. Each correct answer, regardless of question 
type, is awarded 1 point. Incorrect answers receive 0 points. Healthcare 
providers’ AI knowledge levels are categorized as follows: Adequate 
AI knowledge: ≥ 60%, Inadequate AI knowledge: < 60% (19–24). This 
domain has been tested for reliability (α = 0.79) (19).

The second domain was to assess the general attitudes toward AI 
(19–25). This scale consists of 20 items designed to evaluate 
individuals’ attitudes toward AI. Each item is rated on a 5-point Likert 
scale: (5 = Strongly Agree, 4 = Agree, 3 = Neutral, 2 = Disagree, 
1 = Strongly Disagree). The items are shown in the Supplementary File. 
Attitude scores are classified based on percentage: Positive attitude 
toward AI: ≥ 60% and negative attitude toward AI: < 60% (19–26). 
The questionnaire was tested for reliability (α = 0.88) (25).

The third domain was on flourishing at work (9, 19). The 
Flourishing at Work Scale measures workplace well-being using eight 
domains. Each item is valued on a 7-point Likert scale, ranging from 
7 = strongly agree and 1 = strongly disagree. The items are shown in 
the Supplementary File. The cutoff point for interpretation is 
determined based on the median of the dataset, providing an 
evidence-based measure of workplace flourishing and overall well-
being. The questionnaire was tested for reliability (α = 0.87) (9).

Data management

Data were digitized and statistically analyzed using SPSS version 
27.0. Qualitative data were presented as frequencies and relative 
percentages, while quantitative data were expressed as mean ± 
standard deviation (SD) or as median and range, depending on data 

FIGURE 1

Sampling process of the study participants.
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distribution after application of the Kolmogorov–Smirnov normality 
test. The percent of change was calculated according to the following 
formula: (“Post score – pre score”/pre score)*100. A paired t-test, 
Wilcoxon, and McNemar tests were used to compare the results pre- 
and post-intervention. The Mann–Whitney test, Spearman’s, and 
Pearson’s correlation were used to find the relation between variables 
according to data type. P-value of <0.05 indicates significant results, 
and <0.001 indicates highly substantial results.

Results

The study was conducted on 90 healthcare providers, aged 
between 24 and 51 years, with a mean age of 34.61 ± 7.61 years. 
Regarding gender, 57.8% were female, and 51.1% of the participants 
were from rural areas. The majority were married (84.4%), and most 
held postgraduate degrees (Master’s or MD). Approximately three-
quarters of the participants were physicians, with 50% having worked 
for five to less than 10 years. Notably, 90% of the participants had no 
prior training in AI.

Table 1 presents the change in the results of the questionnaire 
domains. There was a statistically significant increase in scores across 
all domains and the total knowledge score post-intervention compared 
to pre-intervention, with a 123.14% increase in the overall knowledge 
score. The highest percent of knowledge improvement was found in 
principles of AI in the health field (152.13%), and the least change was 
in the application of AI in the health field (81.82%). Additionally, there 
was a highly statistically significant improvement in attitude scores 
post-intervention, with a 74.28% increase. The flourishing score also 
showed a statistically significant increase in post-intervention, with a 
10.63% improvement. Figure  2 illustrates that the frequency of 
adequate knowledge, positive attitudes, and high work flourishing, all 
statistically significantly increased post-intervention compared to 

pre-intervention: adequate knowledge: 3.3 to 93.3%, positive attitude: 
10 to 64.4%, and high work flourishing: 45.6 to 60%.

Upon examining the correlation between the different post-
intervention scores among the healthcare providers studied, a 
statistically significant positive correlation was found between post-
intervention knowledge and attitude scores (r = 0.33, p = 0.001) 
(Table 2). Table 3 analyzed the relationship between the percentage of 
change and both sex and occupation. A statistically significant increase 
in the percentage change in attitude scores was observed among 
physicians compared to nurses (p = 0.01). Table 4 shows the results of 
the correlation between percentage change and age, education level, 
and years of experience. Both age and years of experience were 
significantly correlated with changes in knowledge and attitude scores.

Discussion

As the use of AI in healthcare increases, involving healthcare 
professionals (HCPs) in AI-enabled technologies will become 
increasingly crucial. However, HCPs need to be  ready for this 
revolution through AI literacy. Additionally, interventions that 
improve digital health literacy will enhance the efficiency of the health 
system and provide opportunities for better health care. This quasi-
experimental trial was carried out at Zagazig University hospitals. It 
aims to examine the ramifications of an AI augmentation paradigm 
on healthcare practitioners’ proficiencies and occupational flourishing 
within clinical settings. Assessing health care workers’ knowledge will 
assist in identifying their educational needs regarding AI integration 
in clinical settings.

The present study found a knowledge gap that may be due to the 
need for more training, education, or academic curriculum for 
undergraduates or postgraduates. The low knowledge reported by the 
current study can be justified by the fact that 90 % of the healthcare 

TABLE 1 Artificial intelligence technologies knowledge, general attitudes toward artificial intelligence, and flourishing at work scales pre- and post-
intervention among the studied healthcare providers.

Variable Pre (n = 90) Post (n = 90) Test P % of change

Definition of AL and how it 

works

1 (0–2) 3 (1–3) 7.86 <0.001**,† 136.54%

Benefits and importance of 

AI

5.01 ± 1.8 10.58 ± 1.23 27.67 <0.001**,‡ 143.17%

Core components and 

characteristics of AI

2 (0–5) 4 (1–5) 7.53 <0.001**,† 127.15%

Barriers of using AI in 

health field

1 (0–3) 3 (1–3) 7.85 <0.001**,† 128.08%

Role and strategies 1 (0–3) 2 (1–3) 7.46 <0.001**,† 91.13%

Principles of AI in health 

field

1 (0–3) 4 (1–5) 7.74 <0.001**,† 152.31%

Applications of artificial 

intelligence that can help the 

nurses

1 (0–2) 3 (1–3) 7.05 <0.001**,† 81.82%

Total knowledge 12.28 ± 2.87 26.34 ± 3.24 39.27 <0.001**,‡ 123.14%

Attitudes 36.84 ± 12.24 61.57 ± 8.12 15.13 <0.001**,‡ 74.28%

Flourishing at work 35.62 ± 7.52 37.99 ± 6.17 3.27 0.002*,‡ 10.63%

Data presented as mean ± SD or median (range), †: paired Wilcoxon test, ‡: paired t-test, *: significant (P < 0.05), **: highly significant (P < 0.001).
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providers studied did not receive any training regarding AI. Also, it is 
attributed to healthcare students needing to complete training courses 
in this field. The current study found a statistically significant positive 
correlation between knowledge and attitude regarding AI. This 
indicates that the participants’ attitudes are influenced by their 
knowledge and perception of AI benefits. The study revealed that 
adequate knowledge, good attitude, and good work flourishing all 
increased post-intervention compared to pre-intervention. This could 
be explained that with intervention, the study participants recognize 
that technology will improve access to information and aid in correct 
decision making for both clinicians and policy makers. This was 
consistent with an analysis of an intervention program on nurses only, 
which indicated a significant magnitude effect of change in knowledge, 
attitudes of AI technology managerial competencies, and work 
flourishing (19). Although research indicates ongoing efforts to 
evaluate the outcomes of AI-related education interventions, there 
remains a lack of standardized assessment tools, limiting the ability to 
conduct a comprehensive and consistent evaluation of their 
effectiveness (27). However, a lack of digital health literacy will remain 
the main barrier hindering technology adoption.

The present study revealed that adequate knowledge 
pre-intervention was needed to be higher. This is consistent with a 
Syrian study and another study in Pakistan (28, 29). They found that 

medical students and Physicians needed better knowledge of AI and 
its applications. There is a need that AI to be added to the curricula of 
medical and nursing schools in these countries, especially with the era 
of digital transformation. Additionally, a recent Egyptian study on 
medical students revealed that only 61% of participants had 
satisfactory knowledge of AI (30).

Regarding attitudes toward AI, the current study found a 
statistically significant increase in attitude score post compared to 
pre-intervention, with a percentage increase of 74.28%. These 
findings are consistent with an Egyptian study that revealed medical 
students and house officers in Egypt have an overall negative 
attitude towards the integration of AI technologies in healthcare 
(31). These results were consistent with a systematic review of 
primary healthcare physicians who had evidence suggesting that 
knowledge levels were generally low, with self-seeking learning, 
diverse attitudes, and concerns about losing jobs and the lack of 
adoption of new technologies. Besides, the practice experience 
tends to be positive with AI prior training (32). On the contrary, an 
American study of PHC physicians revealed that PCPs have largely 
positive attitudes towards AI. However, these attitudes often depend 
on the setting of implementation. Primary care providers (PCPs) 
have expressed concerns regarding integrating AI in primary care, 
primarily related to people-and-process factors and technological 
challenges (33). The reported barriers in that review influence the 
use of digital technologies; however, there are facilitators 
encouraging the use of technology as useful and easy to use. These 
findings were consistent with a systematic review that examined 
healthcare students’ attitudes, knowledge, and skills in AI and 
revealed that although healthcare students had a positive attitude 
toward AI in medicine, most healthcare students have low 
knowledge and limited skills in working with it and need more 
knowledge and skills (34). Digital and healthcare infrastructure 
variances might explain significant regional differences in 
knowledge. The negative attitude and low flourishing of work scores 

FIGURE 2

Knowledge and attitudes toward artificial intelligence and work flourishing among the studied HCWs pre & post intervention P: McNemar test, 
*: significant (p < 0.05), **: highly significant (p < 0.001).

TABLE 2 Correlation between different scales post-intervention among 
the studied healthcare providers.

Variable Knowledge 
(n = 149)

Attitude (n = 149)

r P r P

Attitude 0.33 0.001* ---- ----

Working 

flourishing

0.03 0.80 0.19 0.07

r: Pearson’s correlation coefficient, *: significant (p < 0.05).
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of participants pre-intervention may be due to AI concerns. This 
contradicts a Korean study suggests that the majority of studied 
physicians believed that AI would complement their roles in the 
future and that medical students and doctors prefer the usage of AI 
in the medical field (35). Moreover, post-intervention, both scores 
significantly improved, which indicates that better knowledge 
fosters work flourishing and leads to a promising AI perception. 
Another Egyptian research study on nurses’ perception of AI 
revealed a positive association between nurses’ perceptions and 
attitudes toward AI. Nurses believe artificial Intelligence can 
improve health care, including patient care and clinical decision-
making. Comprehensive training enhances patient outcomes and 
patient–nurse relationships (36). Another two Egyptian studies 

revealed that most nurses had reasonable perceptions and positive 
attitudes toward using AI in healthcare (37, 38).

The present study found that age and years of experience were 
negatively correlated with changes in knowledge and attitude. This 
could be explained by the fact that most studied groups had post-
graduate degrees (master’s and MD). This is like a study on physician 
therapists, which revealed that educational qualifications and 
experiences were substantial predictors of knowledge about AI 
applications. Moreover, their knowledge of AI applications in 
rehabilitation was less than their knowledge of AI in general (39). 
Sabra et  al. found that nurses’ attitudes towards AI are mainly 
predicted through age, qualifications, years of experience, and their 
social status (37).

The present study revealed a statistically significant increase in 
flourishing score post compared to pre-intervention, with a percentage 
increase of 10.63%. This is consistent with a survey of nurses (26). On 
the contrary, another study (40) stated that AI could impact the well-
being of employed workers in different occupations. Workers at higher 
risk of computerization experience lower stress levels but worse health 
and lower job satisfaction. The well-being of workers is of significant 
social importance. They emphasized the harm of technological 
substitution and the benefits of technological complementarity (40). 
Finally, a systematic review combined with a survey of physicians 
stated that despite the increasing application of clinical, most of them 
lack knowledge and practical experience. Overall, participants have 
positive but discrete attitudes about AI (41). Despite the varied 
attitudes around clinical AI, there was a consensus that there should 
be collaborations between AI and human capabilities, with enhanced 
AI literacy among HCPs. Innovative undergraduate learning 
opportunities will enhance their digital literacy and facilitate the 
adoption of AI technology (42). There is a necessity to solve AI 
adoption barriers and facilitate all aspects of implementation. The 
concerns towards AI include people-and-process concerns, e.g., 
healthcare equity, workflow integration, and other technology-related 
concerns, e.g., AI accuracy, safety, and potential biases (33). These 
concerns should be  addressed through literacy interventions. 
Successful integration of AI in healthcare requires regulatory and 
infrastructure-level interventions concerning institutional ethics and 
data-sharing agreements. Training in AI should be  innovative 
and effective.

Limitations

The study was conducted at a single institution (Zagazig 
University Hospital), which may limit the generalizability of the 
findings to other healthcare settings with different infrastructures, 
populations, or resources. Quasi-experimental design with the 
absence of a control group restricts the ability to attribute observed 
changes solely to the intervention, as external factors could have 
influenced the outcomes.

The post-intervention assessment was conducted immediately 
after the program, limiting insight into the long-term retention of 
knowledge, sustained attitude changes, or lasting improvements in 
workplace flourishing. The reliance on self-administered 
questionnaires may introduce response bias, including social 
desirability or overestimation of knowledge and attitudes. In addition, 
the study sample consisted primarily of doctors and healthcare 
providers with postgraduate degrees, which may not reflect the 

TABLE 4 Correlation between % of change and age, education, and years 
of experience among the studied females.

Variable Change in 
knowledge 

(n = 90)

Change in 
attitude 
(n = 90)

Change in 
flourishing 

(n = 90)

r P r P r P

Age −0.26 0.01* −0.30 0.004* 0.11 0.31

Education 0.14 0.20 0.21 0.05 0.003 0.98

Years of 

experience

−0.21 0.04* −0.32 0.002* 0.04 0.72

r: Spearman’s correlation coefficient, *: significant (P < 0.05).

TABLE 3 Relation between % of change and sex and occupation.

Variable N Score P§

Median Range

Knowledge Sex Male 38 129.02 28.57–

300

0.10

Female 52 116.67 23.81–

200

Occupation Doctor 65 116.77 23.81–

300

Nurse 25 118.19 42.86–

222.22

0.61

Attitude Sex Male 38 70.04 12.24–

255

0.66

Female 52 76.03 1.45–270

Occupation Doctor 65 82.35 12.24–

270

0.01*

Nurse 25 48.65 3.03–

223.81

Work 

flourishing

Sex Male 38 8.69 1.05–

122.22

0.59

Female 52 12.05 2.92–

153.33

Occupation Doctor 65 6.53 2.92–

122.22

0.27

Nurse 25 6.31 1.05–

153.33

§: Mann Whitney test, *: significant (P < 0.05).
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broader healthcare workforce, including less experienced or differently 
educated providers.

Conclusion

The AI intervention program significantly enhanced healthcare 
providers’ work flourishing, knowledge, and competencies, 
demonstrating its effectiveness and practical value. These findings 
highlight the critical need to equip healthcare providers with 
comprehensive AI training to not only expand their technical 
understanding but also address apprehension surrounding AI 
integration in clinical practice. Actively involving healthcare 
professionals in the implementation and application of AI fosters their 
sense of competence, increases engagement, and contributes to a more 
resilient and adaptive workforce. Furthermore, integrating AI 
technologies into medical education curricula is essential to prepare 
future healthcare professionals for an evolving digital 
healthcare landscape.

We strongly recommend that future research explore the long-
term impact of AI training programs and support real-world 
applications through initiatives such as national-level implementation, 
continuous professional development, and follow-up studies to assess 
knowledge retention and sustained behavioral change. A strategic, 
well-supported approach to AI integration will be vital in shaping a 
more innovative, equitable, and effective healthcare system.
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