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Abstract

Background: Opportunities and challenges accompany the ongoing digital transformation in healthcare. These are exemplified by the extensive use of electronic health records (EHR) and digitalization of national health systems. EHRs enhance patient care and information accessibility but can also lead to technostress (i.e. stress associated with technology use). With a focus on job burnout, the authors investigate the effects of the dimensions of technostress—techno-complexity, techno-invasion, techno-overload, and techno-uncertainty—on work engagement among healthcare personnel using EHR.

Methods: A quantitative, cross-sectional design was employed to investigate the relationships among technostress, burnout, and work engagement among healthcare professionals using EHRs. Data were collected from 213 healthcare workers in Indonesia. Partial least squares–structural equation modeling was applied to assess the direct effects of technostress dimensions and indirect effects as mediated by job burnout.

Results: Techno-overload unexpectedly lowers burnout, indicating an adaptive response, while techno-complexity, techno-invasion, and techno-uncertainty increase it. Burnout significantly reduces work engagement, confirming its mediating effect between technostress and work engagement.

Conclusion: Different aspects of technostress exert a range of effects on healthcare workers, with some factors reducing burnout and others increasing it based on organizational support and skill levels. Enhancing digital support, including targeted training, and simplifying systems are essential to reduce technostress and improve workforce engagement in digital healthcare environments.

Plain Language Summary

Digital technologies such as electronic health records (EHRs) are increasingly used in healthcare to improve patient care and information management. However, these systems can also create stress for healthcare workers, known as technostress. This study examined how different types of technostress affect job burnout and work engagement among healthcare professionals using EHRs in Indonesia. Data were collected from 213 healthcare workers and analyzed to explore how four aspects of technostress—techno-complexity, techno-overload, techno-invasion, and techno-uncertainty—relate to burnout and work engagement. The results showed that techno-complexity, techno-invasion, and techno-uncertainty increased burnout, which then reduced work engagement. Interestingly, techno-overload was associated with lower burnout, suggesting that some workers may adapt to higher digital workloads. These findings highlight the importance of organizational support, training, and user-friendly digital systems to reduce technostress and maintain healthcare workers’ engagement in increasingly digital healthcare environments.
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Technostress is defined as “the stress experienced by individuals as a result of using technology.”1 It is “a modern disease of adaptation caused by an inability to cope with new computer technologies in a healthy manner.” And it is a “state of arousal observed in certain employees who are dependent on computers in their work.”1 The five dimensions of technostress are defined in Table 1.




Table 1.The five dimensions of technostress.1,2


	Dimension
	Description





	Overload
	Feeling of being forced to work faster and longer due to technology.



	Complexity
	Sense of inadequacy or difficulty using technology.



	Invasion
	Difficulty drawing boundaries between one’s personal and professional lives.



	Insecurity
	Fear of losing one’s job because others might be more adept at using technology.



	Uncertainty
	Perception of having difficulty keeping up with ongoing advancements and changes in technology.


	*The stress experienced by individuals as a result of using technology.1





Chronic work-related stress that is not well managed can lead to the syndrome known as “burnout.” When a person lacks the necessary resources to handle the situation, the resulting response could be ineffective and maladaptive. The three main dimensions of burnout include (1) emotional exhaustion or excessive tiredness; (2) depersonalization, indifference, or emotional detachment towards various aspects of work, including towards patients; and (3) diminished personal accomplishment, or a decline in one’s sense of competence in their work.2,3

The positive psychological state associated with one’s work is referred to as “engagement,” as exemplified by three main characteristics: vigor, dedication, and absorption. High levels of energy and mental toughness while working are characteristics of vigor. Dedication reflects a strong involvement in one’s job, accompanied by feelings of significance, enthusiasm, and pride. The term “absorption” describes a high degree of focus, enjoyment, and commitment in work, which can be challenging to stop.4,5

Technostress and Burnout

Burnout at work is more common among healthcare workers than in the general population. Examples of the expression of poorly managed burnout in the workplace include: (1) feelings of exhaustion or lack of energy; (2) detachment from work or a sense of cynicism toward one’s job; and (3) feelings of ineffectiveness or unmet expectations. The healthcare professional might exhibit a negative attitude, mental exhaustion, diminished self-confidence, and emotional instability.6,7

Challenges related to the use of digital technology in healthcare include limited usability of health technology systems, growing documentation burdens that limit time for direct patient interaction, and inadequate training in the use of digital systems. Burnout among healthcare workers has been linked to all of these difficulties.8 The indirect character of clinical services, the extra administrative burden associated with electronic health records (EHRs) documentation, extended work hours, and the decline in work-life balance are the main causes of stress associated with the use of EHR. More than 50% of frontline medical workers, including those in internal medicine and emergency care, report having one or more burnout symptoms.6,7

According to research, 69.6% of medical students and healthcare professionals said that using an EHR was linked to experiencing burnout symptoms, even if some of them were unaware that they were experiencing burnout.9 A study carried out in the United States revealed a similar outcome. The EHRs have several advantages over conventional paper-based systems, but they also present new difficulties and are now a major cause of burnout.10 Research examining the connection between each distinct aspect of technostress and burnout has been scarce up to this point

The Relationship Between Job Burnout and Work Engagement

It is proposed that emotional exhaustion, depersonalization, and reduced personal accomplishment are the three principal dimensions of the burnout syndrome.2,11 Its prevalence among healthcare providers ranges from 40 to 60%, contributing to high turnover rates that affect patient care and professional satisfaction.4

Work engagement is substantially correlated with job performance. It is a psychological state of contentment, dedication, and drive for one’s work. Vigor (effort, self-generated energy, and resolve), commitment (exaltation, empowerment, and active support), and absorption (immersion and high levels of focus in professional tasks) are the three key domains of work engagement.2 Higher self-efficacy, task performance, inventiveness, and quality are indicators of an employee’s willingness to take on new responsibility. People who are content with their lives typically have greater levels of career and job commitment, which are linked to life satisfaction and directly affect productivity and performance at work. However, according to Rao et al.,4 work engagement can serve as a protective barrier against the detrimental impacts of pressures and job burnout.

Greater work engagement can reduce the likelihood of job burnout. In earlier literature, burnout and work engagement were typically seen as opposite and unrelated states. However, burnout and low work engagement reportedly coexist in a number of studies. Despite their conceptual differences, these constructs show a negative association.2 Challenging or demanding work conditions are linked to higher levels of burnout, whereas adequate resources promote work engagement, although the positive effects of these resources differ depending on the specific population and the setting being studied.2 High levels of burnout and low levels of work engagement were found in a meta-analysis of nurses.12–14

Work engagement and burnout have a significantly negative correlation. According to Alexias, Papandreopoulou, and Togas,15 healthcare workers with high levels of work engagement, especially those with robust vigor, tend to show lower levels of burnout. On the other hand, reduced vigor is linked to increased likelihood of burnout driven by emotional exhaustion. Burnout might also emerge when personal accomplishment is low, even among individuals who report high vigor. Professionals exhibiting low or very low dedication show an exceptionally high probability, around 90–100%, of experiencing burnout due to emotional exhaustion.2 According to Perepelkin and Wilson,16 work engagement is thought of as an antidote to burnout. Engagement increases as the causes of burnout are diminished or removed.

Methods

Study Design, Participant Selection, and Data Collection

Using burnout as a mediating variable, this study used a quantitative method with a cross-sectional design to investigate the impact of technostress experienced by healthcare professionals as a result of using EHRs on work engagement.

Healthcare workers employed in Indonesian healthcare facilities with EHR systems comprised the research population. Purposive sampling was predicated on the inclusion criteria of healthcare professionals that actively use EHR in their day-to-day operations.

Data collection utilized a digital questionnaire modified from validated instruments measuring technostress, burnout, and work engagement. Data were collected via an online survey distributed between October 1 and November 30, 2025. Study participants were healthcare workers (including doctors and nurses) based on the results of a purposive sampling by sharing the survey link through WhatsApp groups affiliated with the Indonesian Doctor Association and Indonesian Nurses Association. This ensured nationwide representation from diverse regions. The questionnaire was administered in Bahasa Indonesia, the official and national language of Indonesia, adopting validated translated versions from Widhianingtanti and Luijtelaar ,17 Hapsari, Rohmatullayaly and Widayati18 and official translated version from www.wilmarschaufeli.nl for the Utrecht Work Engagement Scale (UWES) Indonesian version.19 Google Forms platform ensured complete responses, requiring all items to be answered before submission, resulting in no missing data.

Variables and Measurements

Work Engagement, burnout, and technostress are the three primary factors according to the research paradigm (Figure 1). As the exogenous construct, technostress functions as a predictor that influences or explains other constructs. The endogenous concept of work engagement is impacted or clarified by other constructions. In the meantime, job burnout acts as a mediating construct, absorbing the external construct’s effect and transferring it to the endogenous construct.

Fig. 1.Technostress research analysis model. Study hypotheses: H1. techno-overload has a positive effect on job burnout; H2. techno-complexity has a positive effect on job burnout; H3. techno-uncertainty has a positive effect on job burnout; H4. techno-invasion has a positive effect on job burnout; H5. job burnout has a negative relationship with work engagement.
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A questionnaire modified from Ragu-Nathan et al.1 was used to quantify technostress (Appendix A). It consists of five primary dimensions: techno-overload (five items), techno-invasion (four items), techno-complexity (five items), techno-insecurity (five items), and techno-uncertainty (four items). This tool is intended to evaluate the degree of psychological stress brought on by using contemporary information technology (IT).1 A five-point Likert scale, with 1 denoting strongly disagree and 5 denoting strongly agree, was used to measure each item. Since the techno-insecurity dimension is irrelevant to the setting of healthcare workers, it was left out of the analysis. Limited technical proficiency is not a sufficient reason to substitute medical professionals.

Burnout was measured using the Maslach Burnout Inventory (MBI), which is widely used to assess the three dimensions of burnout: exhaustion (9 items), personal accomplishment (8 items), and cynicism (5 items).11 A seven-point Likert scale, with 0 representing never and 6 representing every day, was used to rate each item. The MBI questionnaire used in this study was modified to represent burnout conditions unique to Indonesian healthcare personnel (Appendix B).

The 17-item UWES, which has three primary dimensions—vigor, dedication, and absorption—was used to gauge work engagement. A seven-point Likert scale, with 0 denoting never and 6 denoting every day, was used to evaluate each item. The UWES is a dependable and trustworthy tool for evaluating an employee’s degree of involvement and psychological connection to their work.19 The components were modified to take into account the linguistic and cultural background of Indonesian medical professionals (Appendix C).

Data Analysis

Partial least squares structural equation modeling (PLS-SEM) with SmartPLS version 4 software was used to analyze the data. The PLS-SEM method was chosen because it is well-suited for datasets that do not follow a normal distribution and for its ability to test complex relationships between variables.20,21 The measuring model was first evaluated in order to determine its construct reliability, discriminant validity, and convergent validity. Convergent validity was evaluated using the average variance extracted (AVE) with a minimum threshold of 0.5, while construct reliability was measured using composite reliability (CR) and Cronbach’s alpha, both with a minimum acceptable value of 0.7.20

The structural model was then assessed using path coefficient testing to determine the relevance and strength of correlations between constructs after verification that the measurement model satisfied all requirements. In order to comprehend the process by which technostress affects healthcare professionals’ work engagement, the results were thoroughly evaluated.

Results

The characteristics of the 213 respondents who participated in this survey are summarized in Table 2.




Table 2.Respondents’ characteristics.


	Characteristics
	Frequency (%)





	Sex
	



	 Male
	68 (32)



	 Female
	145 (68)



	Age (years)
	



	 < 20
	0



	 20–24
	20 (9)



	 25–44
	152 (71)



	 4–59
	32 (15)



	 ≥ 60
	9 (4)



	Profession
	



	 GP
	138 (65)



	 Specialist
	21 (10)



	 Dentist
	14 (7)



	 Nurse
	35 (16)



	 Midwife
	5 (2)


	GP: general practitioner.





From the collected data, validity and reliability testing used outer model evaluation with PLS-SEM. The outer model was assessed through convergent validity, AVE, Cronbach’s alpha, and CR, with the following criteria: outer loading > 0.6; AVE > 0.5; Cronbach’s Alpha > 0.7; CR > 0.7. To assess discriminant validity, the heterotrait-monotrait ratio (HTMT) was used, with an acceptable threshold of < 0.9.20

Table 3 lists the results of validity and reliability testing. The outer model analysis demonstrates that the validity and reliability of indicators for each construct met the required criteria. Although several indicators of job burnout (JPA2-JPA8) showed negative loadings, the absolute loading values remained acceptable (AVE > 0.50), consistent with burnout scales that frequently include reverse-worded items, which naturally produce negative loading values.20,21 Theoretically, these loadings measure emotional exhaustion in the opposite direction; therefore, negative loadings do not compromise construct validity and are retained in the analysis.




Table 3.Validity and reliability testing.


	Variable/Items
	Outer loading (> 0.6)
	Average variance extracted (> 0.5)
	Cronbach’s alpha (> 0.7)
	Composite reliability (> 0.7)





	Techno-complexity
	
	
	



	TC1
	0.841
	0.739
	0.911
	0.934



	TC2
	0.906



	TC3
	0.908



	TC4
	0.758



	TC5
	0.877



	Techno-invasive
	
	
	



	TIV1
	0.896
	0.842
	0.937
	0.955



	TIV2
	0.902



	TIV3
	0.943



	TIV4
	0.927



	Techno-overload
	
	
	



	TO1
	0.714
	0.639
	0.862
	0.897



	TO2
	0.742



	TO3
	0.901



	TO4
	0.739



	TO5
	0.880



	Techno-uncertainty
	
	
	



	TU1
	0.779
	0.742
	0.885
	0.920



	TU2
	0.920



	TU3
	0.865



	TU4
	0.874



	Job burnout
	
	
	



	JC1
	0.707
	0.539
	0.792
	0.806



	JC2
	0.676



	JC3
	0.678



	JC4
	0.799



	JC5
	0.805



	JE1
	0.720



	JE2
	0.824



	JE3
	0.779



	JE4
	0.867



	JE5
	0.660



	JE6
	0.868



	JE7
	0.832



	JE8
	0.832



	JE9
	0.771



	JPA2
	-0.704



	JPA3
	-0.650



	JPA4
	-0.582



	JPA5
	-0.515



	JPA6
	-0.661



	JPA7
	-0.623



	JPA8
	-0.739



	Work engagement
	
	
	



	WA1
	0.636
	0.582
	0.943
	0.943



	WA3
	0.840
	
	
	



	WA5
	0.755
	
	
	



	WA6
	0.617
	
	
	



	WD1
	0.600
	
	
	



	WD2
	0.912
	
	
	



	WD3
	0.832
	
	
	



	WD4
	0.767
	
	
	



	WV1
	0.881
	
	
	



	WV2
	0.918
	
	
	



	WV3
	0.754
	
	
	



	WV4
	0.771
	
	
	



	WV5
	0.662
	
	
	



	WV6
	0.626
	
	
	


	Note: TC1-TC5 represent indicators of techno-complexity; TIV1-TIV4 represent indicators of techno-invasion; TO1-TO5 represent indicators of techno-overload; TU1-TU4 represent indicators of techno-uncertainty; JC1-5, JE1-9, JPA2-8 represent indicators of job burnout; and WA1-6, WD1-4, WV1-6 represent indicators of work engagement. Outer loadings represent standardized factor loadings. AVE = average variance extracted; CR = composite reliability. Values represent standardized coefficients obtained from the Partial Least Squares Structural Equation Modeling analysis. Heterotrait-Monotrait ratio (HTMT < 0.9).20





Data from Table 3 also reveal that all AVE values were greater than 0.5 (range 0.539–0.842), Cronbach’s alpha > 0.7 (range 0.792–0.943), and CR > 0.7 (range 0.806–0.955). This indicates that each construct explains more than half of the variance in its indicators, demonstrating adequate convergent validity. Based on these evaluations, it can be concluded that all indicators are consistent and reliable in measuring their respective constructs.

Discriminant validity was assessed using the HTMT. Table 4 shows that all HTMT values were below the threshold of 0.90,20 ranging from 0.407 to 0.917, indicating that each construct demonstrated adequate conceptual distinctiveness.




Table 4.Discriminant validity testing based on the HTMT criterion.


	Variable
	Job burnout
	Techno-complexity
	Techno-invasive
	Techno-overload
	Techno-uncertainty
	Work engagement





	Job burnout
	0.734
	
	
	
	
	



	Techno-complexity
	0.566
	0.860
	
	
	
	



	Techno-invasive
	0.543
	0.684
	0.917
	
	
	



	Techno-overload
	0.407
	0.791
	0.689
	0.799
	
	



	Techno-uncertainty
	0.422
	0.470
	0.407
	0.428
	0.861
	



	Work engagement
	-0.810
	-0.359
	-0.371
	-0.233
	-0.191
	0.763


	Note: Values represent the Heterotrait-Monotrait ratio (HTMT) obtained from Partial Least Squares Structural Equation Modeling analysis and are standardized coefficients without measurement units. HTMT values below 0.90 indicate adequate discriminant validity. 22





Structural model analysis was then conducted to evaluate the hypothesized relationships among the variables in this study. The results of the structural model analysis are presented in Table 5. The findings indicate that techno-complexity has a positive and significant relationship with job burnout (β = 0.460, t = 4.823, p < 0.001). Techno-invasion also demonstrated a positive and significant relationship with job burnout (β = 0.339, t = 4.820, p < 0.001). In contrast, techno-overload showed a significant but negative effect on job burnout (β = –0.268, t = 2.762, p = 0.006). Furthermore, techno-uncertainty had a positive and significant relationship with job burnout (β = 0.182, t = 2.529, p = 0.012). Lastly, job burnout demonstrated a strong negative effect on Work Engagement (β = –0.810, t = 28.850, p < 0.001).




Table 5.Hypothesis testing results.


	Hypothesis
	Standardized path coefficient
	T-statistics
	P-value
	Decision





	H1: Techno-complexity → Job burnout
	0.460
	4.823
	0.000
	Accepted



	H2: Techno-invasive → Job burnout
	0.339
	4.820
	0.000
	Accepted



	H3: Techno-overload → Job burnout
	-0.268
	2.762
	0.006
	Rejected



	H4: Techno-uncertainty → Job burnout
	0.182
	2.529
	0.012
	Accepted



	H5: Job burnout → Work Engagement
	-0.810
	28.850
	0.000
	Accepted


	H: hypothesis





To ascertain if job burnout acts as an intervening mechanism connecting the aspects of technostress to work engagement, mediation analysis was carried out. Table 6 illustrates that job burnout had a significant indirect influence of techno-complexity on work engagement (β = –0.373, t = 4.651, p < 0.001). Additionally, techno-invasion showed a substantial negative indirect effect on work engagement through job burnout (β = –0.274, t = 4.706, p < 0.001).




Table 6.Indirect effect testing.


	Mediation path
	Indirect Effect (β)
	T-statistics
	P-value
	Decision





	Techno-complexity → Job burnout → Work engagement
	-0.373
	4.651
	0.000
	Significant mediation



	Techno-invasive → Job burnout → Work engagement
	-0.274
	4.706
	0.000
	Significant mediation



	Techno-overload → Job burnout → Work engagement
	0.217
	2.704
	0.007
	Significant mediation (positive direction)



	Techno-uncertainty → Job burnout → Work engagement
	-0.148
	2.501
	0.013
	Significant mediation




Feeling overwhelmed by technology actually had a surprising positive effect on work engagement. In other words, when healthcare professionals used technology intensively, it seemed to lower their burnout levels and made them more engaged in their work. On the other hand, frequent changes or updates in technology created uncertainty that increased burnout and, as a result, decreased their enthusiasm for work. Overall, these results show that burnout plays a key role in connecting how technostress affects healthcare workers’ motivation and involvement in their jobs.

The explanatory power of endogenous factors in the study model was assessed using the coefficient of determination (R2). Table 7 displays the R2 results. The construct job burnout has an R2 value of 0.412, meaning that the dimensions of technostress account for 41.2% of the variance in job burnout. According to the criteria put forth by Hair et al., this value is categorized as moderate, indicating that while technostress is a factor in burnout, other factors outside the research model also have an impact.20 Work Engagement showed a strong R2 value of 0.656. This shows a robust predictive link, with job burnout accounting for 65.6% of the variance in work engagement. These findings highlight the important psychological process that burnout plays in determining healthcare professionals’ degree of work engagement.




Table 7.R2 evaluation.


	Construct
	R2
	Category





	Job burnout
	0.412
	Moderate



	Work engagement
	0.656
	Substantial


	R2: coefficient of determination.





Discussion

EHRs have the potential to improve the efficacy, safety, and quality of healthcare services.22,23 However, adopting EHRs might cause technostress for some healthcare personnel, which can lead to burnout.10,23 The high demands of their profession and the rapid speed of digital transformation in healthcare services make healthcare workers especially susceptible to work-related stress. The setting in which healthcare workers are employed also influences work engagement and job satisfaction, both of which are shaped by the emotional demands and workload associated with different clinical environments.23–25 Rao et al. emphasized that workplace engagement is also essential for physicians.4

The results of this study reveal that job burnout is positively correlated with techno-complexity, techno-invasion, and techno-uncertainty. These findings are consistent with earlier research demonstrating that the intricacy of new technologies, the intrusion of work into personal time through digital tools, and the continuous uncertainty associated with continuously changing health information systems all contribute to increased burnout among healthcare workers.23–25 Several EHR design-related factors have been linked to elevated stress and burnout, including slow system performance, difficulty navigating the interface efficiently, excessive documentation, fear of overlooking important information, disruption of the patient-clinician relationship, and practices that prioritize billing over patient care.24 In addition, a study conducted in Swiss psychiatric hospitals showed that physicians and nurses experience the greatest levels of technostress among all hospital staff, largely due to a mismatch between the effort required to use technology and the benefits it provides. This study also reported a positive association between technostress and burnout symptoms.26

This result could be explained by a lack of experience of healthcare professionals with recently introduced EHR systems, which makes them feel inadequate when utilizing the technology. It becomes essential to continuously adapt to sophisticated technological systems, especially in environments where errors can have serious consequences.27 The blurring of work-life boundaries due to constant connectivity and expectation of availability may exacerbate emotional tiredness and have a detrimental effect on the mental health healthcare workers. This persistent intrusion increases stress and accelerates burnout.28 Rapid and unpredictable changes in technology force employees to continually update their skills, creating ongoing anxiety and a sense of instability. This uncertainty increases emotional strain, further fueling burnout.29 Furthermore, the lengthening time needed to run electronic equipment could also cause technostress, which would eventually result in burnout.23,30,31

Based on the results presented here, techno-overload has a negative correlation with job burnout and a positive indirect effect on work engagement that is mediated by a decrease in burnout. These findings contrast with earlier research27,28 that found a higher risk of burnout when healthcare personnel were “forced” to work quicker because of a greater workload or information workload. Multiple systematic reviews and empirical studies consistently report that techno-overload leads to higher emotional exhaustion and burnout.27,28

Kaltenegger et al.,27 also identified techno-overload as a significant predictor of burnout. Although this finding appears contradictory to early technostress theory, it aligns with the concept of techno-eustress, a positive and constructive form of technostress in which stress originating from technology is perceived as a motivating challenge rather than a hindrance. In this context, individuals view technological use as an opportunity to learn, enhance efficiency, and acquire new skills.27,32,33 The key factor is how individuals interpret technology demands, seeing them as challenges to overcome rather than threats.34 Better EHR usability and higher informatics competence are found linked to better healthcare workers and patient outcomes.35 According to Tarafdar et al., the results may also be indicative of an adaptive technostress response, in which frequent use of technology increases familiarity, speed, and workflow efficiency.34 Furthermore, a protective factor that reduces perceived load and eventually improves work engagement may be provided by enough institutional support, such as appropriate training, sufficient IT support, and technical assistance28.

Work Engagement and job burnout showed a significant negative correlation in this study. This validates the study’s hypothesis that job burnout is negatively correlated with work engagement, which is in line with earlier research demonstrating a negative correlation between these constructs, with burnout-affected healthcare workers exhibiting lower work engagement.12–14 These results are also consistent with the research of Hafstad et al.,36 which showed a dialectical link between burnout and work engagement, indicating that these two states might co-occur and dynamically impact one another rather than just being opposites.

By distinguishing the roles of distinct technostress dimensions in influencing burnout, the study’s findings add to the body of knowledge on technostress in healthcare. This study emphasizes that not all variables have the same direction or degree of influence, in contrast to earlier research that frequently considered technostress as a single, cohesive entity. These results have significant practical ramifications for controlling technostress in healthcare settings, especially when it comes to the deployment of digital health systems such as EHR. The need to streamline digital systems, enhance usability, and reduce technological intrusions outside of working hours is highlighted by the beneficial and substantial effects of techno-complexity and techno-invasion on burnout.37 To help healthcare personnel handle technological complexity without feeling more psychologically strained, healthcare organizations should offer sufficient training and encourage the development of digital capabilities.38

Techno-uncertainty and job burnout are positively correlated, which suggests that in order to reduce stress, system changes must be effectively explained and supported by organized change management techniques. The detrimental impact of techno-overload on burnout implies that, when combined with user familiarity and appropriate adaptation, technology use can serve as a facilitating resource that improves efficiency.38,39 This highlights the significance of thorough training and sufficient assistance for healthcare professionals to make the best use of technology, enabling digital tools to function as facilitators rather than burdens. The importance of reducing burnout is further shown by the substantial negative correlation between job burnout and work engagement, which may have a favorable effect on productivity and the standard of healthcare services.40,41 To maximize technology’s potential as a helpful tool in the provision of healthcare services, a comprehensive strategy that incorporates organizational support, training, and human-centered technology design is required.28

These findings suggest that interventions should be targeted to tackle the specific technostressors affecting each group, rather than utilizing a one-size-fits-all strategy. Identifying which technostressors have the highest impact enables organizations to allocate resources more efficiently, such as prioritizing IT support, training, or process redesign where they are most needed. Some technostressors may have positive characteristics; therefore, solutions should aim to limit harm while retaining or boosting possible advantages.26,38,42

Limitations

This study’s primary drawback is its cross-sectional design, which limits the capacity to make compelling causal inferences. To gain a deeper understanding of the dynamics of the links between burnout and technostress aspects across time, longitudinal studies are required. Furthermore, social desirability bias, perceptual bias, interpretive bias, and respondent weariness are concerns associated with the self-reported nature of the data.

Future studies may incorporate direct data collection methods, such as interviews, to reduce these biases. Moreover, this study did not analyze the influence of respondents’ demographic or professional characteristics, which may affect the development of technostress, job burnout, and work engagement. Future research should examine these characteristics, such as age groups and job types, to enable organizations to design more targeted managerial interventions for employee groups at higher risk of work-related stress or burnout. Future multiprovince longitudinal studies with probability sampling across rural/urban facilities are needed to confirm mediation pathways and explore EHR implementation phases.

Conclusion

The links among the characteristics of technostress, job burnout, and work engagement among EHR-using healthcare professionals were investigated in this study. The results show that stressors that considerably raise job burnout include techno-complexity, techno-invasion, and techno-uncertainty. On the other hand, techno-overload showed a strong impact in lowering job burnout, indicating a techno-eustress reaction. Furthermore, work engagement was significantly impacted negatively by job fatigue. These results emphasize how crucial it is for healthcare organizations to promote digital competency and a positive work environment in addition to lowering technology-driven expectations through enhanced usability and workflow integration. These initiatives can help turn the use of technology from a burden to a resource that improves the provision of healthcare services.
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Appendix A. A questionnaire modified from Ragu-Nathan et al.1 to quantify technostress (items 1–18). Burn out measured using the Maslach Burnout Inventory (items 19–40).11 The Utrecht Work Engagement Scale applied to gauge work engagement: vigor, dedication, and absorption (items 41–57).


	Item/Original statement
	Modified statement
	Subscale
	Notes





	Technostress by Ragu-Nathan et al.



	1.
	I am forced by this technology to work much faster.
	I am forced by EHRs to work much faster.
	Techno-overload
	Modified



	2.
	I am forced by this technology to do more work than I can handle.
	I am forced by EHRs to do more work than I can handle.
	Techno-overload
	Modified



	3.
	I am forced by this technology to work with very tight time schedules.
	I am forced by EHR to work with very tight schedule.
	Techno-overload
	Modified



	4.
	I am forced to change my work habits to adapt to new technologies.
	I am forced to change my work habits to adapt to EHRs.
	Techno-overload
	Modified



	5.
	I have a higher workload because of increased technology complexity.
	I have a higher workload because of increased EHRs complexity.
	Techno-overload
	Modified



	6.
	I spend less time with my family due to this technology.
	I spend less time with my family due to EHRs.
	Techno-invasion
	Modified



	7.
	I have to be in touch with my work even during my vacation due to this technology.
	I have to be in touch with my work even during my vacation due to EHRs.
	Techno-invasion
	Modified



	8.
	I have to sacrifice my vacation and weekend time to keep current on new technologies.
	I have to sacrifice my vacation and weekend time to keep current on EHRs.
	Techno-invasion
	Modified



	9.
	I feel my personal life is being invaded by this technology.
	I feel my personal life is being invaded by EHRs.
	Techno-invasion
	Modified



	10.
	I do not know enough about this technology to handle my job satisfactorily.
	I do not know enough about EHRs to handle my job satisfactorily.
	Techno-complexity
	Modified



	11.
	I need a long time to understand and use new technologies.
	I need a long time to understand and use EHRs.
	Techno-complexity
	Modified



	12.
	I do not find enough time to study and upgrade my technology skills.
	I do not find enough time to study and upgrade my EHRs skills.
	Techno-complexity
	Modified



	13.
	I find new recruits to this organization know more about computer technology than I do.
	I find new recruits to this organization know more about EHRs than I do.
	Techno-complexity
	Modified



	14.
	I often find it too complex for me to understand and use new technologies.
	I often find it too complex for me to understand and use EHRs.
	Techno-complexity
	Modified



	15.
	There are always new developments in the technologies we use in our organization.
	There are always new developments in EHRs that we use in our organization.
	Techno-uncertainty
	Modified



	16.
	There are constant changes in computer software in our organization.
	There are constant changes in computer software in our organization.
	Techno-uncertainty
	Unmodified



	17.
	There are constant changes in computer hardware in our organization.
	There are constant changes in computer hardware in our organization.
	Techno-uncertainty
	Unmodified



	18.
	There are frequent upgrades in computer networks in our organization.
	There are frequent upgrades in computer networks in our organization.
	Techno-uncertainty
	Unmodified



	Maslach Burnout Inventory—Human Services Survey



	19.
	I feel emotionally drained from my work.
	I feel emotionally drained from my work.
	Exhaustion
	Unmodified



	20.
	Working with people directly puts too much stress on me.
	Working directly with patients puts too much stress on me.
	Exhaustion
	Modified



	21.
	I feel like I’m at the end of my rope.
	I feel like I’m at the end of my rope.
	Exhaustion
	Unmodified



	22.
	I feel frustrated by my job.
	Working as a healthcare professional makes me feel frustrated.
	Exhaustion
	Modified



	23.
	I feel I’m working too hard on my job.
	I feel I’m working too hard on my job.
	Exhaustion
	Unmodified



	24.
	Working with people all day is really a strain for me.
	Dealing with patients all day is really a strain for me.
	Exhaustion
	Modified



	25.
	I feel burned out from my work.
	I feel burned out from my work.
	Exhaustion
	Unmodified



	26.
	I feel fatigued when I get up in the morning and have to face another day on the job.
	I feel fatigued when I get up in the morning and have to face another day working with patients.
	Exhaustion
	Modified



	27.
	I feel used up at the end of the workday.
	I feel used up at the end of the workday.
	Exhaustion
	Unmodified



	28.
	I have accomplished many worthwhile things in this job.
	I have accomplished many worthwhile things in this job.
	Personal accomplishment
	Unmodified



	29.
	I feel very energetic.
	I feel very energetic when interacting with my patients.
	Personal accomplishment
	Modified



	30.
	I can easily understand how my recipients feel about things.
	I can easily understand the feelings and expectations of my patients.
	Personal accomplishment
	Modified



	31.
	I deal very effectively with the problems of my recipients.
	I am able to serve my patients effectively.
	Personal accomplishment
	Modified



	32.
	In my work, I deal with emotional problems very calmly.
	In my work, I deal with emotional problems very calmly.
	Personal accomplishment
	Unmodified



	33.
	I feel I’m positively influencing other people’s lives through my work.
	I feel that I make a positive impact on other people’s lives through my work as a healthcare professional.
	Personal accomplishment
	Modified



	34.
	I can easily create a relaxed atmosphere with my recipients.
	I can easily create a relaxed atmosphere with my patients.
	Personal accomplishment
	Modified



	35.
	I feel exhilarated after working closely with my recipients.
	I feel exhilarated after working closely with my patients.
	Personal accomplishment
	Modified



	36.
	I feel I treat some recipients as if they were impersonal “object.
	I feel I treat some patients as if they were impersonal “object.
	Cynicism
	Modified



	37.
	I feel recipients blame me for some of their problems.
	I feel patients blame me for some of their problems.
	Cynicism
	Modified



	38.
	I don’t really care what happens to some recipients.
	I don’t really care what happens to some patients.
	Cynicism
	Modified



	39.
	I’ve become more callous toward people since I took this job.
	I have become increasingly indifferent toward others since I started working as a healthcare professional.
	Cynicism
	Modified



	40.
	I worry that this job is hardening me emotionally.
	I worry that this job is hardening me emotionally.
	Cynicism
	Unmodified



	Utrecht Work Engagement Scale



	41.
	At my work, I feel bursting with energy.
	At my work, I feel bursting with energy.
	VI1
	Unmodified



	42.
	I find the work that I do full of meaning and purpose.
	I find the work that I do full of meaning and purpose.
	DE1
	Unmodified



	43.
	Time flies when I’m working.
	Time just flies when I am attending to patients.
	AB1
	Modified



	44.
	At my job, I feel strong and vigorous.
	At my job, I feel strong and vigorous.
	VI2
	Unmodified



	45.
	I am enthusiastic about my job.
	I am enthusiastic about my job.
	DE2
	Unmodified



	46.
	When I am working, I forget everything else around me.
	When I am attending to patients, I forget everything else around me.
	AB2
	Modified



	47.
	My job inspires me.
	My job inspires me.
	DE3
	Unmodified



	48.
	When I get up in the morning, I feel like going to work.
	When I get up in the morning, I feel like going to work.
	VI3
	Unmodified



	49.
	I feel happy when I am working intensely.
	I feel happy when I am working intensely.
	AB3
	Unmodified



	50.
	I am proud of the work that I do.
	I am proud of the work that I do.
	DE4
	Unmodified



	51.
	I am immersed in my work.
	I am immersed in my work.
	AB4
	Unmodified



	52.
	I can continue working for very long periods at a time.
	I can continue working for very long periods at a time.
	VI4
	Unmodified



	53.
	To me, my job is challenging.
	To me, my job is challenging.
	DE5
	Unmodified



	54.
	I get carried away when I’m working.
	I get carried away when I’m working.
	AB5
	Unmodified



	55.
	At my job, I am very resilient, mentally.
	At my job, I am very resilient, mentally.
	VI5
	Unmodified



	56.
	It is difficult to detach myself from my job.
	It is difficult to detach myself from my job.
	AB6
	Unmodified



	57.
	At my work I always persevere, even when things do not go well.
	At my work I always persevere, even when things do not go well.
	VI6
	Unmodified


	AB1: Time flies when I’m working. AB2: When I am working, I forget everything else around me. AB3: I feel happy when I am working intensely. AB4: I am immersed in my work. AB: Absorption. AB5: I get carried away when I’m working. AB6: It is difficult to detach myself from my job. DE: Dedication. DE1: I find the work that I do full of meaning and purpose. DE2: I am enthusiastic about my job. DE3: My job inspires me. DE4: I am proud of the work that I do. DE5: To me, my job is challenging. VI: Vigor. VI: At my job, I am very resilient, mentally. VI1: At my work, I feel bursting with energy. VI2: At my job, I feel strong and vigorous. VI3: When I get up in the morning, I feel like going to work. VI4: I can continue working for very long periods. VI5: At my job, I am very resilient, mentally. VI6: At my work I always persevere, even when things do not go well.
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