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Editorial on the Research Topic
 Employee resilience, volume II




Employee resilience is defined as the ability to adapt to workplace turbulence and demands while maintaining effective performance by utilizing personal and contextual resources (Britt et al., 2016; Hartmann et al., 2020). It is a dynamic capacity that responds to daily stressors and acts as a mediator between working conditions and job performance (Zhu et al., 2025). Due to its effect on employees' wellbeing and organizations' capacity to adapt to volatile and uncertain contexts, such as those encountered today, identifying and comprehending the factors that develop or diminish resilience is a highly relevant area of research (King et al., 2016; Hartmann et al., 2020). Furthermore, though resilience can be developed, interventions to strengthen it must be well-designed and targeted at specific risk profiles, highlighting the importance of elucidating its determinants.

The studies compiled in this volume contribute significantly to our understanding of these determinants, as well as to interventions to promote employee resilience. The works are organized around three major themes identified in the literature (Galy et al., 2023): individual emotional and cognitive mechanisms; team dynamics and leadership; and organizational conditions.

Within the first theme, Zeng et al.'s study of nurses in Chinese tertiary hospitals analyzes how different patterns of emotional labor—surface acting-suppression, deep acting, and natural engagement—are associated with varying levels of psychological resilience. The authors find that surface acting-suppression is associated with a higher level of resilience, followed by deep acting and then natural engagement. Therefore, resilience is not distributed uniformly among nurses but varies depending on the psychological resources each individual is able to mobilize. Based on these results, the authors propose intervention measures that could be useful in this work context. The work of Liu et al. investigates the effects of time mental accounting on intertemporal decision-making among young workers, and whether these effects operate via time management disposition (TMD) and future self-continuity (FSC). It is found that mental budgeting and loss aversion are positively associated with TMD and FSC. Furthermore, TMD and FSC mediate the effects of time mental accounting on intertemporal choices. In light of these results, exercises of time budgeting, future self-visualization, mentoring, goal review, and time-management training could improve young workers' strategic planning capabilities.

Turning to the second thematic area, Li and Li explore the cognitive and affective mechanisms through which authentic leadership strengthens resilience. The authors identify role breadth self-efficacy and employee vigor as key mediators within the framework of Cognitive-Affective Theory of Personality. However, employee traditionalism plays a negative moderating role between authentic leadership and employee vigor. These results highlight the importance of recruiting leaders who exhibit positive and authentic behavior, prioritizing the emotional and cognitive wellbeing of their workers, and taking their level of traditionalism into account when designing measures to foster resilience. Piao and Hahn examine the relationship between safety leadership and employee safety behaviors in China's electricity industry. Their findings confirm that such leadership positively influences safety compliance and participation, with employees' safety knowledge mediating this relationship. Furthermore, the positive effect of safety knowledge on compliance and participation is greater among employees with higher psychological resilience. Therefore, the importance of investing in safety leadership training and implementing interventions to increase workers' resilience is evident. Drawing on Cognitive-Affective Systems Theory, Um et al. explore the relationship between coaching leadership and incremental innovation and employee performance. They investigate the mediating roles of psychological safety (cognitive factor) and positive group affect (emotional factor) in this relationship. Their analysis shows that coaching leadership fosters both incremental innovation and positive group affect. Furthermore, positive group affect links coaching leadership to employee outcomes, while the influence of psychological safety depends on the context. These findings can guide organizations in promoting innovation and workforce performance. Conversely, Li and Hahn demonstrate that narcissistic leadership weakens employee resilience and inhibits innovative behavior in SMEs, with employee resilience acting as a mediating factor in this relationship. They also found that a supportive team environment moderates these negative effects. Therefore, a supportive work environment is important in protecting against the effects of negative leadership and preserving employee resilience and their capacity for innovation.

In the third theme, Renk and Sutter review the literature on the relationship between work-related extended availability, work-family conflict and health outcomes. The reviewed studies show that increased availability is associated with greater work-family conflict and poorer health outcomes. The literature has also identified moderating factors, such as control over workload, greater worker autonomy, and a management style that respects the boundaries between work and family life. Nakamura et al. developed a valid and reliable loneliness scale for the workplace. Their analysis revealed a four-factor structure comprising sense of loneliness, sense of usefulness, emotional connections, and sense of support. Sense of usefulness is a novel addition compared to other scales in the literature. This scale is a valuable tool for designing interventions aimed at reducing stress and promoting employee wellbeing. In accordance with the Job Demands-Resources model, Scurtu-Tura et al. question the usefulness of generational labels for predicting work engagement in Spain. Specifically, they found that sociodemographic variables such as marital and employment status were stronger predictors of work engagement. This suggests that organizations' HR strategies should prioritize life stage and resource management over generational stereotypes. Consistent with this model, Geisler et al.'s study of municipal social welfare services in Sweden reveals that actively seeking challenges enhances the positive impact of supervisor support on job satisfaction. Furthermore, job crafting aimed at reducing demands does not offset the negative impact of overload or role conflict. The authors interpret these results as evidence that the organizational context greatly limits employees' ability to proactively redesign their work. Therefore, organizations must provide the necessary resources, autonomy and managerial support for such behavior. Finally, the bibliometric study by Ramzuni et al. provides an overview of 25 years of research on employee agility, a concept closely associated with adaptability and resilience in the face of change. Their results reveal an evolution from an HR management–centered perspective to a multidimensional view that integrates psychological, organizational, and socio-technological factors. They also highlight some issues addressed in this volume as areas for future research: the role of leadership, the relationship with innovation, and the underrepresentation of the public sector.

These findings provide a solid foundation for further understanding of this complex phenomenon, whose relevance is paramount for workers, organizations and academics in today's uncertain times.
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Introduction: This study developed a multilevel model to examine the mechanisms that link safety leadership to employee safety behaviors. We investigated (a) the mediating role of individual safety knowledge in the correlation between team-level safety leadership and employees’ safety compliance and participation, and (b) the moderating role of psychological resilience in this mediation process.
Methods: We gathered three-wave survey data from 505 frontline employees and 88 supervisors within China’s electric power industry.
Results: Hierarchical Linear Modeling (HLM) analysis confirmed that safety leadership positively influenced both safety compliance and participation. Employee safety knowledge significantly mediated this relationship. Furthermore, psychological resilience moderated this process: the positive effect of safety knowledge on both safety compliance and participation is stronger among employees with high psychological resilience.
Discussion: These findings indicate that organizations should invest in safety leadership training to enhance employee knowledge and foster psychological resilience as a crucial personal resource, enabling employees to more effectively convert safety knowledge into safe behavior.
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 safety leadership; safety knowledge; psychological resilience; safety compliance; safety participation; hierarchical linear modeling


1 Introduction

Workplace safety has consistently been a significant concern in both developed and developing economies (Cioni and Savioli, 2016). The electric power industry is among the most hazardous sectors owing to its complex technologies, high voltages, and continuous production processes (Albert and Hallowell, 2013; Basahel, 2021). Despite advancements in safety systems, fatal incidents continue to pose a significant challenge. For instance, in 2020, China’s National Energy Administration reported 35 electric power-related personal injury accidents, resulting in 44 fatalities nationwide (National Energy Administration, 2021). These incidents highlight that human and organizational factors, rather than solely technical failures, are the principal contributors to workplace injuries and fatalities (Zohar and Polachek, 2014).

Recent research emphasizes that leadership is crucial in influencing workplace safety outcomes (Cheung et al., 2021; Vatankhah, 2021; Omidi et al., 2023). Safety leadership—defined as leaders’ ability to communicate, model, and enforce safety values—has been recognized as a key predictor of both compliance and participatory safety behaviors. However, empirical evidence elucidating how safety leadership translates into employees’ safety behaviors remains limited, particularly in high-risk and collectivist cultural contexts such as China (Mosly and Makki, 2020). Previous research has largely examined transformational or transactional leadership without fully clarifying the cognitive mechanisms underlying this process (Clarke, 2006; Mullen and Kelloway, 2009).

Recent studies have begun to specify these pathways. For example, safety leadership influences workers’ safety outcomes via safety climate, psychological contracts of safety, and risk perception (Omidi et al., 2023), underscoring the necessity to examine cognitive mechanisms such as safety knowledge. Additionally, longitudinal evidence indicates that safety climate is a stronger predictor of compliance than of participation (Syed-Yahya et al., 2025), reinforcing the necessity to model these two behaviors separately.

According to Social Learning Theory (Bandura, 1986), employees observe and imitate leaders’ safe behavior, internalize safety standards, and implement them in their daily activities. Thus, safety leadership fosters safety knowledge via role modeling and communication, thereby enhancing safety compliance and participation (Abdullah et al., 2020; Subramaniam et al., 2023). Furthermore, psychological resilience—employees’ ability to recover from stress and adapt to adversity—constitutes a key personal resource that determines how effectively individuals apply their safety knowledge (Lu et al., 2023). According to Conservation of Resources (COR) Theory (Hobfoll, 2011; Bakker and Demerouti, 2017), resilience enables employees to conserve and mobilize cognitive and emotional resources under strain. Empirical research substantiates this concept, demonstrating that resilience mitigates safety risks and enhances engagement in hazardous occupations (Ni et al., 2023).

To address these theoretical and empirical gaps, this study develops a multilevel model that integrates leadership and personal resource perspectives. Specifically, it examines (a) the mediating role of safety knowledge in the relationship between safety leadership and employees’ safety behaviors and (b) the moderating role of psychological resilience within this mediation framework. Survey data were gathered from 88 supervisors and 505 frontline employees across 88 workgroups within China’s State Grid Corporation. To analyze the data, this study applied hierarchical linear modeling (HLM).

This study contributes to the existing literature in three distinct ways. First, it enriches safety leadership research by identifying safety knowledge as a cognitive mechanism that links leadership to safety outcomes. Second, it extends COR theory by demonstrating how resilience amplifies the effect of knowledge on behavior in high-risk, resource-demanding contexts. Third, it offers practical insights for enhancing safety management in large state-owned enterprises, emphasizing the dual significance of leadership training and employee resilience development in fostering a proactive safety culture.



2 Literature review and hypotheses development


2.1 Safety leadership

Safety leadership refers to the implementation of leadership styles in safety management within organizations and delineates how leaders influence employees to attain elevated safety performance levels (Wu, 2005). Wu (2008) identified three dimensions: safety controlling, safety coaching, and safety caring. Safety controlling involves establishing regulations and monitoring compliance; safety coaching emphasizes role modeling, decision participation, and motivation; and safety caring reflects leaders’ trust and concern for employees’ well-being (Lu and Yang, 2010; Wu, 2008). According to holistic leadership theory, safety leadership comprises both transactional and transformational components (Oswald et al., 2022). Transactional safety leadership prioritizes compliance through monitoring and contingent reward, whereas transformational safety leadership motivates followers through vision, idealized influence, and safety-oriented values (Clarke, 2013). Empirical research indicates that leadership behaviors, such as intellectual stimulation, inspirational motivation, and recognition, correlate with reduced accident rates (Yule et al., 2007).

Recent evidence further indicates that safety leadership influences outcomes via proximal social-cognitive mechanisms (such as safety climate, psychological contracts, and risk perception), reinforcing the necessity to articulate “how” leadership translates into behavior (Omidi et al., 2023).



2.2 Safety behavior

Safety behavior is widely considered a primary determinant of workplace accidents (Yeow et al., 2020). It refers to employees’ adherence to safety procedures and their voluntary participation in safety-related activities (Hsu et al., 2010; Kapp, 2012). Griffin and Neal (2000) conceptualized two dimensions: safety compliance—obligatory actions to uphold workplace safety—and safety participation—voluntary behaviors that enhance a positive safety climate (Neal et al., 2000). Longitudinal research indicates that safety climate more robustly predicts compliance than participation, underscoring the value of modeling these behaviors separately (Syed-Yahya et al., 2025).

Because safety behaviors reflect psychological and motivational factors more than tangible outcomes, they serve as a sensitive indicator of safety performance (Xia et al., 2023).



2.3 Safety leadership and safety behavior

Leaders impact safety directly by demonstrating safety-oriented actions and indirectly by cultivating the organizational safety climate (Rahlin et al., 2022). Prior research confirms that robust safety leadership lowers accident rates and enhances employees’ compliance and participation (Lu and Yang, 2010; Levovnik et al., 2019; Xue et al., 2020). Leaders’ commitment to safety—through clear communication, frequent worksite visits, and active involvement—fosters trust and psychological safety among employees (Basahel, 2021). According to Social Learning Theory (Bandura, 1986), employees observe and emulate leaders’ safe behavior; according to Social Exchange Theory (Blau, 1964), supportive leader–member relationships encourage reciprocation via safety motivation and participation (Tucker et al., 2008; DeJoy et al., 2004; Zhang et al., 2020).


H1: Safety leadership positively affects employees’ safety compliance and safety participation.




2.4 Mediating role of safety knowledge

Safety knowledge refers to employees’ comprehension of safety procedures and hazard-control methods (Pyo, 2005). It enables individuals to identify risks, adhere to protocols, and engage in preventive measures (Zhang and Fang, 2013; Chua and Goh, 2004). Effective knowledge management enhances accident prevention and reduces injury frequency (Choudhry et al., 2007; Yu et al., 2021). Leadership is central in building this knowledge via training, feedback, and modeling (Abad et al., 2013; Zerguine et al., 2018; Fang et al., 2020).

Consistent with Social Learning Theory, recent studies in construction settings indicate that leadership support enhances safety learning and safety citizenship, offering a concrete knowledge-based pathway from leaders to employee safety behavior (Kadher et al., 2024). Simultaneously, safety leadership has demonstrated an impact on workers’ safety outcomes through climate/contract/risk-perception mechanisms, highlighting cognitive routes (Omidi et al., 2023).


H2: Safety knowledge significantly mediates the relationship between safety leadership and safety compliance.
H3: Safety knowledge significantly mediates the relationship between safety leadership and safety participation.




2.5 Psychological resilience

Resilience is the capacity to sustain or regain psychological well-being under adversity (Fletcher and Sarkar, 2013). In positive psychology, it is a developable personal resource that facilitates adaptive responses to stress and uncertainty (Luthans, 2002; Rutter, 2006; Kuntz et al., 2017; Sisto et al., 2019). Resilience enhances employees’ ability to sustain safe performance under pressure and fatigue, correlating with improved safety-related outcomes (Christian et al., 2009; Lu et al., 2023).

From the perspective of Conservation of Resources (COR) Theory (Hobfoll, 2011; Bakker and Demerouti, 2017), resilience enables individuals to mobilize and protect cognitive/affective resources, thereby increasing the likelihood of effectively employing safety knowledge in high-risk situations. Consistent with this logic, recent empirical research associates resilience with diminished unsafe behavior (via burnout mitigation) and enhanced safety engagement; cross-level evidence further indicates that psychosocial safety climate fosters safety behavior by mediating psychological resilience under safety-related stress (Zhao and Li, 2024).

Within our multilevel framework, team-level safety leadership functions as a contextual resource that shapes a shared safety environment and builds employees’ safety knowledge. Psychological resilience, in turn, determines how effectively individuals can convert this knowledge into concrete safety behaviors when facing operational pressures, time constraints, or competing performance demands. Accordingly, we conceptualize resilience as a boundary condition of the second stage of the indirect path from safety leadership to safety behavior, such that the cross-level influence of leadership on behavior via knowledge is stronger among highly resilient employees.


H4: Psychological resilience moderates the relationship between safety knowledge and safety compliance.
H5: Psychological resilience moderates the relationship between safety knowledge and safety participation.




2.6 Conceptual model

The model (Figure 1) integrates leadership and personal resource perspectives. This study combines Social Learning Theory (Bandura, 1986) and Conservation of Resources Theory (Hobfoll, 2011), providing a coherent explanation of how leadership influences employee safety behavior through cognitive (knowledge) and personal (resilience) mechanisms. This results in a moderated-mediation account that links leadership, cognition, and personal adaptation in high-risk organizational settings.

[image: Diagram showing relationships between safety leadership, safety knowledge, psychological resilience, and safety behavior at both team and individual levels. Arrows indicate that safety leadership directly and indirectly influences safety compliance and participation, mediated by safety knowledge and psychological resilience.]

FIGURE 1
 Research model.


More specifically, team-level safety leadership is expected to enhance individual safety knowledge, which in turn promotes safety compliance and participation at the employee level. Psychological resilience is proposed to moderate this second-stage link, such that the indirect (cross-level) effect of safety leadership on safety behavior via safety knowledge is stronger for employees with higher resilience. Thus, our model specifies a cross-level moderated mediation process that jointly incorporates leadership, cognitive resources, and personal resources.




3 Materials and methods


3.1 Sample and procedure

A purposive sampling strategy was employed to select five large state-owned power companies in China. Participants were assured of anonymity and confidentiality. These firms were selected because they are representative of China’s power industry regarding size, operational risk, and mature safety management systems, thereby offering a suitable context to test our hypotheses. Data were gathered from frontline employees and their immediate supervisors from three companies in Shandong and two in Beijing and Tianjin.

The Human Resources departments facilitated the sampling process by granting access to operational workgroups (teams). The inclusion criteria for employee participants were: (1) full-time frontline operational employees (i.e., excluding administrative staff) and (2) a minimum tenure of 6 months under their current direct supervisor, to ensure accurate assessment of their leader’s safety leadership.

To reduce common method bias and establish temporal separation among variables, data were collected in a three-wave design between March 11 and May 23, 2023. During Time 1 (March 11–21), employees rated their immediate supervisors’ safety leadership. At Time 2 (April 3–10), the same employees completed measures of safety knowledge and psychological resilience. At Time 3 (April 24–May 23), supervisors evaluated employees’ safety compliance and participation. The two- to three-week intervals between waves were chosen to reduce priming and recall effects while maintaining feasibility and minimizing participant attrition (Podsakoff et al., 2003). All measures were linked using anonymous codes to ensure confidentiality.

The selection of two- to three-week intervals follows methodological recommendations for reducing common method variance in longitudinal field studies (Podsakoff et al., 2003). Intervals of this length allow the effects of respondents’ initial ratings (e.g., leadership perceptions) to dissipate, thereby reducing priming, consistency motifs, and short-term affective carryover. At the same time, 2–3 weeks is short enough to ensure that relatively stable constructs (e.g., safety leadership, resilience) do not change substantially over time, and to minimize attrition and disruption to data linkage. Thus, the chosen intervals strike an optimal balance between reducing common method bias and maintaining construct stability.

The final sample comprised 505 employees nested within 88 teams (average team size ≈ 7). This sample size exceeds the minimum recommendations for sufficient statistical power in multilevel modeling (Maas and Hox, 2005). Descriptive statistics (SPSS 26.0) indicated that 69.3% of leaders were male, 59.1% were aged 31–50, and 54.5% held a bachelor’s degree or higher. Of the employees, 73.3% were male, 46.3% were aged 31–50, and 45.9% possessed over 7 years of experience—characteristics typical of China’s state-owned heavy industry workforce.



3.2 Measures

All measurement instruments were originally developed in English and subsequently translated into Chinese through a rigorous committee-based back-translation procedure (Brislin and Freimanis, 2001) to ensure both linguistic and conceptual equivalence. Each construct was assessed using a five-point Likert scale, with responses ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The complete questionnaire items are included in Supplementary Appendix A.

Safety leadership was measured at Time 1 using Wu’s (2008) 19-item scale, which captures safety coaching, caring, and controlling. Cronbach’s α = 0.933.

Safety behaviors were assessed by supervisors at Time 3 using the 12-item measure by Vinodkumar and Bhasi (2010), consisting of safety compliance (7 items; α = 0.917) and safety participation (5 items; α = 0.872).

Safety knowledge was measured at Time 2 with a six-item scale from Wang et al. (2016) (α = 0.898). Psychological resilience was measured at Time 2 using the seven-item scale validated by Ni et al. (2023) in Chinese industrial settings (α = 0.919).



3.3 Analytical strategy

Descriptive statistics were conducted using SPSS 26.0, while confirmatory factor analysis (CFA) was performed using AMOS 23.0. Hierarchical Linear Modeling (HLM 7.0) was employed to test all hypotheses, given the nested data structure of employees within teams.

To justify the application of HLM, we computed ICC (1) values for the Level 1 outcomes. The ICC (1) for safety compliance was 0.17 and for safety participation 0.21, indicating that 17 and 21% of the total variance in safety behaviors was attributed to the team level, respectively. These values exceed the 0.05 threshold recommended by Klein and Kozlowski (2000), thereby confirming sufficient within-group similarity and between-group variance to justify multilevel modeling.

We adhered to the multilevel moderated-mediation procedures established by Preacher et al. (2010). All Level 1 predictors (safety knowledge, psychological resilience, and their interaction) were group-mean centered, whereas the Level 2 predictor (safety leadership) was grand-mean centered. This centering approach facilitates the clear interpretation of cross-level effects and the distinction between within-group and between-group variance. The reliability and validity of all constructs were verified through CFA before conducting hypothesis testing (see Table 1).


TABLE 1 Scales’ reliability and validity.


	Variable
	Items
	Alpha
	Factor loading
	CR
	AVE

 

 	Safety leadership 	19 	0.933 	0.713–0.833 	0.961 	0.569


 	Safety knowledge 	6 	0.898 	0.744–0.819 	0.898 	0.595


 	Safety compliance 	7 	0.917 	0.739–0.831 	0.919 	0.620


 	Safety participation 	5 	0.872 	0.729–0.950 	0.873 	0.579


 	Psychological resilience 	7 	0.919 	0.773–0.870 	0.921 	0.624




 




4 Data analysis and results


4.1 Analytical approach and confirmatory factor analysis

Before hypothesis testing, we performed multiple statistical analyses to ensure the reliability and validity of the measures. Table 1 showed that all Cronbach’s alpha coefficients exceeded the recommended threshold of 0.70 (George and Mallery, 2003), indicating robust internal consistency. All factor loadings exceeded 0.50, indicating acceptable item reliability (Hair, 1998). Confirmatory factor analysis (CFA) was performed utilizing AMOS 23.0 to evaluate the measurement model’s convergent and discriminant validity.

At the team level, model fit indices were satisfactory (χ2 = 952.443, df = 610, χ2/df = 1.536, IFI = 0.975, TLI = 0.968, CFI = 0.970, RMSEA = 0.033).

At the individual level, the indices indicated good fit (χ2 = 444.917, df = 269, χ2/df = 1.654, IFI = 0.977, TLI = 0.974, CFI = 0.977, RMSEA = 0.036).

All average variance extracted (AVE) values ranged from 0.569 to 0.624 and exceeded 0.50, whereas composite reliabilities (CR) for all constructs exceeded 0.70 (Safety leadership = 0.961, Safety knowledge = 0.898, Safety compliance = 0.919, Safety participation = 0.873, Psychological resilience = 0.921) (Nunnally, 1978). These results substantiated both convergent and discriminant validity.

To confirm the statistical appropriateness of aggregating individual-level safety leadership ratings to the team level, we calculated the within-group agreement index (Rwg) and intraclass correlation coefficients (ICC(1), ICC(2)) (Klein and Kozlowski, 2000). The Rwg values for safety leadership and safety climate were 0.767 and 0.731, respectively, both exceeding 0.70. ICC(1) values exceeded 0.05, and ICC(2) values exceeded 0.50, with F-tests significant at p < 0.001, thereby affirming adequate within-group consistency and between-group variance.

Common method bias was assessed through Harman’s single-factor test; the first factor accounted for 26.3% of total variance, which was below the 40% threshold (Podsakoff et al., 2003). Multicollinearity diagnostics indicated all variance inflation factors (VIFs) < 5, thereby confirming the lack of collinearity issues.



4.2 Descriptive statistics

Table 2 showed the means, standard deviations, and bivariate correlations for all study variables. As anticipated, safety knowledge was positively correlated with psychological resilience (r = 0.206, p < 0.01), psychological resilience was positively associated with safety compliance (r = 0.174, p < 0.01), and both variables were significantly related to safety participation (r = 0.255, p < 0.01). These correlations preliminarily supported the hypothesized relationships.


TABLE 2 Means (M), standard deviations (SD), and correlations among study variables.


	
(a) Individual-level variables

	
1

	
2

	
3

	
4

	
5

	
6

	
7

	
8


 

 	1. Age 	 	 	 	 	 	 	 	


 	2. Gender 	0.092* 	 	 	 	 	 	 	


 	3. Education 	0.090* 	0.242** 	 	 	 	 	 	


 	4. Work experience 	0.123** 	0.076 	0.357** 	 	 	 	 	


 	5. Safety knowledge 	−0.113* 	−0.074 	0.0196 	0.183 	(0.771) 	 	 	


 	6. Psychological resilience 	−0.021 	0.031 	0.002 	0.261 	0.206** 	(0.790) 	 	


 	7. Safety compliance 	−0.051 	0.0269 	0.080 	0.183 	0.319** 	0.174** 	(0.787) 	


 	8. Safety participation 	−0.018 	−0.007 	0.043 	0.437 	0.334** 	0.255** 	0.614** 	(0.761)







	
(b) Team-level variables

	
1

	
2

	
3

	
4

	
5

	
6


 

 	1. Team leader’s gender 	 	 	 	 	 	


 	2. Team leader’s age 	0.062 	 	 	 	 	


 	3. Team leader education 	−0.034 	−0.141** 	 	 	 	


 	4. Team leader work experience 	−0.076 	0.337** 	−0.092* 	 	 	


 	5. Team size 	−0.092* 	−0.103* 	0.048 	0.261** 	 	


 	6. Safety leadership 	−0.100* 	0.121* 	−0.125** 	0.107* 	−0.028 	(0.754)





N = 505 for individual-level data, and N = 88 for team-level data. *p < 0.05, **p < 0.01. The square roots of AVE are presented along the diagonal.
 



4.3 Hypothesis testing

Given the nested data structure (employees nested within teams), Hierarchical Linear Modeling (HLM 7.0) was employed to test the hypotheses and account for between-team variance. All Level 1 variables (safety knowledge, psychological resilience, and their interaction) were group-mean centered, while the Level 2 predictor (safety leadership) was grand-mean centered (Preacher et al., 2010).

Hypothesis 1 posited that safety leadership positively influences employee safety behavior. As shown in Models 4 and 5 of Table 3, safety leadership significantly correlated with both safety compliance (β = 0.552, p < 0.001) and safety participation (β = 0.450, p < 0.001), thereby supported H1.


TABLE 3 Hypothesis testing.


	Variables
	SK
	SC
	SP
	SC
	SP
	SC
	SP
	SC
	SP



	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7
	Model 8
	Model 9

 

 	Level 1


 	Intercept 	3.524*** 	3.571*** 	3.631*** 	3.575*** 	3.635*** 	3.572*** 	3.632*** 	3.577*** 	3.636***


 	Gender 	−0.196 	0.037 	0.112 	0.025 	0.076 	0.065 	0.131 	−0.005 	0.044


 	Age 	−0.097* 	0.032 	0.007 	0.009 	−0.024 	0.028 	0.002 	0.010 	−0.022


 	Education level 	0.068* 	0.104* 	0.086 	0.116** 	0.1006 	0.102* 	0.082 	0.130** 	0.118


 	Work experience 	−0.102* 	0.042 	0.021 	0.017 	−0.010 	0.038 	0.016 	0.012 	−0.016


 	Safety knowledge 	 	0.239*** 	0.295*** 	 	 	0.202*** 	0.255*** 	 	


 	Safety knowledge *
 Psychological resilience 	 	 	 	 	 	 	 	0.186*** 	0.139*


 	Level 2


 	Leader’s gender 	−0.174 	−0.009 	0.105 	0.012 	0.098 	0.047 	0.143 	−0.02 	0.068


 	Leader’s age 	0.161 	0.014 	−0.011 	0.009 	0.006 	−0.023 	−0.035 	0.051 	0.041


 	Leader education 	0.036 	−0.040 	0.014 	0.005 	0.051 	−0.003 	0.042 	−0.054 	0.005


 	Leader work experience 	0.183 	0.118 	0.102 	0.131 	0.134 	0.094 	0.087 	0.150 	0.151


 	Team size 	−0.067 	−0.152 	−0.126 	−0.168 	−0.144 	−0.155 	−0.129 	−0.162 	−0.638


 	Safety leadership 	0.047*** 	 	 	0.552*** 	0.450*** 	0.457*** 	0.329*** 	 	


 	R 	0.385 	0.456 	0.536 	0.469 	0.560 	0.455 	0.536 	0.449 	0.545


 	Tau 	0.282 	0.377 	0.235 	0.315 	0.215 	0.301 	0.197 	0.460 	0.324


 	Chi-square 	415.446*** 	465.038*** 	282.987*** 	389.781*** 	255.744*** 	385.311*** 	247.198*** 	556.987*** 	356.804***


 	Deviance 	1119.511 	1212.710 	1253.738 	1211.625 	1266.159 	1196.970 	1243.437 	1220.138 	1279.449





*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001. SK=Safety knowledge, SC = Safety compliance, SP=Safety participation.
 

Hypotheses 2 and 3 posited that safety knowledge mediates the relationships between safety leadership and the two dimensions of safety behavior. Model 6 indicated a significant indirect effect of safety leadership on safety compliance via safety knowledge (β = 0.202, p < 0.001). Model 7 also exhibited a similar mediation for safety participation (β = 0.255, p < 0.001). These findings supported H2 and H3.

Consistent with H4, Figure 2 illustrated that psychological resilience significantly strengthens the positive relationship between safety knowledge and safety compliance. Specifically, the simple slope for employees with high resilience (+1 SD) was substantially steeper than that for those with low resilience (−1 SD). This pattern indicated that employees who are more psychologically resilient are better able to translate their safety knowledge into consistent rule-following behavior. In other words, resilience enhanced employees’ capacity to apply their safety-related cognitive resources under demanding or stressful work conditions, thereby amplifying the behavioral impact of safety knowledge.

[image: Line graph comparing safety compliance on the vertical axis and skill knowledge (SK) on the horizontal axis; two lines represent low perceived risk (PR, diamond marker) and high PR (square marker). Both lines show an increase in safety compliance from low to high SK, with high PR yielding higher safety compliance than low PR. Legend distinguishes the two conditions.]

FIGURE 2
 Moderating effect of psychological resilience on safety knowledge and safety compliance.


Similarly, consistent with H5, Figure 3 showed that psychological resilience also moderates the relationship between safety knowledge and safety participation. The slope for employees with higher resilience was stronger compared to those lower in resilience, suggesting that resilient employees were more likely to convert their safety knowledge into proactive, discretionary behaviors such as making suggestions, assisting coworkers, or voluntarily engaging in safety activities. This supported the theorized role of resilience as a personal resource that facilitates the enactment of proactive safety behaviors beyond mandated compliance.

[image: Line graph showing safety participation on the y-axis and skill level (SK) on the x-axis, with two groups: low perceived risk (PR, solid line) and high PR (dashed line). Both groups show higher safety participation with higher SK, but high PR consistently results in greater safety participation than low PR.]

FIGURE 3
 Moderating effect of psychological resilience on safety knowledge and safety participation.




4.4 Moderated mediation

To formally test the proposed cross-level moderated mediation, we computed the index of moderated mediation (Preacher et al., 2007). For safety compliance, the IMM was significant (IMM = 0.0087), indicating that psychological resilience strengthened the indirect effect of safety leadership on safety compliance through safety knowledge. For safety participation, the IMM was also positive and significant (IMM = 0.0065), supporting the hypothesized moderated mediation.

We further examined the conditional indirect effects at low (−1 SD), medium, and high (+1 SD) levels of psychological resilience. Using a Monte Carlo simulation procedure with 20,000 repetitions (Selig and Preacher, 2008), all conditional indirect effects were statistically significant. For safety compliance, the indirect effects were 0.0369 (low resilience), 0.0406 (medium), and 0.0441 (high). For safety participation, the effects were 0.0325 (low), 0.0352 (medium), and 0.0379 (high). These results indicated that employees with higher psychological resilience more strongly translate their safety knowledge into both compliant and participatory safety behaviors, consistent with H4 and H5.




5 Discussion of findings

This study examined the multilevel mechanisms linking team-level safety leadership to individual-level safety behaviors in China’s electric power industry. The results confirmed that safety leadership significantly enhances employees’ safety compliance and participation, mediated by safety knowledge, while psychological resilience moderates these effects. Specifically, employees with higher resilience were more effective at translating their safety knowledge into compliant and participatory safety behaviors.

In interpreting the magnitude of the effects, several findings demonstrate meaningful and practically important relationships. First, the cross-level effect of safety leadership on safety compliance (β = 0.552) and participation (β = 0.450) represents moderate-to-large effect sizes within the context of multilevel safety research. These coefficients indicate that employees working in teams with stronger safety leadership practices exhibit substantially higher levels of both compliance and proactive participation. In practical terms, even incremental improvements in leaders’ safety communication, coaching, and monitoring may lead to sizeable improvements in frontline employee safety behaviors.

Second, the direct effect of safety knowledge on safety compliance (β = 0.202) and participation (β = 0.255) reflects small-to-moderate but meaningful behavioral effects. Given that safety behaviors are multiply determined and often constrained by situational demands, these coefficients demonstrate that improving employees’ safety knowledge has a reliable and practically relevant impact on behavior. This underscores the value of investing in safety training, structured knowledge-sharing, and operational briefings.

Third, the interaction terms for the moderating role of psychological resilience (β = 0.186 for compliance; β = 0.139 for participation) represent moderate cross-level interaction effects. These findings suggest that resilience functions as a leverage point: when employees possess higher psychological resilience, the behavioral benefits of safety knowledge become significantly stronger. Practically, this indicates that organizations may increase the effectiveness of safety knowledge by developing resilience-enhancing interventions—such as stress management, peer support mechanisms, or resilience workshops—especially in high-risk environments requiring rapid adaptation to hazards.

Taken together, the magnitude of the coefficients demonstrates that both leadership and individual resources meaningfully influence safety outcomes, and that investing in these domains may yield observable and impactful improvements in safety performance.

In summary, the results consistently demonstrate that safety leadership exerts significant cross-level effects on both safety compliance and safety participation, and that these effects operate partly through employees’ safety knowledge. The moderating role of psychological resilience further indicates that the translation of safety knowledge into behavior is stronger for more resilient employees. These statistical patterns collectively suggest a cognitively and motivationally integrated mechanism through which leadership influences safety performance. Building on these empirical findings, the following Discussion section elaborates on the theoretical and practical implications derived from these results.


5.1 Theoretical implications

First, this study extends Social Learning Theory (Bandura, 1986) by demonstrating how team-level leadership behaviors elicit reciprocal safety-oriented responses from employees. Leaders who actively communicate, model, and reward safe practices demonstrate organizational commitment to safety, prompting employees to reciprocate with increased safety compliance and participation. This finding reinforces prior evidence that safety leadership is a proximal determinant of safety behavior (Clarke, 2013; Wu et al., 2009; Cheung et al., 2021). Moreover, it contributes to leadership literature by specifying how such exchanges occur in high-risk, state-owned contexts—facilitated by enhanced safety knowledge as a cognitive mechanism.

Second, this study broadens existing leadership models by identifying safety knowledge as a mediator. Previous studies predominantly linked leadership to safety outcomes or performance (Kelloway et al., 2006; Lu and Yang, 2010), while few examined the knowledge-based pathway. Our findings indicate that when leaders prioritize safety coaching, monitoring, and caring, employees acquire more accurate operational knowledge, subsequently fostering safer behavior. This builds upon emerging research that emphasizes cognitive mechanisms in leadership–safety relationships (Vinodkumar and Bhasi, 2010; Abdullah et al., 2020; Fang et al., 2020) and provides an evidence-based justification for integrating safety knowledge management into leadership development frameworks.

Third, our study enhances the comprehension of psychological resilience within the realm of occupational safety research. Resilience—a developable psychological resource (Luthans, 2002; Fletcher and Sarkar, 2013)—moderated the relationship between safety knowledge and safety behaviors, particularly compliance. This asymmetry indicates that resilience exerts a more pronounced effect on rule-following behaviors compared to discretionary (participative) behaviors. This aligns with recent findings indicating that resilience promotes adaptive regulation during stress, thereby enhancing employees’ capacity to sustain safe performance despite external pressures (Lu et al., 2023; Kuntz et al., 2017). Taken together, these findings provide an incremental refinement of existing safety leadership and resilience models, by framing resilience as both a buffer and a facilitator in the knowledge–behavior conversion process in high-risk industry contexts.



5.2 Practical implications

From a managerial standpoint, the findings offer several actionable insights for enhancing safety management in high-risk sectors:

First, power companies should develop leadership training programs that prioritize communication, coaching, and trust-building to cultivate safety-oriented reciprocity. Managers who consistently model safe behavior, recognize employee contributions, and offer emotional support cultivate both safety knowledge and compliance.

Second, because safety knowledge mediates leadership effects, companies should integrate structured safety knowledge-sharing platforms and cross-departmental learning sessions. Regular workshops and scenario-based drills can enhance employees’ cognitive comprehension of hazards and emergency responses.

Third, because resilience enhances the translation of knowledge into behavior, organizations should incorporate psychological resource developments—such as stress management training and peer-support programs—into safety education. Moreover, managers can establish open, psychologically safe environments where employees feel secure discussing safety concerns and mistakes without fear of retribution (Zhang et al., 2020).

Fourth, although these implications are derived from China’s electric-power sector, they should be interpreted cautiously in broader contexts. State-owned enterprises in China function within hierarchical authority frameworks and collectivist principles, potentially amplifying the influence of leadership behaviors and moderating employees’ responsiveness to psychological interventions. In these environments, leaders’ role modeling and trust-based communication are not only managerial practices but also culturally anticipated behaviors that influence compliance. Future studies should examine whether similar multilevel mechanisms apply in private or international firms, where autonomy and safety climates significantly differ.

Finally, leaders should ensure two-way safety communication and implement reward systems that acknowledge not only compliance but also proactive participation, thereby sustaining long-term engagement in safety practices.



5.3 Limitations and future research directions

Despite its contributions, this study has several limitations.

First, the data were gathered from five large state-owned power enterprises in China, potentially limiting the generalizability of findings to private or international contexts. Future research should replicate the model across industries characterized by various ownership structures and regulatory regimes to examine boundary conditions.

Second, although purposive sampling was appropriate for accessing high-risk operational teams, the involvement of Human Resources departments in facilitating participant recruitment may introduce selection bias, as supervisors or HR staff might preferentially encourage certain employees or teams to participate. This may limit the generalizability of the findings. Future research should consider employing random sampling or independent recruitment channels to enhance representativeness and reduce potential sampling bias.

Third, although the three-wave, time-lagged survey design, which mitigates common method bias, is advantageous, it remains non-experimental and thus cannot conclusively determine causality. Consequently, future studies should employ longitudinal or experimental designs to more effectively capture temporal dynamics between leadership, knowledge, and resilience.

Fourth, only leaders evaluated employees’ safety behaviors, potentially introducing rater bias. Future research should employ multi-source assessments (e.g., peer or self-ratings) or objective safety metrics (e.g., near-miss data) to triangulate behavioral outcomes.

Finally, although this study concentrated on psychological resilience as a personal resource, other individual-level moderators—such as safety motivation, perceived organizational support, or safety climate—may also influence the interplay between knowledge and leadership. Future research should examine these additional variables to develop a more comprehensive multilevel model of safety performance.




6 Conclusion

This research presents an integrated, multilevel framework demonstrating that the impact of safety leadership is indirect; it is mediated through the employee’s cognitive resources (safety knowledge) and dependent upon their personal resources (psychological resilience).

By anchoring these mechanisms in Social Learning Theory and Conservation of Resources (COR) Theory, our findings shift the practical focus from mere compliance-monitoring to a more holistic approach: actively enhancing employees’ cognitive and psychological capacities. This resource-building perspective offers a robust framework for high-risk organizations to cultivate a more proactive and sustainable safety culture.
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Background: Nurses frequently engage in high levels of emotional labor, which, when sustained, may be detrimental to their psychological well-being. However, the way nurses regulate emotions is heterogeneous. Identifying distinct emotional labor profiles and examining their psychological associations is crucial for developing tailored interventions.
Objective: This study aimed to identify latent profiles of emotional labor among nurses in tertiary hospitals and investigate their associations with psychological resilience.
Methods: A cross-sectional survey was conducted from March to May 2025 among 458 registered nurses across eight tertiary hospitals in Sichuan Province, China. Data were collected using a general demographic questionnaire, the Emotional Labor Scale, and the Psychological Resilience Scale. Latent Profile Analysis (LPA) was employed to identify distinct emotional labor profiles. One-way ANOVA was used to compare psychological resilience across profiles, and a multivariate logistic regression model was constructed to explore independent predictors of emotional labor categories.
Results: A total of 458 valid responses were analyzed. Three distinct emotional labor profiles were identified: Surface Acting-Suppression Type (C1, 30.3%), Deep Acting Type (C2, 45.4%), and Natural Engagement Type (C3, 24.2%). Multivariate logistic regression revealed that gender, age, employment type, monthly night shifts, salary satisfaction, and psychological resilience were significant predictors of emotional labor classification. Psychological resilience significantly differed across all profile comparisons: C1 vs. C2, C1 vs. C3, and C2 vs. C3 (p < 0.05).
Conclusion: Emotional labor among nurses exhibits notable latent heterogeneity, with psychological resilience varying significantly across profile types. Tailored interventions are recommended based on emotional labor typologies to enhance psychological resilience and organizational support, thereby improving emotional labor management and promoting sustainable occupational health among nurses.
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 emotional labor; latent profile analysis; psychological resilience; nurses; tertiary hospitals; cross-sectional study


1 Introduction

With the implementation of the “Healthy China 2030” strategy, higher standards have been set for both the quality of medical services and the occupational health of nursing staff (Central Committee of the Communist Party of China and The State Council, 2016). As the largest and most patient-facing group within the healthcare system, nurses are responsible not only for intensive clinical tasks but also for sustained emotional regulation and affective expression (Gu et al., 2019; Ren et al., 2024). This high-intensity, often invisible emotional labor imposes a significant psychological burden and has become a critical risk factor affecting nurses’ mental health (Sun et al., 2025).

Against the backdrop of a deepening “patient-centered” care philosophy and the bio-psycho-social medical model, the role of nurses is shifting from mere “task executors” to “emotional caregivers.” Emotional labor is increasingly recognized as an essential psychological process in nursing, directly linked to job stability, work satisfaction, and psychological well-being. The term was first introduced by Hochschild in 1983 (Grandey and Melloy, 2017), and later conceptualized by Grandey and others into three dimensions: surface acting, deep acting, and natural expression (Grandey, 2000). Surface acting involves suppressing true emotions and displaying organization-expected expressions, which can lead to emotional exhaustion and role detachment. In contrast, deep acting aligns internal feelings with external expression and fosters professional identity. Natural expression reflects genuine and congruent emotions, and is considered the most adaptive and psychologically healthy strategy (Nguyen et al., 2022; Céleste and Brotheridge, 2002).

Previous studies have demonstrated a strong association between emotional labor strategies and nurses’ psychological well-being and professional behavior. For instance, Brotheridge and colleagues found that frequent use of surface acting significantly increased levels of emotional exhaustion and the intention to leave the profession (Céleste and Brotheridge, 2002). Similarly, research by Chen indicated that a high emotional labor load was closely related to resource depletion and occupational burnout (Chen et al., 2024). In a separate investigation, Glomb identified nursing as the fifth most emotionally demanding occupation among 15 surveyed professions, underscoring the considerable emotional regulation burden faced by nurses (Glomb et al., 2004). Despite these findings, current nursing management practices still lack adequate and targeted intervention tools grounded in empirical classification systems.

The Conservation of Resources (COR) theory offers a valuable conceptual framework for explaining the connection between emotional labor and mental health. This theory emphasizes that individuals tend to preserve and replenish key personal resources, such as emotional energy, time, and social support, especially when confronted with stressors (Prapanjaroensin et al., 2017). Surface acting, which typically does not generate emotional reciprocity, often leads to resource depletion. In contrast, deep acting and natural expression are more likely to produce positive emotional feedback, facilitate the restoration of internal resources, and alleviate emotional exhaustion (Chen et al., 2024; Feng et al., 2024).

Psychological resilience is regarded as a crucial internal asset that enables individuals to maintain stable functioning and adapt effectively when facing adversity (Yu et al., 2025). Nurses with high resilience are generally more capable of regulating their emotions and are more inclined to adopt deep acting or natural expression strategies. These individuals also tend to display stronger resource recovery abilities and a higher level of commitment to their profession (Wang et al., 2012; Foster et al., 2024). Although existing literature has acknowledged the correlation between psychological resilience and emotional labor (Wang et al., 2012), few studies have explored this relationship using person-centered approaches such as latent profile analysis (LPA). The absence of such analyses has limited a more nuanced understanding of how nurses differentially regulate emotions under similar occupational demands.

Most prior research has been based on variable-centered models, which primarily examine group-level trends and linear associations. This approach overlooks the potential heterogeneity that exists within the nursing population (Muthén and Muthén, 2000). In practice, nurses do not respond uniformly to emotionally demanding situations. Instead, their emotional regulation styles may vary considerably, suggesting the existence of unobserved subgroups. LPA, a person-centered statistical technique, can identify these hidden subpopulations based on patterns in individual behavior. This method can help reveal the diversity of emotional labor strategies and support the development of tiered management strategies and intervention programs suited to each subgroup (Howard and Hoffman, 2017; Su et al., 2025).

In this context, the present study applied LPA to identify latent profiles of emotional labor among nurses in tertiary hospitals. The analysis further examined variations in psychological resilience and demographic characteristics across these profiles. In addition, multivariate logistic regression was used to explore the independent predictors of profile membership. The findings aim to provide empirical evidence for differentiated psychological support and emotional labor management, thereby contributing to improved nurse well-being and more sustainable organizational development.



2 Methods


2.1 Study design and setting

This study employed a cross-sectional survey design and was conducted between March and May 2025 in eight tertiary hospitals located in Sichuan Province, China. Given that the target population comprised currently employed clinical nurses who often have demanding work schedules and are difficult to access for research purposes, this study adopted a convenience sampling method to facilitate participant recruitment.



2.2 Sampling and participants

The inclusion criteria were as follows: (1) aged 18 years or older and holding a valid nursing license; (2) having at least 1 year of clinical work experience; and (3) providing informed consent and participating voluntarily.

Exclusion criteria included: (1) nurses in internship or advanced training programs, or those primarily engaged in administrative roles; (2) individuals on long-term leave, such as medical or maternity leave; and (3) those who had recently experienced major life events.

Among the 458 clinical nurses, 59 were male (12.9%) and 399 were female (87.1%). In terms of age, 76 (16.6%) were aged ≤25 years, 123 (26.9%) were aged 26–35 years, 151 (33.0%) were aged 36–45 years, and 108 (23.6%) were aged over 45 years. Regarding marital status, 316 participants (69.0%) were married, 93 (20.3%) were unmarried, and 49 (10.7%) fell into other categories. In terms of educational background, 49 (10.7%) held an associate degree, 349 (76.2%) had a bachelor’s degree, and 60 (13.1%) had a master’s degree or higher. With respect to employment type, 330 (72.1%) were contract nurses and 128 (27.9%) were permanently employed. As for professional title, 213 (46.5%) were junior-level, 195 (42.6%) were intermediate-level, and 50 (10.9%) were senior-level. More details can be found in Table 1.


TABLE 1 Demographic characteristics of nurses and univariate analysis across emotional labor profiles [n = 458, n (%)].


	Variables
	Type
	N
	Surface acting-suppression type (n = 139)
	Deep acting type (n = 208)
	Natural engagement type (n = 111)
	χ2/F
	p

 

 	Gender 	Male 	59(12.9) 	29(20.9) 	20(9.6) 	10(9.0) 	11.351 	0.030


 	Female 	399(87.1) 	110(79.1) 	188(90.4) 	101(91.0)


 	Age 	≤25 years 	76(16.6) 	24(17.3) 	32(15.4) 	20(18.0) 	21.194 	0.002


 	26-35 years 	123(26.9) 	25(18.0) 	66(31.7) 	32(28.8)


 	36-45 years 	151(33.0) 	44(31.7) 	78(37.5) 	29(26.1)


 	>45 years 	108(23.6) 	46(33.1) 	32(15.4) 	30(27.0)


 	Department 	Outpatient 	53(11.6) 	21(15.1) 	22(10.6) 	10(9.0) 	11.677 	0.766


 	Internal Medicine 	79(17.2) 	25(18.0) 	36(17.3) 	18(16.2)


 	Surgery 	62(13.5) 	19(13.7) 	29(13.9) 	14(12.6)


 	Obstetrics/gynecology 	56(12.2) 	19(13.7) 	24(11.5) 	13(11.7)


 	Pediatrics/neonatology 	39(8.5) 	10(7.2) 	17(8.2) 	12(10.8)


 	Operating Room/anesthesia Unit 	23(5.0) 	6(4.3) 	12(5.8) 	5(4.5)


 	ICU 	30(6.6) 	7(5.0) 	15(7.2) 	8(7.2)


 	Emergency 	91(19.9) 	23(16.5) 	39(18.8) 	29(26.1)


 	Infectious Diseases 	25(5.5) 	9(6.5) 	14(6.7) 	2(1.8)


 	Marital status 	Married 	316(69.0) 	86(61.9) 	152(73.1) 	78(70.3) 	11.820 	0.019


 	Unmarried 	93(20.3) 	28(20.1) 	42(20.2) 	23(20.7)


 	Others 	49(10.7) 	25(18.0) 	14(6.7) 	10(9.0)


 	Educational attainment 	Associate degree 	49(10.7) 	11(7.9) 	29(13.9) 	9(8.1) 	5.441 	0.245


 	Bachelor’s degree 	349(76.2) 	112(80.6) 	153(73.6) 	84(75.7)


 	Master’s degree or above 	60(13.1) 	16(11.5) 	26(12.5) 	18(16.2)


 	Employment Type 	Contract 	330(72.1) 	89(64.0) 	158(76.0) 	83(74.8) 	6.431 	0.040


 	Permanent 	128(27.9) 	50(36.0) 	50(24.0) 	28(25.2)


 	Professional title 	Junior 	213(46.5) 	69(49.6) 	95(45.7) 	49(44.1) 	3.368 	0.498


 	Intermediate 	195(42.6) 	58(41.7) 	85(40.9) 	52(46.8)


 	Senior 	50(10.9) 	12(8.6) 	28(13.5) 	10(9.0)


 	Years of clinical 	<2 years 	46(10.0) 	14(10.1) 	20(9.6) 	12(10.8) 	7.588 	0.270


 	2–5 years 	42(9.2) 	12(8.6) 	17(8.2) 	13(11.7)


 	5–10 years 	150(32.8) 	35(25.2) 	77(37.0) 	38(34.2)


 	>10 years 	220(48) 	78(56.1) 	94(45.2) 	48(43.2)


 	Monthly night shifts 	0–4 	169(36.9) 	61(43.9) 	81(38.9) 	27(24.3) 	19.285 	<0.001


 	4–8 	205(44.8) 	60(43.2) 	95(45.7) 	50(45.0)


 	≥8 	84(18.3) 	18(12.9) 	32(15.4) 	34(30.6)


 	Salary satisfaction 	Dissatisfied 	61(13.3) 	10(7.2) 	28(13.5) 	23(20.7) 	18.609 	<0.001


 	Neutral 	223(48.7) 	68(48.9) 	93(44.7) 	62(55.9)


 	Satisfied 	174(38.0) 	61(43.9) 	87(41.8) 	26(23.4)




 



2.3 Ethical considerations

The study was approved by the Ethics Committee of Deyang People’s Hospital (Approval No. 2023–04-083-K01). Written informed consent was obtained from all participants prior to data collection.



2.4 Sample size calculation

Sample size estimation was performed using G*Power 3.1 software. The analysis was based on a multivariate logistic regression model, assuming a medium effect size of 0.25, a two-tailed significance level of α = 0.05, and a statistical power of 90%, with 10 predictors included. The calculated minimum required sample size was 402 participants.

The questionnaire was sent to 493 individuals. After excluding 35 responses due to evident response patterns or logical inconsistencies, a total of 458 valid responses for analysis, yielding a valid response rate of 92.9%. This sample size met the statistical requirements for the planned analyses.



2.5 Data collection procedures

Data were collected using a structured online questionnaire administered via the Wenjuanxing electronic platform. The Nursing Departments and head nurses at the participating hospitals coordinated the distribution of the questionnaire. The online questionnaire format was selected to accommodate the irregular schedules of clinical nurses,enhance response rates and ensure anonymity, and reduce social desirability bias. After receiving a standardized explanation and being fully informed of the study purpose, participants completed the questionnaire independently during their non-working hours.

To ensure data quality, the following measures were implemented:


	(1) Mandatory response settings were applied to prevent missing data;

	(2) A minimum response time of 5 min was required to exclude abnormally fast submissions;

	(3) IP address and device restrictions were activated to prevent duplicate entries.



After collection, all responses were independently reviewed by two researchers. Responses exhibiting logical inconsistencies or invalid response patterns were excluded to ensure data validity.



2.6 Measurement instruments


	(1) General Demographic Questionnaire



Participants’ demographic and job-related characteristics were collected through a structured self-report form. Variables included gender, age, department, marital status, educational background, professional title, employment type, years of clinica, monthly night shifts, and salary satisfaction.


	(2) Emotional Labor Scale (ELS)



The Chinese version of the Emotional Labor Scale, revised by Luo Hong, was used to assess the emotional regulation strategies employed by nurses in their professional roles (Luo et al., 2008). The scale consists of 14 items across three dimensions: surface acting, deep acting, and natural expression. Each item is rated on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree), with all items positively scored. Higher scores indicate greater use of the respective strategy. No total score is calculated for the Emotional Labor Scale; instead, subscale scores are computed separately, with the highest subscale score indicating the most frequently used emotional labor strategy by the respondent. The ELS has demonstrated strong reliability and validity in nursing populations (Dong and Chen, 2025; Tian et al., 2025). In the present study, the overall Cronbach’s alpha for the scale was 0.900, with subscale reliabilities of 0.892 for surface acting, 0.800 for deep acting, and 0.819 for natural expression. In addition, the KMO value exceeded 0.70, and Bartlett’s test of sphericity reached statistical significance (p < 0.05), indicating acceptable sampling adequacy and construct validity.


	(3) Connor-Davidson Resilience Scale (CD-RISC)



The Chinese version of the Connor-Davidson Resilience Scale, revised by Yu XiaoNan, was adopted to assess psychological resilience (Yu and Zhang, 2007). The scale comprises 25 items grouped into three dimensions: tenacity (13 items), strength (8 items), and optimism (4 items). Each item is rated on a 5-point scale (0 = never, 4 = always), yielding a total score ranging from 0 to 100. Higher scores reflect stronger capacity to cope with and recover from stress or adversity. In this study, the overall Cronbach’s alpha coefficient was 0.927. The reliability coefficients for the three dimensions were 0.923 for tenacity, 0.875 for strength, and 0.870 for optimism. The KMO value was above 0.80, and Bartlett’s test of sphericity was statistically significant (p < 0.05), further supporting the scale’s structural validity in this sample.

To assess the potential influence of common method variance (CMV) due to the use of self-report questionnaires, Harman’s single-factor test was conducted. All items from the Emotional Labor Scale and the Psychological Resilience Scale were included in an unrotated exploratory factor analysis. The results showed that the first unrotated factor accounted for 28.44% of the total variance, which is well below the commonly accepted threshold of 40%. These findings suggest that CMV is unlikely to pose a significant threat to the validity of the results in this study.



2.7 Statistical analysis

After confirming the accuracy of the data through double entry verification, all responses were imported into SPSS version 26.0 and Mplus version 8.3 for analysis.


	(1) Latent Profile Analysis (LPA)



Latent Profile Analysis was conducted using Mplus 8.3 to identify distinct emotional labor profiles based on item-level scores from the Emotional Labor Scale. The modeling process began with a single-class model and progressively increased the number of classes. Model fit was evaluated using the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and sample-size adjusted BIC (aBIC), with lower values indicating better model fit. Classification accuracy was assessed using entropy, where values closer to 1 reflect higher classification precision. Model comparisons were further supported by the Lo–Mendell–Rubin Adjusted Likelihood Ratio Test (LMRT) and the Bootstrap Likelihood Ratio Test (BLRT). A statistically significant improvement in model fit was indicated by p < 0.05.


	(2) Comparative Analyses between Emotional Labor Profiles



Based on the emotional labor profiles identified through latent profile analysis (LPA), comparisons of psychological resilience and demographic characteristics across the three groups were conducted using SPSS version 26.0. For categorical variables, the chi-square test was used. For continuous variables (e.g., age, years of clinical experience, and monthly night shifts), one-way analysis of variance (ANOVA) was applied to compare mean differences across profiles.

Prior to conducting ANOVA, the assumptions of normality and homogeneity of variance were assessed using the Shapiro–Wilk test and Levene’s test, respectively. These assumptions were sufficiently met, supporting the use of parametric analysis for group comparisons. All group comparisons were conducted based on the measurement level of the variables and the distributional properties of the data.


	(3) Multivariate Analysis



A multinomial logistic regression model was constructed using emotional labor categories (identified via LPA) as the dependent variable. Independent variables were selected based on statistically significant group differences observed in the preliminary analyses. Categorical variables were entered into the model according to their measurement level. Nominal variables were dummy-coded automatically by SPSS, while ordinal variables were treated as ordered categorical variables. Multicollinearity diagnostics were performed using variance inflation factors (VIFs), and sample adequacy for multinomial logistic regression was evaluated based on standard criteria. All statistical tests were two-tailed, and p < 0.05 was considered statistically significant.




3 Results


3.1 Scores on the emotional labor scale and psychological resilience scale

Values are presented as mean ± standard deviation (SD), based on distributional properties. The total score on the Emotional Labor Scale among nurses was 49.57 ± 9.31, indicating a moderately high level of emotional labor. Specifically, the mean score for the surface acting dimension was 24.86 ± 5.57, for deep acting was 13.91 ± 3.20, and for natural expression was 10.81 ± 2.52.

The total score on the Psychological Resilience Scale was 63.03 ± 15.33. Among its subdimensions, the mean score for tenacity was 33.59 ± 9.40, for strength was 19.51 ± 6.11, and for optimism was 9.93 ± 3.42.



3.2 Latent profile analysis of emotional labor among nurses

Using the 14 item scores from the Emotional Labor Scale as observed indicators, latent profile models with one to five classes were fitted. Model fit statistics are shown in Table 2. As the number of classes increased, the values of the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and adjusted BIC (aBIC) decreased gradually, and the entropy values remained above 0.80 across all models.


TABLE 2 Model fit indices for latent profile models of nurses’ emotional labor.


	Class
	AIC
	BIC
	aBIC
	P
	Enproty
	Number of classes
	Class probability (%)



	LMRT
	BLRT

 

 	1 	18297.675 	18413.227 	18324.364 	– 	– 	– 	– 	–


 	2 	16592.628 	16770.084 	16633.615 	0.0000 	0.0000 	0.913 	206/252 	44.978/55.022


 	3 	16199.475 	16438.833 	16254.759 	0.0260 	0.0000 	0.863 	139/208/111 	30.349/45.415/24.236


 	4 	16004.858 	16306.119 	16074.439 	0.5091 	0.0000 	0.876 	41/174/158/85 	8.952/37.991/34.498/18.559


 	5 	15804.857 	16168.021 	15888.736 	0.1401 	0.0000 	0.876 	73/28/169/103/85 	15.939/6.114/36.900/22.489/18.559




 

However, in the four-class model, the p value of the Lo–Mendell–Rubin Adjusted Likelihood Ratio Test (LMRT) was 0.509, which did not reach statistical significance, indicating poor model fit. Considering that the three-class model had a relatively high entropy value, with both LMRT and Bootstrap Likelihood Ratio Test (BLRT) reaching significance, and the average posterior probabilities for each class ranging from 91.05 to 93.24%, the classification was considered stable and clearly distinguishable. Therefore, the three-class model was selected as the optimal solution, identifying three distinct latent profiles of emotional labor (C1, C2, and C3). The mean score trends across the 14 items for each class are illustrated in Figure 1.

[image: Line graph displaying mean scores of each item on the Emotional Labor Scale (y-axis, zero to six points) across fourteen items (x-axis, labeled W1 to W14) for three groups: Surface Acting-Suppression Type (yellow triangles, scores around 2.5 to 3.5, 30.35 percent), Deep Acting Type (blue diamonds, scores around 3.2 to 4, 45.42 percent), and Natural Engagement Type (red squares, scores around 4.2 to five, 24.24 percent). Natural Engagement scores highest, Deep Acting intermediate, and Surface Acting-Suppression lowest throughout.]

FIGURE 1
 Distribution of emotional labor characteristics across the three latent profiles among nurses.


Class C1 had the lowest scores across all three dimensions, with a relatively high score in surface acting but the lowest scores in deep acting and natural expression. This suggests that nurses in this class primarily relied on surface-level emotional regulation, with a clear mismatch between expressed and internal emotions. Such a pattern may indicate emotional suppression or detachment and a higher risk of emotional exhaustion. This group comprised 139 nurses (30.35%) and was labeled the “Surface Acting–Suppression Type.”

Class C2 showed moderately high scores across all three emotional labor strategies. These nurses tended to actively regulate their emotions to align with job expectations, demonstrating strong emotional adaptability. This profile was considered a typical functional regulation type and included 208 nurses (45.42%). It was named the “Deep Acting Type.”

Class C3 reported the highest scores in all dimensions, particularly in natural expression. This indicates that nurses in this group were able to express their emotions authentically and consistently, reflecting high emotional congruence and strong professional engagement. A total of 111 nurses (24.24%) fell into this group, which was defined as the “Natural Engagement Type.”



3.3 Sociodemographic characteristics by emotional labor profile

Significant differences were observed among the three latent emotional labor profiles in terms of gender, age, marital status, employment type, monthly night shifts, and salary satisfaction (p < 0.05). Detailed results are presented in Table 1.



3.4 Comparison of psychological resilience across emotional labor profiles

Further comparisons were conducted to examine differences in psychological resilience among the three profile groups. The findings indicated that nurses in different emotional labor profiles showed statistically significant differences in total psychological resilience scores as well as in all three subdimensions: tenacity, strength, and optimism (all p < 0.05; see Table 3).


TABLE 3 Comparison of psychological resilience scores between latent emotional labour profiles among nurses.


	Type
	Score
	Surface acting-suppression type
	Deep acting type
	Natural engagement type
	F
	η2
	P
	Post hoc comparison

 

 	Tenacity 	33.59 ± 9.40 	38.09 ± 7.11 	33.03 ± 9.54 	28.99 ± 9.20 	33.91 	0.130 	<0.001 	C1 > C2 > C3


 	Strength 	19.51 ± 6.11 	22.45 ± 5.21 	19.14 ± 6.18 	16.52 ± 5.41 	33.94 	0.130 	<0.001 	C1 > C2 > C3


 	Optimism 	9.93 ± 3.42 	10.78 ± 3.40 	9.90 ± 3.46 	8.94 ± 3.10 	9.30 	0.039 	<0.001 	C1 > C2 > C3


 	Psychological resilience 	63.03 ± 15.33 	71.32 ± 11.89 	62.07 ± 15.64 	54.45 ± 13.25 	45.55 	0.167 	<0.001 	C1 > C2 > C3





C1, Surface Acting–Suppression Type; C2, Deep Acting Type; C3, Natural Engagement Type.
 

Post hoc analysis revealed that nurses in the Surface Acting–Suppression Type group (C1) had the highest levels of psychological resilience, followed by those in the Deep Acting Type group (C2), with the lowest scores observed in the Natural Engagement Type group (C3), indicating a trend of C1 > C2 > C3.

To further quantify the magnitude of differences in psychological resilience across the three emotional labor profiles, Cohen’s d effect sizes were calculated for each pairwise comparison. The results are presented in Table 4. Effect sizes ranged from small to large, with the largest differences observed between the Surface Acting–Suppression Type (C1) and Natural Expression–Adaptive Type (C3), particularly for the tenacity and optimism dimensions.


TABLE 4 Cohen’s d effect sizes for psychological resilience dimensions across latent emotional labor profiles among nurses.


	Type
	d (C1 vs. C2)
	d (C1 vs. C3)
	d (C2 vs. C3)

 

 	Tenacity 	0.59 	1.13 	0.43


 	Strength 	0.57 	1.12 	0.44


 	Optimism 	0.26 	0.56 	0.29


 	Psychological resilience 	0.65 	1.34 	0.53





C1, Surface Acting–Suppression Type; C2 = Deep Acting Type; C3 = Natural Engagement Type.
 



3.5 Multivariate analysis of latent emotional labor profiles among nurses

Taking the Surface Acting–Suppression Type (C1) as the reference group, a multinomial logistic regression analysis was conducted. Variables that showed statistically significant differences in the univariate analysis of variance were included as independent variables.

The results indicated that gender, age, employment type, number of night shifts, salary satisfaction, and psychological resilience were significant predictors of emotional labor profile membership (p < 0.05). Compared to the C1 group, nurses who were female, younger, formally employed, had fewer night shifts, higher salary satisfaction, and higher levels of psychological resilience were more likely to be categorized as Deep Acting Type (C2) or Natural Engagement Type (C3).

Psychological resilience significantly differentiated between C1 and C2, C1 and C3, as well as C2 and C3, indicating its strong predictive role in profile classification.

The coding of independent variables is shown in Table 5, and the results of the regression analysis are presented in Table 6.


TABLE 5 Coding scheme for independent variables.


	Variables
	Mode of assignment

 

 	Gender 	0 = Male, 1 = Female


 	Age 	1 = ≤25 years, 2 = 26–35 years, 3 = 36–45 years, 4= > 45 years


 	Marital status 	1 = Married, 2 = Unmarried, 3 = Others


 	Employment type 	0 = Contractual, 1 = Permanent


 	Monthly night shifts 	1 = ≤4、2 = 5–8、3 = ≥8


 	Salary satisfaction 	1 = Dissatisfaction, 2 = General, 3 = Satisfied


 	Psychological resilience 	Continuous variables




 


TABLE 6 Multinomial logistic regression analysis of predictors of latent emotional labor profiles among nurses (n = 458).


	Type
	Reference
	β
	SE
	Wald χ2
	P
	OR
	95%CI

 

 	C2 vs. C1 	 	 	 	 	 	 	


 	Constant 	 	1.573 	0.850 	3.431 	0.064 	– 	–


 	Gender 	Female 	−1.200 	0.344 	12.202 	0.000 	0.301 	0.154~0.591


 	Age 	>45 years 	 	 	 	 	 	


 	26-35 years 	 	1.310 	0.379 	11.960 	0.001 	3.706 	1.764~7.787


 	36-45 years 	 	1.007 	0.329 	9.384 	0.002 	2.737 	1.437~5.212


 	Married 	Unmarried/Others 	1.110 	0.408 	7.389 	0.007 	3.035 	1.363~6.758


 	Contractual 	Permanent 	0.587 	0.266 	4.872 	0.027 	1.798 	1.068~3.028


 	Psychological resilience 	– 	−0.047 	0.009 	25.429 	<0.001 	0.954 	0.936~0.971


 	C3 vs. C1 	 	 	 	 	 	 	


 	Constant 	 	4.002 	0.961 	17.343 	<0.001 	– 	–


 	Gender 	Female 	−1.056 	0.443 	5.682 	0.017 	0.348 	0.146~0.829


 	Number of night shifts ≤4 	≥8 	−0.998 	0.438 	5.195 	0.023 	0.369 	0.156–0.869


 	Salary satisfaction 	Satisfied 	 	 	 	 	 	


 	Dissatisfaction 	 	1.268 	0.512 	6.121 	0.013 	3.553 	1.301~9.701


 	General 	 	0.861 	0.331 	6.751 	0.009 	2.365 	1.235~4.527


 	Psychological resilience 	 	−0.079 	0.011 	49.707 	<0.001 	0.924 	0.904~0.944


 	C3 vs. C2 	 	 	 	 	 	 	


 	Constant 	 	2.426 	0.817 	8.813 	0.003 	– 	–


 	Age 	>45 years 	 	 	 	 	 	


 	26–35 years 	 	−0.032 	0.009 	12.401 	0.000 	0.969 	0.951~0.986


 	36–45 years 	 	−1.118 	0.376 	8.817 	0.003 	0.327 	0.156~0.684


 	Number of night shifts ≤4 	≥8 	−1.108 	0.366 	9.186 	0.002 	0.330 	0.161~0.676


 	Salary satisfaction 	Satisfied 	 	 	 	 	 	


 	Dissatisfaction 	 	1.005 	0.391 	6.610 	0.010 	2.732 	1.270~5.879


 	General 	 	0.865 	0.297 	8.512 	0.004 	2.376 	1.328~4.248


 	Psychological resilience 	 	−0.032 	0.009 	12.401 	0.000 	0.969 	0.951~0.986





C1, Surface Acting–Suppression Type; C2, Deep Acting Type; C3, Natural Engagement Type.
 




4 Discussion


4.1 Current status of nurses’ emotional labor

The present study found that clinical nurses generally experience a relatively high emotional labor burden, with surface acting being used most frequently. Approximately 30.3% of nurses were categorized as the Surface Acting–Suppression Type, indicating that a considerable proportion relied on emotional suppression and masking to meet professional service standards. While this strategy may help maintain a professional image in the short term, its long-term use can result in emotional exhaustion, role conflict, and job burnout, which is consistent with previous research (Céleste and Brotheridge, 2002; Hülsheger and Schewe, 2011).

It is noteworthy that only 24.2% of nurses were classified as the Natural Engagement Type, the lowest proportion among the three profiles. Natural expression is regarded as the most adaptive and psychologically healthy form of emotional labor (Gabriel et al., 2015); however, it often requires a supportive organizational climate and a manageable workload to emerge. Under conditions of staffing shortages and managerial pressure, it becomes difficult for nurses to express their emotions authentically and positively. This finding highlights that strengthening organizational support and fostering a more humanistic work environment remain essential tasks (Kinman and Leggetter, 2016).



4.2 Heterogeneity of nurses’ emotional labor profiles

This study identified three latent profiles of emotional labor among nurses using Latent Profile Analysis (LPA): Surface Acting–Suppression Type (C1), Deep Acting Type (C2), and Natural Engagement Type (C3), accounting for 30.3, 45.4, and 24.2% of the sample, respectively. These findings demonstrate marked heterogeneity in nurses’ emotional labor strategies, suggesting variation in psychological regulation styles, adaptive capacities, and occupational health statuses among nurses.


	(1) Surface Acting–Suppression Type (C1)



Nurses in this group exhibited the highest scores on surface acting and the lowest on deep acting and natural expression, indicating a strong tendency to suppress genuine emotions to meet professional demands. While such strategies may support short-term role performance, they often lead to emotional exhaustion, role conflict, and burnout over time (Jin et al., 2025; Zhou et al., 2025). Interestingly, despite these risks, nurses in this group reported the highest psychological resilience. This seemingly contradictory result may reflect a form of adaptive resilience developed under sustained emotional pressure in high-intensity clinical environments. According to Conservation of Resources (COR) theory, individuals who are frequently exposed to emotionally draining work may activate compensatory psychological resources, such as resilience, to sustain professional functioning (Yikilmaz et al., 2024; Saei et al., 2024). Thus, C1 nurses may be using resilience as a buffer, but the long-term sustainability of this strategy remains uncertain. Targeted interventions are still needed to reduce surface acting demands and promote more authentic emotional regulation strategies.


	(2) Deep Acting Type (C2)



Nurses in this category scored moderately to highly across all strategies, with deep acting being the most prominent. This suggests that they are able to actively regulate their internal emotional experiences to achieve consistency between inner feelings and outward expression. Compared with surface acting, deep acting is more closely aligned with emotional congruence, thereby reducing cognitive dissonance and emotional conflict, and is regarded as a more adaptive strategy of emotional labor (Pinkawa and Dörfel, 2024). Empirical evidence has shown that nurses who adopt deep acting tend to exhibit higher job satisfaction, self-efficacy, and organizational commitment (Feng et al., 2024; Xu and Fan, 2023; Değirmenci Öz et al., 2023). Although this strategy requires considerable emotional effort, it often elicits positive feedback and affective recognition from patients, colleagues, and the organization, which facilitates resource restoration and enhances emotional resilience. Consequently, deep acting has been associated with reduced work stress and lower levels of emotional exhaustion in previous research (Kinman and Leggetter, 2016; Zhang et al., 2024). This group reflects strong professional adaptability and represents a relatively healthy mode of emotional labor worthy of encouragement and reinforcement.


	(3) Natural Engagement Type (C3)



The C3 group obtained the highest scores in natural expression, suggesting that these nurses were able to express their genuine emotions authentically, displaying high emotional congruence and authenticity in clinical practice. This type is considered the most sustainable and psychologically beneficial approach to emotional labor. According to Grandey’s theory of authentic emotional labor, natural emotional expression not only strengthens nurses’ sense of work meaning and self-identity but also alleviates emotional exhaustion, reduces job burnout, and improves both psychological well-being and job satisfaction (Céleste and Brotheridge, 2002; Grandey et al., 2012). Although Natural Engagement nurses accounted for the smallest proportion of the sample (24.2%), their strong emotional regulation capacity, stable psychological resources, and high adaptability highlight their resilience and professional consistency (Değirmenci Öz and Baykal, 2022). In practice, these nurses may shoulder greater responsibilities in emotional support and communication, and their strengths in emotional labor should be systematically recognized and cultivated at the organizational level.

In addition, some nurses displayed relatively high levels of deep acting combined with moderately elevated surface acting, reflecting a “mixed-strategy use” pattern. This suggests that nurses adaptively switch between strategies in response to complex clinical situations. While such flexibility may demonstrate strong situational adaptability (Gabriel et al., 2015), frequent strategy shifting may also deplete emotional resources, leading to “strategy fatigue” and cumulative psychological strain (Hülsheger and Schewe, 2011; Lee, 2023). Over time, this may increase the risk of emotional exhaustion and regulatory failure (Sloan, 2012). Nursing managers should actively identify such cases, provide timely emotional support, and implement preventive interventions to mitigate potential mental health problems.



4.3 Differences in psychological resilience across emotional labor profiles

The findings of this study revealed significant differences in psychological resilience among nurses across the three emotional labor profiles. Nurses in the Surface Acting–Suppression Type exhibited the highest resilience scores, followed by those in the Deep Acting Type, while the Natural Engagement Type scored the lowest (C1 > C2 > C3). This result suggests that psychological resilience may be differentially distributed across emotional labor strategies and coping patterns, indicating its potential relevance in distinguishing these profiles (Yu et al., 2025).

From the perspective of the Conservation of Resources (COR) theory, although nurses in the Surface Acting–Suppression Type primarily rely on surface acting in their emotional labor, their relatively high level of psychological resilience is more likely to represent a pre-existing or compensatory defensive mechanism rather than an outcome of surface acting (Li et al., 2025). When confronted with continuous emotional demands, these individuals may mobilize and invest psychological resources such as resilience to buffer against emotional exhaustion and maintain psychological functioning in challenging work environments (Feng et al., 2024; Fu et al., 2018).

In contrast, nurses classified in the Deep Acting Type demonstrated moderate levels of resilience. By actively regulating their emotions to achieve consistency between inner feelings and outward expressions, they often gain positive feedback and professional identity, which helps sustain favorable psychological adjustment (Sloan, 2012). Nurses in the Natural Engagement Type had the lowest levels of resilience. Although they display authenticity and congruence in emotional expression, their psychological resources may be more vulnerable to external organizational and environmental pressures in high-intensity clinical settings. As a result, they may have insufficient resource recovery and exhibit relatively weaker resilience when facing occupational stressors (Salehi et al., 2025; Yu et al., 2019).

Furthermore, the results of the multinomial logistic regression analysis confirmed that psychological resilience served as an independent predictor of emotional labor type. This finding suggests that resilience may be an important psychological factor associated with different emotional labor profiles and could be relevant in understanding how nurses cope with occupational stress and maintain mental health (Yu et al., 2025; Yu et al., 2019).

Therefore, nursing administrators should prioritize psychological resilience as a central target in emotional labor support strategies. By integrating organizational support, emotional regulation training, and psychological adjustment mechanisms, a multidimensional support system can be established to enhance nurses’ adaptability to emotional labor demands and to promote sustainable professional development.



4.4 Associations between emotional labor profiles and demographic variables

This study further examined the associations between nurses’ emotional labor profiles and their demographic characteristics. The results showed significant differences across gender, age, marital status, employment type, monthly night shifts, and salary satisfaction, suggesting that both individual traits and external contextual factors play an important role in shaping emotional labor strategies.


	(1) Gender



Female nurses were more likely to be categorized as Deep Acting Type or Natural Engagement Type, whereas male nurses were more often classified as Surface Acting–Suppression Type. This difference may be closely related to gender role expectations and the process of emotional socialization. Women are generally encouraged from childhood to develop emotional recognition, empathy, and expressive abilities, which predispose them to actively regulate emotions in order to meet the implicit demands of nursing for “emotional gentleness” and humanistic care (Yikilmaz et al., 2024). In contrast, men, constrained by traditional gender norms emphasizing “rationality” and “restraint,” may be more inclined to adopt surface acting strategies to maintain a professional image while suppressing authentic emotions. Consequently, they are more likely to rely on surface acting as a coping style under occupational stress (Zhang et al., 2024; Yalçın et al., 2025; Diao et al., 2024).


	(2) Age



Nurses aged 26–35 and 36–45 were more likely to be classified as Deep Acting Type, while those over 45 years were more often grouped into the Surface Acting–Suppression Type. This suggests significant age-related differences in emotional labor strategies, reflecting changes in psychological resources, professional perceptions, and coping mechanisms. Younger and middle-aged nurses are often in career growth stages, with stronger resilience and adaptability, which motivates them to engage in deep acting (Yu et al., 2025). By contrast, older nurses may experience resource depletion, fatigue, or burnout after prolonged exposure to high work stress, which weakens their ability to regulate emotions and leads them to rely on surface acting as a more “energy-saving” coping strategy (Zhang et al., 2024; Pace et al., 2023). In addition, older nurses frequently shoulder heavier family responsibilities and organizational management duties, further reducing the resources and space available for emotional recovery (Feng et al., 2024).


	(3) Marital Status



Married nurses were more often categorized as Deep Acting Type, whereas divorced or widowed nurses were more likely to fall into the Surface Acting–Suppression Type. This finding highlights the importance of marital status as an indicator of social support in the selection of emotional labor strategies. Married nurses generally benefit from more stable family support systems, which provide psychological comfort and external resources to buffer work-related stress and enhance emotion regulation capacity, thereby facilitating the adoption of adaptive strategies such as deep acting (Ebrahimi et al., 2025; Temel et al., 2020). Conversely, divorced or widowed nurses may face greater life stress and emotional isolation, lacking effective compensatory resources, which may push them toward surface acting as a more consuming coping strategy that maintains professional image at the cost of increased psychological burden (Xu and Fan, 2023; Li et al., 2019).


	(4) Employment Type



Permanent nurses were more likely to be categorized as Deep Acting Type, while contractual nurses were more often classified as Surface Acting–Suppression Type. This suggests that organizational security may influence nurses’ emotional labor strategies. Job stability, salary, and professional identity associated with permanent employment can be regarded as external resources that enhance nurses’ willingness and capacity to invest in deep acting (Ren et al., 2024; Gao et al., 2024). By contrast, contractual nurses face greater job insecurity, limited promotion opportunities, and fewer benefits, along with heavier psychological stress and resource shortages. Consequently, they are more prone to rely on surface acting as a low-cost coping strategy, which increases the risk of emotional exhaustion (Zhang et al., 2022; Liu et al., 2025).


	(5) Monthly Night Shifts



Nurses working eight or more night shifts per month were more likely to be categorized as Surface Acting–Suppression Type, whereas those with fewer night shifts (≤4 per month) were more commonly found in the Deep Acting and Natural Engagement Types. This indicates that night shift workload exerts a significant influence on emotional labor strategies. Frequent night shifts are often accompanied by circadian rhythm disruption, poor sleep quality, and cumulative physical fatigue, all of which diminish emotional recovery capacity and increase stress and exhaustion risk (Xie et al., 2025). In such circumstances, nurses may find it difficult to engage in the resource-intensive process of deep acting, instead relying on surface acting as a less demanding strategy (Cheng et al., 2023). Furthermore, high-frequency night shifts limit opportunities for restorative activities such as socializing, exercise, and rest, creating a vicious cycle of “high workload and low regulation” (Yu et al., 2025; Lim and Kim, 2025). In contrast, nurses with fewer night shifts enjoy greater opportunities for recovery and access to support resources, making them more capable of adopting healthier emotional labor strategies (Li et al., 2024).


	(6) Salary Satisfaction



Salary satisfaction was also significantly associated with emotional labor profiles. Nurses who reported higher salary satisfaction were more likely to be classified as Deep Acting Type or Natural Engagement Type, while those dissatisfied with their salaries were more often grouped into the Surface Acting–Suppression Type. According to the COR theory, salary functions as an important external resource that shapes perceptions of job reward and regulates emotional labor strategies (Meng et al., 2023). Higher salary satisfaction enhances nurses’ psychological security and sense of belonging, motivating them to invest more resources in achieving emotional congruence. In contrast, salary dissatisfaction may be associated with perceptions of resource loss, which in turn may relate to increased negative emotions and a greater likelihood of relying on surface acting as a lower-cost coping strategy (Kuo et al., 2025; Wen et al., 2022).




5 Conclusions and management implications


5.1 Conclusion

Based on Latent Profile Analysis, this study revealed significant heterogeneity in nurses’ emotional labor, which could be classified into three distinct profiles: Surface Acting–Suppression Type, Deep Acting Type, and Natural Engagement Type. Among these, the highest level of psychological resilience was observed in the Surface Acting–Suppression Type, followed by the Deep Acting Type, with the lowest level in the Natural Engagement Type (C1 > C2 > C3). Gender, age, employment type, monthly night shifts, salary satisfaction, and psychological resilience were identified as independent predictors of emotional labor profiles.

These findings indicate that nurses are not a homogeneous group in terms of emotional labor. Differences in psychological characteristics and resource reserves across profiles are significant. Psychological resilience plays a pivotal role in distinguishing emotional labor types and represents an important target for future interventions.



5.2 Management implications


	(1) Stratified interventions based on profile identification



A screening and profiling mechanism for emotional labor should be established and incorporated into annual psychological health assessments. Nurses can be categorized into Surface Acting–Suppression, Deep Acting, and Natural Engagement profiles. For those in the Surface Acting–Suppression Type, special attention should be paid to workload and psychological status, with regular psychological counseling and risk monitoring implemented.


	(2) Strengthening resilience training and support



For nurses classified as Deep Acting or Natural Engagement Types, individualized training programs such as emotional regulation workshops, mindfulness-based stress reduction, and empathic communication sessions should be designed to enhance emotional adjustment capacity. Authentic emotional expression should be encouraged to reduce overreliance on surface acting.


	(3) Optimizing organizational environment and external resources



Scheduling systems should be improved to reasonably limit night shift frequency. Fairness in salary distribution and professional recognition should be enhanced. A sustainable organizational support system should be established, including psychological care platforms, peer support networks, and career development pathways, to help nurses restore and accumulate psychological resources.


	(4) Promoting institutionalized management



Emotional labor management should be integrated into nursing quality control and occupational health management. A closed-loop mechanism of “screening–intervention–evaluation–feedback” should be established to achieve coordinated improvement of nurses’ mental health and organizational development.




6 Limitations and future research directions


6.1 Limitations

This study has several limitations. First, its cross-sectional design does not allow for causal inferences regarding the relationship between emotional labor profiles and psychological resilience. Although causality cannot be determined, cross-sectional designs still hold significant value in identifying synchronous associations between psychological variables. This is particularly relevant to the present study, which employed latent profile analysis (LPA) to explore the heterogeneity of emotional labor among nurses. LPA is well suited for uncovering latent subgroups in cross-sectional data and generating hypotheses for future longitudinal research. Future studies are needed to validate the explanatory pathways or associations identified in this study.

Second, the sample was drawn exclusively from eight tertiary hospitals in Sichuan Province, which may limit regional and institutional representativeness. Due to the non-probabilistic sampling strategy, the findings cannot be generalized beyond the study sample. Future research should employ probabilistic sampling across multiple regions and healthcare levels to improve generalizability.

Third, although validated self-report instruments were used, the absence of confirmatory factor analysis (CFA) limits the ability to formally verify the structural validity of the scales within this sample. In addition, despite the use of Harman’s single-factor test suggesting that common method variance (CMV) was not a major concern (first factor = 28.44%), reliance on self-reports may still introduce bias. Future studies should incorporate CFA and consider multi-source or objective measures (e.g., peer ratings, physiological data) to enhance measurement validity and reduce method-related bias.

Finally, this study did not include potential mediating or moderating variables (e.g., organizational support, job burnout, job satisfaction), limiting deeper exploration of emotional labor mechanisms. Additionally, some context-related variables (e.g., workload intensity, department type), though theoretically relevant, were either unmeasured or excluded due to nonsignificant effects. Future research should incorporate these factors to provide a more comprehensive understanding of emotional labor among nurses.



6.2 Future research directions

Future research can be advanced in the following ways:


	(1) Adopt longitudinal or mixed-methods designs to explore the dynamic changes and causal relationships between emotional labor profiles and psychological resilience over time;

	(2) Expand the sampling framework to include nurses from multiple regions, levels of healthcare institutions, and specialties, thereby improving the generalizability of findings;

	(3) Introduce objective indicators (e.g., physiological stress responses, workload monitoring) in combination with multidimensional assessment tools to increase the precision of measurements of emotional labor and resilience, and to better capture context-related variables such as perceived workload intensity or staffing levels;

	(4) Further examine the mediating or moderating roles of organizational support, leadership style, interpersonal relationship quality, and work environment characteristics (e.g., department type or shift patterns) to construct a more comprehensive theoretical model;

	(5) Integrate intervention studies to evaluate the effectiveness of profile-based stratified interventions in enhancing resilience and reducing the negative effects of emotional labor.
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Introduction: This study critically explores the link between work-related extended availability, work-family conflict, and health outcomes through a systematic literature review, incorporating various theoretical frameworks, including the Work-Life Border Theory, the Job Demands-Resources Model, and the Conservation of Resources Theory.
Methods: Following PRISMA 2020 guidelines, 17 studies were selected for the final analysis.
Results: The review shows that higher levels of work-related extended availability are associated with increased work-family conflict and poorer health outcomes, notably higher stress, burnout, and reduced mental well-being. The research identifies key moderating factors such as organizational conditions (like structural autonomy and workload control) and boundary management style, which can lessen or intensify the negative impacts of work-related extended availability.
Discussion: These results deepen the understanding of the complex, conditional relationship between work-related extended availability and work-family conflict, highlighting the need for nuanced, context-aware strategies that address individual differences and organizational settings. This work provides valuable theoretical insights and practical guidance for managing the challenges of work-related extended availability in modern organizations. For future studies, examining additional moderation effects is recommended, employing longitudinal designs, and broadening the research scope to include high-risk professions.
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1 Introduction


1.1 Theoretical and practical context of work-related extended availability

Technological advancements have enabled employees to remain virtually connected to work and to be available outside traditional office hours. Work-related extended availability refers to the expectation or practice of employees being accessible and responsive to work-related matters outside of regular working hours, for instance, by work-related information and communication technology use during personal time. Work-related extended availability blurs the line between work and personal life, and, as a consequence, might trigger positive or negative outcomes for employees and organizations. Research shows that work-related extended availability can offer advantages such as increased flexibility and responsiveness to global collaboration requirements, enabling employees to manage tasks across time zones and adapt to changing working conditions (Dettmers et al., 2016). However, these benefits can also have drawbacks: increased availability often promotes the expectation of constant connectivity, which in turn is associated with negative effects on employee well-being (Dettmers et al., 2016; Ziebertz et al., 2015). For instance, prior research suggests that continual connectivity and work-related use of information and communication technology may contribute to increased emotional exhaustion (Tedone, 2022), overall deterioration in health outcomes (Pluut and Wonders, 2020), and work-family conflict (Sousa et al., 2023). Work-family conflict refers to a form of role conflict in which the demands of work and family roles are incompatible, making it difficult to perform one role while simultaneously fulfilling the other (Greenhaus and Beutell, 1985). Furthermore, the perception of technology as a demand, which often accompanies after-hours communication, may contribute to higher levels of burnout and turnover among employees (Rasulova and Tanova, 2025). Despite growing empirical evidence (Korunovska and Spiekermann-Hoff, 2019; Thörel et al., 2022), the exact psychological and organizational mechanisms through which work-related extended availability impairs employee well-being, especially by negative consequences such as emotional exhaustion, sleep disorders, and conflicts between work and family, remain controversial. In particular, it is unclear under which conditions these adverse effects can be mitigated or even reversed, for example, through individual dispositions or organizational circumstances.

From a methodological point of view, work-related extended availability is often measured using a a quantitative approach. Many researchers (e.g., Pauls et al., 2017) typically draw on self-report surveys measuring the frequency and amount of communication and work-related activities carried out outside the employees’ normal work schedule: “How many hours (on average) during your leisure time did you spend assisting with any work-related phone calls, emails, or messages?.” Operationalizing work-related extended availability can also include evaluating structured on-call shifts where the employee is expected to be available to respond to work-related issues after business hours, including nights and weekends (Dettmers et al., 2016). The researchers would assess the extended availability separately for weeks worked during the participants’ on-call responsibilities and for other weeks and time off when they were not on call. With a more qualitative approach (e.g., Dettmers et al., 2016), employees are explicitly asked about how much they feel formally or informally expected to be available for work outside regular hours. The rapidly growing body of research concerning the effects of work-related extended availability on employees relies almost exclusively on samples from generic office settings, education, or mixed-industry panels. The consensus across studies is high: engaging with work-related information and communication technology outside formal hours consistently undermines recovery and harms employee well-being. Large cross-sectional evidence already links pervasive after-hours connectivity to higher fatigue and emotional exhaustion (Dettmers et al., 2016; Ziebertz et al., 2015). Daily diary studies extend this pattern, showing that when employees use smartphones or email for work in the evenings, they experience poorer sleep and report greater next-day burnout and reduced well-being (Gombert et al., 2017). Experimental data provide a cognitive explanation: simply perceiving an urgent need to respond to late-night messages increases stress and lowers subjective well-being, even before any actual task is completed (Giurge and Bohns, 2021). Meta-analyses and systematic reviews generally agree on moderate positive associations between after-hours information and communication technology use and both emotional exhaustion and sleep problems (Blake et al., 2024; Baumeister et al., 2021). At the same time, the effects on task performance are neutral to slightly negative once exhaustion is accounted for (Chen and Karahanna, 2018). Overall, these findings portray work-related extended availability as a persistent boundary-crossing demand that hinders recovery, harms mental health, and does not consistently improve performance, contrary to common managerial belief. High-reliability organizations (HROs), such as the military, police forces, aviation control centers, and emergency medicine units, have rarely been studied in this context (e.g., Scholarios et al., 2018; Vila, 2006). Yet, these environments are where the impacts of after-hours connectivity are most severe. According to Scholarios et al. (2018), for the police service, demands for operational efficiency, shift work, and additional working hours are an expectation. However, extended, unpredictable shifts are seldom officially recognized. The research by Vila (2006) confirms that police officers often are overly fatigued because of long and erratic work hours, shift work, and insufficient sleep. Moreover, shift work and long work hours across a career in law enforcement negatively impact sleep and increase the likelihood of on-duty fatigue and performance impairment (Riedy et al., 2021). From the Job Demands-Resources (JD-R) Model (Bakker et al., 2023), we would predict that work demands in HROs (e.g., constant availability, extended working hours, and the resulting potential increase in operational risk and stress) aggravate the aforementioned effects of work-related extended availability on police and military personnel. Studying work-related extended availability in these settings would, therefore, illuminate boundary-management processes under extreme accountability, examine whether the established links to exhaustion and impaired recovery generalize, and guide evidence-based policy on digital curfews and right-to-disconnect provisions for critical personnel’s performance.

The current review aims to synthesize existing knowledge on work-related extended availability and its impacts on employee well-being in a generic work context. The review’s focus will be set on the influence of moderating and mediating effects to deepen the understanding of the relationship between work-related extended availability and health outcomes. The theoretical perspectives, such as the JD-R Model (Demerouti et al., 2001; Schaufeli and Taris, 2014), Work-Life Border Theory (Clark, 2000), and Conservation of Resources Theory (Buchwald and Hobfoll, 2004), offer complementary insights into how work-life boundaries are managed, how job stressors lead to resource depletion, and how these dynamics ultimately result in adverse health outcomes.



1.2 Work-leisure as the overarching context

The theoretical and conceptual research on work-related extended availability is grounded in several key frameworks. For understanding the interplay between job characteristics and employee well-being and motivation on organizational outcomes, the JD-R model has become one of the most influential and well validated models in organizational psychology (Demerouti et al., 2001; Schaufeli and Taris, 2014). The model assumes that all psychosocial work characteristics can be classified into demands and resources (Bakker and Demerouti, 2007). Job demands relate to work’s psychological, physical, and social aspects, which require certain skills or efforts and are associated with certain costs (Demerouti and Nachreiner, 2019). Job resources encompass physical, psychosocial, and organizational elements of work that facilitate goal achievement and encourage personal growth, learning, and development (Demerouti et al., 2001). Whether a psychosocial work characteristic (e.g., social support from a colleague) is experienced as a demand (e.g., intrusive) or resource (e.g., supportive or empathic) varies individually and changes depending on contextual factors. Social support as an experienced job resource is expected to help in dealing with inadequate work-recovery time and the impact of job-related stressors. A widely held notion known as the “buffering hypothesis” (Cohen and Wills, 1985) suggests that social support as a resource can mitigate the potentially harmful effects of job stressors on employee health, well-being, and work engagement.

The Work-Life Border Theory, initially proposed by Clark (2000), broadens the theoretical perspective and understands individuals as “border-crossers” who navigate between work and personal domains. The theory emphasizes the differences in purpose, culture, and expected behaviors between these domains, necessitating active boundary management. Key features of these borders include flexibility and permeability, which refer to the ability to expand boundaries and the degree to which one domain interferes with another. Successful transitions between domains rely on establishing clear markers or cues that distinguish one domain from another (Clark, 2000). Subsequent research has expanded this framework. Nippert-Eng and Voydanoff (1998) provided foundational work on boundary negotiation, highlighting how individuals construct and maintain boundaries through everyday practices. Kreiner et al. (2009) identified specific boundary work tactics, while Rothbard et al. (2005) emphasized the importance of individual preferences in boundary management. These preferences, shaped by organizational cultures, job demands, and family responsibilities, significantly impact work satisfaction and well-being (Kossek and Lautsch, 2012). The Conservation of Resources Theory, proposed by Hobfoll (1989), complements boundary theories by emphasizing that individuals seek to acquire, maintain, and safeguard their valued resources. According to the Conservation of Resources Theory, stress occurs when there is either a threat of resource loss, actual loss, or insufficient resource gain following significant investment. Work-related extended availability may contribute to the depletion of physical and intangible resources, leading to a “loss spiral” that results in burnout and stress (Buchwald and Hobfoll, 2004). Empirical research supports this idea, indicating that the inability to replenish resources is a key driver of stress (Heath et al., 2012).

The current review will synthesize existing knowledge on work-related extended availability and its impacts on employee well-being, focusing on the influence of moderating and mediating effects. The JD-R Model (Bakker et al., 2023), Work-Life Border Theory (Clark, 2000), and Conservation of Resources Theory (Buchwald and Hobfoll, 2004) provide the framework for a comprehensive understanding of the mechanisms and conditions under which work-related extended availability affects employees with regard to work-family conflict and well-being. Within this conceptual framework, Figure 1 depicts the hypothetical relationships (RQ1-RQ3) between work-related extended availability, work-family conflict, health outcomes, and the moderating variables (i.e., organizational conditions, segmentation preference). In the following, we derive three research questions. First, loss of resources, such as recovery time or emotional energy, may lead to increased stress, burnout, and overall poorer health outcomes (Demerouti et al., 2001; Hobfoll and Shirom, 2001; Maslach et al., 2001; Sonnentag and Fritz, 2007). When employees are continually available, they may experience resource depletion, which manifests as higher stress (Hu et al., 2024), job strain (Hu et al., 2024), and reduced mental well-being (Tedone, 2022). The empirical research (Hu et al., 2024) demonstrates that work-related extended availability depletes personal resources and impairs recovery (as posited by the Conservation of Resources Theory), leading directly to emotional exhaustion and poorer health outcomes (Figure 1, direct effect of work-related extended availability on health outcomes). Studies provide evidence that work connectivity behavior after hours increases emotional exhaustion, while psychological detachment and an individual’s preference for work-family segmentation moderate this effect (Dettmers, 2017; Hu et al., 2024). Work-related extended availability often intrudes on personal and family time, creating a conflict between work and family demands (Allen et al., 2014). Thus, we assume (Figure 1, RQ 1) that higher levels of work-related extended availability increase work-family conflict, which then negatively affects health outcomes (Amstad et al., 2011). In essence, blurred boundaries increase the tension between professional and personal roles. This notion is grounded in boundary theories and supported by empirical findings. For example, studies have shown that when employees have difficulty separating work from home life, they are more likely to experience role overload and conflict, which has been linked to adverse health effects such as emotional exhaustion and burnout (Allen et al., 2014; Kossek and Lautsch, 2012). Moreover, the Conservation of Resources framework posits that when incessant work demands erode recovery time and personal energy, it heightens work-family conflict and accelerates a loss spiral that undermines overall well-being (Hobfoll, 1989). The first research question addresses the mediating effect of work-family conflict in the relationship between work-related extended availability and health outcomes (Figure 1, RQ1):
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FIGURE 1
 Proposed relationships between extended work-related availability, work-family conflict, health outcomes, and the moderating roles of segmentation preferences and organizational conditions.



RQ1: Do higher levels of work-related extended availability lead to an increase in work-family conflict, negatively affecting health outcomes?


Second, organizational conditions like job autonomy or social support may act as buffers or protective factors. From the perspective of the JD-R Model (Demerouti et al., 2001; Schaufeli and Taris, 2014), organizational resources may play a significant role in mitigating the negative effects of work-related extended availability on emotional exhaustion. Employees with greater autonomy are likely to regulate their work pace and disconnect when needed, which mitigates emotional exhaustion (van Den Broeck et al., 2010). Employees with greater autonomy experience less exhaustion and better health outcomes. Flexible work arrangements may enable employees to better align work demands with family responsibilities, reducing work-family conflict. This means that even with high work-related extended availability, supportive organizational measures can help protect employees’ health outcomes by reducing work-family conflicts. For instance, Wang (2024) shows that a work-family supportive culture, defined by supervisor support, low career penalties, and low organizational time demands, is associated with lower overall work-family conflict (Wang, 2024). The role of organizational factors, such as structural autonomy and workload control, in mitigating emotional exhaustion and work-family conflict is significant in the relationship between work-related extended availability, work-family conflict and health outcomes, too. For instance, enhanced job autonomy and supportive workplace flexibility may buffer the negative effects of work-related extended availability on work-family conflict. According to Brauchli et al. (2015), who developed the JD-R health model as an extension of the initial JD-R model (Demerouti et al., 2001; Schaufeli and Taris, 2014), job resources are associated with positive biopsychosocial health outcomes. Therefore, the second research question addresses the moderating effect of organizational conditions on the relationship between work-related extended availability, work-family conflict, and health outcomes (Figure 1, RQ2):


RQ2: Is the indirect effect of work-related extended availability on health outcomes via work-family conflict moderated by organizational conditions? We expect that higher structural autonomy and workplace flexibility buffer the negative impact of work-family conflict on health outcomes.


Third, individuals differ in their ability to set boundaries between work and non-work roles. For instance, those with strong segmentation preferences or a high capacity for detachment are more likely to limit the spillover effects of work-related extended availability. Focusing on individual differences, the study of Rothbard et al. (2005) examined how personal boundary preferences affect the management of work and family roles. The primary research question referred to how factors such as personality traits, career ambitions, and family responsibilities determine whether a person prefers to integrate or segment their work and non-work activities in life. The researchers prove that these preferences influence individuals’ strategies and significantly affect outcomes such as work-family conflict and overall well-being. Therefore, linking boundary management choices to measurable consequences reinforces the practical relevance of understanding and applying work-life balance concepts. Additionally, the research suggests that employees with strong segmentation preferences or high psychological detachment experience less emotional exhaustion and reduced work-family conflict, thereby reporting better health outcomes (Kossek and Lautsch, 2012; Kreiner et al., 2009; Sonnentag and Bayer, 2005). Employees who prefer clear separations between work and life are less likely to experience stress, as they actively manage the encroachment of work into their personal time. This buffering effect would suggest that personal boundary management moderates the impact of work-related extended availability on work-family conflict and subsequent health outcomes. Similarly, individuals with strong psychological detachment can prevent work-related demands from interfering with family and personal life, thereby reducing health outcomes. Therefore, two final research sub-questions were developed (Figure 1, RQ3a and RQ3b):


RQ3a: Moderated direct-effect sub-question: Is the work-related extended availability’s effect on employees’ health outcomes strengthened or weakened by employees’ segmentation preferences?
RQ3b: Indirect-effect (moderated-mediation) sub-question: Does work-related extended availability influence employees’ health outcomes indirectly through work-family conflict, and is the strength of this mediated pathway contingent on employees’ segmentation preferences?


These questions are insofar relevant to be addressed with a systematic review as they deepen the understanding of the mechanisms and conditions under which work-related extended availability affects well-being in the workforce in general. This review aims to contribute to developing a more nuanced and comprehensive understanding of work-related extended availability impact on employee well-being and work-family conflict, and to pave the way for investigating the specific cause-and-effect relationship in HROs.




2 Research methodology


2.1 Systematic review approach

The systematic literature review served as the methodological framework for answering the three previously stated research questions (RQ1, RQ2, and RQ3). To ensure methodological transparency, the research protocol was pre-registered on the platform aspredicted.org (ID #215989; https://aspredicted.org/3dsf-wpj3.pdf) before conducting the literature search. The review process strictly adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021), following the four sequential phases: identification, screening, eligibility assessment, and inclusion (Figure 2). This structured approach ensured a comprehensive and unbiased selection of relevant studies while maintaining methodological consistency throughout the review process. The literature search was conducted between March 6, 2025, and March 22, 2025. The results of the searches are presented below. The lead author conducted the literature searches. The screening process was also reviewed by a second, independent researcher.

[image: Flowchart illustrating the PRISMA process for study identification and screening, detailing sources searched, records removed, exclusion criteria, and resulting in seventeen studies included in the review after eligibility assessment.]

FIGURE 2
 PRISMA 2020 Flow diagram.




2.2 Inclusion and exclusion criteria

Studies were selected based on predefined inclusion and exclusion criteria to ensure relevance to the research questions. The inclusion criteria were as follows:


	• Population: employees in organizational and occupational settings exposed to work-related extended availability, constant connectivity, work-related information and communication technology use after hours

	• Intervention and Outcome: Original research data (via survey and diary) on work-related extended availability or related constructs (e.g., constant connectivity, work-related information and communication technology use) in relation to health outcomes and/or work-family conflict

	• Study design: Only original research papers with quantitative and qualitative (cross-sectional, longitudinal, experimental)

	• Time frame: Studies published between 2010 and 2025, with an emphasis on more recent literature

	• Publication type: Peer-reviewed journal articles, conference proceedings, and dissertations

	• Language: Studies published in English or German



Exclusion criteria included studies focusing solely on technological aspects without addressing psychological or health implications, studies examining general technology use without a specific focus on work-related availability, theoretical papers without empirical data, book reviews, commentaries, and opinion pieces.

Following the PICOS framework, this review focuses on employees in organizational and occupational settings (Population) exposed to work-related extended availability, availability expectations and after-hours connectivity (Intervention/Exposure), compared to employees or groups with lower or no extended availability (Comparators), to identify indicators of work-family conflict, emotional exhaustion, and health-related outcomes (Outcomes) with peer-reviewed quantitative studies published between 2010 and 2025 (Study Designs).



2.3 Identification of studies

Figure 2 depicts the whole process of the identification of studies via databases and registers until the final inclusion of studies. The literature was identified from multiple electronic databases to capture a broad spectrum of relevant studies. The databases were strategically selected to encompass various disciplinary perspectives:


	• EBSCOhost: Primary source for psychological literature

	• PubMed: For health-related research

	• Web of Science: For multidisciplinary scientific content

	• Scopus: For social science literature

	• BASE: For accessing open-access academic resources

	• Google Scholar: For capturing additional relevant studies



The search strategy employed a comprehensive set of keywords related to work-related extended availability, work-related communication, health outcomes, and work-family dynamics. These terms were combined using Boolean operators (AND, OR) to create search strings tailored to each database’s specific search mechanisms. For databases with different search capabilities (particularly Google Scholar), the search string was modified while maintaining the same core keywords to ensure optimal search results without compromising comprehensiveness.

The search identified 2,712 records across the databases (EbscoHost: n = 1,716, PubMed: n = 178, Web of Science: n = 227, SCOPUS: n = 478, Google Scholar: n = 35, Base: n = 78). A total of 760 duplicate records were removed before screening, so that 1,952 records were included in the screening process.

The study selection process was designed to ensure thoroughness and minimize bias. It began with an initial screening, during which two researchers independently evaluated the titles and abstracts of all identified records in accordance with pre-established inclusion and exclusion criteria. Studies that satisfied these initial conditions underwent a full-text assessment by the same reviewers. Any discrepancies during the selection process were discussed until a consensus was reached. Throughout the review process, using Zotero (Version 7.0.11) as the reference management software played an essential role, facilitating the organized categorization and efficient retrieval of studies during the various phases of the review. During the title screening, a total of 1952 records were reviewed. A total of 1,218 records were excluded. Of these, 1,139 records were excluded based on the irrelevance of the addressed topics. An additional 57 records were excluded because they were published in another language (i.e., French, Spanish, Dutch, and Russian) than English or German. Thirteen duplicates were identified, seven studies were excluded due to lack of methodology (non-empirical works), and two more studies were non-peer-reviewed publications. The remaining 734 records were classified as potentially relevant and evaluated in the next step, the abstract screening.

Initial trends suggest that structural aspects of organizations are less frequently addressed, but there are numerous studies on extended reachability, particularly in connection with work-family conflicts. In this step, an additional 382 studies were excluded due to lack of relevance. Four studies were published in a language other than English or German, and 32 studies were not statistically evaluated. Furthermore, 36 popular science articles were found among the search results and were also excluded. This left 280 studies for full-text screening.

During the full-text screening, 233 studies were excluded due to lack of relevance, three due to lack of methodology, and 27 due to lack of quantitative statistical evaluation. After the full-text evaluation, 17 studies remained for the literature review. Figure 2 visualizes the detailed selection process. According to article screening and excluding articles based on the above criteria, following 17 studies were included in the final review: Adams and Schwarz (2024), Allgood et al. (2022), Bauwens et al. (2020) Bayazit and Bayazit (2019), Becker and Lanzl (2023), Cho et al. (2020), Choi et al. (2022), Derks et al. (2016), Elshaer et al. (2024), Gadeyne et al. (2018), Haar and Wilkinson (2023), Knardahl and Christensen (2022), Martineau and Trottier (2023), Schieman and Young (2013), Stempel et al. (2022), Thörel et al. (2021), and Wright et al. (2014). Supplementary Table S1 provides an overview of the key features of the included studies.



2.4 Data extraction and quality assessment

For each included study, relevant data were systematically extracted using a standardized form. This form captured comprehensive study characteristics, including authors, publication year, country, study design, sample size, and population details. Methodological features were also documented, encompassing measurement instruments, analytical approaches, and key variables examined. The extraction process carefully recorded the main findings, including statistical results, effect sizes, and qualitative insights that emerged from the research. Additionally, underlying theoretical frameworks and conceptual models that informed each study were noted. Subsequently, the bias assessment was conducted using the ROBINS-I framework, which is particularly suited for evaluating non-randomized studies. This study systematically examined each research article across various domains, including confounding, exposure measurement, participant selection, post-exposure interventions, missing data, outcome measurement, and selective reporting. The risk levels were mapped to corresponding ROBINS-I categories: “Low,” “Moderate” and “Serious” to ensure consistency in interpretation. Using the robvis package in R (McGuinness and Higgins, 2020), a rating system (see Table 1) was generated to provide an overarching view of the risk-of-bias assessments, illustrating the proportion of studies falling into each risk category across the evaluated domains:


	• For the risk of bias due to confounding (Domain 1), studies were evaluated based on their design and analytical approach. Longitudinal, panel, or cross-lagged designs that explicitly mentioned adjustment for confounders received “Low” risk ratings, while cross-sectional designs without clear confounder control were assigned “Moderate.”

	• The risk of bias in the selection of participants (Domain 2) considered sample characteristics, with large representative samples receiving “Low” risk ratings, very small samples (less than 50 participants) rated “High” risk, and intermediate sample sizes (at least 50 participants) assigned “Moderate.” Adequate power reduces the chance of selecting an unrepresentative subset purely by chance. For most prevalence or mean-difference questions, a minimum of approximately 80% power requires roughly 64 participants per group when detecting a medium effect size (d = 0.50, α = 0.05) (Cohen, 1988). Consequently, studies with fewer than 50 total participants are unlikely to meet conventional power standards and are rated “High” risk. The sampling strategy was also relevant, while non-probability samples were evaluated as at least “Moderate.”

	• The risk of bias due to the classification of the intervention (Domain 3) was assessed based on the type of measurement used. Studies that used validated or objective measurements were classified as “Low” risk, while studies that relied solely on subjective or self-report methods were classified as “Moderate” risk.

	• For risk of bias due to post-exposure interventions (Domain 4), the evaluation examined whether any interventions after baseline were controlled or randomized, with such cases rated “Low” risk. In the absence of relevant interventions, a default “Low” rating was applied.

	• The risk of bias due to missing data (Domain 5) assessed how studies handled incomplete data. Studies reporting appropriate missing data handling methods received “Low” risk ratings, while those with unaddressed dropout or attrition issues were assigned “Moderate.” When no details were reported, a “Low” rating was assumed.

	• For the risk of bias arising from the outcome measurement (Domain 6), studies using validated and established scales were rated as “Low” risk. In contrast, scales without prior validation were assigned as “Moderate.”

	• The risk of bias in selecting the reported result (Domain 7) evaluated whether studies selectively reported outcomes or analyses that yielded significant or favorable results.




TABLE 1 Risk of bias assessment for included studies (N = 17) using the ROBINS-I tool (low = low risk of bias; moderate = moderate risk of bias).


	Article listing by researcher
	Risk of bias due to



	Confounding
	Participant selection
	Intervention classification
	Deviations from intended interventions
	Missing data
	Outcome measurement
	Selective reporting

 

 	
Adams and Schwarz (2024)
 	Low 	Low 	Low 	Low 	Low 	Low 	Low


 	
Allgood et al. (2022)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Bauwens et al. (2020)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Bayazit and Bayazit (2019)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Becker and Lanzl (2023)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Choi et al. (2022)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Cho et al. (2020)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Derks et al. (2016)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Elshaer et al. (2024)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Gadeyne et al. (2018)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Haar and Wilkinson (2023)
 	Low 	Low 	Low 	Low 	Low 	Low 	Low


 	Knardahl and Christensen (2022) 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Martineau and Trottier (2023)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Schieman and Young (2013)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Stempel et al. (2022)
 	Moderate 	Moderate 	Low 	Low 	Low 	Low 	Low


 	
Thörel et al. (2021)
 	Low 	Low 	Low 	Low 	Low 	Low 	Low


 	
Wright et al. (2014)
 	Low 	Low 	Low 	Low 	Low 	Low 	Low




 

Table 1 depicts the risk of bias assessment for the included studies. The seventeen studies that form the evidence base differ little in their measurement practices. For each study, the methodology relied on validated scales or server logs. Hence, bias in classification of the exposure (Domain 3) and in outcome measurement (Domain 6) is uniformly low, but they diverge markedly in design and sampling, which ultimately determines the overall risk-of-bias label. Allgood et al. (2022), Bauwens et al. (2020), Elshaer et al. (2024), Becker and Lanzl (2023), Stempel et al. (2022), and the daily-diary studies by Cho et al. (2020) and Derks et al. (2016) are typical of the first wave of work: each study relies on either a single-wave survey or a short (ten-day and four-day) diary administered to convenience volunteers. Because temporal precedence cannot be demonstrated and self-selection may filter out employees who deliberately avoid after-hours information and communication technology, these six studies incur moderate bias due to confounding (Domain 1) and participant selection (Domain 2). No problematic deviations from intended interventions are evident (Domain 4), missing data is either minimal or correctly handled (for instance by using advanced imputation techniques, such as multiple imputation, Domain 5), and the authors report all prespecified outcomes (Domain 7), so the worst remaining domain and therefore the overall rating stays at “Moderate.” Studies conducted by Bayazit and Bayazit (2019), Gadeyne et al. (2018), Martineau and Trottier (2023), Wright et al. (2014), and Schieman and Young (2013) also adopt similar single-wave strategies. As in the earlier group, robust instrumentation holds measurement bias low, yet cross-sectional timing and non-probability recruitment keep confounding and selection risks moderate; consequently, each receives a moderate overall judgment. By contrast, Choi et al. (2022) draw on the nationally stratified Korean Working Conditions Survey, which lowers selection bias to a low level. Nevertheless, their one-time assessment of both technology use and work-family conflict retains moderate confounding, so the overall assessment remains moderate. Similarly, Knardahl and Christensen (2022) analyzed data from 13,119 employees from various organizations, 5,228 of whom provided information about their expectations regarding availability. The combination of cross-sectional and prospective analyses ensured validated exposure and outcome measures, but voluntary participation and attrition led to moderate risks of bias and participant selection. Missing data were transparently reported and appropriately handled, and no deviations or selective reporting were identified. Overall, the study received a moderate rating for bias potential, mainly due to self-selection and residual bias.

By contrast, Adams and Schwarz (2024) use a nationally stratified random sample from the population register, apply validated multi-item measures for all constructs with high reliability, and explicitly consider important demographic and occupational confounding factors in all models. Furthermore, they report no deviations from the intended procedures, treat minimal missing data using multiple imputation, and present all pre-specified results and analyses without selective reporting. Thörel et al. (2021) break new ground with a three-wave cross-lagged panel. The longitudinal structure largely resolves confounding, earning an overall low rating. Haar and Wilkinson (2023), using a nationally representative New Zealand workforce panel with multiple-imputation handling of dropout, manage to combine probability sampling, longitudinal data, and pre-registered analyses with confounding, selection, missing data, and reporting all rated low, and measurement bias already low. The studies by Haar and Wilkinson (2023), Thörel et al. (2021), and Adams and Schwarz (2024) meet every ROBINS-I threshold and receive a low overall judgment. The synthesis, therefore, retains every study but applies sensitivity analyses to confirm that removing the median-sized moderate-quality contributions does not materially shift the pooled estimates.




3 Results


3.1 Research question 1

The first research question “Do higher levels of work-related extended availability lead to an increase in work-family conflict, negatively affecting health outcomes?” refers to the mediation pathway, assuming that work-related extended availability increases work-family conflict, and that, as a consequence, would lead to negative health outcomes (Figure 1, RQ 1). To answer the first research question, we included seven studies (Adams and Schwarz, 2024; Choi et al., 2022; Derks et al., 2016; Elshaer et al., 2024; Haar and Wilkinson, 2023; Knardahl and Christensen, 2022; Wright et al., 2014) that addressed the topic in their research and report their main results concerning RQ 1 in more detail. Supplementary Table S1 provides an overview of the study’s key features.

The study by Adams and Schwarz (2024) adopts a holistic approach that examines how flexible work arrangements impact work-family conflict. This research examines work-family conflict guided by work/family border theory and the flexibility paradox, using data from the German Family Panel survey, which comprised 1,983 participants who were almost evenly distributed in terms of the number of female and male participants. This study’s analytical process can be outlined in three steps: first, a mediation analysis is utilized to examine the effect of working from home on work-family conflict; second, the effect of work demands on the mediation path was analyzed; and third, the moderated mediation was undertaken separately for mothers and fathers to determine if a gender difference was present. Results reveal that working from home was associated with increased work-family conflict stemming from unclear boundaries between work and family domains, demonstrating the factor of digitally extended availability as a mediator and the working demand as a moderator. Finally, the interaction effect between digitally extended availability and work demands is significantly associated with work-family conflict for fathers but not for mothers.

Choi et al. (2022) examine the association between work-related communication technology used after working hours and work-family conflict during the COVID-19 pandemic using data from the 6th Korean Working Conditions Survey (KWCS). The KWCS study has the benefit of utilizing primary data from a reported dataset that includes a large sample of 17,426 waged workers with a spouse and at least one child. The methodology employs a logistic regression analysis to examine the association between work-family conflict and work-related communication technology used after regular working hours, while controlling for important covariates such as gender and work hours. Two main steps are taken in the analysis. The first step involves logistic regression analysis to generate the odds ratios associated with communication technology for work-family conflict. The second step involved stratifying the odds ratios for work-family conflict by gender and working hours to determine if there are differential effects by these groups. The results showed that work-related communication technology used outside work hours was significantly associated with increases in work-family conflict, and more so for women than for men. The subgroup of women who worked more than 52 h a week had the highest odds ratio for work-family conflict.

Derks et al. (2016) conducted a four-day diary study with 71 employees to investigate the effects of smartphone use outside of work on work-family conflict. They found that such use was generally associated with higher levels of work-family conflict, but the preference for segmentation mitigated this association: among integrators, smartphone use outside of work hours was associated with lower levels of work-family conflict, while no significant effect was observed among segmenters.

Elshaer et al. (2024) examined work-related mobile internet use during off-job time and its association with quality of life. They used structural equation modeling on data from 341 faculty members in Egypt’s tourism and hospitality faculties and examined their hypothesized model using partial least squares. The results indicated that work-related smartphone use during off-job hours negatively impacted quality of life, with work-family conflict as a key mediator in the relationship. The emerging evidence supports the hypothesis that problems managing work and family responsibilities influence overtime activities, running a household, and parent–child relationships, which can negatively affect the family’s quality of life.

Knardahl and Christensen (2022) analyzed cross-sectional and prospective data to examine the effects of working from home and expectations regarding availability outside regular working hours. While 13,119 employees provided information about their working hours at home, only those who worked from home were asked about expectations regarding their availability, resulting in an analytical sample of 5,228 employees (3,146 cross-sectional and 2,082 prospective data). The study used validated survey measures of working conditions, well-being, and organizational factors, enabling a robust assessment of both work demands and health-related outcomes. The results showed that expectations regarding availability were associated with higher work demands, role conflicts, work-family conflicts, psychological stress, sleep problems, and lower levels of support from colleagues and supervisors. Importantly, these effects were only observed in the cross-sectional analyses, while no prospective associations were found. Overall, the study highlights the immediate but not long-term effects of extended availability on employee health outcomes.

Haar and Wilkinson's (2023) analyzed representative data from 422 New Zealand employees across various jobs, sectors, and industries, provided in late 2020. They explored how mobile work and work-related extended availability impacts employees of various ages. Work-related extended availability was measured using three items each for work-family conflict and family–work conflict, and an additional item was included for contextual evidence of COVID-19. The substantial focus was on job anxiety, job depression, and insomnia. The methodology included a confirmatory factor analysis and a moderated mediation model. The findings suggested that employees aged 55 years or older experienced greater negative repercussions of work-related extended availability than younger employees, with mobile work positively impacting both work-family and family-work conflicts. All health outcomes (job anxiety, job depression, and insomnia) were significantly associated with mobile work in the expected adverse direction, with work-family conflict and family-work conflict operating as mediators, and age interacting with mobile work. Specifically, age moderated these associations such that effects were stronger at higher age. The study did not determine whether this pattern reflects chronological age per se, family composition, or greater role responsibility. The study established that age functions as a boundary condition, and the indirect effect of mobile work on employee well-being outcomes increased with age. The analysis of the behavioral risk of mobile work using a mobile device for work usage when spending time with family, and associated burdens for older workers, adds to the importance of examining these employee-focused practices.

Wright et al.’s (2014) study examined the relationship between using work-related communication technology outside traditional work hours and employee perceptions of work-life conflict, burnout, turnover intentions, and job satisfaction. The study used an online survey to collect data from 168 employees of over 30 companies in a Midwestern city. The results showed a significant relationship between the number of hours spent using work-related communication technologies outside traditional work hours and employee perceptions of work-life conflict, confirming and supporting past research on the negative effects of after-hours connectivity. Results further demonstrated that attitudes toward communication technologies significantly moderated the relationships among the studied outcomes. Those with positive attitudes towards using communication technologies reported decreased work-life conflict. This suggests that individual attitudes and preferences regarding the use of a technology may buffer against negative outcomes. After controlling for employee age, perceived stress in life, and attitudes towards communication technologies, work-life conflict predicted recovery from job burnout and job satisfaction but did not predict turnover intentions.

Overall, the seven studies that explicitly address RQ1 consistently show that extended availability via information and communication technology outside regular working hours exacerbates the work-family conflict and thus impairs health (Adams and Schwarz, 2024; Choi et al., 2022; Derks et al., 2016; Elshaer et al., 2024; Haar and Wilkinson, 2023; Knardahl and Christensen, 2022; Wright et al., 2014). Five of the seven studies (Adams and Schwarz, 2024; Choi et al., 2022; Derks et al., 2016; Knardahl and Christensen, 2022; Wright et al., 2014) explicitly confirm that the use of technology after work is significantly associated with a higher level of conflict between work and family life. For example, Adams and Schwarz (2024) show that flexible working arrangements in an “always-on” culture blur the boundaries between work and private life, thereby increasing work-family conflicts. Similarly, Derks et al. (2016) show that the effects of work-related smartphone use depend on the style of boundary management: among integrators, such use was associated with lower levels of conflict, while no effects were observed among segmenters. Two studies (Elshaer et al., 2024; Haar and Wilkinson, 2023) also show that work-family conflicts mediate the effects of extended availability on health outcomes such as job anxiety, job depression, and insomnia. In addition, three studies (Adams and Schwarz, 2024; Choi et al., 2022; Wright et al., 2014) highlight subgroup-specific vulnerabilities: fathers in high-demand jobs show a stronger indirect effect from working from home (via work-related extended availability) on work-family conflict, women who work more than 52 h per week experience increased conflict, and older workers show stronger indirect effects of mobile work on health outcomes. Taken together, all seven studies conclude that work-related extended availability has a lasting negative impact on employee health outcome through the central mechanism of work-family conflict, with several studies additionally identifying subgroup-specific vulnerabilities.



3.2 Research question 2

The previously discussed path from work-related extended availability to work-family conflict to health outcomes can be subject to various moderating influences, in particular, characteristics of job design. Building on this assumption, the second research question asks: “Do job design characteristics and organizational resources influence the relationship between extended availability at work, work-family conflict, and health outcomes?” and refers to the moderation path, assuming that contextual and individual resources can cushion or amplify the negative effects of extended availability on work-family conflict and the resulting health outcome (Figure 1, RQ 2). To answer the second research question, we included six studies (Allgood et al., 2022; Bayazit and Bayazit, 2019; Cho et al., 2020; Gadeyne et al., 2018; Schieman and Young, 2013; Stempel et al., 2022) that explicitly addressed moderating influences. These included supportive leadership, family-friendly corporate cultures, social belonging, and individual boundary management, which helped to mitigate the daily demands associated with information and communication technology and reduce negative effects. Supplementary Table S1 provides an overview of the study’s key features.

The cross-sectional study by Bayazit and Bayazit (2019), where survey data were collected from 213 professionals in Istanbul, Turkey, demonstrated that flexibility, in terms of individualized arrangements (i-deals), mediate the relationship between flexible work arrangements and work-family conflict. Moreover, family-supportive cultures moderate the relationship between individualized arrangements and family-work conflict, suggesting that organizational culture influences how flexibility arrangements affect the work-family conflict. Supervisory behaviors significantly moderate both stages of this pathway.

Stempel et al. (2022) conducted a cross-sectional employee survey linking work-related extended availability, work-family conflict, work performance, and work-life-friendly supervisor role modeling. The online survey included 258 employed psychology students in Germany (43% female). The findings revealed that work-life-friendly role modeling by supervisors attenuates the detrimental indirect effect of work-related extended availability on performance via work-family conflict: when supervisors model healthy boundary management, employees report less work-family conflict despite work-related extended availability, and the indirect path to reduced performance is weakened. Social resources also moderate the indirect path from work-related extended availability to health outcomes via work-family conflict, as shown for example by Allgood et al. (2022). Allgood et al.’s (2022) study investigates the impact of social belonging and instrumental leadership on work-family conflict and burnout among employees, particularly during the COVID-19 pandemic. The research relies on cross-sectional survey data collected from local government employees in a large city in the southwestern United States, with a population exceeding 500,000. The survey data were gathered in May 2020. Out of an initial set of 241 contacts, 124 employees provided complete responses, resulting in a response rate of 51%. The respondents were almost evenly split by gender (50.8% female). The study is grounded in the JD-R model, proposing that organizational resources such as instrumental leadership (a vertical resource) and a sense of social belonging (a horizontal resource) can help mitigate burnout by alleviating conflicts between work and family-life activities. Findings showed that workers who feel a strong sense of social belonging respond to work-related extended availability with less work-family conflict and, as a result, report lower levels of burnout. The findings highlight the importance of horizontal organizational resources during periods of disruption (i.e., COVID-19 pandemic). By contrast, instrumental leadership showed only marginal direct associations with work-family conflict and burnout and no significant indirect effect via work-family conflict. The study also explores the relationship between work-family conflict and burnout, noting a strong correlation, indicating that these constructs share approximately half of their variance. This close link underscores the significant interplay between work-family conflict and burnout, emphasizing the critical role of social belonging in reducing burnout. The study concludes that social belonging, as a horizontal organizational resource, is more crucial for reducing burnout during periods of disruption than the more formal, vertical resource of instrumental leadership.

Cho et al.’s (2020) study examines how daily information and communication technology demands contribute to work-family conflict on a day-by-day basis. The researchers conducted a full daily diary study of 98 full-time employees over 10 workdays, for 793 day-level observations. This method allowed researchers to examine how information and communication technology demands experienced during working hours and time afterward contribute to work-family conflict in the evening. The study examined the timing and nature of information and communication technology demands and their effect on work-family processes, and importantly, accounts for individual boundaries. The research follows two main analyses. First, a multilevel mediation model was calculated to test the negative spillover effect of on-the-job information and communication technology demands on evening work-family conflict through the negative impact by the end of the workday. The findings showed that the spillover of information and communication technology demands from work into the non-work domain increases end-of-work negative affect in employees which then spills over into higher work-family conflict. Second, a multilevel path analysis estimated the impact of off-the-job information and communication technology demands on work-family conflict and tested a cross-level moderation by boundary control. Results indicated that higher work-related extended availability was associated with higher evening work-family conflict. This association was weaker among employees reporting higher boundary control. Furthermore, the study tests the buffering effect of boundary control for these relationships. The findings showed that those who perceive a high amount of boundary control reported a weaker relationship between off-the-job information and communication technology demands and work-family conflict, implying that people’s ability to control boundaries between their work and personal lives can lessen the negative effects of information and communication technology demands on their work-family balance.

The study by Schieman and Young (2013) used data from the 2011 Canadian Work, Stress, and Health Study, a large national sample of 5,729 working adults. The main goal of this study was to examine whether work-related extended availability is related to psychological distress and work-family conflict. The results showed that work-related extended availability is associated with higher levels of work-family conflict, psychological distress, and sleep problems. These results emphasize the potential negative consequences of after-hours work communications for the well-being of employees.

Gadeyne et al. (2018) investigate the connection between work-related information and communication technology use outside of work hours and work-home conflict (including work-family and non-family private life). The data utilized a survey of 467 working parents in Belgium. Gadeyne et al. (2018) explored three-way interactions among two types of work-related information and communication technology use outside of work (i.e., smartphone use and PC/laptop use), integration preference, and two work environment characteristics (organizational integration norms and work demands) on time- and strain-based work-to-home conflict. The results indicate that only work-related PC/laptop use outside work hours relates positively to work-home conflict (not smartphone use). Work-related PC/laptop use is buffered when integration preference exists, but only if the work environment exhibits low organizational integration norms or low work demands. This means that when individuals have an integration preference, work-related information and communication technology use outside of working hours may not complicate work and home life balance and may even facilitate it.

The six studies addressing RQ2 (Allgood et al., 2022; Bayazit and Bayazit, 2019; Cho et al., 2020; Gadeyne et al., 2018; Schieman and Young, 2013; Stempel et al., 2022) consistently show that contextual and individual moderators influence the relationship between work-related extended availability, work-family conflict, and health outcomes. Four studies (Allgood et al., 2022; Bayazit and Bayazit, 2019; Schieman and Young, 2013; Stempel et al., 2022) identified organizational resources, such as supportive leadership, family-friendly cultures, or social belonging, as important buffers that mitigate the negative effects of work-related extended availability on work-family conflict and the negative health outcomes. For example, Bayazit and Bayazit (2019) showed that family-friendly corporate cultures mitigate the effects of flexibility individualized arrangements on work-family conflict, while Stempel et al. (2022) found that supervisors modeling healthy boundaries reduce the indirect effect of work-related extended availability demands on performance through work-family conflict. Two studies (Cho et al., 2020; Gadeyne et al., 2018) emphasized moderators at the individual level, such as boundary control and integration preferences, which moderated the extent to which daily information and communication technology demands affected family life. At the individual level, Cho et al. (2020) reported that employees with higher boundary control experienced a weaker association between daily information and communication technology demands and work-family conflict in the evening, and Gadeyne et al. (2018) showed that integration preferences can mitigate or even reverse the negative effects of information and communication technology use outside of work, depending on organizational norms and workload. Similarly, Schieman and Young (2013) found that professional autonomy and control over work schedules mitigated the effects of after-hours contact on health outcomes such as psychological distress and sleep problems. Overall, these findings suggest that both organizational and individual resources mitigate the indirect path from work-related extended availability to health outcome via work-family conflict, underscoring the importance of workplace design and boundary management in protecting employee health.



3.3 Research questions 3a-b

To answer the research question, “Do employees’ segmentation preferences moderate the effects of work-related extended availability on health outcomes, both directly (Figure 1, RQ3 a) and indirectly via work-family conflict (Figure 1, RQ3 b)?,” we included four studies (Bauwens et al., 2020; Becker and Lanzl, 2023; Martineau and Trottier, 2023; Thörel et al., 2021). Supplementary Table S1 provides an overview of the studies key features.

Martineau and Trottier (2023) studied the effect of job design elements on work-life boundaries and conflict during mandated telework, a ubiquitous situation due to COVID-19. Work-life refers conceptually to a broader context than work-family, and includes non-family private life. The authors sought to determine the relationship between work-life integration and the process whereby boundaries can be enacted to diminish work-life conflict. The study focused on two work design features, autonomy and job feedback, that can function as stressors on work-life balance, thereby influencing work-life conflict. They suggested achieving this by employing boundary enactment strategies that tilt toward segmentation, which can assuage inter-role conflict, even though they do not necessarily mediate outcomes. The study’s sample consisted of 93 employees (82.8% female) of an accounting association, the Quebec CPA Order. Participants were recruited through collaboration with the human resources department, which, on behalf of the researcher, invited all employees to complete a self-administered questionnaire via email in the winter of 2021. The study’s findings show that the relationship between job feedback and a worker’s work-life conflict performance is significantly mediated by boundary enactment, supporting segmentation. This indicates that job feedback has a direct influence on work-life conflict through the mechanism of boundary enactment. The statistical analysis demonstrated that job feedback alone significantly impacts work-life conflict and boundary enactment.

Becker and Lanzl (2023) analyzed associations between technology driven communication demands (i.e., information and communication technology use and demands, interruptions, invasions and overload) and work-family conflict during the COVID-19 pandemic with a longitudinal approach over approximately 6 months during the COVID-19 pandemic using a two-wave longitudinal design. The sample consisted of 637 working adults (41.1% female). Segmentation preference was assessed on a segmentation integration continuum and used as a moderator via multigroup comparison. This study provides a contextual background as remote work has transitioned to the “new normal,” and many people have been working from home because of COVID-19. Specifically, the authors examined whether distinct information and communication technology use and demands and communication channels (e.g., email, video calls) predict work-family conflict and whether these effects differ by segmentation preference. Invasions and overload were positively related to work-family conflict, email use appeared comparatively less intrusive for integrators, and video calls were associated with overload across groups and with invasions, particularly among segmenters. This has caused boundary management and individual preference for segmenting work and personal life to receive greater attention, particularly because digital technologies are intrusive and can exacerbate segmentation issues. Overall, effects on well-being were stronger for segmenters than integrators, primarily supporting RQ 3b (channel-specific moderation by segmentation preference) and, secondarily, RQ 3a (stronger overall effects for segmenters) regarding boundary preferences as moderators of information and communication technology-driven demands and work-family outcomes. Becker and Lanzl (2023) extend the literature on ongoing technology-driven spillover effects and utilizing longitudinal data collected during the pandemic. Practically, the findings suggest that the design and management of digital communication tools and practices should account for individual boundary management preferences. In their analytic strategy, the authors examined whether information and communication technology use and demands can be associated with role conflict. Together, these results underscore the boundary-transcending effects of technology use and inform recommendations for employers developing the “new normal” of remote work.

However, Bauwens et al. (2020) and Thörel et al. (2021) found no evidence that segmentation preferences moderated the relationship between work-family conflict and health outcomes. Bauwens et al. (2020) examined the relationship between teachers’ use of information and communication technology for work tasks outside of formal working hours and how that impacts teachers’ work-life balance. Their research examined how technology acceptance (particularly performance expectancy) relates to work-related use of information and communication technology after hours and work-life balance, and how teachers’ segmentation preferences influence each relationship. The authors collected data from 288 secondary school teachers from Flanders, Belgium, inquiring about their use of a digital learning environment outside the school grounds and school hours. The authors used structural equation modeling to analyze their data and found that social influence negatively impacted teachers’ work-life balance, mediated by the use of information and communication technology outside of formal working hours. The authors did not find support for any of the other technology acceptance factors or the moderating role of integration preference.

Thörel et al. (2021) aimed to elucidate how work-related extended availability may influence health, recognizing individual differences. The authors adopted a three-wave cross-lagged panel design with a sample of 528 working adults. The authors propose that the relationship between work-related extended availability and health outcomes, such as sleep and exhaustion, is mediated by detachment, and that one’s segmentation preference would moderate their relationship. The authors found a cross-lagged negative relationship between work-related extended availability and detachment. However, there was no indirect relationship between work-related extended availability and either sleep or exhaustion through detachment, nor did the authors find evidence of moderation effects of segmentation preferences in the relationship between work-related extended availability and any health outcomes. Overall, the evidence is mixed. For RQ3a, only Thörel et al. (2021) directly tested whether segmentation preferences moderate the link between work-related extended availability and health outcome, and did not find a moderation. Becker and Lanzl (2023) observed moderation by segmentation preference between information and communication technology use and technology-related demands, operationalized as invasions, interruptions, and overload, but not between these demands and work-family conflict. Bauwens et al. (2020) reported no moderation for work-life balance. For RQ3b, none of the four studies directly examined a moderated mediation via work-family conflict. Martineau and Trottier (2023) analyzed boundary enactment mediating work design to work-life conflict; Thörel et al. (2021) examined mediation via psychological detachment and found no indirect effects on health outcomes; Becker and Lanzl (2023) linked information and communication technology related demands to work-family conflict without testing a moderated mediation on that path; and Bauwens et al. (2020) focused on work-related use of information and communication technology after hours and work-life balance without a moderated mediation via work-family conflict. We included them to map the constituent links and boundary conditions of RQ3b, even though the full moderated mediation was not estimated. Taken together, these findings point to a clear evidence gap for RQ3b that we highlight in our synthesis.




4 Discussion

The present review synthesized existing knowledge on work-related extended availability and its impact on employee health outcomes in a generic work context. The focus was set on the influence of moderating and mediating effects to deepen the understanding of the relationship between work-related extended availability and health outcomes. In the following, we discuss the results regarding the three research questions and synthesize the identified mediators and moderators (Table 2). We will prioritize the mediation and moderation variables by evidential consistency and proximity to health outcomes.


TABLE 2 Mediators and moderators (prioritized).


	Rank
	Variable
	Role
	Representative studies

 

 	1 	Work–family conflict 	Mediator (health outcomes): RQ 1 	Adams and Schwarz (2024), Choi et al. (2022), Derks et al. (2016), Elshaer et al. (2024), Haar and Wilkinson (2023), Knardahl and Christensen (2022), and Wright et al. (2014)


 	2 	Family-supportive culture/social belonging 	Moderator (organizational): RQ 2 	Bayazit and Bayazit (2019), Allgood et al. (2022), and Wang (2024)


 	3 	Supervisor role modeling (healthy boundaries) 	Moderator (organizational): RQ 2 	
Stempel et al. (2022)



 	4 	Job autonomy/schedule control 	Moderator (organizational): RQ 2 	
Schieman and Young (2013)



 	5 	Boundary control 	Moderator (individual): RQ 2 	
Cho et al. (2020)



 	6 	Job pressure (demands) 	Moderator (amplifier): RQ 2 	
Schieman and Young (2013)



 	7 	Technology type & timing (PC/laptop vs. smartphone; after-hours) 	Context/conditional moderator: RQ 3a 	
Gadeyne et al. (2018)



 	8 	Segmentation preferences 	Moderator (individual; mixed evidence): RQ 3a 	Becker and Lanzl (2023), Bauwens et al. (2020), and Thörel et al. (2021)


 	9 	Subgroup indicators (age; long hours; fathers in high-demand jobs) 	Interaction/vulnerability: RQ 2 	Haar and Wilkinson (2023), Choi et al. (2022), and Adams and Schwarz (2024)




 

Seven studies (Adams and Schwarz, 2024; Choi et al., 2022; Derks et al., 2016; Elshaer et al., 2024; Haar and Wilkinson, 2023; Knardahl and Christensen, 2022; Wright et al., 2014) explicitly addressed the research question 1 “Do higher levels of work-related extended availability lead to an increase in work-family conflict, negatively affecting health outcomes?.” Across the analyzed seven studies, work-related extended availability outside regular working hours was generally associated with higher work-family conflict and, in turn, poorer health outcomes. From a theoretical perspective, the findings support a mechanism whereby work-related extended availability elevates work-family conflict and is associated with adverse health outcomes, consistent with conservation-of-resources accounts (Haar and Wilkinson, 2023; Elshaer et al., 2024) and with work-family border perspectives that emphasize boundary permeability under work-related extended availability (Derks et al., 2016; Choi et al., 2022; Adams and Schwarz, 2024; Wright et al., 2014). In addition, evidence on availability expectations situates these effects within boundary norms (Knardahl and Christensen, 2022). Taken together, the analyzed studies support work-family conflict as the most influential and proximal mediator linking work-related extended availability to health outcomes (Table 2). Subgroup analyses indicate heightened vulnerability among fathers in high-demand jobs (Adams and Schwarz, 2024), women working more than 52 h per week (Choi et al., 2022), and older workers (Haar and Wilkinson, 2023). Adams and Schwarz (2024) found that flexible work arrangements, while offering potential benefits, can blur the boundaries between work and personal life, leading to increased work-family conflict. Their study revealed that working from home is associated with heightened work-family conflict due to these blurred boundaries. Similarly, Choi et al. (2022) confirmed that using work-related communication technology outside regular working hours is significantly associated with higher work-family conflict in nationally representative data collected during the COVID-19 pandemic. Since this effect was more pronounced among women, the vulnerability of this subgroup to work-family conflict is particularly evident. Elshaer et al. (2024) further illustrated that work-related information and communication technology usage during off-job time is associated with poorer health outcomes, with work-family conflict as a significant mediator. This study emphasized that the negative effects persist even after controlling for various demographic factors, underscoring the pervasive impact of work-related extended availability on health outcomes. In line with these findings, Knardahl and Christensen (2022) reported that availability expectations were associated with higher job demands, role conflicts, and work-family conflicts, as well as poorer indicators of health outcomes.


4.1 Concerning research question 2

Findings converge on a buffering amplifying pattern along the work-related extended availability work-family conflict health outcome sequence. Organizational resources, such as supportive leadership, family-supportive culture, social belonging, job autonomy, and schedule control, generally mitigate conflict and downstream strain, while individual resources, such as boundary control, attenuate day-level spillover from information and communication demands. Interpreted through the core mechanisms of the JD-R Model (Bakker et al., 2023), work-related extended availability functions as a job demand triggering the health-impairment pathway, while organizational and individual resources activate the motivational pathway by buffering these effects. From a Conservation of Resources perspective (Buchwald and Hobfoll, 2004), these resources help interrupt resource loss cycles that are typically triggered by sustained work-related extended availability demands. As for the mediation pathways, the JD-R Model (Bakker et al., 2023) and Conservation of Resources Theory (Buchwald and Hobfoll, 2004) offer a theoretical framework for contextualizing the examined findings. After analyzing all the studies included in the final sample, a crucial impact of the job and social resources was indicated. Particularly speaking, supervisory behaviors (Stempel et al., 2022) and social resources (Allgood et al., 2022) were indicated as significant moderators. This aligns with JD-R Model’s differentiation between job demands and job resources (Bakker et al., 2023), where the latter can mitigate the strain-inducing mechanisms activated by work-related extended availability. Importantly, from the perspective of the JD-R Model (Bakker et al., 2023), some factors may be interpreted as both a resource and a demand depending on the context. This refers to the use of information and communication technology for work-related communication outside work, while the numerous individual characteristics may influence the impact of the work-related extended availability on work-family conflict. Organizational conditions play a crucial role in mitigating the adverse effects of work-related extended availability on work-family conflict and health outcomes. Haar and Wilkinson (2023) demonstrated that structural autonomy and workplace flexibility are vital in reducing work-family conflict and enhancing health outcomes. Their study indicated that older employees might experience more pronounced negative effects from work-related extended availability, but supportive organizational practices can buffer these effects. Similarly, Allgood et al. (2022) found that social belonging and instrumental leadership are essential in mitigating burnout by alleviating conflicts between work and family-life activities. Based on data collected during the COVID-19 pandemic, this finding, emphasizes the importance of horizontal organizational resources during periods of disruption. From the perspective of the Work-Life Border Theory (Clark, 2000), such organizational conditions help shape the permeability of boundaries between work and nonwork domains, allowing employees to maintain clearer separations that reduce conflict. Schieman and Young (2013) established that the effects of work-related extended availability included the organization of work environment instructions and individual job characteristics. They documented job resource factors (i.e., autonomy and schedule control) that buffered effects of work-related communications from outside regular working hours. Additionally, Gadeyne et al. (2018) pointed out that an individual’s preferences are always contingent on organizational factors, given that several reasons, such as the work context, a high integration norm, or high demands, can override the preferences. This pattern reflects central assumptions of the Conservations of Resources Theory (Buchwald and Hobfoll, 2004) in so far that strong demands and integration norms accelerate resource loss and reduce the compensatory potential of job resources. Thus, while investigating the effects of work-related information and communication technology use on work-family conflict, it is equally important to consider the appropriate work context. According to Martineau and Trottier (2023), autonomy and feedback from the job lead to rigid and impermeable boundaries. Employees could therefore use segmentation-based boundary management strategies that reduced work-family conflict, but heightened availability demands. From the Conservation of Resources Theory perspective, losing resources is particularly obvious to people facing significant job demands. There is a buffering effect of job resources against the harmful career interference caused by using work-related technologies during non-work time. However, this effect is reduced in environments with strong integration preferences or high job demands (Martineau and Trottier, 2023). Martineau and Trottier (2023) also provided evidence of the important role of job design, in terms of autonomy and job feedback interrelating with work-life boundaries and conflict during mandatory telework. They argued that boundary enactment strategies can move toward segmentation, which is less efficacious in minimizing inter-role conflict. In line with Table 2, this evidence prioritizes organizational resources and individual boundary control as key levers to reduce work-family conflict and downstream health outcomes. Overall, these findings support the JD-R model (Bakker et al., 2023) and Conservations of Resources Theory (Buchwald and Hobfoll, 2004) by showing that work-related extended availability operates as a demand depleting personal resources, while organizational and social factors buffer its negative impact. Consistent with Work-Life Border Theory (Clark, 2000), these results further highlight how organizational norms and individual boundary preferences jointly determine the permeability between work and nonwork domains.



4.2 Concerning research question 3

Concerning research question 3, the available evidence of studies investigating segmentation preferences in this context is limited (Bauwens et al., 2020; Becker and Lanzl, 2023; Martineau and Trottier, 2023; Thörel et al., 2021).

For RQ3a, the identified studies did not find a consistent moderation of the link between work-related extended availability and health outcomes by segmentation preferences. On the one hand, the results highlight the dual nature of workplace flexibility. While it can intensify work by blurring the boundaries between work and personal life, it can also enhance health outcomes by providing workers with greater autonomy. Hence, various factors affect how work-related extended availability influences work-family conflict and health outcomes. As Thörel et al. (2021) suggest: “It is possible that for some of the employees in our sample work-related extended availability constituted a way of dealing with high work demands” (Thörel et al., 2021, p. 16). Becker and Lanzl (2023) explained that while both segmenters and integrators are exposed to work-induced technological demands, the intrusion that segmenters experience substantially impacts their health outcomes. This finding demonstrates the importance of considering individual differences in boundary management preferences when developing, designing, and implementing digital communication methods and practices. As Adams and Schwarz (2024) explained, while some individuals may prefer to keep work and personal life separate, others are more flexible and allow work and personal realms to blend. Segmenters, as they prefer to keep strong boundaries, are particularly sensitive to the intrusions of digital tools. Integrators, as they adopt a less strict view of work-life boundaries, are less impacted by intrusions, as Becker and Lanzl (2023) suggest. As noted above, these associations were not universally confirmed, as Bauwens et al. (2020) and Thörel et al. (2021) did not find evidence of moderating effects of segmentation preferences on the relationships between work-related extended availability and health outcomes. On the other hand, Bauwens et al. (2020) and Thörel et al. (2021) did not found any evidence that segmentation preferences moderated the relationship between work-family conflict and health outcomes. Insofar, the effect of segmentation preferences on the direct association between work-related extended availability and health outcomes remain open, and future research needs to clarify the buffering or amplifying potential of segmentation preferences in this context.

For RQ3b, none of the reviewed studies (Bauwens et al., 2020; Becker and Lanzl, 2023; Martineau and Trottier, 2023; Thörel et al., 2021) directly tested the proposed moderated mediation via work-family conflict. Notably, the moderated mediation specified in RQ3b therefore remains an untested theoretical assumption that has to be addressed in future research. Complementing the gap, the study by Becker and Lanzl (2023) reported channel-specific differences earlier in the chain, with information and communication technology use relating to technology-related demands by segmentation preference, but this does not constitute a direct test of the full RQ3b pathway.

Taken together, the mixed and largely null evidence for RQ3a and the absence of direct tests for RQ3b indicate a substantive conceptual and empirical gap to be addressed in future work.



4.3 Implications for high-reliability organizations

Beyond the general business and organizational context, and although the included studies identified contextual and individual moderators in the links between work-related extended availability, work-family conflict, and health outcomes, empirical work specific to high-reliability organizations remains scarce (e.g., Scholarios et al., 2018; Vila, 2006). Personnel in high-reliability organizations operate under conditions of constant vigilance, high risk, and minimal tolerance for error, with staff often expected to respond immediately to emergencies regardless of official working hours. Scholarios et al. (2018) offered police-specific evidence on work-related extended availability through the lens of shift extensification, that is, unplanned extensions to rostered shifts that reduce employees’ control over working time. Drawing on a 2011 survey of four UK police forces (n = 3,257) and qualitative analysis of 2,198 open-text comments, the authors documented frequent deviations from working-time recommendations and reported that such patterns were associated with work-family conflict, perceived stress, and diminished well-being, often driven by employer-led flexibility and stringent availability expectations in policing. Similarly, Vila (2006) documented fatigue-related health impairments and performance risks stemming from prolonged and erratic work hours in U. S. police departments. Vila (2006) synthesized epidemiological, administrative and field date from 379 patrol officers in four medium sized US police departments and concluded that long and irregular work hours, overtime and insufficient sleep are common in policing and are linked to cumulative fatigue, impaired performance and increased negative health outcomes. The findings (Scholarios et al., 2018; Vila, 2006) underscore that in high-reliability organizations, extended availability not only blurs work-life boundaries but also poses tangible safety and health risks, making boundary-aware scheduling and recovery-supportive organizational cultures particularly critical. Table 2 highlights mediators and moderators identified in this systematic review. Work-family conflict, job autonomy, schedule control, and supervisory role modeling are central mediators and moderators between work-related extended availability and health outcomes. These factors appear especially relevant in high-reliability settings. The combination of irregular schedules, high cognitive and emotional demands, and expectations of rapid responsiveness, together with cultural norms emphasizing duty, resilience, and commitment, can make those organizations personnel particularly vulnerable to the negative effects of work-related extended availability. Integrating the insights from Scholarios et al. (2018) and Vila (2006) suggest that loss of schedule control (e.g., shift extensification) and fatigue-related resource depletion may amplify the pathways identified in Table 2, pointing to unique vulnerability patterns in policing and similar high-risk occupations. Studying work-related extended availability in these environments is therefore not only of academic value but also crucial for developing targeted measures to reduce work-family conflict and protect recovery and, in turn, improve health outcomes. In that context, rigid availability norms and high job demands are likely risk factors, whereas family supportive leadership, peer cohesion, schedule control and boundary aware communication are plausible buffers. Although few studies (e.g., Scholarios et al., 2018; Vila, 2006) directly examined work-related extended availability in policing, military, and other high-risk settings, related literatures point to relevant levers. Law enforcement agencies face risks to officer and community safety and organizational reputation; practical risk-management tools are increasingly emphasized, though many agencies remain early in adoption (Hutto, 2009). Parallel work underscores the need for psychological support to address stress and mental ill-health prevalent in high-risk jobs (Stelnicki et al., 2021). Evidence from shift work and risk management suggests plausible mechanisms and intervention targets even in the absence of direct studies on work-related extended availability. Drawing on these mechanisms, future research in high-reliability organizations could examine whether loss of schedule control, for example through shift extensification, amplifies the indirect effect of work-related extended availability on health outcomes via work-family conflict. Furthermore, it seems plausible that recovery-supportive supervisory behaviors buffer the negative impact of work-related extended availability on emotional exhaustion, with this buffering effect being stronger in high-reliability organizations than in general organizational contexts.




5 Limitations

While our study provides valuable insights, several limitations should be acknowledged:


	• Heterogeneity in Research Designs and Sample Sizes: The studies included in this review employed different research designs and sample sizes, which may contribute to heterogeneity in the findings. This variability can affect the consistency and generalizability of the results. Since we adopted a literature review framework, we did not employ meta-analytical methodologies to assess issues such as heterogeneity or bias statistically. Future research could benefit from a meta-analysis to provide a more robust assessment of these factors (Petticrew and Roberts, 2006).

	• Use of Self-Report Scales: Many of the examined studies relied on self-report scales, which are inherently subject to biases such as social desirability and recall bias (Podsakoff et al., 2012). Participants may overestimate or underestimate their experiences, potentially skewing the results. This reliance on self-reported data is a common limitation in psychological and social research and should be considered when interpreting the findings.

	• Risk of Bias in Participant Selection: Some studies evaluated the risk of bias in participant selection as moderate due to their sampling strategy and cross-sectional design. Non-probability samples can limit the representativeness of the findings and reduce the power of statistical analyses, making it difficult to generalize the results to broader populations (Boyd et al., 2023).

	• Exclusion Criteria and Search Terms: This literature review’s limitations also stem from the exclusion criteria and specific search terms used during the literature search process. Focusing on particular keywords and setting strict inclusion and exclusion criteria may have inadvertently omitted some relevant studies, potentially biased the synthesis of findings, and limited the scope of the review.

	• Moderating Impact of Segmentation Preferences: The moderating impact of segmentation preferences on the relationship between work-related extended availability and health outcomes was not universally confirmed across all studies. This inconsistency suggests that the effect of segmentation preferences may be less robust than initially implied and warrants further investigation in future research.





6 Implications

Building on our synthesis (Table 2), we propose two priorities for high-reliability settings. First, stricter availability norms and work-related extended availability increase work-family conflict and are associated with poorer health outcomes. These effects are weaker when family supportive leadership and peer cohesion are high. Second, boundary aware communication design attenuates the effect of work-related extended availability on work-family conflict and health outcomes, particularly among employees with higher boundary control.

To address the limitations, future research should consider the following directions:


	• Standardization of Measures: Developing and utilizing standardized measures for assessing work-related extended availability and related constructs could enhance the reliability and comparability of findings across studies.

	• Larger and More Diverse Samples: Studies with larger and more diverse samples could improve the generalizability of the findings and provide more robust insights into work-related extended availability’s impacts.

	• Longitudinal and Experimental Designs: Employing longitudinal and experimental research designs could help elucidate the causal relationships between work-related extended availability, work-family conflict, and health outcomes, offering deeper insights into their temporal dynamics.

	• Exploration of Additional Moderators: Investigating other potential moderators, such as organizational culture, social support, and specific job characteristics, could provide a more comprehensive understanding of the factors influencing the relationship between work-related extended availability and health outcomes.



By addressing these limitations and pursuing these research directions, future studies can build on this review’s findings to develop more effective strategies and interventions for mitigating the adverse effects of work-related extended availability and promoting better health outcomes for employees. The theoretical implications of our study are substantial.

This nuanced understanding challenges overly pessimistic views that see work-related extended availability as inherently harmful and overly optimistic perspectives that downplay its potential negative consequences.

From a practical standpoint, our findings suggest several strategies that organizations might adapt to mitigate the potential negative effects of work-related extended availability. First, recognizing and respecting individual differences in boundary management preferences is crucial. Rather than imposing uniform expectations regarding availability, organizations should strive to accommodate diverse approaches to boundary management. Second, enhancing employees’ sense of control over boundaries, for instance, through clear communication about expectations, respect for personal time, and flexible policies, may help reduce the negative impact of work-related extended availability. Third, ensuring employees have access to adequate resources, including supportive supervision and social support networks, can buffer against the potential strain of work-related extended availability.



7 Conclusion

In conclusion, our review contributes to a more nuanced understanding of the relationship between work-related extended availability and employee health outcomes by highlighting the complex interplay of individual, organizational, and contextual factors that shape this relationship. Rather than viewing work-related extended availability as inherently beneficial or detrimental, our findings suggest that its impact depends on how it is structured, experienced, and managed. Addressing our research questions, the evidence indicates that higher work-related extended availability is generally associated with increased work-family conflict and, in turn, poorer health outcomes, with work-family conflict emerging as the most proximal and robust mediator. For RQ2, organizational and job resources mitigate these links. Family-supportive supervisory behavior and social belonging reduce conflict and downstream strain, and job autonomy/schedule control buffer effects of work-related extended availability, whereas strong availability expectations and high demands can erode these protections. For RQ3, evidence for segmentation preferences as a moderator is mixed. No moderation could be found on the extended-availability health link and a moderated mediation via work-family conflict has not been tested in the included studies.

By integrating multiple theoretical perspectives, we offer a more comprehensive understanding of the complex relationship between work-related extended availability and employee health outcomes than is possible through any theoretical lens. Our findings suggest that this relationship is neither deterministic nor straightforward, but rather is shaped by a complex interplay of individual preferences, organizational factors, and contextual variables.
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Introduction: Workplace loneliness is a growing concern, yet few studies have comprehensively measured it using appropriate scales.
Methods: This study developed a scale to assess feelings, states of isolation and loneliness in the workplace. Questionnaire surveys were conducted with Japanese company employees (Study 1: N = 648; Study 2 Wave1: N = 2,980; Wave 2: N = 2,101). Statistical analyses, including exploratory and confirmatory factor analyses, were conducted.
Results: The analyses revealed a four-factor structure of workplace loneliness: “sense of loneliness in the workplace,” “sense of usefulness in the workplace,” “emotional connections in the workplace,” and “sense of assistance in the workplace.” These factors demonstrated satisfactory validity and reliability. Notably, the factor “sense of usefulness in the workplace” emerged as distinct from conventional scales, highlighting its relevance to workplace isolation and loneliness state assessment.
Discussion: The newly developed scale offers a comprehensive framework for assessing workplace isolation and loneliness state, encompassing both conventional aspects and novel dimensions such as the sense of usefulness in the workplace. This scale holds promise for advancing research and practice in addressing isolation and loneliness among employees, ultimately contributing to their psychological wellbeing and mitigating workplace stress. Future studies should examine its practical applications and explore its utility in diverse cultural contexts.
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1 Introduction

The increasing recognition of loneliness as a global concern has prompted attention to loneliness within the workplace in countries like the United Kingdom (UK) and United States, with considerations for implementing countermeasures (Cigna, 2020; Murthy, 2017; UK Government Department for Digital, Culture, Media and Sport, 2018, 2022). In response, Japan has inaugurated the Office for Policy on Loneliness and Isolation (Japanese Government Cabinet Secretariat, 2021), initiating policy examination, as specific research focusing on workplace loneliness shows that it exerts a detrimental impact on mental health (Cacioppo et al., 2014; Erdil and Ertosun, 2011; Holt-Lunstad et al., 2015; Perlman and Peplau, 1984), thereby underscoring its significance within the realm of employee wellbeing. Importantly, workplace loneliness is not merely an individual emotional experience; it poses significant consequences for organizations. Higher loneliness has been associated with poorer supervisor-rated performance and weaker affective commitment to the organization (Ozcelik and Barsade, 2018), reduced work engagement leading to greater job dissatisfaction (Basit and Nauman, 2023), and increased turnover (Sasaki et al., 2025). Studies in the UK have clarified the costs associated with loneliness for employers (Michaelson et al., 2017). Moreover, the surge in teleworking, particularly accentuated by the coronavirus disease 2019 pandemic, has exacerbated feelings of loneliness among workers, given the physical detachment from colleagues (Allen et al., 2015; Figueiredo et al., 2025). Thus, workplace loneliness has become not only an individual psychological concern but also a systemic organizational issue shaped by work design and workplace culture. Yet, most organizations currently lack institutionalized methods for monitoring employees' loneliness, limiting their capacity to provide appropriate support or interventions. A reliable measurement scale that quantitatively assesses workplace loneliness would therefore serve as a crucial foundation for transforming loneliness from a “private feeling” into a visible organizational challenge and for implementing evidence-based prevention and intervention strategies. Despite growing recognition of workplace loneliness as a critical organizational issue, systematic assessment methods remain underdeveloped.

Previous studies on workplace loneliness have employed scales such as the UCLA Loneliness Scale (Russell et al., 1980; Russell, 1996) and the Loneliness at Work Scale (LAWS; Wright et al., 2006), which have shed light on the relationship between loneliness and various aspects of employee health, attitudes, and performance. For example, one study used the UCLA Loneliness Scale to explore the relationship between loneliness and performance (Ozcelik and Barsade, 2018), and another examined its connection to employees' intentions to leave their jobs (Aytac, 2015). Additionally, studies have used the LAWS to examine the relationship between loneliness and psychological wellbeing (D'Oliveira and Persico, 2023) and its connection to organizational commitment (Ayazlar and Guzel, 2014). While these scales have contributed to understanding workplace loneliness, Firoz et al. (2020) highlighted the ambiguity surrounding the nature, concept, and dimensions of workplace loneliness, advocating for further research to address these gaps. Given the limited availability of scales for measuring workplace loneliness, there is a pressing need to develop an effective and reliable scale that can comprehensively capture workplace isolation and loneliness, thereby enriching the existing literature (Firoz et al., 2020).

The conceptualization of workplace isolation and loneliness warrants consideration of construct elements, particularly pertaining to the workplace environment. While existing scales predominantly focus on human relationships, workplace loneliness extends beyond mere social interactions to encompass factors such as a sense of belonging within the workplace. The UCLA Loneliness Scale is a one-dimensional scale developed to assess overall (general) loneliness. Conversely, the LAWS—a multidimensional construct reflecting the two dimensions of social and emotional loneliness proposed by Weiss (1973)—captures social companionship and emotional deprivation in two dimensions. One characteristic of workplace isolation and loneliness is whether a person adapts to the group of people in the workplace. This sense of belonging has been explored in the context of intragroup adaptation and many studies have identified a significant relationship between belonging and loneliness. Peplau and Perlman (1982) describe loneliness as (1) the result of an individual's lack of social relationships, (2) a subjective experience, and (3) unpleasant and painful. Lee and Robbins (1995) found that their definition of loneliness was consistent with the conceptual construct of belonging. Loneliness and desire to belong share a subjective perception of connection with others, and many studies have considered the aspects of belonging and loneliness together (Mellor et al., 2008). There are five categories of belonging: macro-level groups, such as communities; instrumental associations, such as workplace groups; intimate relationships; kinship; and supportive friendships (Leary and Cox, 2008). Nevertheless, Malone et al. (2012) argued that a general sense of belonging is insufficient to capture a sense of belonging in different domains, especially in dynamic arenas, such as the workplace. It has also been suggested that a general sense of belonging and a sense of belonging in the workplace are different construct factors (Cockshaw et al., 2013). Accordingly, based on the limitations of the general sense of belonging scale, Jena and Pradhan (2018) developed a scale tailored to the workplace context that included work-related factors such as career and job prospects and outcomes. The sense of belonging, discussed with the sense of loneliness, involves various aspects of life, including workplace characteristics. However, the UCLA Loneliness Scale and LAWS do not include the concept of work. Notably, Mori et al. (2022) identified various manifestations of workplace isolation and loneliness, including a lack of communication and cooperative relationships within the organization, feelings of anguish and discomfort, as well as “lack of interaction with others,” “lack of communication,” “inability to consult with others,” “no one around to help,” and “sense of not being relied on at work (sense of not being useful).” It has also been suggested that isolated employees often feel unappreciated and unrecognized by their organizations and peers (D'Oliveira and Persico, 2023). These workplace-specific dimensions of isolation and loneliness underscore the inadequacy of existing scales in fully capturing the breadth of workplace loneliness experiences.

Moreover, the quality of human relationships within the workplace, as reflected in the availability of diverse forms of social support, plays a pivotal part in mitigating loneliness. Categorizations of workplace support include the two-aspect approach of instrumental and emotional support (Kaufmann and Beehr, 1986), as well as the four-aspect approach of instrumental, emotional, informational, and appraisal support (House, 1981), demonstrating that the function of support has diverse aspects. However, existing scales such as the UCLA Loneliness Scale and the LAWS inadequately capture the multifaceted nature of social support within the workplace using these measurements (Ganster et al., 1986; Kaufmann and Beehr, 1986). The availability of diverse support and recognition of its availability effectively reduce negative qualities, such as loneliness and workplace stress (Ganster et al., 1986; Kaufmann and Beehr, 1986). This necessitates a more comprehensive approach. Moreover, understanding workplace loneliness requires an appreciation of its dynamic nature, encompassing both trait-like characteristics and transient states influenced by changes in work environments. While the existing scales include many questions about traits (stable and characteristic), such as “How often do you feel outgoing and friendly?” on the UCLA Loneliness Scale and “I often feel isolated when I am with my coworkers” on the LAWS, they lack measures to evaluate the workings of how states of loneliness arise. Consequently, developing a scale that can effectively measure the state of loneliness in the workplace is imperative for facilitating timely interventions and support mechanisms to address the evolving needs of employees.

Zhou (2018) reviewed the research on workplace loneliness and argued that it is meaningful to study short-term fluctuations in workplace loneliness as it is sensitive to the external environment and is readily affected by work conditions. Therefore, it is important to understand how loneliness is affected by changes in work environments.

This study endeavors to bridge these gaps by developing a scale to measure workplace isolation and loneliness state, encompassing workplace-specific dimensions and considering the dynamic nature of loneliness in response to changes in work environments. However, existing scales have limitations in capturing the state-level, temporally fluctuating nature of workplace loneliness. To effectively address this issue and enable timely organizational support, reliable quantitative measurement is needed to transform loneliness from a “private feeling” into a visible organizational concern. This requires distinguishing subjective loneliness from objective isolation (Peplau and Perlman, 1982) and conceptualizing loneliness as a dynamic state that varies across daily work contexts (Russell, 1996). Indeed, such fluctuating loneliness has been linked to mental health and performance outcomes (Holt-Lunstad et al., 2015).

In this study, we define “isolation” as perceived isolation, meaning the subjective recognition of lacking support or meaningful interaction in the workplace, conceptually distinct from emotional loneliness. Based on this framework, the WILS simultaneously assesses perceived isolation and emotional loneliness as related but independent state-level dimensions, thereby capturing the proximal transition whereby perceived disconnection can develop into emotional loneliness (e.g., sadness, emptiness). This approach enables visualization of the dynamic mechanism underlying workplace loneliness and offers a foundation for timely support and intervention.



2 Overview of the study

First, in a preliminary study, based on the findings of previous literatures, the authors—experts in industrial and organizational psychology—organized the factors involved in the concept of feeling, states of isolation and loneliness in the workplace, and prepared relevant question items. In Study 1, exploratory factor analysis was performed to select the final question item pool, create a scale, and confirm the internal consistency of the extracted factors. Moreover, we examined its relationship with other psychological scales to confirm its construct validity. In Study 2, we reconfirmed the reliability and validity of the scale created in Study 1 using data other than those used in Study 1. The reliability was confirmed through retesting.

To assess the validity of the scale, we selected and analyzed psychological scales related to isolation and loneliness in the workplace from four perspectives. The first was the overall relationship with (general) loneliness in life. For working people, as it is difficult to separate loneliness at work—where workers spend a considerable amount of time, from (general) loneliness in life overall—a positive correlation is expected. The second perspective was related to mental health. Several studies have demonstrated a relationship between loneliness and mental health (Cacioppo et al., 2014; Erdil and Ertosun, 2011; Holt-Lunstad et al., 2015; Perlman and Peplau, 1984), suggesting a negative correlation between good health and workplace loneliness. The third perspective was the relationship between attitudes toward and adaptation to work and organizations. As loneliness is uncomfortable and painful (Peplau and Perlman, 1982), high levels of workplace loneliness can be attributed to low job satisfaction and commitment to the workplace. Furthermore, the desire to leave a place that one associates with pain is assumed to be the reason for strong turnover intention. Wright et al. (2006) suggested a negative correlation of LAWS with job satisfaction and organizational commitment and a positive correlation with turnover intention. Subsequent studies also revealed a negative relationship with organizational commitment (Ayazlar and Guzel, 2014) and a positive relationship with turnover intention (Aytac, 2015); similar results were expected in this study. The fourth perspective was the relationship with social support. Wright et al. (2006) suggested that work-related support is negatively correlated with LAWS, but less so with non-work support such as family and friends. In this study, we also expected to find that workplace loneliness would be negatively associated with social support at work, but less so or not at all with social support outside of work.



3 Preliminary study

This preliminary survey aimed to create a questionnaire measuring workplace isolation and loneliness state. The questionnaire for this study was developed based on the results of previous interview research (Mori et al., 2022), and the findings of the five authors: all PhDs with a focus on industrial and organizational psychology and social psychology. The interviews were conducted by a separate group, working on isolation and loneliness in the workplace, and were conducted with human resource managers from different companies. In the interviews, the participants were asked about their sense and state of isolation and loneliness in the workplace. The interviews investigated aspects such as the “feeling of not being needed” and “state of having colleagues who understand each other” among others.

The questionnaire used in this study was developed as follows. First, we organized the construct concepts. The concept of workplace isolation and loneliness state was subdivided into four aspects: (1) loneliness and negativity; (2) the sense that there are people you can consider friends, understand, and be open about yourself with; (3) the sense that people care about you, that you can rely on them, and that they will help you; and (4) the sense that there is someone who needs you. Points (2), (3), and (4) indicate anti-loneliness sensations, and low scores in these aspects indicate a high sense of loneliness. Subsequently, to ensure content validity, we implemented multiple validation procedures. First, a structured expert review (Haynes et al., 1995) was conducted by five experts in industrial and organizational psychology with corporate work experience and in social psychology. They evaluated (a) conceptual relevance, (b) redundancy and construct deviation, and (c) clarity of expression and the ease of use as a measurement tool. This evaluation included considering the ease of use as a measurement tool and the distortion of responses due to social desirability by considering the appropriateness of item wording, incorporating positive content, and keeping sentences as short as possible. Consensus-based refinement resulted in a reduced pool of 44 items. Next, a cognitive review was conducted to confirm comprehensibility and consistent judgment processes among respondents. To reduce acquiescence bias, reverse-coded items were added, returning the scale to 50 items. Finally, to confirm practical validity (Boateng et al., 2018), three additional experts who were not among the study authors with corporate work experience evaluated interpretability and response burden from the standpoint of actual employees. Minor adjustments were made based on feedback, and the final 50-item version was established.

The results related to point (1) represent emotional loneliness according to Weiss (1973), while those related to points (2), (3), and (4) can be considered as indicators of social loneliness. Social loneliness encompasses various aspects of connection with others, and this survey highlighted dimensions such as feeling connected with empathetic individuals, having supportive connections in work duties, and feeling useful to others in the workplace. Notably, this questionnaire was originally developed in Japanese.



4 Study 1

In Study 1, we developed a scale to measure isolation and loneliness state in the workplace using a questionnaire prepared in a preliminary study and aimed to confirm its reliability and validity.


4.1 Materials and methods

All methods were performed in accordance with relevant guidelines and regulations. The survey was conducted with the approval of the Ethics Committee of University of Tsukuba (approval number: TOU22-13). Written informed consent was obtained from all participants as part of the questionnaire survey.


4.1.1 Participants and survey methods

A web survey targeting male and female company employees aged 20–59 years was conducted between May 26 and June 1, 2022. The survey was administered by a research firm commissioned for this purpose, ensuring unbiased representation across gender (male/female), age groups (20–29, 30–39, 40–49, 50–59), company size (under 300, over 300 employees), industry, occupation, or annual income. The participants were randomly selected from among registered monitors of the survey company who met the criteria. They responded to the survey of their own free will and received a monetary incentive for their participation.



4.1.2 Survey content

The survey comprised the Workplace Isolation and Loneliness State Scale (WILS), accompanied by a related validity assessment scale and questions regarding personal attributes. The WILS used items developed in the preliminary study with the following instruction provided: “How much does this apply to how you feel when you are at your current workplace?” Responses were recorded on a four-point Likert scale ranging from 1 (does not apply) to 4 (applies). The questionnaire was designed in Japanese. Additionally, for validation purposes, the survey incorporated the following scales: For overall (general) loneliness in life, we used a shortened version of the Japanese translation (Arimoto and Tadaka, 2019; Masuda et al., 2012) of the 3-item UCLA Loneliness Scale (UCLA-LS3-J; Russell, 1996), which includes the item “I feel left out of things.” Additionally, we utilized the simplified Japanese version of the WHO-5 Wellbeing Index (S-WHO-5-J; Awata et al., 2007; Inagaki et al., 2013) to aid mental health evaluation, consisting of five items assessing “I have felt cheerful and in good spirits.” To gauge attitudes and adaptation to work and organizations, the following aspects were investigated: job satisfaction, consisting of three items assessing “I am satisfied with my job”; turnover intention, consisting of three items assessing “I intend to quit my current job” (Colarelli, 1984, as translated into Japanese by Hara and Fujimoto, 2020); and affective commitment, consisting of six items assessing “I feel emotionally attached to this organization” (Okura and Kanai, 2004). Perception of social support networks was measured using the Brief Inventory of Social Support Network (BISSEN; Aiba et al., 2013), consisting of 24 items assessing “Do you currently have someone who cheers you up or listens to you complain when you are not feeling well?”, which evaluates support and satisfaction levels across various social domains (family, relatives, friends, neighborhood acquaintances, work associates, and others). The survey was conducted entirely in Japanese.



4.1.3 Statistical analysis

IBM SPSS Statistics version 28 (IBM, USA) was used for all statistical analyses.




4.2 Results
 
4.2.1 Participants

A total of 648 valid respondents participated in the study, with an average age of 40.9 years (±10.8), comprising 49% males and 50% females. See Supplementary Table S1 for a more detailed demographic distribution.



4.2.2 Exploratory factor analysis

To examine the factor structure of the WILS, an exploratory factor analysis was conducted using maximum likelihood estimation with promax rotation. Initially, five factors were assumed based on the criterion of eigenvalues greater than one. However, one of the extracted factors consisted of only two items with high loadings. Because two-item factors generally provide limited content representation (Clark and Watson, 1995), this factor was removed from further analyses. Subsequently, items with factor loadings below 0.40 and those loading on two or more factors were eliminated. The results confirmed the four-factor structure. Four items were selected in descending order of factor loading for each subscale, and a 16-item scale was created. In this selection process, we ensured that the chosen items not only had high factor loadings but also maintained conceptual clarity and were representative of the intended construct within the workplace context, thereby addressing content considerations. Subsequently, a factor analysis was performed again on the 16 items to confirm the four-factor structure. The first factor, comprising items such as “I am relied on in the workplace” and “I am expected in the workplace” related to the sense that one is needed and useful at work, was named “sense of usefulness in the workplace.” The second factor— “sense of loneliness in the workplace” —comprised negative and painful emotions such as “difficulty being in the workplace” and “loneliness at work.” The third factor, comprising items about the availability of emotional support in the workplace, included items such as “there are people at my workplace with whom I share a mutual understanding” and “there are people at my workplace with whom I can talk about what I think”; it was named “emotional connections in the workplace.” The fourth factor— “the sense of assistance in the workplace” —comprised items about the presence of people who will support one at work, such as “some people at my workplace support my work” and “some people at my workplace can help me with my work.” The correlation between the factors ranged from 0.54 to 0.76. Cronbach's reliability coefficients for each subscale ranged from 0.87 to 0.91, indicating good internal consistency. The results of the factor analysis are presented in Table 1.

TABLE 1 Results of the 16-item exploratory factor analysis (factor loadings, reliability coefficients, subfactors, items).




	Scale items
	M
	SD
	Factor 1
	Factor 2
	Factor 3
	Factor 4





	Sense of usefulness in the workplace



	I am depended on at my workplace
	2.62
	0.77
	0.87
	−0.07
	−0.11
	−0.01



	People at my workplace expect things of me
	2.54
	0.80
	0.84
	0.11
	−0.02
	0.14



	I am essential at my workplace
	2.68
	0.77
	0.78
	−0.04
	0.04
	−0.11



	There are people at my workplace who need me
	2.70
	0.78
	0.67
	−0.04
	0.24
	−0.03



	Sense of loneliness in the workplace



	I feel uncomfortable at my workplace
	1.95
	0.84
	0.03
	0.84
	−0.03
	0.04



	I feel lonely at my workplace
	2.14
	0.88
	−0.04
	0.80
	0.07
	−0.04



	I feel empty at my workplace
	1.98
	0.87
	−0.08
	0.79
	0.08
	−0.01



	I am all alone at my workplace
	1.95
	0.83
	0.08
	0.69
	−0.14
	−0.04



	Emotional connections in the workplace



	There are people at my workplace with whom I have a mutual understanding
	2.66
	0.83
	−0.01
	−0.05
	0.88
	−0.04



	There are people at my workplace to whom I can say what I think
	2.69
	0.80
	0.02
	−0.05
	0.83
	0.01



	There are people at my workplace who give me mental support
	2.54
	0.82
	0.02
	−0.01
	0.76
	0.09



	I find it easy to talk to people at my workplace about my worries regarding work
	2.42
	0.83
	0.01
	0.12
	0.72
	0.16



	Sense of assistance in the workplace



	People at my workplace support my work
	2.75
	0.78
	−0.02
	−0.02
	−0.08
	0.96



	There are people at my workplace who help me with my work
	2.81
	0.76
	−0.06
	0.02
	0.10
	0.84



	I am protected by people at my workplace
	2.61
	0.78
	0.12
	−0.01
	0.23
	0.50



	At my workplace, I can ask what I want to ask about work at any time
	2.88
	0.79
	0.04
	−0.12
	0.17
	0.50



	Cronbach's alpha reliability coefficient
	
	
	0.89
	0.87
	0.91
	0.88



	Inter–factor correlation
	
	Factor 1
	
	−0.54
	0.69
	0.58



	
	
	Factor 2
	
	
	−0.57
	−0.52



	
	
	Factor 3
	
	
	
	0.76





The Workplace Isolation and Loneliness State Scale (WILS) was originally developed and validated in Japanese. The English items shown in this table are translations provided by the authors for the reader's convenience and do not constitute a validated English version of the scale. Bold values indicate the names of the subfactors.




The descriptive statistics for the four scales are as follows: The scale of “sense of usefulness in the workplace” had a mean of M = 2.63 (SD = 0.68), “sense of loneliness in the workplace” had a mean of M = 2.00 (SD = 0.72), “Emotional connections in the workplace” had a mean of M = 2.58 (SD = 0.73), and “sense of assistance in the workplace” had a mean of M = 2.77 (SD = 0.67).



4.2.3 Component validation

Principal component analysis was conducted for each scale used in this study to confirm its unidimensional structure. Scale scores were calculated according to the procedures described in the original publications. For each scale, the higher the score, the stronger the characteristic that the scale measured. All scales demonstrated acceptable internal consistency, with Cronbach's alpha coefficients greater than 0.74 (see Supplementary Table S2).

To examine validity, we measured the association of WILS with (a) general loneliness and mental health not specified by domain, (b) attitudes toward work and workplace, and (c) perceived social support. First, to examine the relationship between general loneliness and mental health, we calculated the correlation coefficient between WILS and both the UCLA-LS3-J and S-WHO-5-J. As shown in Table 2, “sense of loneliness in the workplace” showed a significant positive correlation with the UCLA-LS3-J and a significant negative correlation with the S-WHO-5-J. Conversely, there was a significant negative correlation with the UCLA-LS3-J and a significant positive correlation with the S-WHO-5-J for the following factors: “sense of usefulness in the workplace,” “emotional connections in the workplace,” and “sense of assistance in the workplace.”

TABLE 2 Relationship between workplace isolation and loneliness state scale and external variables.




	Subfactors of WILS
	UCLA-LS3-J
	S-WHO-5-J
	Job satisfaction
	Turnover intention
	Organizational commitment (affective)
	Support from family
	Support from relatives
	Support from friends
	Support from neighborhood
	Support from work-related people
	Support from others





	Sense of usefulness in the workplace
	−0.33**
	0.47**
	0.56**
	−0.40**
	0.60**
	0.10*
	0.14**
	0.22**
	0.09*
	0.35**
	0.04



	Sense of loneliness in the workplace
	0.52**
	−0.43**
	−0.52**
	0.52**
	−0.38**
	−0.15**
	−0.21**
	−0.19**
	0.02
	−0.30**
	−0.09*



	Emotional connections in the workplace
	−0.36**
	0.51**
	0.57**
	−0.42**
	0.62**
	0.18**
	0.22**
	0.26**
	0.08*
	0.44**
	0.05



	Sense of assistance in the workplace
	−0.33**
	0.48**
	0.55**
	−0.40**
	0.54**
	0.15**
	0.25**
	0.26**
	0.07
	0.34**
	0.06





UCLA-LS3-J, the shortened Japanese version of the 3-item UCLA Loneliness Scale; S-WHO-5-J, the simplified Japanese version of the WHO-5 Wellbeing Index. *p < 0.05; **p < 0.01.




To investigate the relationship between work and attitude toward the workplace, we calculated the correlation coefficients between WILS, job satisfaction, turnover intention, and affective commitment. As shown in Table 2, “sense of loneliness in the workplace” was positively correlated with turnover intention and negatively correlated with job satisfaction and affective commitment. “sense of usefulness in the workplace” was negatively correlated with turnover intention and positively correlated with job satisfaction and affective commitment. “Emotional connections in the workplace” was negatively correlated with turnover intention and positively correlated with job satisfaction and affective commitment. “Sense of assistance in the workplace” was negatively correlated with turnover intention and positively correlated with job satisfaction and affective commitment.





5 Study 2

Study 2 confirmed the reliability and validity of the scale created in Study 1, using a different dataset. We examined the reliability of the scale using a retest method.


5.1 Materials and methods

All methods were performed in accordance with relevant guidelines and regulations. The survey was conducted with the approval of the Ethics Committee of University of Tsukuba (approval number: TOU22-76). Written informed consent was obtained from all participants as part of the questionnaire survey.


5.1.1 Participants and survey methods

An online survey targeting male and female company employees aged 20–59 years was conducted in September 2022. The survey was administered by a research company, and data were collected from collaborators distinct from those involved in Study 1. Additionally, the same respondents underwent retesting 4 weeks later (October 2022) using identical questions.



5.1.2 Survey content

In addition to the WILS developed in Study 1, the survey included questions regarding personal attributes.



5.1.3 Statistical analysis

IBM SPSS Statistics and AMOS version 28 (IBM, USA) were used for all statistical analyses.




5.2 Results
 
5.2.1 Participants

A total of 2,980 valid respondents participated in the first survey (Wave 1), while 2,101 respondents provided valid responses in the second (Wave 2). See Supplementary Table S3 for a more detailed demographic distribution.



5.2.2 Verifying internal consistency

Cronbach's reliability coefficients for each subscale were calculated to confirm internal consistency: 0.89 for “sense of usefulness in the workplace,” 0.87 for “sense of loneliness in the workplace,” 0.91 for “emotional connections in the workplace,” and 0.88 for “sense of assistance in the workplace.”



5.2.3 Confirmatory factor analysis

The goodness of fit of the four- and one-factor construct models was analyzed based on respondents' data from Wave 1 (n = 2,980). The results for the four-factor construct were as follows: χ(98)2 = 977.60 (p < 0.001), GFI = 0.96, AGFI = 0.95, CFI = 0.97, RMSEA = 0.06, 90% CI [0.052, 0.058], SRMR = 0.037, and AIC = 1053.60. Additionally, the one-factor construct yielded the following results: χ(104)2 = 7439.44 (p < 0.001), GFI = 0.61, AGFI = 0.57, CFI = 0.75, RMSEA = 0.15, 90% CI [0.151, 0.157], SRMR = 0.090, and AIC = 7503.44. These results indicate that the four-factor construct exhibited superior fit compared to the one-factor construct, supporting its suitability as a model. Furthermore, all standardized factor loadings were significant and fell within acceptable ranges (0.58–0.87, all p < 0.001), and factor correlations were moderate and theoretically consistent (|r| = 0.57–0.79), providing additional evidence for the construct validity of the four-factor model.



5.2.4 Confirmation of reliability by retesting

Reliability was confirmed by retesting each subfactor using data from 2,101 participants who responded to both Wave 1 and Wave 2. The results confirmed high correlations for the “sense of usefulness in the workplace” (r = 0.69; p < 0.001), “sense of loneliness in the workplace” (r = 0.67; p < 0.001), “emotional connections in the workplace” (r = 0.71; p < 0.001), and “sense of assistance in the workplace” (r = 0.63; p < 0.001).





6 Discussion

This study developed a scale to measure workplace isolation and loneliness state. The developed scale was confirmed to have reliability and validity, suggesting its usefulness for measuring isolation and loneliness state in the workplace. The following sections summarize and discuss the results of Studies 1 and 2.


6.1 Scale composition

The results suggest that the WILS developed in this study comprises four factors: “sense of usefulness in the workplace,” “sense of loneliness in the workplace,” “emotional connections in the workplace,” and “presence of assistance in the workplace.” Additionally, the reliability and validity results indicated that this scale is well-structured and reliable. Although few scales measure isolation and loneliness in the workplace and the concept itself has not been sufficiently examined (Firoz et al., 2020), the results of this study provide insights into the concept of workplace loneliness.



6.2 Factor dimensionality

The LAWS (Wright et al., 2006) measures two dimensions, social companionship and emotional deprivation, whereas the UCLA Loneliness Scale measures one dimension. Examining the model fit of the four- and one-factor constructs revealed that the four-factor construct had a high degree of fit, indicating the possibility that isolation and loneliness in the workplace are multidimensional.



6.3 Construct components

Here, we discuss the characteristics of “sense of loneliness in the workplace,” “sense of usefulness in the workplace,” “emotional connections in the workplace,” and “sense of assistance in the workplace” that were revealed in this study.

The “sense of loneliness in the workplace” factor encapsulates unpleasant sensations such as feeling lonely, empty, and isolated at work. Although Peplau and Perlman (1982) described loneliness as uncomfortable and painful, the “sense of loneliness in the workplace” factor extracted in this study comprises items such as those mentioned above. From the perspective of group adaptation, we find that the characteristics of loneliness in the workplace include loneliness and the feeling of pain for being part of a workplace group, as one has to stay in a group to work, although “it is difficult to be there.”

In contrast, the “sense of usefulness in the workplace” factor, unique to our scale, reflects the importance of feeling valued and appreciated in one's job and is one of the constructs that characterize the state of isolation and loneliness in the workplace. This study expands the concept of loneliness and aims to develop a scale that considers factors specific to the workplace. Consequently, we extracted an element called “sense of usefulness in the workplace,” which was not found in the LAWS or UCLA loneliness scales. Consistent with Mori et al. (2022)'s “sense of being relied on at work” and D'Oliveira and Persico (2023)'s “sense of not being appreciated by organizations and colleagues,” a lack of “sense of usefulness in the workplace” equates to a state of loneliness. Moreover, in the sense of belonging, which is related to loneliness, a characteristic of the workplace domain is that being rewarded for one's work (i.e., being useful in the workplace) is an element of feeling a sense of belonging (Jena and Pradhan, 2018). Thus, we find that the sense of being useful is a characteristic element in adaptation to workplace groups, and the lack of the sense of being “relied on” or “needed” equates to a state of being isolated and lonely in the workplace.

Finally, we discuss the characteristics of “emotional connections in the workplace” and “sense of assistance in the workplace.” In this study, two factors related to social support were extracted: “emotional connections in the workplace” and “sense of assistance in the workplace.” We found that “emotional connections in the workplace” capture aspects of emotional support (House, 1981; Kaufmann and Beehr, 1986), and “sense of assistance in the workplace” captures aspects of instrumental (House, 1981; Kaufmann and Beehr, 1986) and informational support (House, 1981). The two are different aspects, and we were able to extract diverse aspects of the state of human connection. This makes it possible to provide support and intervention focused on more appropriate conditions for those who are isolated and lonely in the workplace.

Thus, “sense of loneliness in the workplace” captures the emotional aspect of isolation and loneliness, such as discomfort and pain, whereas “sense of usefulness in the workplace,” “emotional connections in the workplace,” and “sense of assistance in the workplace” involve the state of being able to connect with others in the workplace and adjust well to the workplace; meanwhile, the inability to have these sensations elicits a state of isolation and loneliness.



6.4 Examination of reliability

To confirm the reliability of the scale developed in this study, the reliability coefficients of each factor and correlation coefficients were confirmed by retesting. The reliability coefficient α was 0.87–0.91, confirming that sufficient internal consistency was obtained. The retest correlation coefficient between Wave 1 and Wave 2 was 0.63–0.71, confirming the reliability of the scale developed in this study.



6.5 Examination of validity

Validity analysis demonstrated associations between workplace loneliness and various factors, including general loneliness, mental health, attitudes toward work and organization, and perceived social support. The results showed that, first, convergent validity was supported by the predicted relationship between the WILS subscales and general loneliness. Specifically, “sense of loneliness in the workplace” and general loneliness not specified by the domain were positively correlated. Furthermore, aspects of workers' states in the workplace (“sense of usefulness in the workplace,” “emotional connections in the workplace,” and “sense of assistance in the workplace”) were negatively correlated with general loneliness. Second, criterion-related validity was supported by correlations with mental health and attitudes toward work and organization. “Sense of loneliness in the workplace” was negatively associated with good mental health and positive attitudes toward work and organization. In contrast, the other WILS subscales were positively associated with good mental health and positive attitudes toward work and organization. Third, regarding the relationship with perceived social support, all subscales of the WILS showed a moderate correlation with support from “work-related people”; a weak correlation with support from “family,” “relatives,” and “friends”; and a negligible correlation with support from “neighbors” and “others.” In other words, support from family, relatives, and friends is independent of workplace loneliness, and this scale may measure workplace-specific loneliness independently of general loneliness. This finding provides evidence for the discriminant validity of the WILS scale against general social support. These results suggest that the scale developed in this study is a valid measure of loneliness among the workers.



6.6 Conceptual justification, practical utility, and ethical considerations of WILS

The Workplace Isolation and Loneliness Scale (WILS) was developed to assess loneliness and isolation as a subjective psychological state, rather than an objective measure of contact frequency. Consistent with theoretical frameworks emphasizing that loneliness is rooted in perceived relational deficits (Weiss, 1973; Peplau and Perlman, 1982), WILS captures not only emotional loneliness but also perceived relational support and one's sense of usefulness within the workplace. These dimensions reflect modifiable aspects of workplace experience, offering practical value for dynamic and repeated assessments.

From a practical utility standpoint, WILS primarily serves as a diagnostic tool for organizational health. Aggregated results can guide organizational policy (e.g., redesigning communication structures or strengthening inclusion practices in high-risk units). Individually, the scale can be utilized as a self-check tool, enabling employees to continuously monitor changes in their own state, facilitating the early identification of loneliness before it worsens and allowing for timely intervention. At the managerial level, the scale supports supervisors in recognizing employees who may benefit from additional relational support, enhancing early-stage care without incorporating results into formal personnel evaluation. Furthermore, repeated assessments enable the evaluation of intervention effectiveness (e.g., structured dialogue programs). While WILS is suitable for continuous surveys, we acknowledge that its length and repeated administration in organizational settings may impose a certain level of administration burden, a consideration discussed further in Section 6.

Finally, several ethical and practical considerations must accompany organizational use. Because loneliness remains stigmatized, organizations must cultivate a psychologically safe environment and educate employees about loneliness as a universal human experience rather than a personal weakness. To ensure the reliability of self-reported responses, anonymity is essential, and the clear separation of scale results from personnel evaluation must be guaranteed. Furthermore, given that social support is not always needed or wanted (Deci and Ryan, 2000; Uchino, 2009) and some individuals prefer solitude (Stavrova and Ren, 2023), interventions based on WILS results must respect personal preferences and subjective interpretations to avoid one-size-fits-all responses.

The results detailed above suggest that the scale developed in this study has a certain degree of reliability and validity, reflects the characteristics of isolation and loneliness in the workplace, and may provide the necessary information to support efforts to prevent the worsening of isolation and loneliness. Moreover, this scale can be used to visualize the isolation and loneliness of workers in the workplace. Thus, worker self-care and companies' knowledge of employees' isolation and loneliness may lead to the implementation of specific measures throughout the organization. To maintain good mental health, it is important to prevent the continuation of isolation and loneliness. Therefore, we suggest that this scale may serve as a basic diagnostic tool that facilitates timely action toward preventing worker isolation and loneliness and their worsening.



6.7 Study limitations and future research directions

Several limitations warrant consideration. First, this scale was developed in Japanese and this study was conducted with Japanese company employees sampled via an internet panel. The use of this internet-based convenience sample means that the participants may not be representative of the general Japanese working population. The scale's applicability beyond Japanese companies and corporate workers requires validation. However, from the perspective of its item content, this scale can be considered applicable for use in other languages and cultural contexts. This is supported by the conceptual parallels between the WILS factors and established, cross-culturally relevant constructs. Specifically, “sense of loneliness in the workplace” aligns with “emotional deprivation” dimension described in the LAWS (Wright et al., 2006). Furthermore, “emotional connections in the workplace” and “sense of assistance in the workplace” effectively capture the instrumental and emotional aspects of the “social companionship” dimension described in the LAWS (Wright et al., 2006). Although “sense of usefulness in the workplace” was newly identified in the context of workplace loneliness in this study, it is conceptually closely related to the established psychological sense of belongingness (Jena and Pradhan, 2018) and thus is not a uniquely Japanese dimension. Given that LAWS (Wright et al., 2006), which was originally developed in English, has been successfully translated and utilized in other languages (e.g., Özişli, 2022; Soto and Pérez, 2025), it is highly probable that the WILS scale can also be used multilingually. Nevertheless, further empirical validation is needed to fully establish its applicability across different cultural contexts. In particular, future research should assess cross-cultural validity and evaluate item-level functioning using item response theory, to enhance the psychometric robustness and generalizability of the scale. Second, considering the practical utility of the WILS, this study reduced the number of items in each subscale to four. While this enhances usability, it carries the risk that the full range and complexity of each conceptual subdomain of workplace loneliness may not be adequately represented. Third, workplace isolation and loneliness change in response to changes in the environment (Zhou, 2018). Therefore, to establish WILS as a state-based measure with sensitivity to short-term within-person changes, longitudinal or repeated-measures designs are needed to confirm that WILS scores vary dynamically in response to workplace conditions. Therefore, it would be effective to conduct time-series surveys over a fixed period, such as longitudinal studies. Fourth, this study focuses on workplace isolation and loneliness. Although we confirmed a correlation with (general) loneliness in life overall, we did not confirm the nature of this relationship. To better understand individuals' mental health, it is necessary to examine the relationship between workplace loneliness and other areas of life. Fifth, as both the WILS and the validation measures in Study 1 were self-reported and collected from the same source at the same time, common method bias might have influenced the observed correlations. Future research could attempt to mitigate this potential bias by incorporating data from multiple sources or by temporally separating the measurement of different constructs. Lastly, although this study aimed to prevent the worsening of isolation and loneliness in the workplace, the WILS itself is a measurement tool, and its use does not directly imply intervention efficacy. Future research should evaluate organizational and individual factors contributing to loneliness and examine whether targeted interventions—such as peer support or structured dialogue opportunities can improve WILS scores and psychological wellbeing. Through continued empirical refinement, including longitudinal validation and intervention studies, the practical value of WILS as a preventive, organization-wide monitoring tool is expected to become further established.



6.8 Conclusions

This study expanded the understanding of the concept of loneliness by developing a scale tailored to measure workplace isolation and loneliness state, accounting for workplace-specific characteristics, and verifying its reliability and validity. The scale holds promise for assessing workplace loneliness in both research and practical contexts. Further studies should examine its practical applications and adaptability to diverse cultural contexts beyond the current study's scope, facilitating its widespread utilization and contributing to the field of workplace psychology. By enabling a better understanding and assessment of workplace isolation and loneliness, this scale is expected to contribute to enhancing employees' psychological wellbeing and mitigating workplace stress.
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Introduction: This study examined how time mental accounting relates to intertemporal decision-making among novice employees and whether this relationship operates through time management disposition (TMD) and future self-continuity (FSC), drawing on Conservation of Resources theory.
Methods: A nationwide sample of 597 early-career employees in China completed validated measures of time mental accounting (loss aversion, mental budgeting, and flexibility), TMD, and FSC, as well as eight binary intertemporal choice tasks contrasting smaller-sooner versus larger-later rewards. Correlations and structural equation modeling with bias-corrected bootstrapping were conducted, controlling for age, gender, and education.
Results: Loss aversion and mental budgeting were positively associated with TMD and FSC and negatively associated with smaller-sooner choices, whereas flexibility showed no significant associations. Mediation analyses indicated that the effects of time mental accounting facets on intertemporal choice were transmitted indirectly via TMD and FSC, with non-significant direct effects when mediators were included.
Discussion: The findings support a dual-path mechanism whereby structured time allocation and stronger future self-identity function as complementary resources that reduce short-term bias in novice employees’ intertemporal decisions.
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1 Introduction

Intertemporal choice—the decision between smaller-sooner rewards and larger-later rewards—constitutes a fundamental topic in behavioral economics and psychology (Frederick et al., 2002). Extensive evidence shows that people systematically discount the future, preferring immediate gratification even when delayed rewards yield greater utility (Peters and Büchel, 2011; Burghoorn et al., 2025). This present-biased tendency influences financial, health, and consumer decisions alike (Tuyizere et al., 2024). Within organizations, employees face comparable trade-offs—whether to pursue short-term performance goals or invest in long-term growth. Yet most research remains confined to laboratory or consumer contexts, overlooking how such temporal dilemmas unfold in workplaces where time is not merely chronological but socially and psychologically embedded. Consequently, little is known about how individuals allocate and value their limited temporal resources when balancing competing short- and long-term objectives.

This gap is particularly pronounced among novice employees—those entering the workforce for the first time—who often struggle to reconcile daily job demands with career development. Prior research indicates that younger or less experienced individuals exhibit weaker self-regulation and future orientation during major life transitions (De Ridder et al., 2012). Their limited experience, cognitive capacity, and social capital heighten vulnerability to present bias and reactive decision-making (De Vos et al., 2020). Although studies on time management and goal-setting have addressed behavioral regulation, they rarely intersect with intertemporal choice frameworks (Aeon and Aguinis, 2017; Claessens et al., 2007). Moreover, temporal preferences are often treated as stable traits, disregarding how cognition and context dynamically shape time-related decisions (Soman, 2001; Zauberman and Lynch, 2005). This theoretical fragmentation obscures how cognitive framing, behavioral regulation, and motivational identity jointly shape workplace decision-making—especially how individuals mentally categorize, value, and trade off their temporal resources.

Addressing this gap is both theoretically and practically essential. Early intertemporal decisions set cumulative trajectories influencing career sustainability and wellbeing. Inability to balance short- and long-term demands fosters short-termism that undermines personal and organizational development. The Conservation of Resources (COR) theory offers an integrative lens for these dynamics. COR posits that individuals seek to acquire, protect, and invest valued resources, with loss or depletion triggering stress and performance decline (Hobfoll, 1989). Within this framework, time represents a finite and nonrenewable resource, while self-regulatory capacity functions as a psychological asset that can be strengthened through deliberate management (Halbesleben et al., 2014). Conceptualizing time as a cognitive resource clarifies why early-career employees—whose reserves are limited—must strategically invest temporal and psychological assets to prevent “loss spirals” and sustain adaptive functioning.

Drawing on COR theory, this study introduces Time Mental Accounting (TMA) as a cognitive mechanism by which individuals allocate, budget, and safeguard temporal resources. Originally proposed to explain how people mentally organize financial outcomes (Thaler, 1980, 1999), mental accounting theory has since been extended to time. TMA refers to the cognitive process of structuring, valuing, and evaluating trade-offs among temporal segments (Soman, 2001; Jachimowicz et al., 2018). We further propose a dual-path model in which TMA influences intertemporal choice indirectly through Time Management Disposition (TMD)—the behavioral enactment of structured time use—and Future Self-Continuity (FSC)—the motivational linkage between present and future selves. Integrating these constructs connects cognitive framing, behavioral regulation, and motivational identity into a unified framework of intertemporal decision-making in early-career contexts.

To ground this framework, we integrate insights from behavioral economics, temporal psychology, and self-regulation theory. Behavioral economics conceptualizes intertemporal choice as a trade-off between immediate and delayed rewards; temporal psychology explains how people mentally represent and allocate time; and self-regulation theory highlights the alignment of cognitive control and sustained motivation in goal pursuit (Aeon and Aguinis, 2017). Together, these perspectives yield a comprehensive account of how individuals allocate, conserve, and invest temporal resources under competing demands. Within this integrative model, TMA, TMD, and FSC jointly explain sustainable career development and employability (De Vos et al., 2020; Van der Heijden et al., 2020). Through TMA, employees cognitively structure and prioritize time, investing in learning, networking, and skill development to enhance human and social capital (Fugate et al., 2004). TMD translates these cognitive structures into disciplined behavior, maintaining resilience through self-regulatory persistence and recovery after setbacks (Halbesleben et al., 2014). FSC serves as the motivational bridge sustaining future orientation and mitigating impulsivity (Hershfield, 2011; Bartels and Urminsky, 2011). Empirical studies likewise show that future-oriented planning—akin to TMA—predicts adaptability and proactive career behavior under uncertainty (Strauss et al., 2012). Consistent with COR theory, these mechanisms operate synergistically: cognitive structuring (TMA) prevents premature resource loss, behavioral regulation (TMD) ensures efficient time use, and motivational continuity (FSC) promotes reinvestment of psychological and temporal resources. Collectively, they form a cognitive–behavioral–motivational pathway sustaining employability, resilience, and adaptability, extending TMA from financial to organizational domains and illuminating how integrated resource systems support future-oriented functioning in early careers.



2 Theoretical background and hypotheses


2.1 Time mental accounting and intertemporal choice

In this study, intertemporal choice—the dependent variable—is conceptualized as the relative preference between smaller-sooner and larger-later rewards, and is operationalized through hypothetical monetary trade-offs that capture employees’ temporal decision tendencies. Consistent with established paradigms, this outcome is measured as the frequency of smaller-sooner (SS) reward selections, where higher SS scores indicate stronger present bias and short-term orientation, and lower SS scores reflect greater patience and preference for larger-later rewards. Time Mental Accounting (TMA) stems from Thaler’s theory of mental accounting, which posits that individuals cognitively segregate resources into discrete “accounts” to guide their decisions (Thaler, 1980, 1999). While initially developed in the financial domain, this concept has been extended to time—a finite and non-renewable resource that individuals also allocate across different life domains (Soman, 2001; Zauberman and Lynch, 2005). TMA refers to the psychological process of assigning subjective value and usage rules to time segments categorized into work, leisure, and self-development. These mental accounts shape how individuals perceive opportunity costs and manage trade-offs between short-term rewards and long-term goals (Glimcher et al., 2007). In early-career contexts, TMA may significantly influence novice employees’ decision-making. Individuals entering the workforce must often balance immediate task demands with investments in long-term career development (Stamatogiannakis et al., 2018). Career studies further underscore that early-career workers frequently experience a resource strain between performance pressure and career sustainability, highlighting the need to examine time allocation explicitly through the lens of career development (De Vos et al., 2020). Those who cognitively allocate time to future-oriented accounts—such as career planning or skill development—tend to demonstrate greater deliberation and self-control in their time-related choices (Jachimowicz et al., 2018). Behavioral studies support this perspective, indicating that individuals who strategically structure their time exhibit enhanced self-regulation and are more capable of delaying gratification (Boureau et al., 2015; Ersner-Hershfield et al., 2009). This perspective resonates with the Conservation of Resources (COR) theory, which views time and self-regulatory capacity as valuable resources that individuals strive to protect and invest to achieve future goals (Giurge et al., 2020).

Contemporary research conceptualizes Time Mental Accounting (TMA) as a multidimensional construct encompassing three interrelated facets: loss aversion, mental budgeting, and flexibility (Aimei et al., 2014; Zhang and Huang, 2017). These dimensions parallel financial and mental accounting components and reflect distinct mechanisms of temporal control and prioritization. These facets can be mapped onto different functions within a time-allocation episode rather than being assumed to belong to a single “stage.” Mental budgeting and flexibility mainly describe rule-based account formation and management (budget-setting and cross-account adjustment), whereas loss aversion captures a reference-dependent evaluative function that becomes salient once implicit budgets establish reference points. Accordingly, we discuss them as interlocking components of a broader TMA orientation at the individual-differences level, which also provides the conceptual basis for our SEM operationalization of TMA. Loss aversion reflects individuals’ reference-dependent motivation to avoid wasting time; once implicit time budgets establish a reference point, perceived time waste is experienced as psychologically aversive and irreversible—similar to financial losses (Tversky and Kahneman, 1991). This orientation may promote prudent decision-making by increasing sensitivity to inefficiency and impulsive time use. Mental budgeting refers to the proactive allocation of time toward specific goals, akin to financial budgeting. Individuals with strong mental budgeting tendencies often create psychological “firewalls” to protect long-term objectives from short-term distractions, thus enhancing time structuring and self-control (Bond and Feather, 1988; Jachimowicz et al., 2018). They allocate time segments to work, leisure, or self-development with clear boundaries and foresight. However, classic work on mental budgeting suggests that because budgets cannot perfectly anticipate changing opportunities, budgeting may sometimes constrain reallocation and lead to under-consumption in some categories (e.g., leisure), highlighting a potential tension between budgeting and flexibility (Heath and Soll, 1996).

Flexibility, in contrast, denotes the willingness to reallocate time adaptively in response to changing circumstances. Rather than directly influencing how individuals evaluate near versus distant rewards, flexibility primarily determines how they adjust their schedules and priorities once decisions are made. In contemporary work settings that demand project-based collaboration or rapid adaptation, a certain level of flexibility is practically beneficial, helping employees cope with unexpected demands and shifting deadlines (Archer et al., 2024). However, excessive or unstructured flexibility may weaken adherence to self-imposed budgets, reduce goal persistence and increase susceptibility to task switching or short-term distractions (Leclerc et al., 1995; DeVoe and Pfeffer, 2011). Empirical evidence suggests that flexibility functions more as a situational adaptation mechanism than a stable predictor of intertemporal valuation (Steinmetz et al., 2016). Consequently, flexibility is not expected to exhibit a consistent association with the preference for smaller-sooner rewards in the absence of contextual moderators. Although the multidimensionality of TMA is well established, theoretical and empirical research indicates that these dimensions differ in their influence on intertemporal decision-making (Skwara, 2023). Specifically, loss aversion and mental budgeting have been more consistently linked to enhanced self-regulation and long-term goal pursuit (Bai, 2023; Tversky and Kahneman, 1992). By fostering a heightened awareness of time value and strategic temporal allocation, these facets help individuals resist present bias and prioritize delayed rewards. In contrast, flexibility represents a qualitatively different mechanism. Its effects are highly context-dependent rather than uniformly directional: in stable environments, excessive flexibility may weaken temporal discipline and blur goal boundaries, whereas under high uncertainty, it may facilitate rapid adjustment without necessarily changing intertemporal valuation (Karlsson et al., 1997; Steinmetz et al., 2016). Hence, flexibility is better viewed as a contextual moderator of how individuals apply temporal strategies, not as a direct determinant of present bias or delayed-reward preference. To address these differences, the present study conceptualizes TMA not as a fixed personality trait but as a domain-specific cognitive structuring orientation—an individual’s habitual way of framing and organizing time-related decisions. This conceptualization enables an empirically tractable approach to measuring generalized temporal tendencies without conflating them with immutable personality constructs.

Based on this conceptual differentiation, the present study examines the distinct predictive roles of each TMA subdimension in shaping novice employees’ intertemporal choices. Specifically, we expect loss aversion and mental budgeting to promote future-oriented choices through enhanced temporal discipline and self-control, whereas flexibility—though valuable for situational adaptation—is not expected to exert a consistent effect on intertemporal preference. Clarifying these distinct pathways may contribute to more targeted early-career interventions and refine the theoretical utility of TMA in time-related decision research. Accordingly, we propose the following hypothesis: H1a: Higher loss aversion in TMA is associated with a lower preference for SS rewards. H1b: Higher mental budgeting in TMA is associated with a lower preference for SS rewards. H1c: Flexibility is not significantly associated with intertemporal choice.



2.2 The mediating role of future self-continuity

Nevertheless, while TMA provides a valuable cognitive framework for understanding temporal decision tendencies, cognition alone may not fully explain why some employees persist in long-term planning whereas others falter. This limitation underscores the need to examine additional motivational mechanisms that link present actions with future identity, thereby paving the way for introducing Future Self-Continuity (FSC) as a key mediator. Future Self-Continuity (FSC) refers to the perceived psychological connectedness between an individual’s present and future selves (Hershfield, 2011). It captures how individuals perceive their future self as a continuation of the current self rather than a disconnected or unfamiliar identity. Those with high FSC tend to vividly imagine and empathize with their future self, enhancing motivation to consider long-term consequences in daily decision-making. In contrast, individuals with low FSC regard their future self as a psychologically distinct “other,” leading them to discount future outcomes and prioritize immediate gratification (Bartels and Rips, 2010; Bartels and Urminsky, 2011).

A growing body of empirical research highlights the pivotal role of FSC in promoting future-oriented behavior. Individuals with higher FSC are more likely to delay gratification, save for retirement, adopt healthier lifestyles, and resist impulsive temptations (Hershfield et al., 2011; Rutchick et al., 2018). Importantly, FSC is malleable and can be enhanced through targeted interventions—such as visualizing one’s future self or writing letters—which strengthen empathy and identification with future goals (Hershfield et al., 2012; Urminsky, 2017). Within early-career contexts, FSC plays a particularly salient role. Novice employees frequently encounter trade-offs between short-term comforts (e.g., social ease and reduced workload) and long-term investments (e.g., skill development and strategic networking). Those with high FSC are more likely to interpret present efforts as directly contributing to their future professional identity, thereby fostering persistence and goal alignment in the face of delayed rewards (Abrahams et al., 2023).

Theoretically, FSC may be a key psychological mechanism linking Time Mental Accounting (TMA) to intertemporal decision-making. When individuals habitually segment time into future-oriented accounts, they engage in anticipatory thinking that strengthens the continuity between their present and future selves (Yang et al., 2024). For instance, an employee allocating time for additional training reinforces the psychological relevance of future goals, thereby enhancing FSC. Supporting this notion, recent findings suggest that greater temporal awareness is associated with stronger future self-identification and lower temporal discounting (Shen et al., 2023). Drawing on this integrative perspective, we propose that TMA positively predicts FSC, facilitating more prudent intertemporal choices. Novice employees who feel a strong sense of continuity with their future selves are more inclined to prioritize long-term rewards, tolerate short-term discomfort, and make decisions that support sustained career development trajectories. Accordingly, we propose the following hypothesis: H2: FSC mediates the relationship between TMA and intertemporal choice.



2.3 The mediating role of time management disposition

Time Management Disposition (TMD) refers to an individual’s enduring tendency to perceive time as a valuable resource, monitor its use, and allocate it efficiently toward meaningful goals (Claessens et al., 2007; Fu et al., 2025). It reflects a trait-like inclination encompassing time awareness, planning, prioritization, and resistance to procrastination or distraction. Individuals with high TMD typically establish clear goals, structure daily routines, and maintain adherence to timelines, while those with low TMD often struggle with time wastage, disorganization, and impulsive task switching (Britton and Tesser, 1991; Macan, 1994).

Conceptually and empirically, TMD is closely linked to self-regulation and executive functioning, as effective time management requires impulse control, resistance to procrastination, and the consistent implementation of planned activities over time (Aeon and Aguinis, 2017; Duckworth et al., 2014). Although conceptually related to the mental budgeting facet of Time Mental Accounting, TMD emphasizes behavioral enactment—how individuals translate cognitive evaluations of time into sustained patterns of goal-directed action, encompassing both the completion of immediate tasks and the pursuit of broader objectives. In organizational settings, individuals with strong TMD are more likely to meet deadlines, balance work and life demands, and dedicate time to strategically important yet non-urgent tasks such as skill development or mentorship (Chiaburu and Marinova, 2005; König and Kleinmann, 2007). Moreover, TMD has been positively associated with a range of performance outcomes in both academic and occupational domains, including higher productivity, improved stress management, and enhanced subjective wellbeing (Aeon et al., 2021; Saloviita, 2013). Beyond its trait-like description, TMD has been conceptualized in prior research as a process-oriented self-regulatory mechanism that translates cognitive evaluations of time into concrete behavioral strategies (Aeon and Aguinis, 2017; Claessens et al., 2007) This perspective highlights TMD not merely as a background condition, but as an active pathway through which individuals convert abstract time perceptions into consistent patterns of goal-directed action. In this sense, TMD serves as a mediator by explaining how cognitive structuring of time (TMA) is enacted in daily behavior, ultimately shaping intertemporal decision outcomes.

For the present study, TMD is a behavioral mechanism that supports intertemporal decision-making. It enables individuals to resist the appeal of immediate, smaller rewards by focusing on long-term objectives and allocating time strategically toward delayed outcomes (Aeon and Aguinis, 2017; Zimbardo and Boyd, 2014). For example, a high-TMD novice employee may invest additional time in professional training or skill-building activities despite short-term inconvenience, having internalized the value of long-term growth. Furthermore, TMD facilitates what has been termed “temporal self-alignment”—the alignment of present actions with anticipated future benefits—a core aspect of prudent intertemporal decision-making (Sirois, 2014). Those with strong TMD are also more adept at converting intentions into consistent action over time, bridging the well-documented intention—behavior gap in goal pursuit (Steel and König, 2006). Taken together, TMD is not merely a personality trait but a dynamic self-regulatory capacity that enhances temporal discipline and goal consistency. This study proposes that TMD mediates the relationship between time-mental accounting and intertemporal choice by enabling individuals to translate long-term intentions into structured, time-conscious behavior. Accordingly, we propose the following hypothesis: H3: TMD mediates the relationship between TMA and intertemporal choice.



2.4 Integrative framework and hypotheses

Building on the preceding theoretical foundation, this study advances an integrative framework grounded in Conservation of Resources (COR) theory (Hobfoll, 1989; Halbesleben et al., 2014) to explain how novice employees make intertemporal choices through the coordinated use of cognitive, behavioral, and motivational resources. COR theory posits that individuals strive to acquire, protect, and invest valuable resources to prevent loss and promote growth. Within this framework, time is conceptualized not merely as a chronological unit but as a finite psychological resource whose allocation reflects one’s capacity to organize, regulate, and sustain goal-directed effort under competing short- and long-term demands. Accordingly, we propose that intertemporal decision-making reflects a process of resource orchestration involving three interrelated mechanisms: Time Mental Accounting (TMA) as a cognitive resource, Time Management Disposition (TMD) as a behavioral resource, and Future Self-Continuity (FSC) as a motivational resource. Prior research has typically examined these mechanisms in isolation—cognitive structuring of time (Wu and He, 2012), behavioral regulation of time use (Aeon and Aguinis, 2017), or motivational continuity with the future self (Hershfield, 2011; Yang et al., 2024)—thus overlooking how they interact to sustain adaptive self-regulation. Recent reviews have explicitly called for integrative models that combine cognitive, behavioral, and identity-based perspectives to capture the multidimensional nature of temporal decision-making (Duckworth et al., 2014; Aeon and Aguinis, 2017; see Figure 1).
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FIGURE 1
 The proposed parallel mediation model.


Within this framework, TMA provides the cognitive scaffolding through which individuals assign subjective value to time, evaluate opportunity costs, and mentally budget their temporal resources. It is operationalized as a multidimensional construct encompassing loss aversion, mental budgeting, and flexibility (Antonides and de Groot, 2022; Singh and Nandan, 2024). These dimensions mirror financial mental accounting mechanisms and display differential links to self-regulatory outcomes: loss aversion and mental budgeting are typically associated with stronger long-term orientation, whereas flexibility may promote adaptive adjustment under situational uncertainty. For theoretical clarity, TMA is conceptualized as a multidimensional construct comprising three facets—loss aversion, mental budgeting, and flexibility—but these dimensions are analyzed separately to capture their distinct predictive contributions to intertemporal choice. The influence of TMA on intertemporal choice operates indirectly through two complementary pathways. TMD represents behavioral self-regulation—the structured implementation of time use that converts cognitive plans into effective action—whereas FSC captures motivational self-integration, reflecting a sustained psychological connection to one’s future self that preserves goal alignment over time. Together, TMD and FSC serve as mediating mechanisms that transform cognitive framing into behavioral and motivational outcomes, consistent with process models of self-control (Thaler and Shefrin, 1981; Duckworth et al., 2014) and COR theory’s principle that multiple resources must operate in synergy to prevent depletion and foster resilience.

By situating intertemporal choice research at the intersection of behavioral economics, temporal psychology, and self-regulation theory, this integrative framework provides a cross-disciplinary and theoretically unified model. It emphasizes that intertemporal choice is not simply an economic trade-off but a resource-based decision system in which cognitive structuring (TMA) enables efficient behavioral execution (TMD) and sustained motivational investment (FSC). The model is particularly relevant for early-career employees, whose limited experience and resource reserves heighten vulnerability to short-term bias. Under the COR perspective, cultivating cognitive, behavioral, and motivational resources in coordination becomes essential for maintaining adaptive functioning and career sustainability (Bizhong and Xiaojun, 2022).

In summary, this framework positions TMA as the cognitive foundation of temporal decision-making, whose influence unfolds through the behavioral pathway of TMD and the motivational pathway of FSC. Given the cross-sectional design, the mediation relationships tested in this study should be interpreted as associations rather than definitive causal pathways. To enhance robustness, we tested an alternative reverse model (TMD/FSC → TMA → intertemporal choice), and the results showed inferior model fit compared to the hypothesized model, supporting the theoretical directionality proposed. By embedding these mechanisms within the Conservation of Resources (COR) theory, the model provides an integrated explanation of how novice employees allocate and reinvest their temporal and psychological resources to balance short- and long-term demands. This theoretical structure directly underpins the three hypotheses (H1–H3) introduced earlier, each corresponding to one pathway within the dual-mediation model. H1a–H1c specify how the three facets of Time Mental Accounting (loss aversion, mental budgeting, and flexibility) are expected to be associated with preferences for smaller-sooner versus larger-later rewards; H2 states that Future Self-Continuity mediates the association between TMA and intertemporal choice; and H3 states that Time Management Disposition mediates the association between TMA and intertemporal choice.




3 Materials and methods


3.1 Participants and procedure

The study targeted novice employees, defined as individuals with no more than 3 years of full-time work experience. Participants were recruited via Credamo, a professional online survey platform, and a total of 700 respondents from all 32 provincial-level regions of China completed the questionnaire using mobile phones, computers, or other digital devices. To ensure data quality, stringent exclusion criteria were applied: respondents were excluded if they (a) exceeded the work experience threshold (i.e., were unemployed or had more than 3 years of full-time employment), (b) failed an attention-check item (“I feel time passes too slowly”—correct answer: “completely disagree”), (c) completed any major scale in less than 1 s per item (indicating inattentive responding), or (d) exhibited straight-lining response patterns (e.g., selecting the same option across consecutive items). After excluding 103 invalid responses, the final analytic sample comprised 597 valid cases, yielding an effective response rate of 85.16%. The average age of the participants was 25.3 years (SD = 2.8), with a gender distribution of 60.14% male (N = 359) and 39.86% female (N = 238). Regarding marital status, 41.71% were single, 28.64% in a relationship, and 29.65% married. Regarding educational attainment, 77.89% held a bachelor’s degree, 8.54% had a master’s or doctoral degree, 9.72% had an associate degree, and 3.85% had completed high school or below. Monthly income ranged from below 2,000 RMB to above 10,000 RMB, with the largest segment earning 4,000–6,000 RMB (43.71%), followed by 6,000–10,000 RMB (29.64%) and 2,000–4,000 RMB (17.09%). Participants were employed across a range of sectors, including the private sector (41.20%), public service or civil institutions (24.96%), state-owned enterprises (20.94%), foreign-owned firms (6.37%), and self-employment (6.53%). Most respondents had 1–2 years of work experience (39.36%), followed by 0–1 year (21.60%) and 2–3 years (39.04%). This distribution reflects the early stages of career development and aligns with the study’s target population. The sample’s wide variation in region, industry, income level, and educational background enhances the external validity and generalizability of the findings to the broader population of young professionals in China. Participant demographic characteristics are presented in Table 1.


TABLE 1 Socio-demographic information of participants (n = 597).


	Characteristic
	N
	%

 

 	Gender


 	Male 	359 	60.14


 	Female 	238 	39.86


 	Age 	M = 26.34 	SD = 2.89


 	Marital status


 	Single 	249 	41.71


 	In a relationship 	171 	28.64


 	Married 	177 	29.65


 	Educational attainment


 	High school/Vocational school or below 	23 	3.85


 	Associate degree 	58 	9.72


 	Bachelor’s degree 	465 	77.89


 	Master’s or doctoral degree 	51 	8.54


 	Monthly income


 	Below 2,000 RMB 	19 	3.19


 	2000–4,000 RMB 	102 	17.09


 	4,000–6,000 RMB 	261 	43.71


 	6,000–10,000 RMB 	177 	29.64


 	Above 10,000 RMB 	38 	6.37


 	Occupation type


 	State-owned enterprise 	125 	20.94


 	Public sector/Civil service 	149 	24.96


 	Private sector 	246 	41.20


 	Foreign-owned enterprise 	38 	6.37


 	Self-employed 	39 	6.53


 	Years of employment


 	0–1 year 	129 	21.60


 	1–2 years 	235 	39.36


 	2–3 years 	233 	39.04




 

All procedures were approved by the Ethics Committee of Southwest University (Approval No. H24117), and informed consent was obtained from all participants prior to survey administration. The study was conducted by the ethical principles of the Declaration of Helsinki, and all data were collected anonymously in compliance with institutional data protection standards.



3.2 Measures


3.2.1 Demographic information

Demographic information was collected using several asking participants about their gender, marital status, educational attainment, average monthly income, occupation type and Years of Employment.



3.2.2 Time Mental Accounting Scale

The Time Mental Accounting Scale was used to measure perceived time mental accounting (Yang, 2009). It is a 9-item scale with three dimensions: loss aversion (3 items, e.g., “If I waste time on an activity, I will endeavor to save time on other activities”), mental budgeting (3 items, e.g., “I generally ensure a proper balance between work time and leisure time”), and flexibility (3 items, e.g., “The time I allocate to different activities is flexibly adjusted based on the needs”). Here, mental budgeting reflects setting and maintaining planned time budgets across major domains (e.g., a work–leisure budget), whereas flexibility reflects reallocating time across activities when situational demands change. Responses were recorded using a six-point Likert scale, ranging from 1 (“strongly disagree”’) to 6 (“strongly agree”). The reliability of the scale was confirmed with a Cronbach’s alpha of 0.7624 in this study.



3.2.3 Future Self-Continuity Scale

The Future Self-Continuity Scale was used to assess the similarity between current and future selves (Ersner-Hershfield et al., 2009). As such, the index of future self-continuity is measured by 2 questions on a 7-point scale marked at each point by two circles that ranged from depicting no overlap to depicting almost complete overlap. The first question asks participants to select the circle pair that best described how similar they felt to a future self 10 years from now on a scale ranging from 1 (“not similar at all”) to 7 (“completely similar”). The higher scores reflected the more continuity with one’s future self. The test–retest reliability over a two-week interval was found to be high (Hershfield et al., 2012), with coefficients of 0.79 for similarity and 0.80 for connectedness. It has been indicated that the scale possesses distinct discriminant validity from measures of related constructs, such as uncertainty about the future, future preferences, and perceived general life changes (Bartels and Urminsky, 2011). Although the measure comprises only two visual items, its psychometric robustness and predictive validity have been reliably and repeatedly demonstrated across behavioral and decision-making studies, establishing it as a widely recognized operationalization of future self-continuity (Rutchick et al., 2018).



3.2.4 Time Management Disposition Scale

The Time Management Disposition Scale was used to measure perceived time management disposition (Yong-Hong and Xi-Ting, 2011). It is a 45-item scale with three dimensions: time value (29 items, e.g., “Time is the most precious resource”), time monitoring concept (8 items, e.g., “I typically set long-term goals”), and time efficacy (8 items, e.g., “I am confident in my ability to use time well”). Items are rated on a 6-point scale from “strongly disagree” to “strongly agree,” with higher scores indicating higher levels of time management disposition. In the current study, confirmatory factor analysis (CFA) substantiated the construct validity of the scale, yielding favorable metrics: χ2/df = 2.35, CFI = 0.92, SRMR = 0.037, RMSEA = 0.046. These values affirm the structural integrity and suitability of the scale for this research.



3.2.5 Intertemporal choice preference

The dependent variable, intertemporal choice preference, was operationalized using a set of binary choice tasks that contrasted smaller-sooner (SS) rewards with larger-later (LL) rewards—a widely validated paradigm in intertemporal decision-making research (Zhou et al., 2024). Although the present task involved monetary trade-offs, this paradigm has been widely validated as a proxy for temporal decision-making because both time and money rely on similar discounting processes and cognitive mechanisms (Peters and Büchel, 2011; Zauberman and Lynch, 2005). To ensure sensitivity across participants and avoid floor or ceiling effects, a pilot study involving 332 novice employees was conducted to identify approximate indifference points—reward combinations where participants were roughly equally likely to choose between SS and LL options. Based on the pilot results, eight decision scenarios were selected for the primary survey. Each scenario presented an immediate monetary reward (ranging from ¥50 to ¥7,000) versus a larger delayed reward available after a delay ranging from 1 month to 4 years. For example, one scenario asked participants to choose between “Receive ¥67 now or ¥100 in 30 days,” and another presented the choice “Receive ¥7,173 in 2 years or ¥10,000 in 4 years.” Participants were required to make a selection in each of the eight scenarios. For each participant, an SS score was calculated by counting the number of instances in which the smaller-sooner reward was chosen over the larger-later one. This score ranged from 0 (indicating a consistent preference for delayed rewards and thus greater patience) to 8 (indicating a consistent preference for immediate rewards and thus stronger present bias). A higher SS score reflects a stronger short-term preference, whereas lower scores indicate a greater willingness to delay gratification. This continuous SS score was the primary outcome variable, capturing individual differences in intertemporal decision-making tendencies.




3.3 Data analysis

All statistical analyses were conducted using IBM SPSS Statistics 26.0 and AMOS 24.0. Descriptive statistics and Pearson correlation coefficients were computed to examine associations among the key variables: Time Mental Accounting (TMA), Time Management Disposition (TMD), Future Self-Continuity (FSC), and short-term preference (SS score). Given the multidimensional nature of TMA, its three subdimensions—loss aversion, mental budgeting, and time flexibility—were also examined separately to preliminarily explore their differential associations with the mediators and the outcome variable. To test the hypothesized mediation effects (H2 and H3), structural equation modeling (SEM) was conducted in AMOS, with TMA specified as a latent construct indicated by its three subdimensions. The model included two parallel mediators (TMD and FSC), which were allowed to covary, and one outcome variable (SS score). Age, gender, and education level were included as control variables. Model fit was evaluated using conventional indices: the chi-square to degrees of freedom ratio (χ2/df), Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR). Indirect effects were tested using bias-corrected bootstrapping (5,000 resamples), with statistical significance determined by 95% confidence intervals that excluded zero. All tests were two-tailed with an alpha level of 0.05.




4 Results


4.1 Analysis of common methodological bias

To examine potential common method bias (CMB), both exploratory and confirmatory statistical procedures were conducted following established recommendations (Podsakoff et al., 2003; Fuller et al., 2016). First, Harman’s single-factor test was performed using unrotated exploratory factor analysis. The results showed that the first unrotated factor accounted for 21.82% of the total variance, which is well below the conservative threshold of 40%, indicating that no single factor dominated the variance. Moreover, 14 factors had eigenvalues greater than one, suggesting that the data structure was not excessively influenced by a single common source.

To further assess CMB beyond Harman’s test, we conducted a conceptual check using theoretically unrelated demographic variables. Specifically, correlations between education level, occupation type, and the focal constructs were examined. All correlations were weak and nonsignificant (|r| < 0.10), supporting the conclusion that common method variance was unlikely to substantially bias the observed relationships. Taken together, these findings suggest that common method bias was not a serious concern in this study.



4.2 Descriptive statistics and correlations

A correlation analysis was conducted to examine the relationships among the primary variables of interest: time mental accounting (TMA), time management disposition (TMD), future self-continuity (FSC), and short-term preference (SS). TMA was conceptualized as comprising three subdimensions—loss aversion, flexibility, and mental budgeting—while TMD included time value, time monitoring, and time efficacy. Results showed that both loss aversion and mental budgeting were significantly positively correlated with TMD (r = 0.51 and r = 0.65, respectively, p < 0.001) and with FSC (r = 0.15 and r = 0.14, respectively, p < 0.001), suggesting that valuing time and planning time are associated with better time management and a stronger connection to one’s future self. In contrast, time flexibility showed no significant associations with TMD or FSC. Regarding the outcome variable, short-term preference was negatively correlated with loss aversion (r = −0.20, p < 0.001), mental budgeting (r = −0.17, p < 0.001), TMD (r = −0.22, p < 0.001), and FSC (r = −0.19, p < 0.001), indicating that individuals who are more strategic in how they value and allocate their time are less likely to make impulsive decisions. No significant correlation was found between flexibility and short-term preference. Given these null associations, time flexibility was not included in the subsequent mediation analyses. These findings provide preliminary support for the hypothesized relationships and highlight the differential roles of TMA subdimensions in intertemporal choice (see Table 2). Prior to conducting the mediation analyses, diagnostic tests were performed to examine potential multicollinearity and conceptual overlap between the two mediators—Time Management Disposition (TMD) and Future Self-Continuity (FSC). The correlation was modest (r = 0.22, r2 = 0.048), indicating limited shared variance. Variance inflation factor (VIF = 1.013) and tolerance values (0.987) further confirmed the absence of multicollinearity (VIF < 5, tolerance > 0.10). These results suggest that TMD and FSC are statistically distinct constructs, thereby supporting discriminant validity between the two mediators.


TABLE 2 Correlations, means, and standard deviations of the study variables.


	Variable
	M±
	SD
	1
	2
	3
	4
	5
	6
	7
	8

 

 	Loss aversion 	14.42 	2.14 	– 	 	 	 	 	 	 	


 	Flexibility 	13.10 	2.12 	0.177 	– 	 	 	 	 	 	


 	Mental budgeting 	14.41 	2.24 	0.452** 	0.113** 	– 	 	 	 	 	


 	Time management disposition 	175.63 	16.84 	0.512** 	0.024 	0.648** 	– 	 	 	 	


 	Time value 	34.35 	3.36 	0.487** 	0.190** 	0.444** 	0.689** 	– 	 	 	


 	Time monitoring concept 	107.86 	11.56 	0.438** 	−0.031 	0.620** 	0.968** 	0.526** 	– 	 	


 	Time efficacy 	33.42 	3.78 	0.508** 	0.031 	0.596** 	0.880** 	0.574** 	0.788** 	– 	


 	Future self-continuity 	4.72 	1.35 	0.154** 	−0.054 	0.144** 	0.219** 	0.138** 	0.210** 	0.209** 	–


 	Smaller-sooner choices 	4.21 	2.17 	−0.200** 	−0.007 	−0.166** 	−0.217** 	−0.194** 	−0.188** 	−0.220** 	−0.187**





*p < 0.05, **p < 0.01, ***p < 0.001, M, mean, SD, standard deviation.
 



4.3 The mediating effects of TMD and FSC on the relationship between time mental accounting and intertemporal choices

To elucidate the psychological mechanisms linking Time Mental Accounting (TMA) to intertemporal decision-making, we tested two parallel mediation models focusing on key TMA subdimensions: loss aversion and mental budgeting. Time Management Disposition (TMD) and Future Self-Continuity (FSC) were specified as parallel mediators in both models. Structural equation modeling (SEM) was employed for path analysis, and model fit indices indicated good fit in both cases (e.g., CFI > 0.97, RMSEA < 0.08; see Figures 2, 3), supporting the adequacy of the proposed structures.
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FIGURE 2
 Mediation model: The roles of time management disposition and future self-continuity in the relationship between loss aversion and intertemporal choice. FSC, future self-continuity; TMD, time management disposition; SS, smaller-sooner choices. χ2 = 34.055, df = 6, χ2/df = 5.68, CFI = 0.975, TLI = 0.954, SRMR = 0.029, RMSEA = 0.078. The model explained 41% of the variance in TMD (R2 = 0.41), 29% in FSC (R2 = 0.29), and 37% in SS (R2 = 0.37), indicating satisfactory explanatory power.


[image: Path diagram illustrating relationships between Mental budgeting, FSC, SS, and TMD, with arrows representing direct and indirect effects, standardized coefficients, and statistical significance, connecting to Time value, Time monitoring concept, and Time efficacy.]

FIGURE 3
 Mediation model: The roles of time management disposition and future self-continuity in the relationship between mental budgeting and intertemporal choice. χ2 = 11.045, df = 6, χ2/df = 1.84, CFI = 0.996, TLI = 0.987, SRMR = 0.013, RMSEA = 0.038. The model explained 43% of the variance in TMD (R2 = 0.43), 33% in FSC (R2 = 0.33), and 39% in SS (R2 = 0.39), indicating excellent explanatory power and model fit.


In the loss aversion model, the direct effect of loss aversion on short-term preference was non-significant (β = −0.093, 95% CI [−0.179, 0.007]), while both indirect effects were significant. Specifically, the mediation path via TMD yielded β = −0.021 (95% CI [−0.042, −0.007], p < 0.05), and via FSC β = −0.086 (95% CI [−0.146, −0.034], p < 0.01), indicating complete mediation through both behavioral regulation and psychological continuity mechanisms (see Table 3). In the mental budgeting model, the direct effect of mental budgeting on short-term preference was also non-significant (β = −0.010, 95% CI [−0.109, 0.086], p = 0.845), whereas indirect effects via TMD (β = −0.020, 95% CI [−0.039, −0.007], p < 0.05) and FSC (β = −0.136, 95% CI [−0.222, −0.063], p < 0.001) were significant, again indicating complete mediation (see Table 4).


TABLE 3 Direct and indirect effects in the mediation model with loss aversion as predictor.


	Variable pathway
	β
	Bootstrap SE
	p
	95% CI lower
	95% CI upper

 

 	Indirect effects


 	Loss aversion→SS 	−0.093 	0.047 	0.049 	−0.179 	0.007


 	Indirect effects 	 	 	 	 	


 	Loss aversion→TMD → SS 	−0.021 	0.009 	0.013 	−0.042 	−0.007


 	Loss Aversion→FSC → SS 	−0.086 	0.029 	0.003 	−0.146 	−0.034




 


TABLE 4 Direct and indirect effects in the mediation model with loss aversion as predictor.


	Variable pathway
	β
	Bootstrap SE
	p
	95% CI lower
	95% CI upper

 

 	Indirect effects


 	Mental budgeting→SS 	−0.010 	0.051 	0.845 	−0.109 	0.086


 	Indirect effects


 	Mental budgeting→TMD → SS 	−0.020 	0.008 	0.016 	−0.039 	−0.007


 	Mental budgeting→FSC → SS 	−0.136 	0.040 	0.001 	−0.222 	−0.063




 

Notably, the strength of the mediation paths varied by predictor: the FSC pathway was more pronounced in the loss aversion model, suggesting that perceiving time as non-recoverable enhances identification with the future self; in contrast, the TMD pathway was more salient in the mental budgeting model, underscoring the role of structured time allocation in facilitating behavioral self-regulation. These findings support Hypotheses 2 and 3 robustly, demonstrating that TMA fosters future-oriented decision-making among novice employees not through direct influence but by enhancing every day time management practices and strengthening future-oriented self-construal. These results suggest that interventions promoting time structuring and long-term self-awareness may help mitigate impulsive choices during early career development.




5 Discussion


5.1 Theoretical and practical implications

This study investigated how Time Mental Accounting (TMA) relates to intertemporal decision-making among novice employees and examined the mediating roles of Time Management Disposition (TMD) and Future Self-Continuity (FSC). The findings provide strong empirical support for the proposed dual-mediation model, offering novel insights into how cognitive frameworks, behavioral competencies, and temporal identity jointly shape time-related decision preferences in early-career individuals. Consistent with theoretical perspectives on temporal cognition and self-regulation (Duckworth et al., 2018; Ersner-Hershfield et al., 2009; Hall and Fong, 2007), our results show that TMA—particularly the subdimensions of mental budgeting and loss aversion—is associated with intertemporal decision-making through two distinct psychological pathways: behavioral regulation (TMD) and future-oriented identity (FSC). Notably, neither subdimension significantly influenced preference for smaller-sooner (SS) rewards when mediators were included, indicating a complete mediation structure. Although the standardized indirect effects ranged from −0.02 to −0.13, such magnitudes are consistent with those typically observed in mediation models of self-regulation and identity processes (Duckworth et al., 2018; Rutchick et al., 2018). Given that intertemporal preferences are shaped by multiple contextual and dispositional factors, even small effects may accumulate through repeated daily choices, influencing long-term career outcomes (Aeon et al., 2021). These findings therefore highlight that modest gains in time management or future-self connectedness can produce meaningful improvements in self-regulatory alignment over time.

These findings align with dual-process models of self-control, such as the planner–doer framework (Thaler and Shefrin, 1981), which emphasizes the transformation of abstract planning into concrete self-regulatory action and motivational commitment to guide long-term choices. Further analysis revealed functional differentiation between the two mediation pathways: loss aversion was primarily transmitted through FSC, whereas TMD predominantly mediated the effect of mental budgeting. This pattern suggests that distinct temporal cognitions engage complementary self-regulatory systems. Within the COR framework, such differentiation may represent alternative pathways of resource investment: structured time budgeting functions as a behavioral strategy for conserving regulatory resources through planning and control (Hall and Fong, 2007), whereas stronger future self-continuity acts as a motivational investment that reinforces the perceived value of future outcomes and prevents premature depletion of psychological energy (Hershfield, 2011). Together, these mechanisms illustrate a dynamic resource process in which cognitive framing of time facilitates the conservation and reinvestment of self-regulatory and motivational resources—thereby sustaining adaptive functioning and long-term alignment. This differentiation also mirrors dual-process models of decision-making (Kahneman, 2011), where loss aversion reflects an intuitive, affect-driven orientation toward avoiding temporal losses (System 1), while mental budgeting embodies deliberative, rule-based planning processes characteristic of System 2 thinking. Together, these findings clarify how affective and analytic temporal mechanisms jointly guide intertemporal control. These interpretations echo prior findings that psychological connectedness to the future self-promotes delayed gratification (Rutchick et al., 2018) and complement time management research highlighting the role of planning and prioritization in effective self-regulation (Aeon et al., 2021; Claessens et al., 2007). Significantly, the results extend mental accounting theory by demonstrating that principles traditionally applied to financial decision-making—such as mental budgeting and loss aversion (Thaler, 1999)—are equally relevant in time.

By contrast, the third TMA dimension, time flexibility, showed no meaningful association with either mediators or outcomes. This null pattern is theoretically compatible with the budgeting–flexibility trade-off emphasized in the mental accounting literature: while stronger budgeting boundaries can protect planned allocations, they can also constrain reallocation across accounts (including leisure), yielding countervailing forces that may offset each other at the aggregate level (Heath and Soll, 1996; Steinmetz et al., 2016). Future work might examine whether moderate flexibility promotes adaptability without undermining goal pursuit or whether temporal rigidity is generally more conducive to effective long-term planning. The mediating role of TMD reinforces its status as a central self-regulatory resource. While previous studies have primarily associated TMD with productivity and wellbeing, our findings extend its relevance to strategic temporal decision-making. TMD functions not merely as a daily efficiency skill but as a behavioral mechanism through which individuals allocate and preserve regulatory resources for long-term goals. Likewise, FSC emerges as a dynamic and cultivable motivational resource that strengthens the continuity between present and future selves, mitigating impulsive tendencies and enhancing persistence (Bartels and Rips, 2010; Hershfield et al., 2011). These findings support an integrative framework that bridges behavioral economics, temporal psychology, and self-regulation theory. Integrating these findings within the Conservation of Resources (COR) framework offers a deeper theoretical interpretation. COR theory posits that individuals strive to acquire, protect, and invest valued resources to prevent depletion and foster adaptive functioning (Hobfoll, 1989). In this context, TMA, TMD, and FSC can be conceptualized as complementary components of a temporal resource system: cognitive mechanisms (TMA) provide the structure for resource allocation; behavioral strategies (TMD) regulate how resources are enacted and conserved; and motivational factors (FSC) ensure that future-oriented goals retain psychological value. Guided by this COR-based resource-system view, we treat the dual-mediation specification as conceptually central because it identifies the behavioral and motivational resource pathways (TMD and FSC) through which time mental accounting is associated with intertemporal choice, whereas moderation would primarily speak to boundary conditions. Together, these processes reflect a dynamic cycle of conservation and reinvestment, whereby individuals seek to minimize loss spirals and maintain long-term equilibrium in their cognitive and emotional energy. This resource-based interpretation not only grounds the dual mediation model within a broader theoretical ecology but also aligns intertemporal decision-making with the fundamental principles of resource preservation and adaptive resilience.

Whereas traditional models of intertemporal choice have emphasized discount functions or impulsivity parameters (Frederick et al., 2002; O’Donoghue and Rabin, 1999), our model shows that an interplay between time-based cognition, self-regulatory capacity, and future-oriented identity shapes long-term preferences. Notably, TMA alone was insufficient to reduce short-term bias unless accompanied by high levels of TMD and FSC. This supports contemporary motivational-control perspectives (Duckworth et al., 2018), which argue that multiple psychological systems must co-activate to produce behavioral change. Theoretically, this study underscores the need to move beyond simplistic patience–impulsivity dichotomies and toward more nuanced frameworks that integrate cognitive appraisal (TMA), regulatory functioning (TMD), and identity-based motivation (FSC). Such models offer promising directions for future research exploring how individuals form sustainable goal-pursuit strategies in complex environments. Potential extensions may examine moderators such as conscientiousness (Waldeyer et al., 2022), cultural values (Hofstede, 2001), or emotion regulation strategies that shape the TMA–TMD/FSC–decision pathway (Yoon and Jung, 2025). Conscientiousness may strengthen the translation of mental budgeting into effective time management, consistent with findings that highly conscientious individuals benefit more from time-management and effort regulation strategies (Waldeyer et al., 2022). Cultural values such as long-term orientation or collectivism are likely to reinforce future self-continuity, whereas short-term or individualistic orientations may weaken it (Hofstede, 2001). Moreover, emotion regulation strategies like cognitive reappraisal may help individuals resist immediate temptations and align behavior with future-oriented goals (Yoon and Jung, 2025). This study offers robust empirical evidence for a dual-mediation model in which TMA influences intertemporal preferences among novice employees via self-regulation and temporal identity mechanisms. These results highlight the need for interventions that enhance the cognitive structuring of time and cultivate future-oriented thinking to support long-term success in the workplace.



5.2 Limitations and future directions

Despite the valuable insights this study contributes, several limitations warrant consideration. First, the cross-sectional nature of the data constrains causal inference. Although the proposed mediation pathways—from Time Mental Accounting (TMA) through Time Management Disposition (TMD) and Future Self-Continuity (FSC) to intertemporal choice—are theoretically grounded, the possibility of reverse or reciprocal causality cannot be entirely excluded. Longitudinal studies or experimental interventions—such as time-management training or future visualization techniques—could offer stronger causal evidence and actionable implications (Cook and Campbell, 1979).

Second, the sample was restricted to novice white-collar employees in China, a context characterized by a culturally embedded long-term orientation (Zhang and He, 2024). This cultural predisposition may have amplified the salience of future-oriented constructs such as FSC, potentially inflating the strength of observed associations. Future research should examine the model across cultures and occupational strata to enhance external validity, including blue-collar employees, mid-career professionals, and individuals from societies with weaker future orientation or greater individualism.

Third, the operationalization of intertemporal choice relied on hypothetical monetary trade-offs, which may not fully capture real-world behaviors. Although such measures are standard in experimental paradigms, future studies should incorporate ecologically valid behavioral metrics (e.g., actual training investments, project commitment levels, or delay-of-reward behaviors) across diverse health, leisure, or career development domains. This would allow a more comprehensive assessment of intertemporal reasoning in everyday decision-making.

Fourth, several measurement considerations warrant mention. FSC was assessed using the two-item overlapping-circle task. Although this measure is concise, theoretically grounded, and effectively captures perceived self–future connectedness, its brevity may compromise statistical stability in mediation analyses. Future research should consider employing multi-item variants or extended versions to enhance psychometric robustness (Hershfield et al., 2011). TMD was measured with a 45-item instrument capturing the multidimensional structure of temporal self-regulation. While such comprehensiveness may marginally inflate path coefficients due to shared-method variance, it ensures theoretical coverage and construct integrity. Future studies could examine whether shorter validated scales yield comparable structural patterns with greater efficiency (Aeon and Aguinis, 2017). Intertemporal choice was operationalized through hypothetical monetary trade-offs—standard in behavioral economics yet limited in ecological validity—suggesting that future research should incorporate behavioral indicators such as actual time investments, task persistence, or delay-of-reward behaviors to better approximate real-world decision-making.

Finally, although TMD and FSC were modeled as parallel mediators, their potential interactive effects were not explored. It remains an open question whether strong future self-continuity can compensate for weak time-management habits or if their joint presence is necessary for promoting far-sighted choices. In addition, TMD and FSC may be shaped by influences beyond time mental accounting (e.g., training experiences and stable individual differences), and educational attainment may serve as a meaningful boundary condition; future research could model these factors directly and test moderated mediation to examine whether the relative strength of the TMD versus FSC pathways varies across education levels. Moreover, the contextual role of time flexibility warrants further attention. Given that flexibility was not significantly associated with intertemporal choice in the present model, future studies could examine whether moderate flexibility enhances adaptability without undermining long-term goal pursuit, or whether it interacts with TMD and FSC under specific work conditions such as high job autonomy or task uncertainty. Testing these interaction and contextual effects would provide a more nuanced understanding of how behavioral regulation, temporal identity, and situational adaptability jointly shape intertemporal decision-making.




6 Conclusion

This study employed a parallel mediation model to investigate how Time Mental Accounting (TMA) influences intertemporal decision-making among novice employees, with Time Management Disposition (TMD) and Future Self-Continuity (FSC) serving as independent mediators. The results demonstrate that individuals with higher levels of TMA tend to exhibit more effective time management and stronger psychological connectedness to their future selves, both independently associated with a greater preference for long-term over immediate rewards. These findings highlight the pivotal role of time-related cognitive frameworks in shaping early-career decision strategies. From a practical standpoint, employees may benefit from time-budgeting and future-self visualization exercises, managers could foster mentoring and goal reviews, and organizations may incorporate time-management training into onboarding programs. Together, such initiatives may enhance young employees’ capacity for strategic planning, delay of gratification, and sustained goal pursuit—key attributes for long-term professional development. While these initiatives align with the mechanisms identified in this study, their effectiveness should be interpreted cautiously given the cross-sectional design. Future experimental or longitudinal research is needed to establish causal links and evaluate how such interventions translate into sustainable career development.
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The sustainable development of organizations depends on how employees develop resilience in the face of unexpected crises and changes. Leadership has been proven to have an important impact on employee resilience. Therefore, the paper explores how authentic leadership supports employee resilience through the cognitive-affective perspective. In study 1, the authors conducted a scenario experiment and recruited 247 MBA students to participate. In study 2, the authors collected two-wave data from 424 employees and 85 leaders in China. Findings reveal that authentic leadership effectively enhances employee resilience by strengthening employee vigor and role breadth self-efficacy (RBSE). Besides, employee traditionality is found to negatively moderate the relationship between authentic leadership and employee vigor, whereas its moderating effect on the link between authentic leadership and RBSE is non-significant. This research enriches the literature on employee resilience and provides valuable insights for improving the effectiveness of organizational leadership.
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1 Introduction

In the current environment of instability and uncertainty, employee resilience is seen as a crucial force for organizations to survive and sustainable development (Lengnick-Hall and Beck, 2005; Näswall et al., 2019; Liu et al., 2024). Employee resilience is portrayed as an adaptive behavioral capacity of employees, with which, one can utilize resources and seek out opportunities to deal with stress and challenges in the workplace, and even achieve continuous improvement, especially in a crisis and uncertain context (Kuntz et al., 2016; Liu et al., 2024). Research has consistently demonstrated that employee resilience, as a critical competitive advantage for organizations, not only exerts positive effects on job satisfaction (Liu et al., 2024), job wellbeing (Iqbal and Piwowar-Sulej, 2022), and employee engagement (Cooke et al., 2019), but also contributes to enhance organizational commitment (Karatepe and Karadas, 2014), improve organizational performance (Li and Zhang, 2022), reduce turnover intention (Mao et al., 2022), and even ensure organizational sustainability (Carnevale and Hatak, 2020). Given this recognized importance, exploring strategies to support employee resilience has emerged as a key focus for both scholars and practitioners.

Researchers have extensively explored the antecedents of employee resilience, such as individual traits (Anser et al., 2022), learning-oriented organizational climate (Caniëls and Baaten, 2019), social support (Todt et al., 2018), human resource management (Lu et al., 2022; Shao et al., 2023), and social media usage (Ma et al., 2025). They also found that leadership as a key player in the organizational environment is an important motivating factor that cannot be ignored (Zhu et al., 2019; Djourova et al., 2020; Li and Hu, 2025). Authentic leadership is described as being open to diverse suggestions, presenting authentic selves to subordinates, and holding firm to their moral standards, which are particularly relevant under uncertainty (Todt et al., 2019; Li and Zhang, 2022). Prior studies have offered valuable insights in how authentic leadership improves employee resilience (Rego et al., 2012). Thus, far, the existing studies predominantly focus on employees' psychological states or cognitive processes as the mediator (Li and Zhang, 2022; Mao et al., 2022), ignoring the emotional factors of employees. The relationship between leaders and employees is not merely a contractual exchange, but also intertwined with complex emotional (Zheng et al., 2023) Existing literature also indicates that emotions and cognition are two core factors that jointly drive employee attitude or behavior (Lee and Allen, 2002; Zhao and Ma, 2025). Hence, drawing on cognitive-affective personality system (CAPS) theory, this study aims to unpack the relationship between authentic leadership and employee resilience from an integrative dual lens of cognition and affection, thereby addressing the limitations of previous research.

When facing uncertain and challenging circumstances, employees are required to carry out additional work activities beyond conventional requirements (Raub and Liao, 2012; Kang et al., 2022). Role breadth self-efficacy (RBSE) reflects an employee's confidence in executing a broader set of proactive and challenging work tasks beyond conventionally established standards (Parker, 1998; Kang et al., 2022), serving as a crucial cognitive foundation for fostering employee resilience. Meanwhile, authentic leadership provides employees with trust and support and encourages open communication, which enrich cognitive resources of employees, and motivate them to continuously explore new knowledge and skills (Zheng et al., 2023), thereby enhancing their RBSE. Hence, from the perspective of cognitive path, we explore the mediating role of RBSE. From the perspective of affective path, employee vigor refers to a positive emotional state in which employees feel energetic and passionate at work, playing a crucial role in helping employees cope with challenges and strive to achieve work goals (Shirom, 2011; Gao et al., 2020; Liu et al., 2024). And authentic leadership emphasizes positive work climate and high-quality interpersonal relationships, which can effectively reduce career burnout and enhance employee vigor (Srimongkolkul et al., 2025). Therefore, we explore employee vigor as affective mediator.

Furthermore, authentic leadership is not always effective (Zheng et al., 2022). The literature has consistently demonstrated that the relationship between leadership and employee outcomes is contingent upon individual cultural characteristics (Yang et al., 2021; Zheng and Ahmed, 2022). Meanwhile, CAPS points out that individual differences could serve as a key explanatory mechanism linking external situational contexts to individuals' cognitive-affective responses (Yuan et al., 2019). Employee traditionality, as one of the most critical cultural value variables in Asian contexts, captures one's endorsement of traditional hierarchical role relationships and plays an important role in the impact and effectiveness of leadership (Farh et al., 2007; Xu et al., 2024). However, little is known about the role of employee traditionality in influencing authentic leadership process. To address this gap, we explore the moderating role of employee traditionality in the cognitive (RBSE) and affective (employee vigor) paths through which authentic leadership influences employee resilience.

By examining these perspectives, this study advances three primary theoretical contributions. First, it uncovers the dual-path mediating mechanism of cognition and affection that link authentic leadership and employee resilience, addressing the limitations of a single perspective in prior research and providing a new research perspective for exploring the influence mechanism of employee resilience. Second, this research explores the moderating influence of employee traditionality on dual path, not only directly responding to recent calls for examining cultural factors in the leadership process (Cheng et al., 2021), but also describing the conditions under which authentic leadership could lead to positive internal states and strengthen employee resilience. Finally, grounded in CAPS theory, this study develops a more systematic and comprehensive theoretical framework to explicate how authentic leadership supports employee resilience, thereby expanding the application range of CAPS and providing guidance for organizations to help employees cope with challenges and enhance resilience in practical work. The theoretical model of this paper is shown in Figure 1.


[image: Conceptual diagram showing Authentic Leadership influencing Employee Vigor and Role Breadth Self-efficacy, Employee Traditionality affecting Role Breadth Self-efficacy and Employee Vigor, and both mediators leading to Employee Resilience.]
FIGURE 1
 Theoretical model.




2 Theoretical background and hypotheses


2.1 Cognitive-Affective Personality System (CAPS) Theory

Developed by Mischel and Shoda, 1995, CAPS emphasizes the fact that the generation of individual responses and behaviors is determined by the dynamic interactions between cognitive appraisals and affective responses triggered by situational cues. Upon confrontation with specific events or situations, individuals' complex cognitive-affective units will be activated and ultimately lead to the resulting responses or behaviors (Yuan et al., 2019; Fan et al., 2025). Compared to social exchange theory, which emphasizes reciprocity and resource exchange (Cropanzano and Mitchell, 2005) and social information processing theory, which focuses on the perception and understanding (Salancik and Pfeffer, 1978), CAPS relates more directly to an individual's internal variability and context sensitivity, offering a process-oriented lens for understanding response or behavior formation (Mischel and Shoda, 1995; Su et al., 2025).

Nowadays, CAPS has been widely applied in fields such as applied psychology, organizational behavior, and consumer behavior to examine complex behavioral mechanisms. For example, Fan et al. (2025) investigated the influence mechanism of role stress on work engagement via both cognitive and affective pathways (organization-based self-esteem and work alienation) based on CAPS. Zheng et al. (2023) applied CAPS to explore how transformational and transactional leadership styles influence employees' pro-environmental behaviors through activating a work promotion/prevention focus (cognitive path) and modulating emotional exhaustion (affective path). Likewise, in consumer behavior, CAPS highlights the dynamic interplay between emotional resonance and cognitive rationality in consumer decision-making (Su et al., 2025; Zhou et al., 2025). These cross-domain applications underscore the utility of CAPS as a universal framework for analyzing response or behavior formation.

Hence, from the perspective of CAPS, we argue that authentic leadership, as an external situational factor, could activate employees' cognitive and emotional states, which in turn influence their resilience. Further, CAPS provides an integrated cognitive and affective perspective, which will help to comprehensively reveal the process of the impact of authentic leadership on employee resilience through the individual's complex internal mechanisms.



2.2 Authentic leadership and employee resilience

Authentic leadership is regarded as a positive leadership style, which encompasses four core dimensions: self-awareness, internalized moral perspective, balanced processing, and relational transparency (Zheng et al., 2022; He et al., 2025). These dimensions collectively foster the cultivation of a positive, ethical, and supportive organizational climate (Avolio et al., 2004; Walumbwa et al., 2008). Self-awareness refers to a leader's capacity to recognize their own strengths and weaknesses, as well as the impact they exert on their followers (Zheng et al., 2022). Balanced processing involves being open to diverse opinions, and systematically and impartially evaluating all relevant information prior to finalizing decisions. Relational transparency means that leaders could present their authentic feelings and opinions with subordinates (Zheng et al., 2022). Internalized moral perspective is characterized by a firm commitment to upholding high moral standards (He et al., 2025).

Leadership, recognized as a critical contextual factor, plays a pivotal role in shaping employees' responses to stressful and challenging workplace environments (Wang et al., 2018). Hence, leadership is also considered to be an important trigger for employee resilience (Li and Zhang, 2022). Authentic leadership stays open to diverse opinions, present their true feelings and hold fast to their own internal moral standards, which lay the foundation for employees to response to the challenging environment (Todt et al., 2019). Moreover, authentic leadership is increasingly hailed as a pivotal catalyst for organizational performance, particularly within dynamic and challenging environments (Alvesson and Sveningsson, 2013). Based on previous research, we propose that authentic leadership can significantly support employee resilience. Specifically, first, authentic leaders exhibiting self-awareness make their employees engage in similar introspection, thereby gaining clarity about their own identity (Walumbwa et al., 2008). In the face of challenges or difficulties, employees can utilize their strengths to solve problems. Second, authentic leaders' internalized moral perspective conveys integrity and consistency rather than external pressures (He et al., 2025), which can help employees maintain their integrity when facing difficulties, strive to adapt to the environment and challenges, and achieve positive outcomes. Third, authentic leaders' relational transparency presents the authentic self and true inner thoughts to subordinates. Simultaneously, the balanced processing of authentic leadership create an inclusive climate in which employees can express opinions and even propose challenging viewpoints different from other team members. This integration of leadership behaviors not only enables subordinates to develop a profound sense of trust and psychological safety (Gill and Caza, 2018), but also supports them to drive organizational improvement (Burris, 2012). Employees are more inclined to proactively engage in learning and openly share insights and innovative ideas (Boekhorst, 2015). As a result, when confronted with challenges, employees are more inclined to proactively pursue innovative solutions, which fortifies and enhance employee resilience. This leads to the following hypothesis:

H1. Authentic leadership positively affects employee resilience.



2.3 The mediating role of RBSE

Role breadth self-efficacy (RBSE), as a specific form of self-efficacy, is described as the degree to which individuals are confident in their ability to perform a range of proactive, integrative, and interpersonal tasks beyond formally prescribed technical requirements (Parker, 1998; Schaubroeck et al., 2017). Different from self-efficacy focusing on a specific task, RBSE emphasizes individual's confidence in regarding the ability to successfully work in a broader array of areas (Hao et al., 2018). Individuals with high RBSE could take on new roles, successfully execute innovative and challenging tasks (Hong et al., 2016) and advance organizational objectives (Schaubroeck et al., 2017).

Grounded in CAPS theory, external situational factors can activate cognitive-affective processes within individuals, which thereby shape behavioral outcomes (Mischel and Shoda, 1995). As a cognitive variable, RBSE is also an important mediating variable that transfers the influence of external situational factors to individual behaviors. Wu and Parker, 2017 reported that leadership, as an important organizational context factor, has a significant impact on employee RBSE. Strauss et al. (2009) also suggested that the supports from leaders enhance the confidence of employees to develop extra-role behaviors and take on new roles, thus promote the development of high-level employee RBSE. Hence, we suggest that authentic leadership could effectively enhance employee RBSE. Specifically, authentic leaders foster the open exchange of critical information, promote the authentic expression of personal perspectives and emotions, and cultivate a receptive environment for diverse viewpoints (Li and Zhang, 2022; Zheng et al., 2022). Such behaviors signal to the employees that the organization encourages mutual learning and innovation, and view failure and difficulties positively. In this kind of context, employees feel comfortable, safety and supportive (Farnese et al., 2019). Consequently, they become more confident in their abilities to multitask, and tend to carry out exploratory activities, propose creative ideas, and take initiative at work (Schaubroeck et al., 2017), which promote employee RBSE.

According to CAPS theory, when an individual's cognitive unit is activated, it will result in the corresponding behavior of the individual through a series of chain reactions (Mischel and Shoda, 1995). RBSE, which reflects individuals' positive psychological cognition plays a pivotal role in employee resistance to pressure, challenges and difficulties. Specifically, employees with high RBSE demonstrate stronger confidence in their capability to effectively execute tasks beyond their formal job requirements and engage in extra-role behaviors (Galperin, 2012). When encountering difficulties or failures in their work, employees with high RBSE also have a stronger resistance to setbacks and are more convinced of their abilities to navigate diverse challenges and difficulties (Den Hartog and Belschak, 2012). This positive cognition promotes employees to adapt to environment more quickly, and proactively engage in learning and find solutions to problems, even beyond the prescribed work requirements, and complete multiple tasks (Kang et al., 2022). They are also more likely to take on challenging tasks instead of avoiding them (Beltrán-Martín et al., 2017; Shao et al., 2025). All of these support employee resilience. Based on the above reasoning, RBSE provides positive psychological cognitive support for employees. Authentic leaders may promote employee resilience through influencing employee RBSE (cognitive unit). Based on this reasoning, the present study proposes the following hypothesis:

H2. The positive relationship between authentic leadership and employee resilience is mediated by RBSE.



2.4 The mediating role of employee vigor

According to CAPS theory, individual affective response to external situations, is an important factor leading to individual attitude or behaviors (Mischel and Shoda, 1995). Employee vigor is described as “a set of positive and energetic affective states that individuals experience at work” (Kark and Carmeli, 2009; Liu et al., 2024). Research indicates that positive work climate and high-quality interpersonal relationships in the workplace are critical drivers in invigorating employees (Spreitzer et al., 2005). As the “key person” and “atmosphere engineer” in the organization, effective leadership plays a vital role on shaping the organizational atmosphere and cultivating good relationships (Carmeli et al., 2009). Given the instrumental role of authentic leaders in cultivating an open and transparent organizational climate (Zheng et al., 2022; He et al., 2025), we contend that authentic leadership exerts a positive effect on nurturing employee vigor. First, authentic leaders' self-awareness, could deeply understand themselves and their subordinates, even receive feedback from others, which fosters a positive and developmental relationship with their followers (Alavi and Gill, 2017). As a result, employees feel supported by leaders and then their positive emotions and work vigor are stimulated. Second, authentic leaders, driven by balanced processing and relational transparency, encourage collaboration and open communication, which foster an open, trustful and enabling work environment (Farnese et al., 2019). In this kind of positive context, employees not only can keep energetic and in good working condition, but also learn from each other actively, which enhance their ability and activity of thinking (Cai et al., 2020).

CAPS posits that positive emotion constitutes a critical component of the mechanism through which external situations shape individual behavior (Mischel and Shoda, 1998). By encoding the situational characteristics, individuals stimulate their own affective units, and then produce explicit attitudes or behaviors. As an affective construct, employee vigor represents the positive emotions and attitudes individuals hold toward their work. Research has consistently linked it to significant individual and organizational outcomes (Shirom, 2009). An individual experiencing vigor are perceived as peppy, physically enlivened, cognitively quick and creative (Little et al., 2011). All of these factors can further motivate employees to recover more swiftly from setbacks (Sonnentag and Fritz, 2007), develop innovative solutions for problems and then energetically fulfill the tasks (Cai et al., 2020). Additionally, vigor at work can also be conceptualized as a positive emotional resource (Shirom, 2009) to make employees less prone to stress, feel more confidence and courageous, and tend to take the initiative to solve problems in the challenging environment (Carmeli et al., 2009; Liu et al., 2024). Based on the preceding reasoning, we contend that vigor at work endows employees with abundant energy, facilitates swifter recovery from setbacks, and even propels proactive engagement in overcoming difficulties and challenges. Ultimately, employee resilience is enhanced. Hence, given that vigor at work provides positive emotional support for employees, we suggest that authentic leadership can support employee resilience through influencing employee vigor (affective unit). Building on the preceding reasoning, the present study proposes the following hypothesis:

H3. The positive relationship between authentic leadership and employee resilience is mediated by employee vigor.



2.5 The moderating role of employee traditionality

Traditionality, as a typical personality trait, captures the degree to which an individual endorses the traditional values or adheres to the traditional hierarchical role relationships (Farh et al., 2007; Xu et al., 2024). Submission to authority constitutes the core element of employee traditionality within the workplace context (Farh et al., 2007). Employees with high traditionality tend to exhibit unconditional compliance with their leaders and strictly adhere to prescribed role obligations, whereas those with low traditionality are more inclined to follow rules grounded in the balance between incentives and contributions (Farh et al., 1997). Hence, even when interacting with the same leader, employees with varying levels of traditionality may develop distinct interpretations of leadership styles and behaviors, thereby exhibiting divergent attitudes and behavioral patterns (Yao et al., 2020). Prior research has documented the moderating role of employee traditionality in shaping the relationships between leadership and subordinates' performance (Liu et al., 2013; Cheng et al., 2021; Zheng et al., 2022). Furthermore, CAPS theory posits that individual traits can help explain the mechanisms linking external situations to cognitive-affective responses (Yuan et al., 2019). Drawing on these insights, we propose that employee traditionality moderates the positive effect of authentic leadership on both RBSE and employee vigor.

Authentic leaders could promote reciprocal support and shape an open and transparent atmosphere in the workplace (Farnese et al., 2019), which not only reduce formal hierarchical differences, but also emphasize equal communication in the organization environment. However, employees with higher traditionality tend to take hierarchical distinctions between leaders and subordinates for granted, and consider it incumbent upon themselves to adhere to prescribed role obligations (Zheng and Ahmed, 2022). Hence, they are less sensitive to the behaviors of authentic leaders and less likely to be influenced by the way authentic leaders treat them (Cheng et al., 2021). As a result, their cognitive level and emotional state at work are less likely to be promoted by an authentic leader, leading to a weaker relationship between authentic leadership and RBSE as well as employee vigor. Conversely, employees with lower traditionality prioritize equality, fairness, openness, and job autonomy, while exhibiting weaker hierarchical consciousness and a stronger desire for respect and support (Farh et al., 1997; Yang et al., 2021). Authentic leadership cultivates a work environment characterized by openness, support, respect, and equality which satisfies the needs of employees with lower traditionality. These employees identify strongly with authentic leadership behaviors and respond more positively, thereby enhancing both RBSE and employee vigor. Based on this reasoning, the present study proposes the following hypotheses:

H4. Employee traditionality moderates the relationship between authentic leadership and RBSE, such that the positive effect of authentic leadership on RBSE is stronger when employee traditionality is low.

H5. Employee traditionality moderates the relationship between authentic leadership and employee vigor, such that the positive effect of authentic leadership on employee vigor is stronger when employee traditionality is low.




3 Overview of studies

We conduct two studies to test our theoretical model, including an experimental study and a field study. In Study 1, we implemented a scenario-based experiment with MBA students as subjects to examine the model, prioritizing the enhancement of internal validity and demonstrating the causal relationship between the variables. In Study 2, we conduct a multi-source and multi-wave research design in a field setting with supervisor-subordinate pairs as samples to test the model, which improves the external validity and strengthens the generalizability of findings. Notably, study 2 replicates the key findings of Study 1 after controlling for some latent variables, indicating the robustness and credibility of our results.



4 Study 1 experiment: method


4.1 Participants and main process

We recruited 260 MBA students from two universities in China given that MBA students have taken management courses and have more extensive work experience, so they can better understand experimental material and situation. Before the experiment started, we assured participants of their voluntary involvement and guaranteed the anonymity and confidentiality of their data. Then, we randomly divided participants into four equal groups, including“low authentic leadership and low employee traditionality,” “high authentic leadership and low employee traditionality,” “low authentic leadership and high employee traditionality,” “high authentic leadership and high employee traditionality”and asked them to read the materials carefully, immerse themselves into the scenarios, and answer the questions based on their true feelings. After excluding the invalid responses that failed to pass the attention check and incomplete responses, the final number of effective subjects for each condition was as follows: (1) low authentic leadership and low employee traditionality = 60; (2) high authentic leadership and low employee traditionality = 62; (3) low authentic leadership and high employee traditionality = 62; and (4) high authentic leadership and high employee traditionality = 63. Demographic characteristics of this final sample indicated that 54.7% were female, with an average age of 31.53 years.



4.2 Measures

In both Study 1 and 2, we adhered to the translation-back translation procedure put forward by Brislin (1970) to translate all original English scales into Chinese. All measures, unless otherwise stated, employed a five-point Likert-type scale, which ranges from 1 (strongly disagree) to 5 (strongly agree).


4.2.1 Employee resilience

We measured employee resilience using the nine-item scale developed by Näswall et al. (2019). A sample item includes “Under the leadership of Manager Li, I see challenges at work as opportunities to grow” (α = 0.940).



4.2.2 RBSE

We measured RBSE using the seven-item scale developed by Parker et al. (2006) and adapted it to the specific context. A sample item includes “Under the leadership of Manager Li, I am able to represent my work area in meetings with managers” (α = 0.919).



4.2.3 Employee vigor

We employed the five-item scale developed by Carmeli et al. (2009) to measure employee vigor. A sample item includes “Under the leadership of Manager Li, I feel energetic at work” (α = 0.873).



4.2.4 Manipulation check

We asked participants to rate their leaders in scenario experiment using sixteen-item scale developed by Walumbwa et al. (2008), with the original subject replaced accordingly. A sample item includes “Manager Li seeks feedback to improve interactions with others” (α = 0.956). Furthermore, we adopted the six-item scale developed by Farh et al. (1997) to assess whether the manipulation of employee traditionality was successful. A sample item includes “The best way to avoid mistakes is to follow the guidance of elders or leaders” (α = 0.904).




4.3 Experimental design

This experiment used a 2 (high vs. low authentic leadership) × 2 (high vs. low employee traditionality) between-subjects experimental design. Participants were assigned to four experimental scenarios. The experimental text consisted of two parts. The first part included a basic test primarily used to gather demographic information regarding the participants. Part two was a scenario test covering the experimental instructions, the scenario material, and related measurement items. The study scenario was set as an avatar as follows: You are an employee named “Wang Ming” in the Marketing Department of a medium-sized enterprise. In the Marketing Department, Manager Li is Wang Ming's direct supervisor. Recently, Wang Ming was assigned by Manager Li to carry out a new project, but the initial progress of the project was not going well, which made Wang Ming feel a lot of pressure. Detailed experimental materials are in Appendix. The scenario material for authentic leadership referred to the design of leadership situations by Cianci et al. (2014) The material for employee traditionality was adapted from the measurement scale developed by Farh et al. (1997) to suit the present study. Measurement items included a manipulative test of authentic leadership and employee traditionality, employee vigor, RBSE and employee resilience.




5 Study 1 experiment: results


5.1 Manipulation check

We utilized independent samples T-tests to evaluate the effectiveness of our manipulations for authentic leadership and traditionality. Results revealed that participants in the high authentic leadership condition scored significantly higher on the authentic leadership measure (M = 4.194, SD = 0.346) compared to those in the low authentic leadership condition (M = 2.272, SD = 0.614), t (245) = −30.380, p < 0.001, Cohen's d = −3.882. Additionally, participants in the high traditionality condition reported higher scores on the traditionality measure (M=3.784, SD=1.012) relative to the low traditionality condition (M = 2.216, SD = 0.959), t (245) = −12.493, p < 0.001, Cohen's d = −1.596. Thus, these findings indicated that both manipulations were successful.



5.2 Hypothesis testing

First, we conducted ANOVA to test the effect of authentic leadership on employee resilience. Results indicated that, Mhigh authentic leadership = 4.239, Mlow authentic leadership = 3.704, F (1, 243) = 45.781, p < 0.001, η2 = 0.157. Therefore, authentic leadership could significantly support employee resilience. Thus, hypothesis 1 was supported.

Then, we utilized bootstrapping to estimate the mediating roles of RBSE and employee vigor, generating 5,000 bootstrapped samples to compute 95% confidence intervals (CI) for indirect effects (MacKinnon et al., 2004). Results indicated that the indirect effect of authentic leadership on employee resilience via RBSE was statistically significant and positive [indirect effect = 0.084, 95%CI = (0.032, 0.158)], thus supporting hypothesis 2. Similarly, the indirect effect of authentic leadership on employee resilience via employee vigor was also significant and positive [indirect effect = 0.096, 95%CI = (0.044, 0.165)], providing support for Hypothesis 3.

Finally, we used MANOVA to examine the moderation role of employee traditionality (Kim et al., 2001). Results revealed that the interactive effect of authentic leadership and employee traditionality did not exert a significant predictive influence on RBSE [F(1, 243) = 3.017, p = 0.084 > 0.05]. Figure 2 was plotted to further indicate that this relationship was not significant and positive. All of these meant that Hypothesis 4 was not supported. Conversely, the interactive effect of authentic leadership and employee traditionality exerted a significant predictive effect on employee vigor [F(1, 243) = 22.312, p < 0.001, η2 = 0.084]. These findings provided support for Hypothesis 5. To further clarify this relationship, Figure 3 was generated, demonstrating that the interaction effect was significant and positive specifically when employee traditionality was low.


[image: Bar chart comparing role breadth self-efficacy for low and high authentic leadership, split by low and high employee traditionality. Both employee groups show higher self-efficacy under high authentic leadership, with similar levels across traditionality.]
FIGURE 2
 The moderating role of employee traditionality on the relationship between authentic leadership and RBSE in Study 1. The interaction effect between authentic leadership and employee traditionality on RBSE is not significant.



[image: Bar chart comparing employee voice by low and high authentic leadership, with separate bars for low and high employee traditionality. Employee voice increases with high authentic leadership, but is slightly lower for high traditionality in both conditions.]
FIGURE 3
 The moderating role of employee traditionality on the relationship between authentic leadership and employee vigor in Study 1. Employee traditionality negatively moderates the relationship between authentic leadership and employee vigor.




5.3 Discussion

Study 1 provided initial evidence that authentic leadership could not only directly support employee resilience, but also indirectly support it by nurturing RBSE and employee vigor. In addition, lower levels of employee traditionality strengthened the positive relationship between authentic leadership and employee vigor. However, the relationship between authentic leadership and RBSE remained unaffected by the levels of employee traditionality, which was not consistent with our hypothesis. Study 1 had two main limitations. First, while the experimental design offered strong internal validity, it suffered from limited generalizability and external validity. Second, prior research on employee resilience has identified potential latent variables (e.g., age and educational background) that may influence study outcomes, yet Study 1 did not account for these factors. To address these limitations, Study 2 employed a field survey to examine the full theoretical model, aiming to enhance the generalizability of our findings and bolster external validity.




6 Study 2 field study: method


6.1 Participants, design and procedure

We employed a questionnaire survey approach and collected two waves of data through the alumni networks in China, mainly involving in the pharmaceutical company, IT company, new energy company, and machinery manufacturing. In these companies, due to higher probability of innovation failure and stronger uncertainty factors, employee resilience was more important for improving organizational performance and gaining competitive advantages. Two separate questionnaires were designed: one for employees and another for their direct supervisors. With assistance from human resource managers in the participating companies, we coded the questionnaires to pair leaders with their respective subordinates. The questionnaires were then distributed to respondents via WeChat, which is widely used as a multi-purpose messaging application in China (Qin et al., 2020). Leaders and subordinates in our survey need to be co-located, and subordinates reported directly to their leaders. The questionnaires explicitly detailed the research purpose and procedures, and assured respondents that the survey was voluntary, confidential, only for academic purposes, and free of any commercially confidential information.

In total, we sent the online questionnaires to 90 leaders and 500 subordinates. As previous research has suggested that lags of at least 1 month help reduce the common method bias (Ostroff et al., 2002). Hence, data collection was conducted at two time points with a 1 month interval. At Time 1 (T1), 500 subordinates completed measures of authentic leadership, employee vigor, RBSE, employee traditionality, and provided demographic details. At Time 2 (T2), 1 month after T1, 90 leaders evaluated their subordinates' employee resilience. Following data matching across the two waves and removal of invalid responses and missing data, the final matched sample comprised 85 leaders and 424 subordinates, resulting in response rates of 94.44% and 84.80%, respectively.

Among subordinates, 50.2% were male and 49.8% were female. Most respondents (65.6%) were under 30 years old, and 32.3% were aged 31-40. Regarding educational attainment, 80.2% of subordinates held a bachelor's degree or higher. In terms of working years, 36.8% of subordinates had worked more than 5 years. For leaders, 71.8% were male, and 28.2% were female. For age distribution, 50.6% of leaders were aged 31-40, and 29.4% were aged 41-50. Educationally, 83.6% of leaders held a bachelor's degree or higher, with an average organizational tenure of 7.1 years.



6.2 Measures
 
6.2.1 Authentic leadership (T1)

We used the same scale with Study 1, which is developed by Walumbwa et al. (2008), and replaced the original subject accordingly. A typical item was “My supervisor demonstrates beliefs that are consistent with actions” (α = 0.902).



6.2.2 Employee resilience (T2)

We measured employee resilience using Näswall et al. (2019) scale as in Study 1 (α = 0.925).



6.2.3 RBSE (T1)

We measured RBSE using Parker et al. (2006) scale as in Study 1. Participants were asked to rate their confidence in performing various tasks, such as “How confident you feel about making a presentation in front of many colleagues” (α = 0.909).



6.2.4 Employee vigor (T1)

We measured employee vigor using Carmeli et al. (2009) scale as in Study 1 (α = 0.860).



6.2.5 Employee traditionality (T1)

We measured employee traditionality using Farh et al. (1997) scale as in Study 1 (α = 0.853).



6.2.6 Control variables

Following prior research on leader-employee relationship and employee resilience (Hirak et al., 2012; Caniëls and Baaten, 2019), we controlled for subordinates' age, gender, education level and organizational attributes in our study. Subordinates' age, gender and education level are associated with accumulated knowledge, innovation ability, problem-solving ability and social network, which could have an impact on how employees cope with challenges and difficulties (Lu et al., 2019; Wadei et al., 2021). Organizational attributes was controlled because companies with different attributes have great differences in values, management styles, human resource strategies and so on, which will affect employees' knowledge and resource acquisition, attitudes and values, and also lead to differences in employees' behaviors, especially in a crisis (Edú-Valsania et al., 2016).





7 Study 2 field study: results


7.1 Preliminary analysis

Prior to testing the hypotheses, we conducted a series of confirmatory factor analyses (CFAs) using Mplus 8.3 to assess the discriminant validity between our key variables. The results were shown in Table 1. Considering that authentic leadership scale comprised numerous measurement items and spanned four dimensions, which could cause parameter instability and increase standards errors, in line with previous research (Ou et al., 2014), we used item parceling to generate four parcels for authentic leadership according to its four dimensions. As presented in Table 1, the hypothesized five-factor model (x2/df = 1.377, RMSEA = 0.030, CFI = 0.978, TLI = 0.976) demonstrated superior fit compared to alternative models, indicating satisfactory discriminant validity among our key variables. Notably, employee resilience was assessed by leaders at Time 2 (T2), whereas all other variables were obtained from employee self-reports, which could potentially introduce common method bias. To address this, following the suggestion of Podsakoff et al. (2003), we constructed a six-factor model by adding a common method factor to the five-factor model. As presented in Table 1, although the six-factor model fit slightly better than the five-factor model, the differences in fit indices were not statistically significant, suggesting that all variables in the study were distinguishable.

TABLE 1 Confirmatory factor analyses results in study 2.




	Model
	χ2
	df
	χ2/df
	RMSEA
	SRMR
	CFI
	TLI





	Six factors model (AL, EV, RBSE, ER, ET, CMV)
	543.163
	394
	1.379
	0.030
	0.035
	0.978
	0.976



	Five factors model (AL, EV, RBSE, ER, ET)
	543.772
	395
	1.377
	0.030
	0.035
	0.978
	0.976



	Four factors model (AL + EV, RBSE, ER, ET)
	891.458
	399
	2.234
	0.054
	0.053
	0.927
	0.920



	Three factors model (AL + RBSE + EV, ER, ET)
	1322.378
	402
	3.289
	0.073
	0.062
	0.864
	0.853



	Two factors model (AL + RBSE + EV + ER, ET)
	2331.851
	404
	5.772
	0.106
	0.087
	0.714
	0.693



	Single factor model (AL + RBSE + EV + ER + ET)
	3160.571
	405
	7.804
	0.127
	0.115
	0.592
	0.562





AL, authentic leadership; EV, employee vigor; RBSE, Role breadth self-efficacy; ER, employee resilience; ET, employee traditionality; CMV, common factor; “+” represents the combination of factors.




The means, standard deviations, reliabilities and correlations among the variables are presented in Table 2.

TABLE 2 Means, standard deviations, and correlations among variables in study 2.




	Variable
	M
	SD
	1
	2
	3
	4
	5
	6
	7
	8





	1. Gender
	1.498
	0.501
	
	
	
	
	
	
	
	



	2. Age
	1.368
	0.534
	−0.076
	
	
	
	
	
	
	



	3. Education
	1.927
	0.573
	0.053
	0.320**
	
	
	
	
	
	



	4. Nature
	1.625
	0.485
	0.001
	0.078
	0.259**
	
	
	
	
	



	5. AL
	3.759
	0.639
	0.031
	0.171**
	0.156**
	0.017
	
	
	
	



	6. EV
	3.702
	0.779
	0.008
	0.200**
	0.130**
	−0.036
	0.430**
	
	
	



	7. RBSE
	3.730
	0.735
	−0.053
	0.235**
	0.117*
	0.009
	0.503**
	0.536**
	
	



	8. ET
	2.992
	1.004
	0.165**
	−0.153**
	−0.116*
	−0.111*
	−0.079
	−0.127**
	−0.117*
	



	9. ER
	3.992
	0.617
	0.011
	0.172**
	0.030
	0.000
	0.445**
	0.489**
	0.515**
	−0.118*





*p<0.05, **p<0.01. Nature, nature of the company; AL, authentic leadership; EV, employee vigor; RBSE, Role breadth self-efficacy; ET, employee traditionality; ER, employee resilience.






7.2 Hypothesis testing

We utilized Mplus 8.3 to establish a structural equation model for hypothesis test, with results presented in Table 3. In Model 3, after controlling for demographic variables and organizational attributes, authentic leadership exhibited a statistically significant positive effect on employee resilience (β = 0.583, p < 0.01), supporting Hypothesis 1. Specifically, Model 1 revealed a positive relationship between authentic leadership and RBSE (β = 0.619, p < 0.01). Model 2 further showed that authentic leadership was positively associated with employee vigor (β = 0.548, p < 0.01). Notably, when authentic leadership, RBSE, and employee vigor were simultaneously included in Model 4 to predict employee resilience, the direct effect of authentic leadership on employee resilience diminished from β = 0.583(p < 0.01) to β = 0.225(p < 0.05). This reduction, coupled with significant indirect effects through RBSE (β = 0.280, p < 0.01) and employee vigor (β = 0.256, p < 0.01), provided evidence for their mediating roles between authentic leadership and employee resilience. Thus, Hypotheses 2 and 3 were supported.

TABLE 3 The results of main effect and mediating effect in study 2.




	Variable
	RBSE
	EV
	ER



	
	Model 1
	Model 2
	Model 3
	Model 4





	Gender
	0.004
	−0.062
	0.019
	0.032



	Age
	0.116*
	0.156**
	0.103*
	0.055



	Education
	0.025
	−0.007
	−0.090
	−0.090



	Nature
	−0.062
	−0.012
	0.015
	0.030



	AL
	0.619**
	0.548**
	0.583**
	0.225*



	RBSE
	
	
	
	0.280**



	EV
	
	
	
	0.256**



	R2
	0.412**
	0.319**
	0.352**
	0.398**





*p < 0.05, **p < 0.01. Nature, nature of the company; AL, authentic leadership; RBSE, Role breadth self-efficacy; EV, employee vigor; ER, employee resilience.




To further validate the mediating roles of RBSE and employee vigor, we used bootstrapping with 5,000 resamples for robust test. The results revealed that the indirect effect mediated by RBSE was statistically significant [indirect effect = 0.173, 95%CI = (0.058, 0.305), not containing 0]. Hypothesis 2 was further verified. Likewise, the indirect effect mediated by employee vigor was also statistically significant [indirect effect = 0.140, 95%CI = (0.053, 0.234), not containing 0], further supporting Hypothesis 3.

Table 4 displays the moderation role of employee traditionality. In Model 2, the interaction term between authentic leadership and employee traditionality did not significantly predict employee resilience (p > 0.05), which didn't provide supports for Hypothesis 4. In Model 4, however, the interaction term of authentic leadership and employee traditionality exerted a significant negative effect on employee vigor (β = −0.192, p < 0.01). This suggests that the positive relationship between authentic leadership and employee vigor was more pronounced when employee traditionality was low compared to when it was high, thereby supporting Hypothesis 5. Figure 4 visually illustrates this moderating effect.

TABLE 4 The moderating effect analysis of employee traditionality in study 2.




	Variable
	RBSE
	EV



	
	Model 1
	Model 2
	Model 3
	Model 4





	Gender
	−0.058
	−0.061
	0.022
	0.015



	Age
	0.132**
	0.131*
	0.085
	0.107*



	Education
	−0.007
	−0.009
	0.023
	0.027



	Nature
	−0.013
	−0.007
	−0.069
	−0.056



	AL
	0.644**
	0.635**
	0.564**
	0.470**



	ET
	−0.046
	−0.036
	−0.098
	−0.080



	AL × ET
	
	−0.077
	
	−0.192**



	R2
	0.444**
	0.436**
	0.350**
	0.287**





*p < 0.05, **p < 0.01. Nature=nature of the company, AL=authentic leadership, ET=employee traditionality, RBSE=Role breadth self-efficacy, EV=employee vigor.





[image: Line graph illustrating employee value on the vertical axis and authentic leadership on the horizontal axis, showing higher employee value with high authentic leadership, especially when employee traditionality is high, represented by a dashed line.]
FIGURE 4
 The moderating role of employee traditionality on the relationship between authentic leadership and employee vigor in Study 2. The positive association between authentic leadership and employee vigor is stronger when employee traditionality is low rather than high.




7.3 Discussion

Study 2 not only replicated the key findings of Study 1, but also extended the external validity of the overarching research. These consistent results further underscore the critical role of the cognitive-affective mechanism in explaining the relationship between authentic leadership and employee resilience. Additionally, our analysis further demonstrated that employee traditionality only moderated the link between authentic leadership and employee vigor, failing to influence the relationship between authentic leadership and RBSE. This pattern of results underscores the distinct impacts of individual cultural traits on different psychological and behavioral pathways.




8 General discussion

Drawing on CAPS theory, our research investigates the relationship between authentic leadership and employee resilience. It highlights the dual mechanisms of RBSE (cognitive mechanism) and employee vigor (affective mechanism) to elucidate how authentic leadership influences employee resilience, as well as the moderating role of employee traditionality. The findings from two studies (including 247 samples in a scenario experiment and 85 leaders-424 subordinates pairs in a field study) provide consistent evidence supporting that authentic leadership not only exerts a significant positive direct impact on employee resilience, but also indirectly supports it by promoting RBSE and nurturing employee vigor. Moreover, employee traditionality is found to negatively moderate the relationship between authentic leadership and employee vigor, which means that lower levels of employee traditionality amplifies this effect. Notably, however, employee traditionality does not moderate the link between authentic leadership and RBSE, which diverges from our hypothesis. The possible reason is that RBSE represents a cognitive response, and compared with strong and unstable emotional responses, individual cognitive responses tend to be more rational (Mischel and Shoda, 1995). Specifically, employees with higher traditionality, who comply with leadership authority and emphasize social hierarchy and role obligations, allocate additional cognitive resources to meet the requirements of authentic leadership, even for tasks beyond their prescribed duties, thereby facilitating the formation of RBSE. Conversely, employees with lower traditionality, characterized by a greater emphasis on fair and equal relationships between leaders and subordinates, identify with authentic leadership's behaviors and are willing to fully mobilize their cognitive resources to accomplish organizational tasks, which also contributes to RBSE. This implies that individuals with different levels of traditionality, despite variations in their cognitive approaches, ultimately converge in their responses to authentic leadership. By systematically testing the theoretical model across both studies, this research thoroughly explores the underlying mechanisms and boundary conditions of authentic leadership on employee resilience, offering actionable insights for organizations aiming to enhance employee resilience.


8.1 Theoretical implications

Our study offers three primary theoretical contributions.

First, we uncover a dual-mediated pathway through which authentic leadership influences employee resilience, centered on cognitive (RBSE) and affective (employee vigor) mechanisms. This advances existing literature by identifying a previously unexplored integrative mechanism. Prior research on the impacts of leadership on employee resilience has mostly focused on a single perspective, such as employees' psychological process or cognitive process (Li and Zhang, 2022; Mao et al., 2022), ignoring the joint effect of cognitive factors and affective factors. By adopting a cognitive-affective dual perspective, our work not only deepens understanding of how authentic leadership shapes employee resilience, but also provides a novel theoretical perspective to explain how leaders' behaviors translate into subordinates' responses.

Second, we identify the moderating role of employee traditionality, addressing recent calls to integrate cultural factors into leadership research (Cheng et al., 2021). Scholars have long underscored the significance of cultural contingency in examining leadership effectiveness (Spreitzer et al., 2005; Yang et al., 2017; Shen et al., 2019). However, limited research has explored how specific cultural traits moderate the effects of authentic leadership. Given this, we explore the moderating effects of employee traditionality, a crucial cultural value variable in China, extending the current knowledge on moderating the influences of authentic leadership and highlighting the need for future research to attend to cultural contingencies in leadership processes.

Finally, grounded in the CAPS theory, we integrate authentic leadership as an external situational factor, RBSE as a cognitive factor, employee vigor as an emotional factor and employee traditionality as individual difference into a unified framework to explain employee resilience, which not only provides a more systematic and comprehensive theoretical framework to understand how authentic leadership supports employee resilience, but also enriches the literature on CAPS theory and broadens its application range.



8.2 Practical implications

Our study yields three key practical implications.

First, our results underscore the importance of recruiting and developing leaders who demonstrate authentic and positive behaviors within organizations. Nowadays, the performance and competency of leaders are widely concerned (Cheng et al., 2021). However, their positive psychological capacities and construction of a satisfying working atmosphere are often overlooked, especially in tough times. Our study demonstrates the efficacy of authentic leadership in motivating employees to resist pressure and difficulties in challenging environment. Hence, enterprises can set up some training courses and programs to help leaders learn and embody authentic leadership principles in their daily practices.

Second, prioritizing employees' cognitive and emotional wellbeing is critical. On one hand, leaders should demonstrate care and respect for subordinates, foster a positive work atmosphere, and encourage open communication and innovation. Such efforts not only boost employees' confidence in proposing new ideas but also enhance their willingness to take on new tasks. On the other hand, leaders can increase employees' positive emotions by means of concern, praise and encouragement, and help subordinates understand and use their own advantages to improve employee vigor and maintain a good work state.

Third, our findings on the moderating role of traditionality suggest that leaders should attend to variations in employees‘ traditionality levels, especially within Chinese contexts, and adopt differentiated strategies accordingly. For employees with high traditionality, leaders may foster vigor through alternative behaviors, such as emphasizing equality, encouraging self-expression, and supporting employees' ideas and professional development. For those with low traditionality, leaders should prioritize demonstrating authentic leadership behaviors to ignite vigor and enthusiasm at work.



8.3 Limitations and directions for future research

While our study offers several strengths, it is not without limitations that warrant attention in future research.

First, our study explored how authentic leadership supported employee resilience based on CAPS theory. Although the antecedents of employee resilience have been enriched to a certain extent, there are still many other theories which can explain the proposed model and different leadership types on employee resilience that need to be further discussed. For instance, future research might explore these relationships from the perspectives of conservation of resources theory or examine the differential effects of other leadership styles (e.g., spiritual leadership) on employee resilience. Expanding the theoretical scope would deepen our comprehension of the mechanisms underlying authentic leadership's impact.

Second, in this study, the data we collected were from China within a single cultural context, implying that the findings may be moderated by cultural factors besides employee traditionality, such as high power distance and collectivist orientation. This may raise concerns about external validity and potentially constrain the generalizability of our findings to other regions and populations, especially in countries that emphasize individualism orientation. Therefore, future research can expand the scope of sample sources or reset our model in different cultural backgrounds or different countries and discuss the potential cross-cultural implications.

Third, the data for Study 2 were primarily collected from companies in the pharmaceutical, IT, new energy, and machinery manufacturing sectors. In these companies, employees tend to be younger and have a higher level of education. Their work styles and core values may differ from those of older or less-educated employees, which could limit the external validity of the findings. Future research could improve generalizability by increasing the sample proportion of older employees and individuals with diverse educational backgrounds from a wider range of industries.

Fourth, this study measured authentic leadership using the scale developed by Walumbwa et al. (2008). Although this scale has been widely adopted and demonstrates good validity, existing research has also noted its potential limitations, such as restricted cross-cultural generalizability and risks associated with common method bias. Future studies could employ interviews or case studies to further validate the measurement validity of authentic leadership.

Fifth, this study adopted an experimental study and a field study to test the theoretical model. Study1 measured employee traditionality in specific contexts through contextualized manipulations, while Study 2 assessed employee traditionality using a standardized scale. The results of the two studies were complementary, but differences in operation, response patterns, and cognitive load between the methods may lead to measurement nonequivalence for employee traditionality as a cultural construct across approaches. Future research could conduct both scenario-based experiments and filed studies within the same population or employ longitudinal tracking methods to enhance the validity of the findings.
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Objectives: This study examines how narcissistic leadership influences employees’ innovative behavior in small and medium-sized enterprises (SMEs), focusing on employee resilience as a mediating mechanism and supportive team climate as a contextual moderator. Drawing on Conservation of Resources (COR) theory and Self-Determination Theory (SDT), the study clarifies the psychological and team-level processes through which narcissistic leadership affects innovation outcomes.
Methodology: The study collected data through a three-wave, time-lagged survey from 445 employees nested within 84 teams in Chinese SMEs. To test the proposed cross-level mediation and moderation relationships, the study used multilevel structural equation modeling (MSEM).
Findings: The results reveal a significant negative relationship between narcissistic leadership and employees’ innovative behaviors. Employee resilience mediates the relationship between narcissistic leadership and innovative behavior. In addition, a supportive team climate moderates the negative effect of narcissistic leadership on employees’ innovative behaviors, as well as the relationship between narcissistic leadership and employee resilience, such that these negative effects are weaker under conditions of high team-level support.
Conclusion: These findings show that individual psychological resources and team-level contextual factors play critical roles in explaining how narcissistic leadership undermines employee innovation.
Implications: This study contributes to the literature on destructive leadership by revealing how employee resilience and supportive team climate jointly shape innovation outcomes in multilevel organizational contexts. Practically, the findings suggest that cultivating supportive team environments can help buffer the harmful effects of narcissistic leadership by protecting employees’ psychological resilience and sustaining innovative engagement.
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1 Introduction

In recent years, as organizations and leadership styles have evolved, narcissistic leadership has become more common in the corporate sector. This trend is particularly evident in rapidly growing small and medium-sized technology enterprises, where leader personality traits increasingly shape organizational operations amid accelerating socio-economic development (Shirokova et al., 2024). Although narcissistic leaders may occasionally enhance short-term performance due to their confidence and goal orientation, their excessive focus on personal interests and short-term outcomes often results in adverse consequences. This paradox suggests that apparent short-term gains may coexist with longer-term psychological and behavioral costs for employees, which become increasingly salient as leadership-related strain accumulates over time. Under such conditions, whether employees can sustain adaptive and innovative behaviors is likely to depend on the availability of contextual resources that buffer these longer-term negative effects. For instance, scholars have linked narcissistic leadership to corporate social irresponsibility and short-sighted managerial practices that undermine sustainable development and long-term performance (Grijalva and Harms, 2014; Agnihotri and Bhattacharya, 2021). Moreover, under conditions of uncertainty, narcissistic traits may distort organizational decision-making processes (Shirokova et al., 2023). Thus, examining narcissistic leadership in technology-oriented small and medium-sized enterprises (SMEs) is essential for understanding the organizational implications of dark-side leadership traits. Compared with large organizations, SMEs typically operate with less formalized structures and fewer resources, which increases employees’ dependence on leaders and limits their access to alternative sources of organizational support (Shirokova et al., 2024). Moreover, in the Chinese context, relatively high-power distance norms may further legitimize hierarchical authority, allowing self-centered leadership behaviors to exert more pervasive and enduring effects on employees’ psychological experiences.

To clarify these processes, this study draws primarily on the Conservation of Resources (COR) theory and integrates Self-Determination Theory (SDT) as a complementary lens to specify the motivational mechanisms through which narcissistic leadership affects employees’ psychological functioning and innovative behaviors (Braun et al., 2018; Norouzinik et al., 2022). From a motivational perspective consistent with SDT, narcissistic leaders’ controlling and self-centered behaviors are likely to frustrate employees’ psychological needs and undermine intrinsic motivations, which research shows impairs employees’ engagement in innovative activities (Braun et al., 2018; Norouzinik et al., 2022). COR theory explains how such sustained motivational strain contributes to resource depletion, thereby undermining employee resilience as a key personal resource for persisting in innovative effort (Hobfoll, 1989; Caniëls and Hatak, 2022; Chen et al., 2023).

Despite the growing prevalence of narcissistic leadership in technology-oriented SMEs, limited research has systematically examined how such leadership influences employees’ innovative behavior through underlying psychological mechanisms and under specific team-level contextual conditions (Braun et al., 2018; Norouzinik et al., 2022; Chen et al., 2023). Addressing this gap requires clarifying a mechanism that captures employees’ sustained capacity to adapt and continue innovating under chronic interpersonal strain, rather than only their momentary perceptions or task-specific beliefs. In this regard, employee resilience is particularly appropriate because it reflects a psychological resource that supports recovery and continued functioning when leadership-related stressors persist, which is highly relevant to innovation processes that involve uncertainty and repeated setbacks (Chen et al., 2023; Hobfoll, 1989). By contrast, constructs such as psychological safety or self-efficacy, while important, primarily emphasize situational appraisal or confidence in specific capabilities and may not fully capture the longer-term resource depletion and recovery dynamics triggered by narcissistic leadership (Hobfoll, 1989). This issue is particularly salient given the increasing reliance of SMEs on employee-driven innovation to sustain competitiveness in dynamic environments (Shirokova et al., 2024; Azeez, 2025).

As market competition intensifies and technological progress accelerates, organizations increasingly rely on employee innovation to respond to environmental changes. In technology firms, innovation is a key driver of competitive advantage and organizational agility. However, narcissistic leaders, characterized by egocentrism, excessive self-confidence, a strong need for recognition, and a desire for control (Fang et al., 2024; Khoso et al., 2025), often constrain employees’ creativity and autonomy (Fehn and Schütz, 2021). They often exclude employees from decision-making processes, thereby undermining employee motivation to engage in innovative behavior (Norouzinik et al., 2022). Accordingly, understanding the mechanisms through which narcissistic leadership influences employee innovation has become a critical topic in leadership research within SMEs.

Employee innovation refers to the process by which employees identify problems, generate novel ideas, and transform these ideas into practical applications (Paruzel et al., 2023). Prior research shows that factors at the individual, organizational, and interpersonal levels shape innovative behavior, including personality traits, work stress, skills, organizational culture, incentive systems, and leadership style (Jiang et al., 2023; Zhang et al., 2023; Zhu and Xie, 2023). Among these factors, leadership plays a particularly central role, as leaders directly shape employees’ psychological experiences and access to resources. However, compared with the extensive literature on positive leadership styles such as inclusive and humble leadership (Černe et al., 2013; Mostafa, 2023), the influence of dark-side leadership traits, particularly narcissistic leadership, on employee innovation remains relatively underexplored (Braun, 2017; Braun et al., 2018; Khoso et al., 2025).

Most existing studies on narcissistic leadership focus on individual traits and behavioral characteristics, such as confidence and power pursuit (Braun et al., 2018). Although recent research has begun to acknowledge the dual nature of narcissistic leadership (Eden et al., 2000; Faeq, 2025), its effects on employees’ psychological resources and innovation-related behaviors remain insufficiently understood. Moreover, although studies suggest that contextual factors such as supportive team climate buffer the negative effects of destructive leadership behaviors, scholars have rarely examined these influences within an integrated multilevel framework (Azam and Rizvi, 2021).

Research indicates that narcissistic leadership may undermine employee resilience, which we conceptualize here as a developable, context-sensitive psychological resource rather than a fixed trait, particularly in environments that lack supportive leadership (Caniëls and Hatak, 2022). The self-centered and controlling behaviors of narcissistic leaders can provoke emotional distress and deteriorate the work environment, thereby undermining employees’ psychological resources and triggering negative reactions (Mirzaei and Aghighi, 2024; Srivastava et al., 2025). Resilience serves as a critical psychological adaptation mechanism that enables employees to manage emotional challenges associated with narcissistic leadership and to sustain innovative behavior under pressure (Chen et al., 2023). Drawing on COR theory (Hobfoll, 1989), we can conceptualize employee resilience as a key personal resource that helps individuals withstand and recover from resource depletion caused by negative leadership. Supportive team environments likely strengthen this mediating process, where employees can access additional emotional and interpersonal resources that help buffer psychological threats and maintain engagement. Prior research further suggests that dark-side leadership traits, such as narcissism, often undermine trust and organizational identification, ultimately diminishing employee engagement and participation (Braun et al., 2018).

Despite these advances, several important research gaps remain. First, prior studies largely emphasize the direct effects of narcissistic leadership on employee outcomes, offering limited insight into the psychological mechanisms underlying its influence on employee innovative behavior (Braun et al., 2018; Norouzinik et al., 2022). Second, although scholars recognize employee resilience as a critical psychological resource in coping with workplace adversity, its mediating role in the context of narcissistic leadership remains insufficiently examined (Caniëls and Hatak, 2022; Mohammad et al., 2024; Srivastava et al., 2025). Third, existing research rarely incorporated team-level contextual factors, such as supportive team climate, into a multilevel framework to examine whether and how such contextual resources buffer the negative effects of narcissistic leadership (Azam and Rizvi, 2021; Zhou et al., 2019).

By addressing these gaps, this study makes several contributions. First, it advances research on narcissistic leadership by identifying employee resilience as a key mediating mechanism linking narcissistic leadership to innovative behavior. Second, it adopts a multilevel perspective by incorporating supportive team climate as a contextual moderator. Third, methodologically, this study employs a time-lagged design and multilevel structural equation modeling to examine cross-level relationships in SMEs.

Consequently, this study explores the following key research questions (RQ):


RQ1: How does narcissistic leadership influence employees’ innovative behaviors in small- and medium-sized enterprises?

RQ2: Does employee resilience mediate the relationship between narcissistic leadership and employees’ innovative behavior?

RQ3: Under what conditions does a supportive team climate mitigate the resource-depleting effects of narcissistic leadership on employee resilience and innovative behavior?



To address these research questions, this study first develops the theoretical framework and hypotheses based on relevant literature. It then outlines the research design and analytical procedures, followed by the presentation of empirical results. Finally, we discuss the implications of the findings, along with limitations and directions for future research.

Figure 1 presents this study’s research framework.
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FIGURE 1
 Research model.




2 Theoretical background and hypothesis development


2.1 Narcissistic leadership and employees’ innovative behaviors

Narcissistic leaders exhibit heightened self-confidence, a marked egocentric orientation, a strong desire for power, and a significant need for recognition (Fang et al., 2024). Narcissistic chief executive officers (CEOs) anticipate that their bold actions will receive significant acclaim in instances of elevated audience engagement; therefore, they tend to invest aggressively in innovative technologies (Gerstner et al., 2013). Such leaders emphasize personal achievements, dismiss alternative viewpoints, and frequently disregard subordinates’ emotions and needs (Wang et al., 2022). At the interpersonal level, these characteristics shape how narcissistic leaders respond to employees’ innovative efforts. Fearing that employees’ innovative success might overshadow them, leaders may intentionally suppress those employees’ innovative efforts (Chatterjee and Hambrick, 2007). Narcissistic leaders frequently engage in manipulation and exploitation to advance self-interest, and they may claim credit for their subordinates’ innovative efforts (Locke et al., 2009). Recent studies further suggest a consistent association between narcissistic leadership and related toxic leadership patterns with adverse workplace experiences that undermine creativity and innovation-related performance (Khoso et al., 2025; Faeq, 2025).

Innovative behavior frequently entails rejecting existing work methods and processes, and this may embarrass narcissistic leaders; therefore, they may oppose innovation or even respond negatively to it (Yang et al., 2021; Huu, 2023). According to COR theory, engaging in innovative behavior requires substantial psychological resources, as it involves uncertainty, risk-taking, and sustained effort (Kiazad et al., 2014). From a resource-based perspective, narcissistic leadership, characterized by controlling, self-serving, and psychologically draining behaviors, accelerates employees’ resource depletion, thereby reducing their capacity and willingness to engage in innovative activities. Empirical studies indicate that narcissistic leaders often exaggerate their achievements, downplay subordinates’ contributions, and limit employees’ involvement in decision-making processes (Norouzinik et al., 2022), thereby undermining the perceived significance of innovation.

From a relational perspective, Leader–Member Exchange (LMX) theory, which focuses on the quality of the relationship between leaders and employees, helps explain how narcissistic leadership shapes day-to-day interpersonal experiences and further constrains employees’ access to psychological resources. Leaders may withdraw support, withhold benefits, and direct criticism or blame toward employees who do not demonstrate innovate behaviors. LMX theory posits that high-quality leader–member relationships enhance employees’ innovation motivations (Echebiri and Amundsen, 2021). However, narcissistic leaders are more likely to establish low-quality and unequal exchange relationships, which weaken employees’ sense of belonging and psychological safety, thereby exacerbating resource depletion and discouraging voice and experimentation (Mascareño et al., 2020). In the long run, although this leadership style may occasionally result in breakthrough innovations, it tends to suppress employees’ proactivity and creativity (Dworkis and Young, 2023). Consequently, employees may doubt the significance of innovation, lack the willingness and motivation to participate, and become increasingly unlikely to generate and implement innovative ideas in their roles. Therefore, this study proposes the following hypothesis:


Hypothesis 1: Narcissistic leadership negatively impacts employees’ innovative behaviors.





2.2 Narcissistic leadership and employee resilience

Employee resilience refers to an individual’s capacity to maintain a positive and adaptive state, recover quickly, and sustain effective performance when confronted with workplace stress, challenges, or adversity (Luthans et al., 2006). This study defines employee resilience as a dynamic and developable psychological resource that employees can strengthen or deplete depending on their ongoing work experiences and leadership contexts. It serves as a critical psychological resource at the individual level and a foundation for high performance, innovation, and commitment within the organization. According to COR theory, individuals endeavor to protect their limited psychological resources, such as confidence and positive emotions. When external stressors deplete these resources, employees are likely to experience psychological exhaustion and diminished adaptability (Kiazad et al., 2014). Leadership behavior that induces high uncertainty, characterized by excessive control or constant change, tends to heighten employees’ feelings of anxiety, stress, and helplessness. Such sustained strain undermines employees’ ability to replenish psychological resources, thereby weakening resilience as a recoverable capacity rather than a fixed attribute (Lyons and Schneider, 2009).

Narcissistic leadership poses a significant internal threat to employee resilience. At the organizational level, the dysfunctional characteristics of narcissistic leaders may inflict substantial psychological strain on employees, resulting in feelings of powerlessness and disengagement (Azeez, 2025). Recent research further indicates an association between narcissistic leaders’ ego-driven behaviors and low empathy and employees’ heightened emotional suppression and reduced psychological recovery (Srivastava et al., 2025). From a COR perspective, such ego-centered and controlling behaviors represent chronic resource-draining conditions that erode employees’ capacity to recover from stress and adapt to ongoing demands. These dynamics undermine available organizational and interpersonal support, thereby weakening employees’ adaptive functioning and psychological resilience. Although narcissistic leaders may exhibit psychological capital attributes such as confidence and charisma (Cragun et al., 2020), scholars emphasize that their arrogance, self-centeredness, and intolerance of criticism more often result in adverse outcomes, particularly the deterioration of employees’ psychological safety and recovery capabilities.

More recent evidence suggests that narcissistic leadership diminishes employees’ capacity for emotional regulation and self-recovery, thereby undermining resilience as a key psychological resource in demanding work contexts (Faeq, 2025). Furthermore, narcissistic leaders frequently prioritize personal agendas over employee development, thereby suppressing subordinates’ proactivity and self-regulatory capacity (Dworkis and Young, 2023). Taken together, these findings show that narcissistic leadership can systematically deplete employee resilience over time, highlighting resilience as a malleable psychological resource rather than a fixed trait.

Based on these theoretical and empirical insights, this study proposes the following hypothesis:


Hypothesis 2: Narcissistic leadership negatively impacts employee resilience.





2.3 Employee resilience and employees’ innovative behaviors

Employee resilience refers to an individual’s psychological capacity to preserve emotional stability, positively adapt when confronted with stress, challenges, or adversity, quickly recover from setbacks, and sustain effective goal-directed performance (Luthans et al., 2006). Within organizational contexts, resilience acts as a defensive buffer against occupational stress and a proactive psychological resource that fosters personal growth and transforms challenges into opportunities (Caniëls and Hatak, 2022). The COR theory posits that individuals need to acquire, preserve, and mobilize psychological resources to navigate high-intensity work demands and environmental uncertainty (Kiazad et al., 2014). Accordingly, we can understand resilience as a context-sensitive psychological resource that supports sustained engagement and flexible problem-solving under resource strain (Kiazad et al., 2014; Caniëls and Hatak, 2022). Previous research indicates that psychologically resilient employees tend to engage in proactive innovation, process enhancement, and ongoing experimentation (Qian et al., 2024).

Additionally, self-determination theory posits that the fulfillment of basic psychological needs, namely autonomy, competence, and relatedness, leads to enhanced intrinsic motivation and exploratory behavior among individuals (Deci and Ryan, 2012; Gagné and Deci, 2005). Employees with high resilience tend to exhibit greater self-efficacy and persistence in achieving their goals. This adaptive capacity helps them sustain intrinsic motivation and exploratory effort across innovation stages (e.g., idea generation, selection, and implementation) (Scott and Bruce, 1994; Deci and Ryan, 2012; Gagné and Deci, 2005). Furthermore, resilient individuals tend to uphold their exploratory intent and self-regulation, even in contexts marked by unsupportive leadership or limited organizational resources. This capacity helps to mitigate emotional exhaustion and strengthen organizational commitment. Supporting this perspective, Krasikova et al. (2013) discovered that highly resilient employees demonstrate enhanced recovery capacity and creativity when experiencing uncertainty or failure. Similarly, Mohammad et al. (2024) emphasized the essential function of resilience in enabling proactive engagement and adaptive performance within challenging work settings.

More recent evidence further reinforces this relationship by showing that employee resilience directly contributes to innovative performance, particularly in adverse or stressful workplace conditions. For example, Ullah et al. (2025) demonstrated that resilient employees are better able to buffer negative workplace experiences and sustain innovative performance, underscoring resilience as a key psychological mechanism linking adversity to innovation-related outcomes.

Collectively, these findings indicate that resilience functions as a moderating buffer, facilitating recovery from adversity and serves as a fundamental mediating mechanism linking psychological adaptability to innovative work behavior. Accordingly, this study proposes the following hypothesis:


Hypothesis 3: Employee resilience positively impacts employees’ innovative behaviors.





2.4 Mediating role of employee resilience in the relationship between narcissistic leadership and employees’ innovative behavior

Employee resilience plays a critical role in explaining how individuals psychologically adapt to adverse leadership contexts. In this study, resilience functions as an internal regulatory mechanism that links narcissistic leadership to employees’ innovative behaviors. Studies show that narcissistic leadership intensifies psychological strain and accelerates the depletion of employees’ psychological resources (Bauer et al., 2014; Wang et al., 2022). According to COR theory, when individuals experience sustained resource loss and lack opportunities for replenishment, their capacity to cope with stressors and engage in discretionary behaviors such as innovation diminishes substantially (Kiazad et al., 2014).

Employee resilience alters this resource depletion process by enabling individuals to regulate negative emotions, maintain psychological equilibrium, and preserve goal-directed focus under adverse conditions. Employees with higher resilience reinterpret stressful leadership experiences, buffer emotional exhaustion, and sustain adaptive functioning even in high-pressure environments (Sutcliffe and Vogus, 2003). From a motivational perspective grounded in self-determination theory, resilience helps employees maintain intrinsic motivation and a proactive orientation under controlling or unsupportive leadership conditions, enabling them to continue engaging in innovative activities despite constrained external resources (Mohammad et al., 2024).

Taken together, narcissistic leadership undermines employees’ psychological resources, whereas employee resilience counteracts this depletion by restoring adaptive capacity and sustaining innovative engagement. Thus, resilience serves as a key psychological pathway that transmits the resource-depleting effects of narcissistic leadership to employees’ innovative behaviors (Kiazad et al., 2014; Mohammad et al., 2024).

Based on this theoretical foundation, this study proposes the following hypothesis:


Hypothesis 4: Employee resilience mediates the relationship between narcissistic leadership and employees’ innovative behaviors.





2.5 Moderating effect of supportive team climate in the relationship between narcissistic leadership and employees’ innovative behaviors

Recent research in organizational behavior suggests that the effects of leadership on employee innovation are not uniform but contingent on contextual conditions within the work environment. Among these conditions, a supportive team climate is a critical buffering mechanism that can shape employees’ behavioral responses to adverse leadership (Schneider et al., 2013). In this study, supportive team climate functions as a contextual resource that alters how employees interpret and respond to narcissistic leadership. In teams characterized by trust, collaboration, open communication, and emotional support, employees are more likely to perceive respect, inclusion, and shared responsibility, which collectively foster innovative engagement (Pasricha et al., 2023; Surianto and Nurfahira, 2024).

When leaders exhibit narcissistic tendencies, such as authority seeking, emotional neglect, and unilateral decision-making, employees often experience constrained self-expression and heightened psychological strain, which suppresses creativity and proactive behavior (Wang et al., 2022; Norouzinik et al., 2022). From a resource-based perspective grounded in COR theory, a supportive team climate provides alternative interpersonal and social resources that help employees regulate negative emotions and restore psychological balance (Zhou et al., 2019). This access to alternative support systems enhances employees’ sense of control and psychological safety, thereby weakening the adverse perceptions associated with narcissistic leadership.

Insights from situational strength theory and social information processing theory help explain why supportive team climate can attenuate the negative effects of narcissistic leadership. Situational strength theory posits that strong contextual cues reduce ambiguity in behavioral expectations and guide individual responses to external stimuli (Mischel, 1977), while social information processing theory suggests that individuals rely on environmental cues to interpret leadership behavior and determine appropriate responses (Salancik and Pfeffer, 1978). A supportive team climate provides salient social cues that shift employees’ attention away from leader-centric pressure toward shared goals and mutual support, thereby sustaining innovative motivation and implementation even under directive or authoritarian leadership conditions (Li and Liu, 2023).

Therefore, a supportive team climate functions as an alternative source of social support and a critical interpretive framework that reshapes employees’ cognitive and emotional reactions to narcissistic leadership. As a result, it can substantially attenuate the negative impact of narcissistic leadership on employees’ innovative behaviors. Based on these theoretical arguments, this study proposes the following hypothesis:


Hypothesis 5: A supportive team climate moderates the relationship between narcissistic leadership and employees’ innovative behaviors, such that a highly supportive team climate significantly reduces the negative impact of narcissistic leadership on those behaviors.





2.6 Moderating effect of supportive team climate in the relationship between narcissistic leadership and employee resilience

In today’s complex and dynamic organizations, employee resilience helps individuals adapt to challenges and recover from adversity. However, negative leadership does not erode or preserve resilience uniformly; instead, team-level contextual resources largely determine whether employees maintain or lose resilience. Prior research indicates that narcissistic leaders often manage teams in a self-centered manner characterized by excessive control, emotional neglect, resistance to criticism, and an overemphasis on authority (Braun, 2017; Cragun et al., 2020; Wang et al., 2022). Such leadership behaviors undermine employees’ autonomy and psychological safety, accelerate the depletion of psychological resources, and weaken coping capacity, thereby constraining the development and expression of employee resilience (Bauer et al., 2014; Norouzinik et al., 2022). These detrimental effects become especially pronounced when employees lack alternative sources of interpersonal and social support.

In this context, a supportive team climate serves as a critical contextual resource that can moderate the impact of narcissistic leadership on employee resilience. Consistent with COR theory, a supportive team climate provides alternative emotional and social resources that help offset leader-induced resource depletion (Rhoades and Eisenberger, 2002; Schneider et al., 2013). By enhancing employees’ sense of belonging and perceived support, supportive teams reduce employees’ sensitivity to leader-driven stressors and diminish the perceived threat associated with narcissistic leadership behaviors (Edmondson, 1999). Through ongoing peer interactions, supportive teams function as informal recovery systems that facilitate emotional regulation and resource replenishment, even in the presence of controlling or self-serving leaders (Li et al., 2024; Zhang et al., 2025).

Moreover, a supportive team climate provides stable social cues and consistent feedback that guide adaptive responses, enabling employees to maintain psychological balance and remain flexible in the face of uncertainty and pressure (Surianto and Nurfahira, 2024). Taken together, supportive team climate reshapes the contextual conditions under which narcissistic leadership influences employee resilience by buffering resource loss and facilitating recovery. As a result, a highly supportive team climate weakens the negative impact of narcissistic leadership on employee resilience. Based on this theoretical reasoning, this study proposes the following hypothesis:


Hypothesis 6: A supportive team climate moderates the relationship between narcissistic leadership and employee resilience, such that a highly supportive team climate significantly diminishes the negative impact of narcissistic leadership on employee resilience.






3 Methods


3.1 Sample and procedure

This study follows a deductive research logic and uses a quantitative, theory-testing design to examine the cross-level relationships among narcissistic leadership, employee resilience, and innovative behavior. The study tests theoretically grounded hypotheses, as well as mediation and moderation mechanisms, by employing a time-lagged multilevel structural equation model and gathering survey data from leaders and employees within fast-growing technology SMEs in China. The selected regions include Beijing, Shanghai, Guangzhou, Shenzhen, and Hangzhou. We first contacted the human resources departments of participating companies, which then helped us connect with team leaders after obtaining their consent. To ensure relevant experience, the study required all respondents to have worked at their current organization for at least 6 months (Sameer, 2018).

We administered the survey in three waves and assigned a unique code to each questionnaire to match team leaders with their team members across all three periods. In the first wave (September 13, 2024), we asked employees to assess narcissistic leadership and supportive team climate. In the second wave (October 7, 2024), employees completed a self-report measure of resilience. In the third and final wave (October 28, 2024), team leaders evaluated their subordinates’ innovative behaviors.

We designed the questionnaire to ensure semantic clarity and logical consistency. We administered all survey items in Chinese and used a rigorous back-translation procedure to preserve semantic equivalence because all participants were native Chinese speakers (Brislin and Freimanis, 2001). Additionally, we ensured strict confidentiality by using all collected data solely for this study and handling it anonymously and discreetly.

To support accurate evaluation and data matching, team leaders completed paper-based questionnaires to assess their subordinates’ innovative behaviors. We labeled each questionnaire with the corresponding team member’s name and code. After screening the data, we excluded 23 incomplete or invalid responses and retained 445 valid responses from 84 teams for analysis. These respondents represented a range of job functions, including technical, sales, and managerial roles.

This study used SPSS 29.0 to analyze the descriptive statistics of the respondents’ demographic characteristics. Among the 445 team members, 227 (51.0%) were female, and 218 (49.0%) were male.

Employees ranged in age from 20 to over 50 years old. Specifically, 11.0% were aged 20–30, 39.1% were 31–40, 33.5% were 41–50, and 16.4% were over 50 years old. In terms of education, 18.7% had completed college or less, 61.8% held a bachelor’s degree, and 19.6% held a master’s degree or higher. Regarding work experience, 2.0% had less than 2 years, 18.4% had 2–5 years, 36.4% had 6–10 years, and 43.1% had more than 10 years.

Among team leaders, 31 (36.9%) and 53 (63.1%) were male. Their age distribution was as follows: 4.8% were 20–30, 29.8% were 31–40, 48.8% were 41–50, and 16.7% were over 50. Regarding education, 4.8% had completed college or less, 70.2% held a bachelor’s degree, and 25.0% held a master’s degree or higher. In terms of experience, 17.9% had 2–5 years, 16.7% had 6–10 years, and 65.5% had over 10 years.

Team sizes also varied. Most teams had two-to-five members (84.5%), followed by teams with six-to-seven members (8.3%), eight-to-ten members (4.8%), and more than ten members (2.4%).



3.2 Measures

This study used a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). To measure narcissistic leadership, we used a six-item scale developed by Hochwarter and Thompson (2012), which employees used to evaluate their leaders. A sample item is: “My leader exhibits a high degree of self-centeredness.”

Leaders evaluated their employees using a nine-item scale developed by Janssen (2000). A sample item is: “This employee mobilizes support for innovative ideas (idea promotion).”

Employees self-evaluated their resilience on a five-item scale developed by Al-Hawari et al. (2020). A sample item is: “I typically navigate challenges in some manner at work.”

Participants assessed supportive team climate using a five-item scale adapted from the Supportive Organizational Climate (SOC) Inventory developed by Luthans et al. (2008). The items capture employees’ shared perceptions of supportive and respectful interaction norms within their team. A sample item is: “My leader consistently treats everyone with respect,” which reflects a commonly experienced team-level climate of fairness and support rather than an individual leader–member exchange.


3.2.1 Control variables (dummy variables)

This study employs dummy variables to represent categorical subgroups in the regression analyses, coding each category as 0 or 1.

At the individual level, we control for employees’ gender, age, educational level, and years of experience. We coded gender as male (0,0) and female (0,1). We categorize age as follows: 20–30 (0,0,0,0), 31–40 (0,1,0,0), 41–50 (0,0,1,0), and over 50 (0,0,0,1). We code educational attainment as junior college or below (0,0,0), bachelor’s degree (0,1,0), and master’s degree or above (0,0,1). We code years of experience as under 2 years (0,0,0,0), 2–5 years (0,1,0,0), 6–10 years (0,0,1,0), and over 10 years (0,0,0,1).

At the team level, we control for leaders’ gender, age, educational level, years of experience, and team size. We coded leaders’ gender as male (0,0) and female (0,1). We categorize leaders’ age as 20–30 (0,0,0,0), 31–40 (0,1,0,0), 41–50 (0,0,1,0), and over 50 (0,0,0,1). We code leaders’ education as junior college degree or below (0,0,0), bachelor’s degree (0,1,0), and master’s degree or above (0,0,1). We code leaders’ years of experience as under 2 years (0,0,0,0), 2–5 years (0,1,0,0), 6–10 years (0,0,1,0), and over 10 years (0,0,0,1). We categorize team size as 2–5 members (0,0,0), 6–9 members (0,1,0), and more than 10 members (0,0,1).

This coding approach allows us to incorporate categorical variables effectively into the regression models.




3.3 Data analysis

This study employs Mplus 8.3 to test the hypotheses with a multilevel model. To determine whether we should aggregate variables at the team level, we compute three indicators: the within-group agreement index (RWG), the intraclass correlation coefficient (ICC1), and the reliability of the group mean score (ICC2) (Bliese, 2000). For narcissistic leadership, ICC1 equals 0.600, indicating that 60.0% of the variance reflects between-group differences. ICC2 equals 0.900, which exceeds the 0.70 threshold and demonstrates acceptable reliability of the group mean. For the supportive team climate, ICC1 equals 0.660 and ICC2 equals 0.910, both of which indicate strong between-group variance and sufficient group-level reliability.

We also find RWG values of 0.885 for narcissistic leadership and 0.796 for supportive team climate, both above the 0.70 benchmark. These results indicate adequate within-group agreement and justify aggregating these constructs at the team level.

Based on these findings, we treat narcissistic leadership and supportive team climate as team-level variables, whereas we model employee resilience and employees’ innovative behaviors at the individual level.

We then conduct a null model test to determine whether multilevel modeling is necessary by examining how much variance in the dependent variables occurs at the group level. Table 1 shows that individual-level variance accounts for 54.9% of the variance in employee resilience and 50.8% of the variance in employees’ innovative behaviors. The ICC values for both outcomes exceed 0.138, which indicates a significant level of between-group heterogeneity (Snijders and Bosker, 2011). These findings confirm the appropriateness and necessity of using multilevel analyses.


TABLE 1 Null model test.


	Statistic
	Employee resilience
	Employees’ innovative behavior

 

 	Intraclass correlation coefficient (ICC) 	54.9% 	50.8%




 




4 Data analysis and results


4.1 Preliminary analyses

To establish the discriminant validity of the study variables, we conducted a confirmatory factor analysis (CFA) using R at the individual level. The CFA focused on evaluating whether narcissistic leadership, employee resilience, supportive team climate, and employees’ innovative behavior represent empirically distinct constructs. As the primary purpose of this analysis was to assess measurement distinctiveness rather than cross-level variance, we estimated the CFA as a single-level measurement model and did not explicitly model team-level nesting. The results, presented in Table 2, indicate that the hypothesized four-factor model demonstrated an excellent fit to the data (χ2 = 247.497, df = 269, χ2/df = 0.920, CFI = 1.000, TLI = 1.000, RMSEA = 0.000, SRMR = 0.024), and substantially outperform alternative models. These findings provide strong evidence for the discriminant validity of the four focal constructs and support the adequacy of the measurement model for subsequent hypothesis testing.


TABLE 2 Results of confirmatory factor analysis.


	Model
	DF
	CMIN
	CMIN/DF
	CFI
	TLI
	RMSEA
	SRMR

 

 	Four-factor model (NL, ER, STC, EIB) 	269 	247.497 	0.920 	1.000 	1.000 	0.000 	0.024


 	Three-factor model (NL, ER + STC, EIB) 	272 	1520.296 	5.589 	0.798 	0.777 	0.102 	0.108


 	Two-factor model (NL + ER + STC, EIB) 	274 	2371.041 	8.653 	0.660 	0.628 	0.132 	0.113


 	One-factor model (NL + EIB + ER + STC) 	275 	3200.712 	11.639 	0.526 	0.483 	0.155 	0.133





NL, narcissistic leadership; EIB, employees’ innovative behaviors; ER, employee resilience; STC, supportive team climate; DF, degrees of freedom.
 

Because self-reported data may be subject to common method bias, we conduct Harman’s single-factor test (Harman, 1976) to assess the possible impact of common method variance. The results indicate that the first unrotated factor represents 35.17% of the total variance, which is below the commonly accepted threshold of 40%. Therefore, common method bias is not a significant issue in this study.

We also assessed multicollinearity because the regression models included multiple explanatory variables. All variance inflation factor (VIF) values fell below 5, indicating no multicollinearity and reinforcing the robustness of the regression results.

Table 3 presents the reliability and validity statistics for all measured constructs. This analysis reveals that the Cronbach’s alpha coefficients for all variables exceeded the recommended threshold of 0.70, demonstrating satisfactory internal consistency (George and Mallery, 2024). Additionally, all the Average Variance Extracted (AVE) values exceeded 0.50, while the Composite Reliability (CR) values exceeded 0.70, thereby adhering to the widely accepted standards. These results confirm that all constructs exhibit acceptable reliability and convergent validity, thus affirming their appropriateness for further hypothesis testing and structural analysis.


TABLE 3 Reliability and validity of scales.


	Variable
	Item
	Cr-Alpha
	Factor loading
	CR
	AVE

 

 	Narcissistic leadership 	6 	0.900 	0.755–0.787 	0.901 	0.602


 	Employee resilience 	5 	0.906 	0.798–0.819 	0.906 	0.658


 	Supportive team climate 	5 	0.908 	0.821–0.843 	0.908 	0.664


 	Employees’ innovative behavior 	9 	0.901 	0.675–0.793 	0.902 	0.506





Cr-alpha, Cronbach’s alpha; CR, composite reliability; AVE, average variance extracted.
 

Table 4 presents the averages, standard deviations (SD), and intercorrelations for all measured variables. The maximum absolute correlation coefficient is 0.422, which falls below the commonly accepted threshold of 0.50. This result shows that multicollinearity does not pose a concern in this dataset.


TABLE 4 Descriptive statistics and correlations.


	Variable
	Mean
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

 

 	Individual level


 	

	1. Gender (female)



 	0.510 	0.500 	 	 	 	 	 	 	 	 	 	 	 	 	 	


 	

	2. 31–40 years old



 	0.391 	0.489 	0.021 	 	 	 	 	 	 	 	 	 	 	 	 	


 	

	3. 41–50 years old



 	0.335 	0.472 	−0.010 	−0.569*** 	 	 	 	 	 	 	 	 	 	 	 	


 	

	4. Over 50 years old



 	0.164 	0.370 	−0.003 	−0.355*** 	−0.314*** 	 	 	 	 	 	 	 	 	 	 	


 	

	5. Bachelor’s degree



 	0.618 	0.486 	0.025 	0.042 	0.166*** 	−0.189*** 	 	 	 	 	 	 	 	 	 	


 	

	6. Master’s degree



 	0.196 	0.397 	−0.061 	−0.081 	−0.134** 	0.164*** 	−0.627*** 	 	 	 	 	 	 	 	 	


 	

	7. 2–5 years



 	0.184 	0.388 	0.072 	0.356*** 	−0.337*** 	−0.211*** 	0.004 	−0.015 	 	 	 	 	 	 	 	


 	

	8. 6–10 years



 	0.364 	0.482 	−0.015 	0.025 	0.215*** 	−0.335*** 	0.066 	−0.043 	−0.360*** 	 	 	 	 	 	 	


 	

	9. More than 10 years



 	0.432 	0.496 	−0.009 	−0.270*** 	0.084 	0.509*** 	−0.062 	0.404 	−0.414*** 	−0.659*** 	 	 	 	 	 	


 	

	10. Employee resilience



 	3.387 	1.080 	−0.070 	0.040 	−0.076 	0.040 	−0.200*** 	0.095* 	0.017 	−0.008 	−0.006 	(0.811) 	 	 	 	


 	

	11. EIB



 	3.585 	0.841 	0.006 	0.000 	−0.017 	0.099* 	−0.161*** 	0.116* 	−0.037 	−0.014 	0.045 	0.422*** 	(0.711) 	 	 	


 	Team level


 	

	1. Gender (female)



 	0.369 	0.485 	 	 	 	 	 	 	 	 	 	 	 	 	 	


 	

	2. 31–40 years old



 	0.298 	0.460 	0.042 	 	 	 	 	 	 	 	 	 	 	 	 	


 	

	3. 41–50 years old



 	0.488 	0.503 	−0.105 	−0.636*** 	 	 	 	 	 	 	 	 	 	 	 	


 	

	4. Over 50 years old



 	0.167 	0.375 	0.055 	−0.219** 	−0.437*** 	 	 	 	 	 	 	 	 	 	 	


 	

	5. Bachelor’s degree



 	0.702 	0.460 	0.012 	0.139 	−0.146 	−0.058 	 	 	 	 	 	 	 	 	 	


 	

	6. Master’s degree



 	0.250 	0.436 	0.014 	−0.135 	0.151 	0.037 	−0.887*** 	 	 	 	 	 	 	 	 	


 	

	7. 2–5 years



 	0.179 	0.385 	−0.035 	−0.444** 	−0.455*** 	−0.209 	0.100 	−0.054 	 	 	 	 	 	 	 	


 	

	8. 6–10 years



 	0.167 	0.375 	−0.210 	−0.221* 	0.394*** 	−0.200 	0.012 	0.037 	−0.209 	 	 	 	 	 	 	


 	

	9. More than 10 years



 	0.655 	0.478 	0.192 	−0.185 	0.058 	0.325*** 	−0.089 	0.014 	−0.642*** 	−0.616*** 	 	 	 	 	 	


 	

	10. 6–7 members



 	0.833 	0.278 	0.037 	−0.008 	0.136 	−0.135 	−0.086 	0.124 	−0.141 	0.212 	−0.053 	 	 	 	 	


 	

	11. 8–10 members



 	0.048 	0.214 	−0.171 	−0.146 	0.117 	0.050 	−0.099 	0.129 	−0.104 	0.200 	−0.073 	−0.067 	 	 	 	


 	

	12. More than 10 members



 	0.024 	0.153 	0.204 	0.069 	0.004 	−0.070 	−0.240* 	0.271* 	−0.073 	−0.070 	0.133 	−0.047 	−0.035 	 	 	


 	

	13. Narcissistic leadership



 	3.248 	0.890 	0.077 	0.154 	−0.094 	−0.076 	0.132 	−0.022 	0.062 	0.061 	−0.097 	−0.060 	−0.229* 	0.087 	(0.776) 	


 	

	14. Supportive team climate



 	3.252 	0.792 	−0.086 	0.060 	0.039 	−0.068 	−0.057 	−0.026 	0.001 	−0.084 	0.065 	−0.030 	−0.031 	−0.061 	−0.397*** 	(0.815)





EIB, employees’ innovative behavior. The square root of AVE is along the diagonal. N employees = 445, N leaders = 84; * p < 0.05, ** p < 0.01, *** p < 0.001.
 

We assess discriminant validity by comparing the square root of each construct’s average variance extracted (AVE) with its correlations with other constructs. All constructs meet this criterion, which supports satisfactory discriminant validity.



4.2 Hypothesis tests

To test the proposed multilevel mediation and moderation hypotheses, we use multilevel structural equation modeling (MSEM) following Preacher et al. (2016). Given that employees were within teams, we explicitly separated within- and between-level variance components in the MSEM framework. We modeled narcissistic leadership and supportive team climate at the team level, whereas we specified employee resilience and employees’ innovative behaviors at the individual level, forming a 2-1-1 mediation model.

Before analysis, we group-mean-centered individual-level predictors and grand-mean-centered team-level variables in line with established cross-level modeling practices. We constructed interaction terms involving narcissistic leadership and supportive team climate at the between-level to test the hypothesized moderating effects. We handled missing data using full information maximum likelihood (FIML) and estimated indirect and conditional indirect effects based on model-implied path coefficients and their confidence intervals within the MSEM framework.

Table 5 shows that narcissistic leadership at the team level exerted a significant negative direct effect on employees’ innovative behaviors at the individual level, supporting Hypothesis 1 (β = −0.492, p < 0.001, 95%CI [−0.657, −0,309]). Narcissistic leadership (NL) also showed a significant negative association with employee resilience at the individual level, supporting Hypothesis 2 (β = −0,557, p < 0.001, 95%CI [−0.749, −0.365]). Employee resilience (ER), in turn, had a significant positive effect on employees’ innovative behaviors, supporting Hypothesis 3 (β = 0.200, p < 0.001, 95%CI [0.110, 0.291]). Mediation analysis further showed that employee resilience transmitted a significant indirect negative effect of narcissistic leadership on employees’ innovative behaviors (EIB), supporting Hypothesis 4 (β = −0.112, p < 0.01, 95%CI [−0.175, −0.048], NL → ER → EIB).


TABLE 5 Results of multilevel structural equation modeling (MSEM).


	Path
	Estimates
	S.E.
	T-value
	95% CI
	p-value
	Remarks

 

 	Direct effect


 	NL → EIB 	−0.492*** 	0.093 	−5.270 	[−0.657, −0,309] 	0.000 	Supported (H1)


 	NL → ER 	−0.557*** 	0.098 	−5.684 	[−0.749, −0.365] 	0.000 	Supported (H2)


 	ER → EIB 	0.200*** 	0.046 	4.329 	[0.110, 0.291] 	0.000 	Supported (H3)


 	Mediating effect


 	NL → ER → EGIB 	−0.112** 	0.033 	−3.437 	[−0.175, −0.048] 	0.001 	Supported (H4)


 	Moderating effect


 	NL × STC → EIB 	0.337*** 	0.096 	3.525 	[0.150, 0.525] 	0.000 	Supported (H5)


 	NL × STC → ER 	0.318** 	0.120 	2.653 	[0.083, 0.554] 	0.008 	Supported (H6)





NL, narcissistic leadership; EIB, employees’ innovative behavior; ER, employee resilience; STC, supportive team climate; * p < 0.05, **p < 0.01, ***p < 0.001.
 

To test moderation, we examined how supportive team climate influenced the relationship between narcissistic leadership and employees’ innovative behaviors. The results indicate that a supportive team climate significantly weakened the negative relationship between narcissistic leadership and employees’ innovative behaviors when support was high rather than low. The interaction effect was significant (β = 0.337, p < 0.001, 95% CI [0.150, 0.525]), indicating that a supportive team climate (STC) mitigates the detrimental effect of narcissistic leadership on innovation. These findings support Hypothesis 5 (NL × STC → EIB). Figure 2 presents the moderating effect of a supportive team climate on narcissistic leadership and employees’ innovative behaviors.

[image: Line graph comparing EIB values by NL levels, showing two groups: Low STC (solid line with diamonds) and High STC (dashed line with squares). For Low STC, EIB decreases from Low NL to High NL, while for High STC, EIB stays relatively constant.]

FIGURE 2
 Moderating effect diagram of supportive team climate on narcissistic leadership–employees’ innovative behaviors.


We also tested whether supportive team climate moderates the relationship between narcissistic leadership and employee resilience. The interaction term (NL × STC) was significant (β = 0.318, p < 0.01, 95% CI [0.083, 0.554]), indicating that a supportive team climate significantly reduces the negative impact of narcissistic leadership on employee resilience. In other words, supportive teams buffer the negative effects of narcissistic leadership by helping employees maintain psychological adaptability. These results support Hypothesis 6 and highlight the protective role of team climate in sustaining employee resilience under challenging leadership conditions. Figure 3 illustrates the moderating effect of a supportive team climate on the relationship between narcissistic leadership and employee resilience.

[image: Line graph comparing ER values across Low NL and High NL, with two groups: Low STC (solid line with diamonds) and High STC (dashed line with squares). Both groups show ER decreasing from Low NL to High NL, with a steeper decline for Low STC.]

FIGURE 3
 Moderating effect diagram of supportive team climate on narcissistic leadership–employee resilience.


To further assess the robustness of these findings, we conducted an additional analysis in R using an alternative analytical approach. Although we tested the primary hypotheses using MSEM in Mplus, the robustness analysis re-estimated the key paths using a different estimation framework to examine whether the direction and significance of the results remain consistent. As shown in Figure 4, the results of the robustness analysis closely mirror the main MSEM findings, which further support the stability and reliability of the proposed model.

[image: Path diagram illustrating relationships among narcissistic leadership, supportive team climate, employee resilience, and employees’ innovative behavior at team and individual levels, with standardized coefficients noted for each path and significance indicated by asterisks.]

FIGURE 4
 Robustness test results.





5 Discussion

This study examines the multilevel mechanisms through which narcissistic leadership shapes employees’ innovative behaviors in technology-oriented SMEs, with a particular focus on the mediating role of employee resilience and the moderating role of supportive team climate. By integrating individual psychological resources and team-level contextual factors, the findings provide a more nuanced understanding of how dark-side leadership influences employee innovation.

First, the results show that narcissistic leadership negatively affects employees’ innovative behaviors. Leadership characterized by self-centeredness, excessive control, and emotional neglect may constrain employees’ willingness and capacity to engage in innovation. Consistent with prior research on destructive leadership, narcissistic leaders appear to undermine employees’ autonomy and psychological safety, which are essential conditions for sustained innovative engagement.

Second, employee resilience plays a significant mediating role in the relationship between narcissistic leadership and innovative behavior. Specifically, narcissistic leadership reduces employee resilience, which in turn lowers employees’ innovative behaviors. This finding highlights resilience as a critical psychological mechanism by linking negative leadership to employee outcomes. Employees who experience sustained psychological strain and resource depletion under narcissistic leadership may find it increasingly difficult to recover, adapt, and invest effort in innovation-related activities.

Third, the results demonstrate that supportive team climate moderates the negative effects of narcissistic leadership on employee resilience and innovative behavior. In highly supportive team environments, supportive climates significantly weaken the adverse impact of narcissistic leadership. This finding suggests that team-level social and emotional resources compensate for deficiencies in leadership behavior, enable employees to regulate negative emotions, maintain psychological balance, and remain engaged in innovative work despite exposure to self-serving or controlling leaders.

Taken together, these findings underscore the importance of considering individual psychological resources and team-level contextual factors when examining the consequences of narcissistic leadership. Although narcissistic leadership poses substantial risks to employee resilience and innovation, supportive team climates and resilient employees can meaningfully buffer these negative effects, thereby shaping how leadership behavior translates into employee innovation outcomes.


5.1 Theoretical implications

This study enhances the literature on destructive leadership and organizational behavior by offering an in-depth analysis of how narcissistic leadership influences employees’ innovative behaviors. Rather than merely reiterating that narcissistic leadership harms employee outcomes, this study advances leadership research by demonstrating how such negative effects unfold and under what conditions organizations can constrain them. Building on prior studies (Chatterjee and Hambrick, 2007; Wang et al., 2022), this study empirically confirms that narcissistic leadership negatively influences employee innovation by undermining the psychological resources that support sustained creativity and experimentation. By situating this relationship within the context of technology-oriented SMEs, this study extends recent discussions on the dark side of leadership in innovation-driven environments (Fang et al., 2024; Khoso et al., 2025) and highlights the heightened vulnerability of employees in resource-constrained organizational settings.

Second, this study advances understanding of the psychological mechanisms underlying destructive leadership by identifying employee resilience as a key mediating process. Utilizing COR theory (Hobfoll, 1989; Kiazad et al., 2014), this research conceptualized employee resilience as a dynamic and developable psychological resource that narcissistic leadership can deplete over time, rather than as a stable individual trait. In doing so, the study extends recent resilience research by positioning resilience as a central explanatory mechanism linking destructive leadership to innovation outcomes (Mohammad et al., 2024; Srivastava et al., 2025). This perspective clarifies why innovation declines under narcissistic leadership: employees lose adaptive capacity and recovery resources, not simply motivation or ability.

Third, this study makes a distinct multilevel theoretical contribution by highlighting the buffering role of supportive team climate. The findings show that team-level contextual resources can attenuate the negative effects of narcissistic leadership on employee resilience and innovative behavior. These findings challenge a predominantly leader-centric view of management and demonstrate that leadership effects operate within collective team contexts. Supportive team climates provide salient social cues and shared resources that reshape how employees interpret and respond to destructive leadership, answering calls for multilevel investigations of dark-side leadership (Azam and Rizvi, 2021; Zhang et al., 2025).

Finally, this study contributes methodologically by adopting a multilevel and time-lagged design, which enables a more rigorous examination of cross-level relationships between leadership behavior, team climate, and individual innovation outcomes. By integrating individual psychological processes with team-level contextual conditions in Chinese technology-oriented SMEs, this research offers a more context-sensitive account of how destructive leadership shapes innovation over time.



5.2 Managerial implications

This study provides several concrete managerial implications for organizations, particularly SMEs operating in innovation-driven and resource-constrained environments.

First, given the consistent negative effect of narcissistic leadership on employees’ innovative behaviors, organizations should focus on identifying destructive leadership tendencies and limit the extent to which such tendencies shape innovation-related processes. In SMEs, where replacing leaders often proves difficult, organizations can establish clear role boundaries and formalized decision procedures to reduce excessive leader discretion in areas critical to innovation, such as idea evaluation, resource allocation, and credit attribution (Braun, 2017; Norouzinik et al., 2022). By constraining unilateral control and increasing transparency in innovation-related decisions, organizations can prevent narcissistic leadership styles from becoming deeply embedded in everyday innovation practices.

Second, the mediating role of employee resilience underscores the importance of strengthening employees’ psychological resources as a practical managerial intervention. Rather than relying solely on resource-intensive formal training programs, organizations can embed resilience-supportive practices into everyday work design and routines. For example, managers can provide employees greater task autonomy, adjust workloads realistically, and create opportunities for recovery following periods of high strain, thereby facilitating continuous resource replenishment (Luthans et al., 2006; Sutcliffe and Vogus, 2003). Such embedded practices help employees sustain adaptive functioning and innovative engagement, particularly when leadership support remains limited or inconsistent.

Third, managers can actively cultivate a supportive team climate to buffer the negative consequences of narcissistic leadership. In practice, this involves shaping team-level interaction patterns so that support, feedback, and recognition do not depend solely on the leader. Managers can, for instance, institutionalize regular team reflection meetings, organize structured peer problem-solving sessions, and implement peer-based recognition mechanisms to encourage mutual respect and collective engagement (Nembhard and Edmondson, 2006; Zhou et al., 2019). Through these team-based practices, employees gain access to alternative social and emotional resources within the group, which helps protect employee resilience and sustain innovative behavior even when leadership support is weak or inconsistent.

Overall, this study suggests that organizations cannot rely solely on correcting leader behavior to protect innovation. Instead, a dual strategy, combining the management of destructive leadership risks with the deliberate cultivation of employee resilience and supportive team climates, offers a more feasible and sustainable approach to maintaining innovative performance in SMEs.



5.3 Limitations and future research directions

This study makes significant theoretical and practical contributions; however, several limitations suggest directions for future research.

First, the study drew data from SMEs located in a specific Chinese region, which potentially limits generalizability. To enhance external validity, future research should expand the sampling frame to encompass organizations from various industries and national contexts.

Second, although the study used a time-lagged design and supervisor-rated innovative behavior to mitigate common method bias, it measured narcissistic leadership and supportive team climate from the same employees at the same time. As a result, shared perceptual biases might influence the observed relationships. Future studies can reduce this concern by separating these measures temporally or incorporating multi-source assessments to strengthen methodological robustness.

Third, this study focused exclusively on employee resilience as a mediating variable. Since leadership effects often involve multiple psychological processes, future research should incorporate additional mediators such as psychological safety, emotional exhaustion, or work engagement to build more comprehensive models.

Fourth, this study conceptualized narcissistic leadership predominantly as a negative and maladaptive influence. However, recent research indicates that narcissistic traits may exhibit nonlinear effects, such as U-shaped relationships, with moderate levels yielding positive outcomes in certain contexts, such as innovation-driven environments. Future studies should explore such nonlinear patterns or differentiate between adaptive and maladaptive narcissism to understand its complex impact on resilience and innovation behavior.

Finally, although this study examined supportive team climate as a moderating variable, it did not explore the antecedents of such a climate. Future studies should investigate the specific managerial practices or leadership behaviors that foster supportive team climates and enhance their buffering effect against destructive leadership.




6 Conclusion

This study developed an integrated multilevel framework explaining how narcissistic leadership constrains employees’ innovative behaviors in SMEs. The findings indicate that narcissistic leadership influences innovation indirectly by depleting employees’ psychological resources. Employee resilience serves as a central mediating mechanism, whereas supportive team climate shapes the strength of this process.

By grounding these mechanisms in the COR and self-determination theories, this research advances a resource-based explanation of dark-side leadership in innovation contexts. The framework highlights the importance of fostering employee resilience and supportive team environments to sustain innovation when organizations face adverse or self-centered leadership.
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Over the past two decades, the growing turbulence of the VUCA era, accelerated by the COVID-19 pandemic and digital transformation, has compelled organizations to develop agility as a vital capability for survival and adaptation. However, while organizational agility has received considerable scholarly attention, research on employee agility as its micro-foundation remains limited and fragmented, leaving substantial gaps in understanding the individual-level factors that shape organizational adaptability. This study presents a comprehensive bibliometric review of research on employee agility over the past 25 years, aiming to map its intellectual, conceptual, and social structures, identify gaps in the existing literature, and outline future research directions. The analysis encompasses 319 publications indexed in Scopus and Web of Science, spanning the period from 2000 to 2025. Using Biblioshiny and VOSviewer, the study examines publication trends, citation networks, thematic structures, and emerging research frontiers. The results reveal a sharp increase in publications since 2020, driven by the COVID-19 pandemic and digital transformation pressures. Three main clusters dominate the field: (1) organisational responses to change and disruption, (2) HRM practices and individual-level mechanisms, and (3) collaboration, knowledge sharing, and digital platforms. Despite these developments, significant gaps remain, including the limited integration of leadership, weak linkage between employee agility and innovation, the divide between HR-driven and digital-driven agility, and the underrepresentation of studies in the public sector and Southeast Asia. By synthesising fragmented insights across two major databases, this study highlights employee agility as a micro-foundation of organisational agility and proposes future research directions focusing on leadership, digital competence, innovation, psychological factors, and public sector contexts. These contributions position employee agility as not only a short-term adaptive capability but also a strategic enabler of innovation and sustainability in dynamic environments.
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1 Introduction

Over the past two decades, the world has entered an era of volatility, uncertainty, complexity, and ambiguity (VUCA), leading to widespread changes and disruptions across all aspects of life. The COVID-19 pandemic in 2020–2021, which led to a slowdown in the global economy, ushered in a “new normal” way of life (Ajgaonkar et al., 2022; Rauf et al., 2023; Yesudhas et al., 2021). At the same time, the digital revolution has continued unabated, marked by the growing use of artificial intelligence (AI), the Internet of Things, and automated work systems that have transformed how people work and interact (Jindal et al., 2021). These conditions have led organizations—as economic entities, social structures, and dynamic systems (Selznick, 1948) to be required not only to respond and adapt to change, but also to collaborate and innovate in a dynamic environment proactively. In other words, organizations are expected to possess agility as a vital capability to survive in rapidly changing environments.

Given that organizations are essentially run by individuals who execute the strategies and policies formulated by the organization, an agile organization is ideally operated by agile human resources. Therefore, along with the growing need to cultivate agility at the organizational level, academic and practitioner attention has also begun to shift toward agility at the individual level as a micro-foundation of organizational agility in both private and public sectors. Individual-level agility—commonly defined as proactive, adaptive, and resilient behavior (Alavi et al., 2014; Chong and Zainal, 2024; Lin et al., 2025; Loghmani et al., 2023; Pitafi et al., 2025d; Zhang et al., 2022), is seen as a determinant of how organizations respond to social and environmental dynamics. In the public sector context, employee agility has been defined as the collaborative behaviors of public employees in responding to crises and environmental changes (Albrecht, 2024). Team-level agility (workforce agility) has likewise been shown to mediate the relationship between organizational digitalization and performance (Sameer, 2024), as well as the relationship between leadership and performance (Varshney and Varshney, 2024). However, despite the burgeoning attention to the urgency of employee agility as a micro-foundation of organizational agility, employee agility itself has yet to become a major focus of research among academics (Nguyen et al., 2024).

Although research on employee agility has grown rapidly and significantly in recent years, there is an increasing risk of conceptual overlap and fragmented inquiry. The existing literature is structurally dispersed across journals, themes, and disciplinary perspectives, limiting scholars’ ability to discern dominant research trajectories and cumulative patterns. Moreover, employee agility and workforce agility are frequently discussed alongside similar constructs such as leanness, flexibility, and adaptability, resulting in blurred conceptual boundaries (Christofi et al., 2021; Nguyen et al., 2024). As a result, many studies focus on specific antecedents, outcomes, or contextual applications of agility, making it difficult to obtain a comprehensive understanding of how the field has evolved as a whole (Nguyen et al., 2024). Therefore, a bibliometric analysis is necessary not only to map the development of employee agility research over more than two decades but also to systematically synthesize an increasingly fragmented body of literature, clarify overlapping conceptualizations, and identify comparatively underrepresented dimensions and contexts that can inform future research agendas.

Amid the growing urgency to cultivate employee agility as a microfoundation of an organization’s dynamic capabilities, research on this topic remains limited and fragmented, and thus has yet to provide a comprehensive view for scholars or practitioners. Correspondingly, Nguyen et al. (2024), through a systematic review of 249 studies showed that agility contributes significantly to organizational performance, but most research remains more focused on the organizational level than on the individual level. Several previous studies have used a bibliometric approach to map the development of agility research by classifying the dominant antecedents, mechanisms, and outcomes in the literature. Among them, Reyes et al. (2024) conducted a comprehensive bibliometric and content analysis of learning agility research. While this makes an important contribution to understanding agility as an individual learning capability, it represents only one dimension of employee agility. Therefore, learning agility does not fully capture employee agility as a broader capability encompassing adaptive, proactive, and resilient behaviors in responding to changes in the work environment. Meanwhile, research specifically mapping research on workforce agility was conducted by Alviani et al. (2024) using a systematic literature review method. This study focused on an inventory and thematic classification of research on workforce agility through 2024, thereby providing a comprehensive overview of the positioning of employee agility variables and the research methodologies used in previous studies. However, this study does not fully understand the intellectual structure, conceptual evolution, and cross-level interrelationships that shape employee agility as an adaptive, proactive, and resilient capability.

Based on the above background, this bibliometric study aims to systematically map the development of employee agility research over the period 2000–2025; identify the most influential sources, authors, and documents; and trace the intellectual, social, and conceptual structures on the field through citation and co-word analysis. Accordingly, this study addresses the following research questions: (RQ1) How has employee agility research evolved over time in terms of publication trends, influential sources, and geographic distribution? (RQ2) What are the dominant themes and intellectual structures characterizing employee agility research, as revealed through science mapping? (RQ3) How is employee agility conceptualized across the main thematic clusters? And (RQ4) Which conceptual dimensions, contextual settings, and research perspectives remain comparatively underrepresented within an increasingly mature body of employee agility research?

By explicitly focusing on employee agility as a micro-foundation of organizational agility, this study contributes to the literature by providing a comprehensive, longitudinal mapping of the field over 25 years. Using Biblioshiny and VOSviewer, the analysis integrates performance indicators with science mapping techniques to support systematic synthesis and theory development. In doing so, this study provides a structured basis for identifying underexplored areas and formulating a future research agenda with both theoretical and practical relevance.

The structure of this paper consists of an Introduction that presents the background and justification for a bibliometric analysis on the topic of employee agility, followed by sections detailing the conceptual framework, methodology of the bibliometric analysis, the results and findings of the analysis, a discussion of the results, and finally the conclusion along with research limitations and future research directions.



2 Conceptual framework

Most research on employee agility has focused on agility at the organizational and team (workforce) levels. There have been few studies centered on agility at the individual level, even though this individual dimension began to appear in the literature around 2020. This gap is unfortunate, considering that agility at the organizational and team levels is fundamentally built upon the agility of the personnel or individual members within those entities. Employee agility at the individual level refers to an individual’s capacity to respond proactively to dynamics in the work environment, the ability to adapt quickly, flexibility, and initiative in facing the complexity of organizational tasks (Raut et al., 2022). Team-level agility (workforce agility) has also been shown to mediate the relationship between an organization’s digitalization and its performance (Sameer, 2024), as well as to mediate the relationship between leadership and performance (Varshney and Varshney, 2024).

A notable contribution in this area is the work by Petermann and Zacher (2021) who developed a behavioral taxonomy of employee agility using qualitative methods, thereby depicting employee agility as concrete behaviors rather than merely an abstract psychological concept. Another recent study by Pitafi et al. (2025a, 2025c) defines workforce agility as an individual’s ability to respond to unexpected environmental changes quickly and effectively. Employee agility was measured with three main dimensions, namely the ability to actively anticipate and handle change (proactivity), the ability to adjust one’s behavior and work approach to new conditions (adaptability), and the capacity to withstand pressure or stress when facing change (resilience) (Pitafi et al., 2025a, 2025c). Other studies have applied similar dimensions to define and measure employee agility while examining various antecedents influencing it, for example, Chong and Zainal (2024) and Varshney and Varshney (2024). Collectively, these studies underscore the importance of agility at the individual level as a building block or predictor of organizational agility, which in turn influences an organization’s strategies to survive and perform optimally during periods of change, as agility is an enabler of innovation.

Early research on employee and workforce agility has mainly relied, directly or indirectly, on the Resource-Based View (RBV), which considers human skills, flexibility, and expertise as valuable organizational resources that enhance performance and competitive advantage. From this perspective, agility-related traits are often viewed as relatively fixed assets embedded in employees or the workforce. However, several scholars have pointed out that RBV has limited explanatory power in dynamic and turbulent environments because it downplays innovation, managerial orchestration, and the ongoing reconfiguration of human resources. Ajgaonkar et al. (2022) explicitly note that early studies on workforce agility were largely grounded in the RBV and only loosely connected to dynamic capability theory, calling for a shift in theory that better captures the changing nature of work and organizational transformation. From a dynamic capability perspective, workforce and employee agility are individual-level dynamic capabilities that are prerequisites for organizational-level agility (Flavio et al., 2024). The framework of Dynamic Capabilities Theory explains how an agile workforce can become one of the organizational capabilities used to integrate, build, and reconfigure competencies in response to change, so that agile employees are viewed as organizational capabilities that will support strategic agility (Sharma et al., 2024).

Within DCT, agility is a capability that enables organizations to sense environmental changes, seize new opportunities, and continuously reconfigure resources and routines. Ajgaonkar et al. (2022) and Flavio et al. (2024) characterize workforce agility as a form of dynamic capabilities, grounded in micro-foundations such as sensing, seizing, and ongoing renewal, and supported by leadership decisions and HRM practices. Similarly, Jooss et al. (2024) contend that strategic and workforce agility cannot be achieved through static talent pools alone but require dynamic processes such as skills matching, workforce reconfiguration, and resource fluidity, emphasizing that agility results from coordinated human and managerial efforts. In line with this theoretical development, modern studies increasingly view employee and workforce agility as part of a dynamic capabilities portfolio rather than an outcome, which includes overlapping aspects such as adaptability, flexibility, resilience, and proactivity, which collectively support organizational change and innovation (Atanassova et al., 2025; Dubey et al., 2023; Flavio et al., 2024; Jafari-sadeghi et al., 2022). Human resource management, leadership, and learning practices are also seen as mechanisms to build agility as micro-foundation dynamic capabilities, since without agile employees, the organizational capability to sense, seize, and transform is difficult to implement (Ajgaonkar et al., 2022; Flavio et al., 2024; Sharma et al., 2024).

Other contemporary employee agility research increasingly acknowledges the value of integrative perspectives that allow multiple explanatory mechanisms to coexist, capturing how agility is enacted at the individual level and how it scales across teams and organizations. Those studies proposed several individual-related antecedents of organizational agility, such as individuals’ perceptions (Ludviga and Kalvina, 2024), trust toward organization (Jager et al., 2022), talent management (Aldabbagh, 2023), and dynamic capabilities of the organization (Zhang et al., 2025). It reflects a broader evolution in how agility is understood, as a multifaceted phenomenon shaped by individual cognition, behavioral responses, interpersonal interactions, and the surrounding context. From this perspective, employee agility is not tied to a single theoretical tradition, but can be examined through a range of complementary viewpoints that shed light on leadership influences, organizational settings, and the psychological dynamics underlying individual adaptability.



3 Methodology

This study employed a bibliometric analysis method to systematically examine research on employee agility and its development over the last 25 years (2000–2025). This research approach was chosen because it can provide a quantitative overview of publication trends, knowledge networks (both conceptual and intellectual), and thematic evolution of a research topic or field—especially one that remains fragmented. The bibliometric analysis in this article was conducted in two stages, namely performance analysis and science mapping. The performance analysis phase aims to identify trends in employee agility publications based on annual publication counts, authors, institutions, countries, and the most productive and influential publication sources. This analysis was based on results generated by Biblioshiny. Meanwhile, the science mapping focuses on uncovering the intellectual, social, and conceptual relationships among publications. This stage was carried out through co-citation analysis to identify the most influential works (Chen et al., 2016), co-word analysis to map core research themes (Kocaman and Kanbach, 2024), and thematic mapping and trending topics analysis to trace thematic evolution over the 25 years. Together, these two analysis stages underscore that bibliometric analysis serves not only to describe the productivity and impact of publications, but also to reveal the knowledge structure and emerging research directions in a field (Donthu et al., 2021). In line with Passas (2024) and Donthu et al. (2021), the bibliometric analysis of employee agility in this study was carried out in several key stages: defining the research objectives, extracting bibliographic data, cleansing and standardizing the data, analyzing the data, and visualizing and interpreting the results. The details of the analysis stages are depicted in the Donthu Diagram presented in Figure 1.

[image: Flowchart outlining bibliometric analysis process for employee agility research with four steps: identifying aim and scope, selecting analysis techniques, data collection and screening, and reporting findings using performance analysis and science mapping. Includes specific methods, exclusion criteria, and software tools.]

FIGURE 1
 The steps of bibliometric analysis. This figure shows how we conducted the bibliometric analysis, including the aim, techniques, data collecting and numbers of articles involved, and bibliometric report and findigs.


To analyze the collected dataset, this study utilized the Biblioshiny application (from the R-package Bibliometrix) and VOSViewer. Biblioshiny was used to support descriptive analysis of the dataset, such as publication trends, influential sources and authors, as well as thematic mapping and thematic evolution of employee agility research. Meanwhile, VOSViewer was used to construct co-citation and co-word network maps, allowing exploration of relationships or networks among research themes. VOSViewer was chosen because it is one of the most widely used tools in bibliometric analysis for illustrating interconnections among research concepts in the form of intuitive and interactive network maps (Bukar et al., 2023).

The data sources for this study were obtained from the Scopus and Web of Science databases, which are widely recognized as trusted sources of indexed, reputable international scholarly publications and which offer broad coverage. The search was conducted using the main keyword “employee agility” and related terms such as “workforce agility” and “employee adaptability.” This initial search identified 294 documents in the Scopus database and 232 documents in the Web of Science database with titles, keywords, or abstracts containing these terms. The retrieved data were then cleansed using parameters for publication timeframe, document type, field of study, and language. The publication timeframe was set from 2000 to 2025 to ensure the bibliometric analysis captured the research’s long-term trends and development. To maintain methodological consistency and analytical precision, this study limits the dataset to peer-reviewed journal articles published in English. Journal articles offer standardized, reliable bibliographic metadata, which is crucial for citation-based and co-word analyses. English was selected as the language of analysis because it is the primary language of international scholarly communication and facilitates meaningful comparisons across countries and disciplines. This approach adheres to established bibliometric review guidelines and helps minimize linguistic and structural differences that could otherwise distort science mapping results. While this approach enhances analytical consistency, it may underrepresent relevant studies published in other languages or dissemination formats. The subject areas of the publications were also restricted to business and management, psychology, arts and humanities, social science, computer science, and decision science. Other fields were excluded from the dataset because, aside from being small in number, they were not closely related to the field under review or mapping. For example, the search query used in Scopus was:

TITLE-ABS-KEY (“employee agility” OR “workforce agility” OR “employee adaptability”) AND PUBYEAR > 1999 AND PUBYEAR < 2026 AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “PSYC”) OR LIMIT-TO (SUBJAREA, “ARTS”) OR LIMIT-TO (SUBJAREA, “SOCI”) OR LIMIT-TO (SUBJAREA, “COMP”) OR LIMIT-TO (SUBJAREA, “DECI”)) AND (LIMIT-TO (DOCTYPE, “ar”)) AND (LIMIT-TO (LANGUAGE, “English”)).

Of the 294 records found in Scopus, 197 met the criteria and were eligible for inclusion in the analysis. These 197 records were then combined with the 232 documents from Web of Science and cleansed by removing duplicate entries, yielding a final dataset of 319 documents to be analyzed.



4 Results

The analysis of the collected dataset revealed findings that support research on employee agility. In this section, these findings are organized and presented as Performance Analysis and Science Mapping, providing comprehensive overview of employee agility research over the past 25 years.


4.1 Performance analysis


4.1.1 Trend of publications per year

Bibliometric analysis of the development of employee agility research over the past 25 years was conducted by mapping the annual output of articles on employee agility, to examine how academic interest in this topic has evolved. The trend in the number of articles on employee agility over the past 25 years is shown in Figure 2. The processed data on the annual trend of employee agility publications from 2000 to 2005 indicate an average growth of about 12% per year. The graph in Figure 1 also shows that publications on employee agility from 2000 to 2018 remained below 10 articles per year, except 2014, which saw a slight uptick to 12–13 articles. A surge in the number of employee agility studies occurred in 2019 and continued through 2024, during which the output of articles on this topic rose to more than 40 per year. This trend was likely driven by the COVID-19 pandemic in 2019, which caused disruptions in nearly every aspect of life and forced the world to live in a new normal era. As a result, agility—closely tied to the ability to respond and adapt to change—became a topic of heightened interest in academia.

[image: Line graph showing the number of articles published per year from 2000 to 2025, with steady low counts until 2018, followed by a sharp rise peaking above fifty articles in 2025.]

FIGURE 2
 Annual scientific production. This figure shows the trend in the number of articles on employee agility over the past 25 years (Year 2000 – 2025).


The increase in studies on employee agility since 2020 reveals a growing academic focus on employees’ ability to adapt to increasingly dynamic and uncertain work environments. This rise in publications during the post-COVID-19 period suggests that employee and workforce agility are being recognized more as strategic capabilities. They are viewed not only as essential for supporting operational and technical work aspects but also for addressing employees’ psychological wellbeing. In line with previous empirical findings, agility is understood as a mechanism that helps organizations maintain performance while better preparing for future crises (Raut et al., 2022; Srivastava and Gupta, 2022). Furthermore, the growing attention to employee adaptive capabilities is also related to the acceleration of digital transformation and the adoption of work technologies, which demand flexibility and continuous learning at the individual level (Maran et al., 2022; Sony and Mekoth, 2022b). In the digital era, agility at the individual level, encompassing adaptability, proactivity, and resilience, is known to be a capability that can influence performance, innovation, and an organization’s ability to adopt new management models (Alviani et al., 2024). Therefore, the increase in employee agility research since 2020 reflects a shift in conceptual attention to agility as a dynamic capability. This increase was followed by conceptual differentiation, which will be further discussed in the next section through a science mapping analysis.



4.1.2 Most relevant sources and cited documents

Bibliometric analysis was also conducted on the publication sources and articles that have published the most content on the theme of employee agility. Analyzing these data is important to provide an overview of the distribution of employee agility research across disciplines. The data on these sources are presented in Figure 3. The results shown in Figure 3 indicate that the majority of publications related to employee agility have been published in the journal Human Resource Management (11 articles), followed by Frontiers in Psychology (9 articles), Human Resource Development Quarterly (6 articles), and other journals focused on social science and psychology. Notably, journals outside the social sciences, such as Information Technology and People, have also published work on employee agility. Other articles are scattered across various journals that focus on general management and decision-making. This diversity of journal outlets suggests a cross-disciplinary trend in research on employee agility, spanning work psychology, management, and even technology-oriented disciplines.

[image: Horizontal bar chart showing the number of publications per year by journal titles, with “OTHERS” having the most at 217, followed by Human Resource Management at 11, then Frontiers in Psychology at 9, and several journals with fewer than 7 publications.]

FIGURE 3
 Most relevant sources in employee agility research. This figure shows the publication sources and articles that have published the most content on the theme of employee agility from the years 2000 – 2025.


Meanwhile, an analysis of the most highly cited articles was also performed, since a high number of citations provides insight into which research works serve as key intellectual foundations and main references in employee agility research. The documents that are most cited in employee agility studies from 2000 to 2025 are shown by Figure 4. These data showed that the three most-cited documents on employee agility are an article by Rebecca R. Kehoe and Patrick M. Wright titled “The Impact of High-Performance Human Resource Practices on Employees’ Attitudes and Behaviors,” with 830 citations. This article examines the relationship between employees’ organizational citizenship behavior and their perceptions of human resource management practices, as well as the factors that influence that relationship (Kehoe and Wright, 2013). Another highly cited article is by Jean-Charles Chebat and Paul Kollias titled “The Impact of Empowerment on Customer Contact Employees’ Roles in Service Organizations,” with 330 citations. This article focuses on how employees in the financial services sector cope with role conflict and role ambiguity, involving factors such as adaptability, self-efficacy, and job satisfaction (Chebat and Kollias, 2000). The next most-cited article is by Wang et al. (2017) with 280 citations; this work focuses on employee adaptability in the form of job crafting, which is influenced by transformational leadership. The subsequent highly cited publication is by Cullen et al. (2014) with 246 citations; this article primarily discusses how employees’ perceptions of change and organizational support influence job satisfaction and performance. Another frequently cited study is by Beltrán-Martín et al. (2008) with 241 citations, which was one of the early articles explicitly linking human resource management practices with workforce agility. Additionally, an article by Hopp et al. (2004) with 200 citations, connects agility with flexibility in management.
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FIGURE 4
 Most global cited documents regarding employee agility (2000-2025). This figure shows the most highly cited articles globally.


An analysis of the most relevant sources and most-cited documents shows that research on employee agility remains strongly rooted in human resource management, where employee agility is viewed as a behavior arising from employee talent development, leadership, and job design. Employee agility, as a product of human resource management, then becomes a flexible behavioral mechanism that allows employees to respond effectively to organizational demands, especially those related to performance improvement. Therefore, within this framework, employee agility links managerial systems and organizational performance to the organization’s adaptive capacity, of which employee agility is the micro-foundation. The dominance of this approach indicates that HRM provides a key intellectual foundation for early research on employee agility, supporting further conceptual expansion in later phases.



4.1.3 Most relevant author and corresponding authors’ countries

In addition to publication sources and influential articles, the bibliometric analysis also identified the most prolific authors in the field of employee agility. This helps illustrate who the key figures are that have consistently contributed to building and expanding the literature, and it also reflects the disciplinary loci that are driving growth in this research topic. The most relevant authors in the field of employee agility research are shown in Figure 5. This figure shows that Abdul Hameed Pitafi is the author with the highest number of articles on employee agility (16 articles). This finding underscores that Pitafi is a key figure in employee agility research, particularly on issues related to digitalization and digital innovation. Other authors such as Nandakumar Mekoth, Ashutosh Muduli, and Michael Sony, each with seven articles, also play important roles in extending the agility literature in the context of human resources and organizational behavior.
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FIGURE 5
 Most relevant author(s) of article about employee agility (Years 2000 – 2025). This figure illustrates who the key figures are that have consistently contributed to building and expanding the literature, and the disciplinary loci that are driving growth in this research topic from 2000 – 2025.


Articles published by Pitafi are known for their focus on research linking the role of enterprise social media with employee agility behavior, where enterprise social media can influence employee agility through higher quality communication, the formation of psychological safety, knowledge transfer, knowledge sharing, and more visible communication (Liu and Soomro, 2025; Pitafi et al., 2019, 2020; Pitafi, 2025; Pitafi et al., 2025c; Pitafi and Ren, 2021; Wei et al., 2020). In addition, in several of his studies, Pitafi also highlighted problems in the context of work implementation, such as conflict, stress, and work structure that can be related to employee agility (Pitafi, 2025; Pitafi et al., 2018, 2020), as well as the relationship between employee agility and digital competence and employee creativity (Lai et al., 2021; Pitafi et al., 2020; Rasheed et al., 2023; Wei et al., 2020). Meanwhile, the articles written by Nandakumar Mekoth together with Michael Sony mostly have a main focus on frontline employee adaptability in the service sector, both in its measurement, its relationship with the psychological side and organizational support, as well as the relationship between employee agility and technological skills possessed by employees (Sony and Mekoth, 2012, 2014, 2015, 2016a, 2017a, 2017b, 2019, 2022). Meanwhile, Ashutosh Muduli mostly writes articles about employee agility in the scope of learning agility and knowledge transfer, and the relationship between employee agility and employee psychological conditions or psychological empowerment, as well as their digital capabilities or abilities (Ghosh and Muduli, 2021; Muduli, 2016, 2017; Muduli and Choudhury, 2025; Muduli and Pandya, 2018; Srigouri and Muduli, 2024a).

An analysis of the most cited authors shows that the main intellectual contributions to employee agility research have developed through several distinct yet complementary thematic areas. Pitafi’s work mainly links employee agility to the digital environment and social interactions, especially through the role of enterprise social media in shaping communication quality, psychological safety, and knowledge sharing and transfer processes. Meanwhile, research by Sony and Mekoth focuses primarily on the adaptability of frontline employees in the service industry, emphasizing the importance of psychological wellbeing, organizational support, and technological skills in promoting agility. Muduli’s contribution, on the other hand, places employee agility within a framework of learning agility and psychological empowerment, highlighting the significance of individual learning, empowerment, and digital skill development. Overall, this pattern indicates that the most influential literature on employee agility has moved beyond traditional HRM methods toward a more multidimensional understanding that includes digital, psychological, learning, and workplace contexts.

An interesting finding from this analysis is that most productive authors come from an Asian background, especially India and Pakistan, which may influence the research environment. The distribution of countries of origin for corresponding authors in employee agility research is shown in Figure 6. The figure reveals that the largest number of employee agility articles was written by authors from India, with over 40 publications. Most of the publications by India-based authors were single-country studies (domestic research), rather than international collaborations involving multiple countries. Corresponding authors from China and the USA also contributed a significant number of articles, with each country producing over 20 and over 10 publications, respectively. Similar to India, research by authors in China and the USA more often took the form of domestic studies rather than cross-country collaborations. A similar trend is seen among corresponding authors from Malaysia, Australia, the Netherlands, Germany, and several other nations. In Indonesia, nearly all publications in this field have been conducted domestically. However, a different pattern appears in countries like Pakistan, Italy, Canada, New Zealand, and Poland, where corresponding authors more frequently engaged in cross-country research collaborations than purely domestic studies (even though the total number of publications from each of these countries is relatively small, fewer than 10 documents). This is notable because extensive domestic and international researcher networks can expand the impact and discussion on employee agility within the academic community.

[image: Horizontal bar chart showing the number of documents by country, split into single country publications (SCP) in teal and multiple country publications (MCP) in pink. India leads, followed by China and the USA, with a chart legend indicating collaboration type.]

FIGURE 6
 Employee agility article’s corresponding authors’ countries (Years 2000-2025). This figure shows the distribution of the countries of origin of corresponding authors in employee agility research from the years 2000 - 2025.


The distribution of the most prolific and corresponding authors by country indicates that research on employee agility has primarily developed in an Asian context, especially in India and Pakistan. This pattern suggests that most empirical work on employee agility originates from organizational settings in developing countries and economies experiencing rapid change, where issues like workforce flexibility, digitalization, and human resource management are particularly relevant. Additionally, the dominance of domestic publications (single-country studies) in nearly all contributing countries implies that employee agility is mainly studied within specific national and institutional contexts. While some countries are more active in cross-border collaboration, international networks in employee agility research are generally limited. This highlights the contextual nature of the development of the employee agility literature and offers insights into the geographic and institutional factors shaping knowledge in this field.



4.1.4 Most cited country

To examine the centers of intellectual influence in employee agility research globally, a bibliometric analysis was conducted of the countries most frequently cited in studies on employee agility. Over the last 25 years, the status of the most cited countries as shown by Figure 7. The analysis identified that the United States (USA) has been cited 2,672 times in articles on employee agility, making it the most frequently cited country in the global research landscape. Meanwhile, China and the Netherlands are the second- and third-most-cited countries in employee agility research, with 1,185 and 1,001 citations, respectively. Notably, the data do not yet show any Southeast Asian countries with substantial citation counts on this topic, reflecting that research originating from those countries has not (yet) been prominent in the literature.

[image: Horizontal bubble chart showing number of citations by country, with the United States leading at 2672 citations, followed by China with 1186, Netherlands with 900, India with 872, and other countries below 500 citations.]

FIGURE 7
 Most cited country in articles regarding employee agility (Years 2000 – 2025). This figure shows the countries that are cited the most in studies on employee agility.


Identifying the countries most frequently cited in employee agility research is important since it indicates the research contexts considered representative and relevant to understanding employee agility globally. Thus, a high number of citations from a given country not only reflects academic influence, but also suggests that the social, economic, and organizational contexts of that country are deemed pertinent and illustrative for the global understanding of employee agility. The dominance of the United States, China, and Western European countries as the most-cited nations indicates that the development of employee agility has been heavily influenced by established organizational and managerial settings in the global literature. The high citation rates from these countries suggest that empirical findings and conceptual frameworks from these contexts are the main reference points for understanding and explaining employee agility. On the other hand, the limited number of citations to research from Southeast Asia indicates that contributions from these regions have not yet been widely integrated into mainstream discussions of employee agility. This pattern suggests that although research on employee agility is growing geographically, its intellectual structure remains relatively concentrated, with dominant ideas about employee agility mainly shaped by the organizational and institutional experiences of a few key countries.



4.1.5 Most frequent words

This study also explored the most frequently used keywords by researchers in articles on employee agility. By analyzing patterns of commonly used terms, we can identify the main focus areas within employee agility over the past 25 years. The results, showing the most common words in employee agility research from 2000 to 2025, are displayed in Figure 8. The analysis revealed that the keywords “performance” (27 times) and “work” (55 times) are frequently used in this field. Other common terms include impact, management, and behavior, indicating a shift toward viewing agility as proactive capabilities that enable individuals to actively adjust and shape their work. The distribution of frequently used keywords highlights a strong emphasis on performance-related outcomes and work contexts, suggesting that the literature predominantly frames the phenomenon in terms of its practical implications rather than as an isolated concept. The prominence of terms such as performance, work, and impact indicates that earlier studies have mainly focused on how adaptive and responsive capabilities lead to tangible organizational results. Meanwhile, the presence of keywords related to management, antecedents, models, and behavior reflects a growing scholarly interest in understanding the underlying mechanisms, behavioral processes, and organizational conditions through which these capabilities are developed and enacted. Overall, this pattern suggests an evolution of the research toward more integrated explanations that connect individual behavior, management practices, and organizational performance.

[image: Bubble chart visualizing occurrences of keywords related to agility, with “workforce agility” reaching one hundred three occurrences, followed by “performance” at eighty-seven, “work” at fifty-five, and remaining keywords below fifty.]

FIGURE 8
 Most frequent word used in articles regarding employee agility (Years 2000 – 2025). This figure shows the most dominant keywords used by researchers in articles on employee agility from the years 2000 – 2025.





4.2 Science mapping

After the descriptive analysis that highlighted publication trends, sources, authors, and keywords, this section discusses the next phase: the science mapping analysis. Science mapping shows how the literature on employee agility is interrelated and has developed over time. Using co-citation and co-word analysis techniques, this mapping helps to uncover knowledge networks, the main thematic clusters, and the evolution of research directions that form the conceptual foundation of this field.


4.2.1 Co-citation network

A co-citation network analysis was performed to identify the intellectual structure in employee agility research, which comprises groups of authors who are often cited together. This analysis was based on descriptive data processed using Biblioshiny, and the results are shown in Figure 9. Figure 9 shows that over the past 25 years, the network of authors in the employee agility literature can be grouped into three main clusters. The first cluster, marked by orange nodes and networks and populated by authors such as Ashutosh Muduli, Deepika Pandita, Y. Zhu, and Pandya, represents psychological and individual-level approaches to employee agility. In this cluster, agility is understood as an adaptive capability related to employee psychological empowerment (Muduli and Pandya, 2018), an individual’s ability to respond to changes triggered by digital transformation and technological developments (Muduli and Choudhury, 2025; Rastogi and Pandita, 2025; Vapiwala et al., 2025), and its relationship to learning processes (Ghosh et al., 2021; Ghosh and Muduli, 2021; Srigouri and Muduli, 2024b). This cluster structure shows that employee agility is explained through psychological and learning mechanisms as the main micro-foundations at the individual level.
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FIGURE 9
 Co-citation network of employee agility articles’ authors (2000 – 2025). This figure shows groups of authors who are often cited together from the year 2000 to 2025.


The second cluster, represented by purple nodes and networks and including authors such as Nandakumar Mekoth and MHA Athamneh, focuses on human resource agility and how organizational context influences employee agility. Unlike the HRM approach, which highlights specific managerial practices and systems, this cluster views agility as a human resource capability at the organizational or collective level, shaped by organizational support, structure, and readiness (Athamneh and Jais, 2023; Husni et al., 2023; Sony and Mekoth, 2017a, 2017b). Therefore, employee agility is understood as the outcome of interactions between the individual and the wider organizational environment. This cluster demonstrates a meso-level perspective that connects the structural view of HRM with the individual psychological approach.

The third cluster, led by authors such as Abdul Hameed Pitafi and Prerna Panda, shows a strong connection between individual employee agility and technological and knowledge-based processes. In this cluster, employee agility is understood as an adaptive capacity embedded in technology use and knowledge-sharing mechanisms (Lai et al., 2021; Pitafi, 2025; Pitafi et al., 2025a; Rasheed and Pitafi, 2025), as well as in organizational factors such as organizational virtuousness (Panda and Singh, 2025a, 2025b, 2026). The structure of this cluster reveals that employee agility is not just a result of technological or organizational influences but also relates to aspects of wellbeing and work behavior, such as job crafting. Therefore, this cluster highlights an approach that considers employee agility as an integrated capability within a dynamic socio-technological and organizational system.

Overall, the cluster structure resulting from the co-citation analysis shows that employee agility research has evolved through multiple complementary intellectual pathways. Psychological approaches at the individual level highlight the importance of internal readiness and learning processes as micro-foundations of agility, while meso-level approaches place employee agility within the context of human resource capabilities and collective organizational influence. Conversely, socio-technological approaches expand the understanding of employee agility as an adaptive capability embedded in a technology- and knowledge-driven work ecosystem. These connections between clusters demonstrate that employee agility does not develop in a straight line within a single perspective but is instead shaped by the interaction of individual, organizational, and contextual factors. Therefore, the results of this co-citation analysis confirm that employee agility is a multidimensional construct shaped by contributions from various intellectual traditions, thereby providing the conceptual foundation for structural and thematic mapping in future analyses.



4.2.2 Bibliographic coupling

An analysis of the intellectual framework of employee agility research was also performed using bibliographic coupling to visualize the relationships between recent documents based on shared references. This illustrates the direction of current theoretical progress in employee agility studies. The results of the bibliographic coupling are presented in Figure 10, which maps research themes according to their centrality and impact. Centrality shows how connected a theme is to others in the research network, reflecting its importance or key position within the overall field. Impact, on the other hand, measures the maturity and internal strength of a theme, indicated by the number of supporting studies and the consistency of conceptual and methodological development. Combining these two measures allows themes to be classified into four groups: motor themes, niche themes, basic themes, and emerging or declining themes.
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FIGURE 10
 Bibliographic coupling of employee agility articles. This figure displays a theme is connection among themes in employee agility research from the years 2000 to 2025.


The analysis shows that workforce agility is a key and influential theme. This finding indicates that the current literature on employee agility is increasingly focusing on team-level agility and positioning workforce agility as an important concept that links different research areas. The role of workforce agility as a main theme marks a shift from viewing agility as an individual outcome to understanding it as a coordinated ability built into teamwork and organizational systems. Along with these primary themes, the bibliographic coupling map also highlights niche themes and those in emerging or declining fields. Although these themes have fewer connections to others, they show the diversification and expansion of employee agility research.

Specifically, the appearance of themes related to digitalization and individual adaptability in the quadrant shows that research on employee agility is increasingly focusing on integrating socio-technical factors and personal adaptive skills. Overall, this pattern indicates that while workforce agility remains a key focus in current research, studies on employee agility continue to evolve by combining individual and digital perspectives, which may shape future research directions. Therefore, this bibliographic coupling structure confirms the ongoing development of employee agility research, balancing both conceptual stability and thematic innovation, serving as a foundation for more detailed conceptual mapping in future studies.



4.2.3 Co-word analysis

Whereas co-citation analysis maps the network of authors in the employee agility field, co-word analysis offers insight into how key concepts in the employee agility literature are interrelated and have evolved by analyzing the keywords appearing in that literature. The co-word analysis in this study draws on thematic maps produced by Biblioshiny and VOSviewer, as well as trending topic data from Biblioshiny. Before conducting the co-word analysis, a process of cleaning and grouping keywords was performed to ensure the results remained consistent and clear. The initial keywords were taken from the author keywords and index keywords of the included journal articles. First, an automated cleaning step was carried out using bibliometric software, which involved converting all terms to lowercase, removing duplicates, and standardizing singular and plural forms (e.g., “employee agility” and “employees’ agility”). This manual step followed established bibliometric practices to reduce fragmentation caused by different terminology. The final cleaned and grouped set of keywords was then used for the co-word analysis.


4.2.3.1 Thematic map

One analysis performed in this study is a thematic map analysis based on the VOSviewer visualization of the dataset, as shown in Figure 11. The co-word network mapping results reveal three main clusters that shape the discourse of agility research. The red cluster centers on themes such as workforce agility, strategy, change, innovation, and technology, representing a research focus at both the organizational and macro-strategic levels. The authors and articles, such as Ciro Troise, Janani, Ciara Franco, and Petermann, are included in this cluster. This affirms that the literatures in this cluster suggests that employee agility emerges as a dynamic capability resulting from organizational efforts to cultivate employee intelligence and a collaborative culture, enabled by well-aligned and appropriately implemented policies (Franco and Landini, 2022; Petermann and Zacher, 2020; Troise et al., 2022). Apart from being positioned as an outcome, the literature in this cluster also frames employee agility as a central driver of innovation, sustainability, and successful change initiatives. Within the dynamic capabilities and digital transformation framework, an agile workforce constitutes a strategic capability that bridges turbulent environments and organizational performance, thereby supporting competitive advantage (Alviani et al., 2024; Janani and Vijayalakshmi, 2023, 2025; Petermann and Zacher, 2020, 2021).

[image: Network visualization graphic generated by VOSviewer shows interconnected keywords grouped into three colored clusters: red for terms like change and workforce agility, green for hrm perception and job, and blue for employee agility and workplace, with curved lines indicating relationships between the terms.]

FIGURE 11
 Thematic map of employee agility articles (Years 2000 – 2025). Analysed by VOSViewer. This figure shows main clusters of employee agility research.


Meanwhile, the green cluster consists of authors such as Athamneh, Prerna Panda, Nandakumar Mekoth, and Michael Sony, emphasizing that this cluster positions employee agility as the resuls of factors related to human resource management (HRM). This cluster highlights the important role of HR practices and individual mechanisms, including job crafting, supervisor support, commitment, and resources in shaping employee agility (Athamneh and Jais, 2023; Panda and Singh, 2026; Sony and Mekoth, 2016a, 2017b). Lastly, the blue cluster contains some authors, namely Abdul Hameed Pitafi and Muduli, so that some keywords such as workplace, knowledge sharing, and enterprise social media (ESM) are strongly linked in this cluster. This cluster illustrates how individual agility in the workplace can be nurtured through interaction, collaboration, and communication technology, which contributes to the formation of employee agility by gaining employees’ capabilities and psychological safety (Pitafi et al., 2019; Pitafi et al., 2025a; Zhu et al., 2023).

Overall, the three clusters reveal a layered yet fragmented body of agility research. The red cluster mainly reflects a strategic perspective, where agility is discussed in relation to innovation, organizational change, and performance in turbulent environments. In contrast, the green cluster shifts focus toward the managerial and HRM domains, highlighting how such capabilities are developed at the individual level. Meanwhile, the blue cluster emphasizes the everyday work context, stressing the importance of social interaction, collaboration, and digital communication in fostering adaptive behaviors. Although these perspectives are conceptually linked, they are often studied separately, with little effort to connect insights across different levels of analysis. Consequently, while the literature identifies multiple pathways for developing agility, it still falls short of explaining how individual and workplace processes are systematically linked to broader strategic and organizational outcomes.

These findings are also supported by a thematic map analysis using the Bibliometrix application, as shown in Figure 12. The thematic mapping illustrates how research on employee agility is distributed across four quadrants based on density and centrality. First, in the niche themes quadrant (high density—low centrality), topics such as impact, human resource management, and commitment appear. These themes have strong internal cohesion—meaning the existing studies on them are relatively solid and focused—but their contribution to the broader conceptual landscape remains limited. Thus, while important within their specific domain, these themes are not yet fully integrated into the main discourse on agility. Second, motor themes (high density—high centrality) have not yet shown a clearly dominant topic in this analysis. The absence of a strong motor theme suggests that agility research is still in a phase of theoretical consolidation and may require new driving themes to unify the field’s direction. Third, in the basic theme quadrant (low density—high centrality), we find topics like performance, work, and antecedents. These themes appear frequently and serve as conceptual foundations in the literature, particularly concerning the relationship between agility and performance. However, because their density is low (i.e., these studies do not form a very cohesive cluster), the work on these themes has been largely descriptive and has not yet developed deeper theoretical mechanisms. Fourth, emerging or declining themes (low density—low centrality) are represented by human resource management. This position suggests that although HRM was once a key reference in agility studies, its relevance in the current context appears to be waning or being supplanted by other, more contemporary perspectives.
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FIGURE 12
 Thematic map based on bibliometrix. This figure shows the density and centrality of employee agility research.


Outside the four quadrants, there are transitional themes that stand out, such as employee agility, knowledge management, task interdependence, as well as workforce agility, management, and innovation. Their relatively central positions indicate that these topics are currently developing and have the potential to become motor themes in the future. In particular, the linkage between employee agility and innovation suggests a new direction in research, emphasizing agility not just as a response to change, but also as a driver for the creation of organizational innovation.



4.2.3.2 Trending topics

In addition to mapping the thematic structure of research, this analysis also highlights trending topics that have developed over time. This approach makes it possible to observe the temporal dynamics of employee agility research, identifying topics that are on the rise, relatively established themes, as well as issues that are beginning to lose relevance. Accordingly, the analysis of trending topics provides a clearer view of the research front and potential future research agendas. The trending topics analysis was performed using VOSviewer and Bibliometrix. The results from VOSviewer include density and overlay visualizations of employee agility research, as shown in Figures 13, 14. The overlay visualization (Figure 14) shows a shift in the focus of employee agility research from around 2018 to 2022. Early themes (indicated by bluish-purple colors) centered on human resource management practices, job resources, commitment, and relationships, reflecting an initial focus on foundational work behaviors and traditional HRM functions. Over time, research began to shift toward themes of organizational change and strategy, represented by keywords such as change, environment, strategy, and workforce agility. In the most recent period (indicated by yellow), research has increasingly emphasized issues such as employee agility, knowledge sharing, training, and innovation. This suggests that recent studies focus on the role of individuals and organizational mechanisms in addressing digital transformation and the increasingly complex dynamics of work environments.

[image: Heatmap visualization generated by VOSviewer displays keywords such as “agility,” “workforce agility,” “employee agility,” “hrm perception,” and “environment.” Bright yellow areas indicate high keyword occurrence, while green and blue denote lower frequencies.]

FIGURE 13
 Density mapping of employee agility research topics. This figure shows themes density of employee agility research topics based on keywords from the years 2000 - 2025.


[image: Network visualization graphic showing clusters of related terms associated with workforce agility, job crafting, environment, employee agility, and HR practices. Colors represent a time gradient from blue (2018) to yellow (2022), with connections illustrating the relationship between keywords over time based on bibliometric data.]

FIGURE 14
 Overlay mapping of employee agility research topics. This figure shows a shift in the focus of employee agility research.


Meanwhile, the density visualization (Figure 13) reinforces these findings by showing that the highest density areas cluster around keywords like workforce agility, environment, strategy, and change, indicating that these themes have been central to the discourse over the past two decades. However, there are other emerging “hotspots” starting to gain prominence, namely employee agility and knowledge sharing, although their intensity is still lower compared to the organization-level themes. This confirms that research at the individual level is growing but has not yet become dominant. In contrast, certain topics such as enterprise social media (ESM) and association appear more isolated with low density, indicating that those areas remain niche and present significant opportunities for future exploration.

Trending topics in employee agility field of research were also analyzed using Bibliometrix, with the results shown in Figure 15. The analysis of trending topics indicates that research on employee agility has undergone a significant shift in the last two decades. In the early phase, studies largely emphasized classic issues such as performance, management, and organizational culture, which provided the conceptual foundations for understanding agility in an organizational context. However, since 2018—particularly in the wake of the COVID-19 pandemic—there has been a sharp increase in new topics that are more contextual to digital transformation demands and disruptions in the work environment. Terms such as employee agility, workforce agility, adaptability, and impact have risen rapidly in frequency, indicating a growing academic interest in agility as a core capability of individuals and organizations.

[image: Bubble chart tracking the emergence and frequency of key workplace terms from 2009 to 2025, with horizontal lines marking periods of usage and bubble sizes indicating term frequency. Terms such as “engagement,” “innovation,” and “employee agility” appear increasingly frequent after 2017, showing recent focus trends.]

FIGURE 15
 Trending topics based on bibliometrix analysis. This figure shows the terms used in employee agility research from the years 2000 - 2025.






4.3 Summary of findings

The performance analysis presented in Section 4.1 shows that research on employee agility has grown steadily and continues to accelerate, reflecting rising scholarly interest in how organizations build adaptive capacity in changing environments. At the same time, the science mapping results in Section 4.2 suggest that this growth has not followed a single, unified path. Rather than accumulating as a homogeneous body of knowledge, the field has evolved through several partially connected research streams. The co-citation patterns point to early intellectual roots that are closely tied to HRM and performance-oriented traditions, while the bibliographic coupling results indicate that these managerial perspectives continue to shape the field alongside emerging strategic and psychological approaches. At a more conceptual level, the co-word analysis shows that employee agility is increasingly discussed in strategic, technological, and knowledge-related contexts, indicating a gradual shift toward more capability-oriented and context-sensitive interpretations. Taken together, these findings suggest that the literature is expanding not only in volume but also in thematic richness, gradually moving beyond a predominantly HRM-centered framing toward a more multidimensional understanding that brings together psychological mechanisms, strategic responsiveness, and knowledge-driven organizational dynamics.

Overall, the results of the bibliometric analysis show that research on employee agility is developing through increasingly complex and multidimensional intellectual and conceptual dynamics. Co-citation analysis identifies several key intellectual traditions that form the basis for understanding employee agility, ranging from psychological approaches at the individual level, to meso-level perspectives emphasizing the role of organizational context and human resource agility, to socio-technological approaches linking agility to digital processes and knowledge-based interactions. Furthermore, bibliographic coupling analysis indicates that recent research is increasingly focusing on workforce agility as a collective capability, while also allowing for thematic differentiation that integrates digital aspects and individual adaptability. These findings are supported by thematic maps and trending topics analysis, which reveal a shift in research focus from traditional managerial and performance issues to viewing agility as a core capability related to innovation, learning, and organizational resilience amid changing work environments. Thus, these results confirm that employee agility is not a static, single construct, but rather a concept that continues to evolve through interactions across individual, organizational, and socio-technological levels, forming the foundation for the subsequent theoretical and conceptual discussion.




5 Discussion

Taken together, the performance and science mapping analysis suggest that research on employee agility is not only expanding in volume but also becoming increasingly differentiated in how the concept is understood. While early work remains closely tied to HRM and performance-focused traditions, more recent studies point to a gradual broadening of perspectives, with stronger links to strategic, psychological, and knowledge-based viewpoints. The co-word and coupling patterns indicate that agility is increasingly seen as a multidimensional capability shaped by strategic responsiveness, technological settings, and organizational context. At the same time, the visible separation among clusters suggests that this body of research has yet to reach full theoretical integration. Against this backdrop, the following section reflects on the implications of these developments for theory building, methodological approaches, and directions for future research.


5.1 The evolution and intellectual structure of employee agility research

Based on the findings from the publication performance analysis and knowledge mapping, research on employee agility shows a clear evolutionary pattern, both over time and conceptually. Regarding publication output, the slow growth of articles in the early stages, followed by a sharp increase since 2019, indicates that employee agility is becoming more recognized as a crucial factor in addressing the challenges of an uncertain work environment. This rise not only signifies increased research activity but also reflects a shift in academic focus toward agility as a strategic capability in response to the global crisis, rapid digital transformation, and post-pandemic work changes. As a result, employee agility has transitioned from a marginal topic in human resource management to a central theme in modern organizational and management discussions.

From an intellectual structure perspective, the results of science mapping show that the development of employee agility research is shaped by several complementary yet not fully integrated intellectual traditions. Co-citation analysis reveals a research cluster rooted in an individual psychological approach, emphasizing psychological conditions, learning, and empowerment as the foundation of agility. Conversely, another cluster reflects a meso-level approach that views agility as a collective human resource capability influenced by organizational support and context. Additionally, a socio-technological cluster has emerged, linking employee agility to digital technology, knowledge sharing, and platform-based interactions. The presence of these clusters confirms that employee agility does not develop along a single theoretical path but rather through interactions among different perspectives, highlighting the complexity of the phenomenon under study.

These findings are supported by bibliographic coupling and thematic mapping results, which highlight the dynamics of thematic consolidation and differentiation in current research. Workforce agility emerges as a central theme linking various contemporary research streams, showing a trend toward consolidation at the collective and organizational levels. At the same time, the thematic map and trending topics analysis reveal the emergence of new themes focused on employee agility, knowledge sharing, innovation, and resilience. This pattern reflects the literature’s efforts to expand the understanding of agility beyond simply an adaptive organizational response to a multidimensional capability rooted in the individual and continuous learning processes.

Overall, the performance analysis and science mapping results show that employee agility research is in an early stage of maturity, characterized by rapid publication growth and a variety of conceptual approaches. However, this maturity is still incomplete, as integration between the individual, organizational, and socio-technological contexts has not yet been fully achieved. Therefore, the development of employee agility research can be viewed as a process shifting from initial fragmentation to the need for a more integrated conceptual framework that can explain agility as an adaptive ability functioning across different levels and contexts.



5.2 The missing link and future direction of employee agility research

Based on the synthesis of publication performance analysis and intellectual structure mapping, research on employee agility is experiencing rapid growth but still has opportunities for conceptual and contextual improvements. Although the literature has expanded greatly over the past 20 years, with more publications, diverse themes, and the emergence of various interdisciplinary approaches, science mapping results show that connections between different levels of analysis and research traditions remain somewhat limited. Therefore, future research on employee agility should focus on bridging these gaps and enhancing understanding of agility as an adaptive capability that functions dynamically across various organizational settings. Some missing links and future directions of employee agility research are defined as follows.


5.2.1 The integrated research framework

The results of the bibliometric analysis, both in performance analysis and in science mapping analysis, show that there remains a need for research that integrates agility at the individual (micro) level with agility at the work team (meso) and organizational (macro) levels. Previous literature has examined the role of organizations in shaping employee agility capabilities (Alavi et al., 2014; Breu et al., 2002; Franco and Landini, 2022; Harsch and Festing, 2020; Muduli, 2016, 2017; Sherehiy and Karwowski, 2014), the role of employee agility in translating the role of organizations in improving adaptive performance or performance in general during times of change (Alviani et al., 2024; Muduli, 2016; Salmen and Festing, 2022; Varshney and Varshney, 2024), and the role of agility as an antecedent of organizational agility and organizational performance (Alviani et al., 2024; Franco and Landini, 2022; Petermann and Zacher, 2022; Prieto and Talukder, 2023). However, although these studies have developed in parallel, those that explicitly position employee agility as a micro-foundation that connects and drives agility at the meso and macro levels remain relatively limited.

The literature on employee and workforce agility shows that most research is fragmented by level of analysis. At the individual level (micro-level), employee agility is generally understood as an individual’s capability to behave adaptively, proactively, and resiliently in the face of change (Alavi and Wahab, 2013; Alviani et al., 2024; Breu et al., 2002; Petermann and Zacher, 2022; Rasheed and Pitafi, 2025; Storme et al., 2020). Employee agility is also often associated with psychological factors and individual competencies, such as psychological empowerment (Cyfert et al., 2022; Muduli, 2017; Storme et al., 2020) and the use of digital technology (Durst et al., 2023; Ghosh et al., 2021; Muduli and Choudhury, 2025; Pitafi, 2025). At the organizational level (meso-level), agility is more often positioned as a result of managerial practices, organizational structure, human resource management, and flexible work systems (Alavi et al., 2014; Breu et al., 2002; Franco and Landini, 2022; Harsch and Festing, 2020; Muduli, 2016, 2017; Sherehiy and Karwowski, 2014), while at the institutional or environmental level (macro-level), employee agility is influenced by regulatory pressures, industry dynamics, and external environmental uncertainty (Ajgaonkar et al., 2022; Muduli, 2016; Salmen and Festing, 2022; Walter, 2021). Most empirical research still treats employee agility as a stand-alone independent or mediating variable, without explicitly linking it to the formation of organizational or institutional agility within a dynamic framework. Thus, although the literature is rich in identifying the antecedents and consequences of agility, the mechanisms by which employee agility contributes to the formation of cross-level agility through dynamic capability mechanisms have not yet been systematically formulated.

For example, a study by Petermann and Zacher (2022) highlighted the importance of the interaction of various factors at the individual, team, and organizational levels in fostering the formation of agile organizations. Meanwhile, research by Franco and Landini (2022), Lai et al. (2021), and Muduli (2017) demonstrated that individual technological and digital competencies can drive competency-based work structures, ultimately fostering organizational agility. Research that explicitly addresses the role of multilevel employee agility is conducted by Junker et al. (2022), who demonstrated that team-level agility can shape collective norms that enable individuals within the team to perform well. However, this research focused more on how meso-level agility shapes micro-level agility, while also examining how the collective influence of micro-level agility shapes meso- and macro-level agility.

The dynamic capabilities perspective highlights that organizational capabilities develop from the activities, behaviors, and interactions of actors at the micro level, which are then combined into capabilities at the meso and macro levels. In this view, employee agility can be seen as a micro-foundation that allows organizations to respond to change quickly and sustainably. Therefore, further research should create an integrated framework that explains these cross-level mechanisms and explores how to increase agility at each level by utilizing organizational resources, including the role of top management, a culture and climate that foster agility, and the dynamics of internal and external pressures.



5.2.2 Research stream integration

The bibliometric analysis also shows that over the past 25 years, much of the literature has tended to associate employee agility with human resource management practices. The results of thematic mapping and trending topics analysis indicate a shift in research focus from traditional managerial practices to issues related to digitalization, innovation, and knowledge-based learning. However, the literature still reveals a tendency toward two fairly separate research streams: a human resource management-based approach and a digital technology-based approach. While employee agility is indeed closely related to HRM, environmental factors—especially digital transformation—cannot be ignored. One of the clearest gaps in the literature is the divide between one stream of research focusing on human resource-driven agility and another emphasizing digital-driven agility. Agility is seen as an enabler of innovation and change; therefore, innovation and digital competencies that help develop and strengthen agility are essential areas of research.

Traditional agility research (what we might call HR-driven agility) has largely highlighted the role of HRM practices, job commitment, employee engagement, and performance as primary antecedents of agility (Aldabbagh, 2023). This perspective frames agility as a product of effective human resource management practices—for example, through talent management, supportive leadership, and training programs (Jager et al., 2022). In this view, human resource-driven agility centers on an organization’s structural factors and human interactions as the foundation for developing individual agility.

In contrast, recent research trends increasingly emphasize digital-driven agility, namely the role of technology, digitalization, and digital competence as key determinants. Studies such as Alviani et al. (2024) and Pitafi et al. (2025a) highlight how the use of enterprise social media (ESM), AI-based systems, and knowledge-sharing platforms can drive individuals to become more adaptive, responsive, and innovative. In this context, agility is no longer seen merely as an outcome of traditional HR practices, but as arising from individuals’ ability to acquire digital competencies and interact productively within a digital ecosystem.

However, our bibliometric results show that these two streams of research have thus far progressed in parallel with little conceptual integration. Human resource-driven agility research is more prominent in the management and HR literature, whereas digital-driven agility appears frequently in the innovation, information systems, and technology management literature. Few studies explicitly bridge the two—for instance, by examining how HRM practices can enhance employees’ digital competencies, or how digital tools and analytics can strengthen the effectiveness of HR-driven agility initiatives. Yet, such integration is important for providing a comprehensive understanding of how employee agility is cultivated in the VUCA era.

This gap represents a significant opportunity for future research. Empirical studies can be directed toward testing multilevel models that integrate HRM factors with digitalization factors. For example, one could examine a model in which empowering leadership and talent management (as HR-driven antecedents) are combined with digital competence, AI adoption, and ESM usage (as digital-driven antecedents), to assess their joint impact on employee agility and organizational innovation (Naim et al., 2024; Zhang et al., 2022). Such integration would not only enrich theoretical understanding but also offer practical guidance for designing more comprehensive organizational strategies to develop agility. Therefore, future research needs to integrate these two perspectives, for example, by examining how HRM practices, leadership, and talent development can strengthen individual digital capabilities, and how digital technology can act as an enabler for the effectiveness of HRM practices in fostering employee agility.



5.2.3 The limited exploration of certain dimensions and context

Another aspect that needs attention in shaping agile individuals is the role of leadership and the presence of employee trust in leadership (Zhang et al., 2022). During times of organizational change, leaders who can maintain operational stability while empowering organizational resources and encouraging innovation are key to fostering agility. Prior research has shown that transformational leadership can enhance employee performance by developing individual potential and articulating a long-term organizational vision (Ali et al., 2025; Islam et al., 2021, 2022; Lee et al., 2023). Leadership behaviors that are oriented toward employees as valuable resources can influence employees’ feelings about change, their trust and understanding of changes taking place, as well as their performance and resistance to those changes (Weber et al., 2022). Employee trust in leadership is particularly critical during periods of change; thus, leadership styles that are transformational, servant-oriented, foster collaboration, and use reward systems in performance management should be employed to encourage employee behaviors that contribute to organizational agility (Musaigwa, 2023). Leaders must also be cautious in applying dual or multiple leadership styles, since not all combinations of styles may benefit the organization (Weber et al., 2022). The importance of building employee trust in leadership during times of change has not yet been supported by sufficient empirical research, especially concerning the relationship between trust in leadership and the development of employee agility that leads to optimal performance.

Moreover, in light of organizations’ need to maintain good performance and ensure sustainability in volatile environments, ambidextrous leadership—a leadership style that flexibly balances exploration and exploitation—has been suggested as well-suited to organizational needs (Khan et al., 2025; Zhang and Suntrayuth, 2024). Ambidextrous leadership has been found to have a positive and significant effect on agility by increasing an organization’s ability to respond to change while simultaneously innovating (Zhang and Suntrayuth, 2024). It has also been empirically shown to foster innovative work behaviors, increase work engagement, and build the talent agility required to develop an agile organization (Gouda and Tiwari, 2024). Other findings suggest that the combination of ambidextrous leadership and organizational agility drives sustainable innovation and business transformation (Khan et al., 2025). However, there is still a lack of research explicitly examining the role of ambidextrous leadership in fostering employee agility.

The analysis also highlights the limited exploration of psychological and sustainability dimensions in employee agility research. Although factors such as empowerment, mindset, and wellbeing have begun to receive attention in recent studies, they have not yet been fully integrated into the core framework of agility research. Future research could broaden its focus by viewing employee agility not only as a short-term adaptation mechanism but also as a capability that supports the long-term sustainability of individuals and organizations. This approach would enable a more comprehensive understanding of the relationship between agility, psychological health, and organizational resilience. Future research should also pay greater attention to psychological dimensions and sustainability factors related to employee agility. Aspects such as employee wellbeing, career adaptability, and psychological empowerment can function not only as antecedents of agility, but also as important outcomes that support individual resilience and organizational sustainability (Storme et al., 2020). By treating psychological factors as integral to employee agility, future studies can broaden understanding to recognize that agility is not just a short-term adaptive capability but also a strategic capability for ensuring long-term sustainability in a VUCA world.

The bibliometric analysis also reveals critical limitations in the contexts of existing research on employee agility. Highly cited publications are still dominated by authors and institutions from the United States, India, and China, whereas research from Southeast Asia remains very limited. The dominance of these three countries in the agility literature can be understood, given their well-established research ecosystems and the intense digital transformation dynamics they face. However, investigating employee agility in Southeast Asian contexts is important because countries in this region have distinctive bureaucratic structures, work cultures, leadership styles, and societal conditions, which may differ from Western contexts. The applicability of agility-related theories and practices needs to be tested under these differing conditions to ensure their relevance and effectiveness.

Another context limitation is the heavy focus on private or commercial sector organizations, with far fewer studies conducted in government or public sector contexts. This gap is noteworthy because government organizations often have bureaucratic characteristics and face constraints such as limited resources and complex regulations, which can engender resistance to change. Building an agile government could foster innovation, continuous learning, and cross-unit collaboration, thus improving the performance of public institutions by enhancing collaboration and increasing the capacity to address complex social problems (Neumann et al., 2024).

In the face of a growing need for government organizations to also become agile—so that they can be responsive and adaptive to change—empirical research measuring how agility is formed, especially at the micro (individual) level in the public sector, is still scarce (Fischer and Neumann, 2024; Kühler et al., 2024; Neumann et al., 2024; Neumann et al., 2024). Neumann et al. (2024) suggest that adopting agility principles in government organizations should prioritize developing agility internally first. They describe forms of agility in government entities as “agile as a culture change,” “agile as governance,” and “agile as methodology.” Fischer and Neumann (2024) further argue that agility in government can be applied at three levels: macro (institutional), meso (organizational), and micro (individual). At the macro level, agility involves responses to external environmental changes, bureaucratic reforms, and regulatory adjustments; at the meso level, agility involves organizational restructuring, process redesign, and project management changes; and at the micro level, agility is reflected in individuals or teams through adaptive attitudes and behaviors. Therefore, empirical studies that examine the antecedents or impacts of employee agility at the micro level in government organizations are needed.





6 Conclusion

This study offers a comprehensive overview of how employee agility research has developed over the past 25 years, using a bibliometric approach that combines publication performance analysis with intellectual structure mapping. The findings indicate a clear shift in how employee agility has been understood over time. Originally rooted in human resource management practices and performance-focused perspectives, the concept has gradually evolved into a more multidimensional view of agility as an adaptive capability that is increasingly vital in environments marked by workplace uncertainty, rapid digital transformation, and changing work practices following the COVID-19 pandemic. The surge in recent publications reflects heightened academic interest in the strategic importance of agility, not only at organizational and team levels but also among individual employees. The science mapping results further show that employee agility research has developed through several interconnected yet partly distinct intellectual traditions. These include psychological approaches emphasizing individual adaptation, meso-level perspectives focusing on organizational context and managerial practices, and socio-technological approaches linking agility to digitalization and knowledge sharing. Together, these streams suggest that employee agility cannot be understood through a single theoretical lens. Instead, it emerges as a capability shaped by the interaction of individual traits, organizational structures, and broader contextual factors. Overall, the findings show that while the field of employee agility is approaching an early stage of quantitative maturity, significant opportunities still exist for deeper conceptual integration across levels of analysis, theoretical perspectives, and empirical contexts. In this way, the study not only traces the intellectual development of employee agility research but also lays a conceptual foundation for future work aimed at developing more integrated and contextually grounded theories and empirical studies.

This study makes several important contributions to the employee agility literature. First, it enhances understanding of how the concept has evolved by documenting a shift from a narrow focus on HRM practices toward a broader view of agility as a multidimensional, cross-level adaptive capability. By integrating insights from co-citation analysis, bibliographic coupling, and thematic mapping, the study shows that employee agility is shaped by the interaction among psychological, organizational, and socio-technological perspectives, which have often been examined separately. Second, the findings highlight employee agility as a potential microfoundation for workforce and organizational agility. By emphasizing the connection between individual adaptive behaviors and collective organizational capabilities, this study extends existing agility research and paves the way for multilevel theoretical frameworks that better explain how organizations build and sustain adaptive capacity. Third, this study contributes to a conceptual reorientation of employee agility, moving beyond its treatment as a reactive response to change. Instead, agility is increasingly understood as a proactive capability that supports innovation, continuous learning, and organizational resilience. This shift broadens the theoretical role of employee agility from a short-term survival mechanism to a key driver of long-term value creation. Methodologically, this study demonstrates the value of adopting an integrative bibliometric approach. By combining publication performance analysis with multiple science mapping techniques, the study not only maps the structural landscape of employee agility research but also captures its conceptual evolution over time. The use of a comprehensive dataset spanning 25 years enables the identification of both stable intellectual foundations and emerging research frontiers. More broadly, the findings illustrate how bibliometric analysis can be used reflexively to support theory development and synthesize complex bodies of knowledge, even without additional qualitative methods.

Despite its contributions, this study has several limitations. First, the analysis is restricted to English-language journal articles indexed in a single database, so relevant studies published in other languages or indexed elsewhere may not be fully included. Second, the bibliometric approach depends on citation relationships and keyword frequencies and therefore cannot replace in-depth qualitative analysis of individual articles. As a result, the conceptual interpretations here reflect broad patterns in the literature rather than detailed theoretical comparisons. Third, while this study identifies trends and conceptual gaps, it does not aim to establish causal relationships among variables. Future empirical research is therefore necessary to test and refine the conceptual insights presented here across various organizational settings, sectors, and institutional contexts.
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Introduction: This study draws upon the cognitive-affective systems theory of personality to explore the dual-mediated mechanisms linking coaching leadership to employees' incremental innovation and job performance. Specifically, we investigated the mediating roles of psychological safety (as a cognitive factor) and group positive affect (as an emotional factor) within this process.
Methods: We collected data from 445 participants distributed across 92 startup teams in China and analyzed the data using multilevel analytical techniques.
Results: The analysis indicated that coaching leadership is positively associated with incremental innovation and group positive affect. Furthermore, the results revealed differentiated cognitive-affective pathways: group positive affect serves as a salient affective mechanism linking coaching leadership to employee outcomes, whereas psychological safety operates in a more context-dependent manner.
Discussion: These findings suggest that the influence of coaching leadership on cognitive and affective mechanisms varies across high-pressure organizational contexts. This highlights the importance of considering environmental and structural conditions when examining leadership processes to foster employee innovation and performance.
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1 Introduction

The era of economic globalization, big data, and the mobile internet has fundamentally transformed organizational environments, placing increasing demands on leadership behaviors that can effectively mobilize and sustain employee performance (Cooper et al., 2018). In dynamic and highly competitive contexts, the effectiveness of organizational change largely depends on how leaders motivate subordinates and communicate goals, expectations, and perspectives (Liu et al., 2020). Accordingly, leadership has been widely recognized as a critical antecedent of employees' innovative behaviors and performance outcomes, attracting growing scholarly attention (Lee et al., 2020; de Haan et al., 2023).

Among various leadership approaches, coaching leadership (CL) has emerged as a particularly influential style for fostering employees' competencies and strengthening leader-follower relationships grounded in trust and mutual understanding (Alonderiene and Majauskaite, 2016; Marrone et al., 2022). By emphasizing guidance, encouragement, open communication, and empowerment, CL enhances employees' cognitive abilities and intellectual capacity while promoting effective leader-member interactions that benefit both individuals and organizations (Hagen and Gavrilova Aguilar, 2012; Ellinger, 2013; Jones et al., 2016). Prior studies have linked CL to a range of positive outcomes, including organizational citizenship behavior, job satisfaction, favorable governance perceptions in performance evaluations, and reduced turnover intentions (Moen and Federici, 2012; Özduran and Tanova, 2017; Dello Russo et al., 2017; de Haan et al., 2023).

Despite this growing body of research, the underlying mechanisms through which CL translates into employee outcomes remain insufficiently understood (Marrone et al., 2022). In particular, prior research has tended to examine the effects of CL either through cognitive or affective pathways in isolation, offering limited insight into how multiple mechanisms may operate concurrently. Drawing on the cognitive-affective systems theory of personality, individual behavior is shaped by the interaction between cognitive-affective processes and situational factors (Mischel and Shoda, 1995). This perspective suggests that leadership effects cannot be fully explained by direct relationships alone, underscoring the importance of examining mediating mechanisms that link leadership behaviors to employee outcomes (Marrone et al., 2022).

Although both cognitive and affective mechanisms have been emphasized in prior leadership research, their relative sensitivity to CL may differ across contexts characterized by high performance pressure and limited managerial discretion. In such environments-commonly observed in Internet-based small and medium-sized enterprises (SMEs)-leaders often face constrained authority and intense performance demands, which may differentially activate employees' cognitive and affective responses (Frazier et al., 2017; Edmondson and Bransby, 2023). However, existing studies have rarely specified which mechanisms are more salient under these contextual conditions, nor have they systematically compared their relative roles within a single analytical framework.

To address this gap, the present study examines how CL influences employees' incremental innovation (II) and job performance (JP) through cognitive and affective mediating mechanisms in Chinese Internet SMEs. Specifically, psychological safety (PS) is conceptualized as a cognitive mechanism, while group positive affect (GPA) is conceptualized as an affective mechanism, enabling an examination of how these mechanisms operate within the leadership process. By explicitly distinguishing and empirically comparing these two mechanisms, this study aims to clarify how CL exerts differentiated effects on employee outcomes in high-pressure, discretion-limited organizational contexts. In addition, this study adopts a multilevel analytical approach to capture leadership effects across individual and team levels.



2 Theoretical background and hypotheses development


2.1 CL and JP

According to (Whitmore 2010), coaching enables individuals to express their latent potential to achieve optimal performance. coaching leadership (CL) emphasizes an equal partnership between leaders and followers, articulates direction through vision, and prioritizes the long-term growth and development of members. Consequently, CL is considered particularly effective when managers seek to support employees in developing enduring personal strengths rather than focusing solely on short-term performance outcomes (Berg and Karlsen, 2016).

To perform the role of a coaching leader effectively, managers are required to possess a “coaching mindset,” along with the skills and abilities necessary to enact coaching behaviors in daily interactions with subordinates (Hunt and Weintraub, 2002). (Ellinger and Bostrom 2002) further argue that effective CL is characterized by trust in and empathy toward others, a reduced reliance on direct control, a willingness to support others' development, a belief in individuals' intrinsic motivation to learn, and openness to feedback. These characteristics suggest that CL fosters a supportive environment in which employees are encouraged to reflect on their work, experiment with new approaches, and continuously improve their capabilities (Marrone et al., 2022).

Employee performance refers to behaviors and actions that contribute to the attainment of organizational goals (Campbell, 1990), and performance is generally considered satisfactory when employees successfully fulfill the responsibilities associated with their roles (Campbell et al., 1993). Similar to how leaders' coaching skills help employees explore and adopt more effective ways of working and behaving, managers' coaching behaviors have been shown to enhance employee performance at both individual and group levels (Wakefield, 2006). In particular, providing constructive feedback is a core element of coaching leadership, as it facilitates learning processes and contributes directly to improvements in job performance (JP) (Mulder and Ellinger, 2013). Moreover, CL provides encouragement, guidance, authorization, and access to resources that help employees achieve their work-related objectives (Hagen, 2012; de Haan et al., 2023).

Therefore, prior research suggests that CL creates conditions that enable employees to perform their jobs more effectively by fostering learning, enhancing cognitive capabilities, and supporting goal attainment.

Thus, based on the above studies, we propose the following hypothesis:

	H1: CL has a positive effect on employee's JP.



2.2 Mediating role of the GPA between CL and II

In increasingly complex and hyper-competitive information-oriented business contexts, innovative behavior is essential for organizational survival, sustainable success, and competitive advantage (Bagheri et al., 2022). Thus, innovative abilities or tendencies are regarded as one of the most crucial skills that business employers need (Bos-Nehles et al., 2017). (Messmann and Mulder 2012) characterized innovative behavior as a sequence of physical and cognitive actions conducted by employees, either individually or collaboratively, to accomplish tasks essential for advancing innovation.

Researchers have distinguished radical and incremental innovation (II) based on product change and novelty (Nord and Tucker, 1987). Radical innovation refers to drastic changes that are fundamentally different from existing technologies, whereas II refers to a small range of changes that appear on the continuum of current technologies (Ettlie et al., 1984). On the one hand, exploratory activities that seek new growth opportunities outside the framework of existing customers and knowledge drive radical innovation. On the other hand, activities that utilize existing skills and knowledge to meet current customer needs drive II (Benner and Tushman, 2003). Because II does not require implementing entirely new technologies and methods, it is particularly suitable for resource-constrained SMEs (Woschke and Haase, 2016).

Previous studies indicate that group positive affect (GPA) precedes desirable individual and team performance (Kelly and Barsade, 2001). By promoting new ideas and activities, GPA may elicit preferable team connections and extend attention to environmental circumstances, thoughts, and actions in the workplace (Vacharkulksemsuk and Fredrickson, 2013). Furthermore, GPA promotes team reflexivity, which enhances adaptability and collective problem-solving (Messmann and Mulder, 2015; Chi, 2022; Huang et al., 2022).

According to the broaden-and-build theory of positive emotions (Fredrickson, 2001), positive affect expands individuals' cognitive and behavioral repertoires, enabling greater flexibility and creativity. Leaders play a key role in shaping shared emotional experiences within teams, thereby influencing collective affective states (Sánchez-Cardona et al., 2018). Accordingly, CL, which emphasizes encouragement, support, and open communication, is likely to foster GPA among team members (Marrone et al., 2022).

Thus, based on the several studies we reviewed, we propose the following hypotheses:

	H2: CL positively impacts the GPA.

Building on affective perspectives on innovation, we further argue that GPA enhances employees' engagement in II by promoting flexibility, reflexivity, and adaptive responses to work challenges (Chi, 2022; Huang et al., 2022).

	H3: The GPA positively impacts II.

Taken together, these arguments suggest that GPA serves as an affective mechanism linking CL to employees' II.

	H3-1: The GPA mediates between CL and II.



2.3 Mediating role of PS between CL and II

Psychological safety (PS) occurs when employees feel safe taking interpersonal risks in the workplace (Edmondson et al., 2004). According to Kahn (1990), PS enables employees to express themselves without fear of negative consequences. Prior research has identified PS as a critical cognitive condition that facilitates employee learning, voice behavior, and innovation-related activities (Choi, 2007; Cheng et al., 2008; Frazier et al., 2017).

CL represents a supportive leadership style in which managers encourage employee development and provide resources and assistance (Hagen, 2012). When employees perceive their leaders as supportive and trustworthy, they are more likely to experience PS (Mayer and Salovey, 1997). Gregory and Levy (2010) further emphasize that high-quality CL is characterized by reassurance, openness, and effective communication, all of which contribute to psychologically safe work environments (Edmondson and Bransby, 2023).

Drawing on social cognitive theory, employees' behaviors are shaped by environmental cues that influence their cognitive evaluations (Rauniyar et al., 2017). From this perspective, CL can be viewed as an important situational factor that reduces perceived risks associated with experimentation and failure, thereby enhancing PS (Frazier et al., 2017).

Thus, we propose the following hypothesis:

	H4: CL positively affects PS.

Employees engaging in incremental innovation often face uncertainty and the possibility of failure (Javed et al., 2017). PS enables employees to tolerate such risks and persist in innovation-related efforts (Edmondson and Lei, 2014). Accordingly, PS is expected to facilitate employees' engagement in II (van Zyl et al., 2021).

	H5: PS has a positive effect on II.

Taken together, these arguments suggest that PS functions as a cognitive mechanism through which CL influences II.

	H5-1: PS mediates between CL and II.



2.4 II and JP

Innovative behavior entails producing and applying new ideas through experimentation (Utsch et al., 1999). Through such behavior, employees gain access to diverse information and develop deeper understandings of problems and solutions (van Zyl et al., 2021). Trial-and-error learning further expands employees' knowledge bases and enhances their capabilities (Kollmann et al., 2017).

Accordingly, II is expected to contribute positively to JP by facilitating learning and capability development (van Zyl et al., 2021).

Based on the following hypotheses, we propose that employee II positively influences JP:

	H6: II positively affects employee JP.
	H6-1: II mediates between GPA and employee JP.
	H6-2: II mediates between PS and employee JP.

Figure 1 illustrates this study's theoretical model.
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FIGURE 1
 Theoretical model.





3 Methods


3.1 Participants

We collected data from 92 startup small business teams in China to examine the relationship between CL and JP. To enhance methodological rigor and minimize common method bias (CMB), we adopted a multi-wave and multi-source research design. Prior to data collection, we contacted human resource managers and team leaders of the participating firms to explain the academic purpose of the study. Participation was voluntary. To ensure data accuracy and confidentiality, a unique identification code was assigned to each leader-subordinate dyad before questionnaire distribution. This coding system allowed us to match employee responses with leader evaluations across different survey waves without revealing personal identities. Questionnaires were distributed via individualized online survey links. Participants were assured that their responses would remain anonymous and be used solely for academic research purposes. This procedure was particularly important in reducing social desirability bias when responding to sensitive constructs such as psychological safety. To further ensure data quality, we applied strict screening criteria. Questionnaires were excluded if they (a) contained incomplete responses, (b) exhibited straight-lining response patterns, or (c) failed the matching process across survey waves. Because the participants were all Chinese, we translated the entire questionnaire from English to Chinese. We conducted four surveys from August 15, 2022, to December 30, 2022. During the first survey from August 15 to August 21, 2022, we asked employees questions about CL. During the second survey, which was conducted between August 27 and September 3, we asked employees about their GPA. Then, during the third survey, which was conducted between September 10 and September 17, employees responded to questions concerning PS and II. In the third stage, we also conducted the first leaders' evaluation of employees' JP. Finally, to receive feedback about the impact of the variables on the results, we conducted our fourth survey between December 23 and December 30, 2022, with leaders completing their second evaluation of JP.

We distributed 549 surveys online and excluded invalid data after four surveys. In total, we obtained 445 valid questionnaires from employees, accounting for 81.05% of the response rate. Additionally, we obtained 92 valid questionnaires from leaders. Of the 445 employees, 46.3% (N = 206) were female, while 53.7% (N = 239) were male. The demographic group with the most employees was those aged 30–39, accounting for 42% of the total sample (N = 187). The employees' education comprised 45.6% (N = 203) with a college degree, followed by the next highest percentage of 34.4% (N = 153) with a bachelor's degree.

Employees with 1 to 3 years of work experience accounted for the largest proportion, that is, 27.9% (N = 124). Of the 92 leaders in our study, 67.4% (N = 62) were male, while 32.6% (N = 30) were female. Most leaders were between aged between 40 and 49, 41.3% (N = 38), and the largest proportion, 52.2% (N = 48), had a bachelor's degree. Regarding work experience, most leaders had seven or more years, 45.7% (N = 42). Finally, the sales/distribution/service industry accounted for the largest percentage of jobs, at 25% (N = 23).



3.2 Measures

Because all our respondents were all Chinese, we translated all measurement scales into Chinese using back translation (Brislin, 1980). We used a five-point Likert scale from 1 (strongly disagree) to 5 (strongly agree). Three Chinese graduate students who specialize in English reviewed the question items to ascertain the accuracy of the translations. Subsequently, we conducted focus group interviews with two graduate students and one professor to understand the questionnaire's suitability.

We assessed CL with a ten-item questionnaire developed by (Heslin et al. 2006), with a Cronbach's alpha coefficient of 0.921. This study used the ten-item GPA developed by Watson et al. (1988), resulting in a Cronbach's alpha coefficient of 0.930. In addition, this study used the six-item JP developed by Tseng and Fan (2011), achieving a Cronbach's alpha coefficient of 0.897. Moreover, our research used the three-item PS developed by Siemsen et al. (2009), resulting in a Cronbach's alpha coefficient of 0.788. Finally, this study used the 11-item II developed by Sheng and Chien (2016) and Scott and Bruce, 1994, with a resulting Cronbach's alpha coefficient of 0.946.




4 Data analysis and result


4.1 Analytical approach and CFAs (confirmatory factor analysis)

Using the Amos 23.0 program, we conducted a CFA to verify the convergent and discriminant validity of the variables before putting our hypotheses to the test. The results at the team level were as follows: χ2 = 286.299, DF = 169, χ2/df = 1.694, IFI = 0.975, TLI = 0.972, CFI = 0.975, and RMSEA = 0.040. The results at the individual level were: χ2 = 223.452, DF = 167, χ2/df = 1.338, IFI = 0.990, TLI = 0.988, CFI = 0.990, and RMSEA = 0.028. The average variance extracted (AVE) values varied from 0.542 to 0.617, exceeding the threshold of 0.50 (Hair et al., 2010). Similarly, all composite reliability values exceeded 0.70:0.922 (CL), 0.931 (GPA), 0.791 (PS), 0.946 (II), and 0.901 (JP) (Nunnally, 1978). Thus, all values satisfied the convergent validity requirements, and the fit was acceptable.

All standardized factor loadings were statistically significant and exceeded the recommended threshold of 0.60, supporting indicator reliability. Discriminant validity was further assessed using the Fornell-Larcker criterion. As shown in Table 1, the square roots of the AVE for each construct (presented on the diagonal) were greater than their corresponding inter-construct correlations, indicating satisfactory discriminant validity. Furthermore, variance inflation factors (VIFs) were below the critical threshold of 5, suggesting that multicollinearity was not a concern. In addition, the study information gathered at the individual and group levels originated from the same source (Podsakoff et al., 2003). There was no common technique variance, as evidenced by the first component's cumulative variation of 33.857%, which is less than 40%. Moreover, we used a test to determine whether the variables were multi collinear. According to our results, there was no collinearity issue because the variance inflation factor was less than 5.

TABLE 1 Results of correlation coefficients analyses.	Individual-level variables	Mean	SD	1	2	3	4	5	6	7
	(a) Individual-level variables.
	1. Age	0.46	0.499							
	2. Gender	1.82	0.840	0.073						
	3. Education	2.53	0.806	−0.012	0.071					
	4. Work experience	2.60	1.302	0.033	0.809**	0.063				
	5. PS	3.639	0.945	0.015	−0.039	0.026	−0.006	(0.748)		
	6. II	3.590	0.932	0.017	0.480	−0.013	0.075	0.097*	(0.785)	
	7. JP	3.554	0.953	−0.110*	0.091	0.042	0.116*	0.003	0.335**	(0.778)
	(b) Team-level variables.
	Team-level variables	Mean	SD	1	2	3	4	5	6	7
	1. Team leader's age	0.33	0.471							
	2. Team leader's gender	2.93	0.923	−0.203						
	3. Team leader education	3.04	0.694	−0.044	−0.287**					
	4. Team leader work experience	4.17	0.847	0.049	0.324**	−0.331**				
	5. Team leader work industry	3.05	1.699	−0.160	−0.005	−0.058	0.047			
	6. CL	3.631	0.483	−0.027	0.049	0.050	0.010	(0.736)		
	7. GPA	3.311	0.546	0.26	0.055	−0.101	−0.078	0.286**	(0.758)	

CL, coaching leadership; PS, psychological safety; JP, job performance; II, incremental innovative behavior; GPA, group positive affect; N = 445 for individual-level data, and N = 92 for team-level data. * p < 0.05, ** p < 0.01; Square root of AVE presented along the diagonal.




4.2 Descriptive statistics

Table 1 presents the means, standard deviations, and correlations among the study variables. Coaching leadership was positively correlated with group positive affect (r = 0.286, p < 0.01) and job performance, providing preliminary support for H1 and H2. Incremental innovation was positively associated with job performance (r = 0.335, p < 0.01), which is consistent with H6. Psychological safety was positively related to incremental innovation (r = 0.097, p < 0.05), offering initial support for H5. Although correlation analysis does not imply causality, these findings provide preliminary evidence consistent with the hypothesized relationships and justify the subsequent multilevel hypothesis testing.



4.3 Hypothesis testing

Before testing the hypotheses, we verified the existence of sufficient between-group variance regarding II and JP, as indicated by ICC1. For II, ICC1 was 0.232, chi-square = 225.508, p < 0.001, indicating that 23.2% of the total variance of II exists between teams. For JP, ICC1 was 0.556, chi-square = 658.833, p < 0.001, indicating that 55.6% of the total variance in JP exists between teams. Table 2 summarizes the HLM (Hierarchical Linear Modeling) results.

TABLE 2 Results of hierarchical regression analyses.	Variables	JP	PS	II	II	II	II	JP	JP	JP
	Model 1	Model 2	Model 3	Model 4	Model 5	Model 6	Model 7	Model 8	Model 9
	Level 1
	Intercept	3.542***	3.641***	3.584***	3.584***	3.587***	3.587***	3.543***	3.544***	3.543***
	Gender	−0.066	0.019	0.077	0.072	0.052	0.072	−0.086	−0.093	−0.08
	Age	−0.001	−0.120	−0.051	−0.059	−0.014	−0.031	0.009	0.012	0.000
	Education level	−0.012	0.043	−0.001	0.006	0.002	0.006	−0.016	−0.018	−0.014
	Work experience	0.028	0.059	0.065	0.072	0.049	0.062	0.012	0.010	0.016
	PS					0.095*	0.093*			−0.076**
	II							0.216***	0.228***	0.224***
	JP									
	Level 2
	Gender	−0.095	−0.006	0.137	0.130	0.156	0.127	−0.115	−0.115	−0.116
	Age	−0.066	0.050	0.116	0.113	0.120	0.083	−0.072	−0.069	−0.070
	Education level	0.054	−0.121	0.083	0.071	0.040	0.002	0.072	0.060	0.063
	Work experience	−0.140	−0.114	−0.113	−0.121	−0.134	−0.132*	−0.189	−0.116	−0.116*
	Work industry	−0.049	−0.007	0.020	0.005	0.011	−0.023	−0.030	−0.036	−0.030
	CL	0.409***	0.001		0.306***		0.680***			
	GPA			0.350***	0.307***				−0.116	
	R	0.321	0.896	0.067	0.671	0.661	0.662	0.296	0.097	0.288
	Tau	0.089	0.002	0.135	0.110	0.204	0.094	0.103	0.101	0.112
	Chi-square	197.257***	81.008	167.080***	144.100***	213.979***	142.138***	228.092***	222.410***	245.024***
	Deviance	870.037	1245.608	1177.016	1166.007	1191.610	1158.918	848.915	848.458	845.778

CL, coaching leadership; PS, psychological safety; JP, job performance; II, incremental innovation; GPA, group positive affect. *Indicates p < 0.05, **indicates p < 0.01, and ***indicates p < 0.001.


Hypothesis 1 stated a positive correlation between CL and JP. As shown in Model 1 of Table 2, CL is significantly related to JP (β =0.409, p < 0.001), thus supporting H1. Hypothesis 4 claimed a positive relationship between CL and PS. However, Model 2 of Table 2 establishes no significant relationship between CL and PS (β =0.001, p > 0.05), thus rejecting H4. Hypothesis 3 stated that GPA is positively related to II. As shown in Model 3 of Table 2, GPA is significantly correlated with II (β =0.350, p < 0.001), thus supporting H3. Further, Hypothesis 3-1 indicated that GPA would mediate the relationship between CL and II. Model 4 in Table 2 supports this relationship between CL and II (β = 0.307, p < 0.001), thus supporting H3-1. Hypothesis 5 indicated a positive relationship between PS and II. Model 5 of Table 2 demonstrates a significant relationship between PS and II (β =0.095, p < 0.05), thus supporting H5. Next, Hypothesis 5-1 states that PS mediates between CL and II. Model 6 of Table 2 shows that PS mediates between CL and II (β =0.093, p < 0.05), thus supporting H5-1.

Hypothesis 6 stated that II is positively related to JP. As shown in Model 7 of Table 2, II is significantly correlated with JP (β =0.216, p < 0.001), thus supporting H6. In addition, Hypothesis 6-1 states that II mediates the relationship between GPA and JP. Model 8 of Table 2 shows a mediating effect between GPA and JP (β =0.228, p < 0.001), thus supporting H6-1. Finally, H6-2 states that II will mediate between PS and JP. Model 9 in Table 2 provides evidence of II's mediating role between PS and JP (β =0.224, p < 0.001), thus supporting H6-2.

Given that we assumed variables CL and GPA to be at the same level for H2, we used SPSS 26.0 for linear regression analysis. Table 3 shows that CL (β =0.286, p < 0.01) is positively related to GPA, thus supporting H2.

TABLE 3 Results of linear regression analyses.	Variables	B	Standard error	β	t	p	Model statistics
	Intercept	2.139	0.418	–	5.118	< 0.001	R2 = 0.082 ΔR2 = 0.071
	CL	0.323	0.114	0.286	2.829	0.006	F = 8.006, p = 0.006



To verify the mediating effects, we utilized multilevel structural equation modeling with the MPLUS 7 analysis method to test the robustness of our hypotheses. Table 4 shows all the direct relationships.

TABLE 4 Robustness testing: summary of mediating effects (MPLUS).		Estimate	95% CI	Remarks
	Test of direct relationships
	CL → JP	0.250***	(0.096, 0.403)	Supported (H1)
	CL → GPA	0.389***	(0.172, 0.606)	Supported (H2)
	GPA → II	0.656***	(0.483,0.828)	Supported (H3)
	PS → II	0.111**	(0.030, 0.178)	Supported (H5)
	VII → JP	0.194***	(0.128, 0.260)	Supported (H6)
	Test of indirect relationships
	CL → GPA → II	0.225**	(0.072, 0.438)	Supported (H3-1)
	GPA → II → JP	0.127***	(0.073, 0.181)	Supported (H6-1)
	PS → II → JP	0.021*	(0.004, 0.038)	Supported (H6-2)

***p < 0.001, **p < 0.01, *p < 0.05.


First, we found a significant relationship between CL and JP (β = 0.250, p < 0.001), thus supporting Hypothesis 1. Second, because CL has a significant relationship with GPA (β = 0.389, p < 0.001), Hypothesis 2 is supported. Third, GPA and II (β = 0.656, p < 0.001) have a significant relationship, thus supporting Hypothesis 4. Fourth, we found a significant relationship between PS and II (β = 0.111, p < 0.01), thus supporting Hypothesis 5. Finally, we find a significant relationship between II and JP (β = 0.194, p < 0.001), thus supporting Hypothesis 6.

Regarding the indirect effects shown in Table 4, first, CL exhibited a significant indirect relationship with II through GPA. This relationship is indicated by the significant unstandardized estimate of the coefficient product (γ = 0.225, p < 0.01) and the 95% deviation-corrected CI (CI = [0.072, 0.438]) around the indirect effect; hence, supporting Hypothesis 4-1. Second, GPA has a significant indirect relationship with JP through II. This relationship is indicated by the significant unstandardized estimate of the coefficient product (γ = 0.127, p < 0.001) and the 95% deviation-corrected CI [CI = (0.073, 0.181)] around the indirect effect, thus supporting Hypothesis 6-1. Third, PS has a significant indirect relationship with JP through II, which is indicated by the significant unstandardized estimate of the coefficient product (γ = 0.021 p < 0.05) and the 95% deviation-corrected CI [CI=(0.004, 0.038)] around the indirect effect. Thus, this finding supports Hypothesis 6-2.

Finally, we added analysis to determine whether differences in leader characteristics strengthened the relationship among the variables at the leadership levels. This study employed five variables for leader demographic characteristics: gender, age, education level, work experience, and work industry. After correlation analysis of the variables, we confirmed a significant relationship between leaders' education and leadership variables. Therefore, we divided the leaders' education level into high and low groups. As shown in Figure 2, the horizontal axis indicates the high or low level of CL, whereas the vertical axis indicates GPA. Low education level affects low CL and GPA, and the effect gradually decreases as CL increases, with a decreasing trend. Conversely, a high education level impacts low CL and GPA, and the impact gradually decreases as the CL increases, with a decreasing trend (Figure 2).


[image: Line graph showing group positive affect on the vertical axis versus coaching leadership on the horizontal axis, with two lines indicating low and high education levels; group positive affect decreases as coaching leadership increases, especially for low education level.]
FIGURE 2
 Coaching leadership and group positive affect.





5 Discussion

A key finding of this study is the differentiated effect of CL on affective vs. cognitive mechanisms: while CL significantly enhances GPA, it does not exert a direct influence on PS. This distinction highlights the novelty of the present study, which moves beyond treating positive affect and PS as parallel or interchangeable outcomes of CL. Based on the cognitive-affective systems theory of personality, this study explored the dual-mediated mechanism through which CL affects incremental innovation and JP. Specifically, our findings suggest that GPA functions as an immediate affective mechanism, whereas PS operates as a downstream cognitive mechanism that facilitates the translation of innovation behaviors into performance outcomes. The study verified the direct impact of CL on employee performance and the indirect consequences through PS and GPA. We hypothesized that CL would positively impact JP, PS, and GPA and that PS and GPA mediate between CL and II. However, we obtained varied results.

We found support for H1, with CL positively impacting JP. Additionally, our findings supported H2, which argues that CL positively impacts GPA. These results are congruous with most previous studies that have demonstrated the benefits of CL (Pousa et al., 2017). In addition, this finding aligns with Ellinger et al. (2003) interpretation that a leader's coaching enhances employee performance.

However, we did not find support for H4, which claims that CL positively impacts PS. Contrary to expectations, CL did not exhibit a significant association with PS, as shown in Table 2. Indeed, some academics have indicated that this perceived safe environment has favorable results, such as increased ability, performance, and innovation (Edmondson et al., 2001). Thus, we believed establishing a positive relation between CL and PS was feasible. The unexpected findings for PS may have been caused by the following reasons.

First, we defined PS as a state in which employees are comfortable undertaking risks in the workplace (Edmondson et al., 2004), even though they may encounter many constraints executing the job in the context of innovation (Kessel et al., 2012). Our results indicate that employees perceive PS through personal judgment and relatively autonomously. Employees' evaluations of the PS level are not solely predicated on the relationship quality between them and their coaching leader (Goujon Belghit et al., 2019); organizational intention or climate also play a role. It is pertinent to note that this study's participants are exclusively small startup business members who are focused on seeking innovation and performance.

Second, the cause of our unexpected finding in the relationship between CL and PS may be the role of the coaching leader's position. Thus, we should consider the structural characteristics of team leaders. In this study, the leader is a middle manager who is leading a team of four to seven employees. Middle managers are not responsible for final decision-making but act as intermediaries between management and general employees (Harding et al., 2014). The middle manager is an essential manager and leader who leads the team and issues work instructions to subordinates. The more knowledgeable the leader, the greater their ability to enforce a stronger orientation toward corporate values (Evert et al., 2018). Implementing executives' strategic directives through top-down communication by the team leader precludes the implementation of leader coaching, which would enhance the PS of the subordinates. Because team members are usually intensely aware of their leader's conduct, leaders may unintentionally influence team members (Tyler and Lind, 1992). In addition, we discovered that GPA and PS have positive direct effects on II and mediate between CL and II. These results are consistent with previous research (Ribeiro et al., 2018). Moreover, we found that II positively impacts JP and mediates between GPA and JP. This finding indicates that influencing cognitive-emotional factors such as GPA and PS verify the mechanisms promoting JP.

Further analyzing leader characteristics, we established an interesting relationship between a leader's educational level and GPA. Low education level affects low CL and GPA, with the effect diminishing gradually and declining in magnitude as the CL increases. High education level impacts low CL and GPA; as the CL increases, the GPA tends to decrease (Figure 2). Why does a leader with a high level of education impact GPA less than a leader with a low level of education? Moreover, why does the influence on GPA decrease as CL increases in both educational levels? We noted that we conducted this study with employees of Chinese Internet SMEs. Due to the innovation process, these employees initially experience fear and anxiety; thus, they required compelling communication from leaders (Foltin and Keller, 2012).

According to the “Similarity Attraction Paradigm” (Williams and O'Reilly, 1998), people tend to attract people similar to themselves. This attraction is because they likely share common experiences or support the same values. Therefore, similar people can communicate better and work together more efficiently (Tsui and Charles A. O'reilly, 1989). In contrast, communication between dissimilar people decreases, and message distortion or communication errors increase (Williams and O'Reilly, 1998). The similarity between leaders and subordinates will increase the likelihood of being liked and satisfied, which can improve team performance by facilitating work instruction and performance (Harrison et al., 1998). However, the difference between leader and subordinates can have adverse effects, such as reducing favorability and communication (Tsui and Charles A. O'reilly, 1989). This result indicates that the influence of GPA may be influential when members have a highly homogeneous identity with their group.


5.1 Implications for theory and practice

This study's theoretical implications are as follows. First, by distinguishing affective and cognitive mechanisms, this study contributes to CL research by clarifying how different psychological processes operate at different stages of the innovation-performance link. Rather than conceptualizing PS as an immediate outcome of CL, our findings suggest that PS functions as a downstream cognitive mechanism that supports the conversion of II into JP. This refined view helps reconcile mixed findings in prior leadership research and extends existing models that have implicitly assumed a uniform psychological response to coaching behaviors.

This finding aligns with the arguments presented in previous literature. For example, Hsu et al. (2019) discovered that CL is a beneficial practice that guides employees, groups, and organizations to acquire new expertise, performance, and competencies for personal improvement, effectiveness, and growth. In addition, CL behaviors instill a high level of trust in the manager. Thus, employees will diligently perform their duties, enhancing overall performance.

Second, the study extends the GPA literature and research. GPA enables the exchange opinions, information, and knowledge among team members. Individual members are more likely to perceive themselves as possessing positive qualities when they attribute more positive sentiments to themselves (Buonomo et al., 2019). That is, positive feelings stimulate new and creative actions and ideas that enhance the development of physical, intellectual, social, and psychological resources, thereby enhancing the likelihood of successful responses and survival. Because individuals regulate their attitudes and behaviors through social comparisons, the workgroup's emotional climate can also significantly impact individuals (Kim, 2021). Our study confirms the stance that GPA promotes individual incremental innovation.

Third, rather than serving as an immediate outcome of CL, PS appears to function as a downstream cognitive mechanism that facilitates the translation of innovation behaviors into performance outcomes. As previously stated, CL, which is one of the main organizational situational factors, may also contribute positively to PS as a cognitive factor. In particular, CL can help decrease employees' concerns regarding the potential risks associated with risk-taking behaviors, fostering a safe, supportive, and open workplace (Anderson, 2013). Additionally, PS positively affects innovative behavior, and perceived PS helps promote innovative activities by reducing employee concerns regarding making errors (Elsayed et al., 2023).

Lastly, this study enhanced research reliability. Organizational researchers have historically focused on process and performance variables (Kluger and DeNisi, 1996). In particular, they suggested that the leader-subordinate relationship is a multilevel phenomenon that requires cross-sectional investigation and methods; however, most studies restricted themselves to a single-level analysis. Analyzing the coaching phenomenon at its level-spanning unit of analysis has become feasible because of the increasing sophistication and rigor of hierarchical analysis methods (Agarwal et al., 2009). According to this study suggests, a single-level approach may overlook critical and highly explanatory characteristics of coaching leadership-subordinate performance. The analysis in our research involved performance data on a specific individual. More precisely, we used the performance measurement data evaluated by team leaders as opposed to employee self-evaluations. However, we improved the study's reliability by reassessing the performance twice over time.

The practical implications of this study are as follows. First, we verified that CL improves individual members' II and JP. Therefore, in pursuing innovation, companies must consider CL programs as institutional investments for effective human resource management. Customized training programs that reflect the organization's characteristics and the value desired by the company will be effective. Second, management resources or specialized skills may be insufficient for SMEs. The supervisor's optimized CL will compensate for these shortcomings, resulting in rapid and reliable work results through the effective integration of new business concepts, innovative management techniques, and tools that improve the organization's vision and corporate profitability. Finally, based on this study's findings, we recommend implementing CL that reflects the environmental context, including the organization's characteristics and the value desired by the company.



5.2 Limitations and future research directions

This study has some limitations. First, it did not investigate the time during which the team leader managed the team members. Therefore, employees may have responded to the survey with a sense of diminished significance or utility despite the possibility that CL positively influenced them. Second, information regarding employee work structures should have been incorporated into the survey to verify more specific work behaviors and attitudes influenced by CL. Finally, additional research is required to confirm the impact of identification on the group affective process and other outcome factors. This study suggested a positive effect of PS and GPA on employee outcomes. While positive affect may hold greater significance in social interaction-oriented settings (Barsade et al., 2000), negative affect can influence a particular individual or group under particular conditions. Hence, future research should focus on the relationship between negative group affect and the behavior of group members in a specific situational context. Additionally, this study assessed the current state, refrained from investigating a more chronic condition. Therefore, future longitudinal research employing periodic measurements is required.




6 Conclusions

Encouraging employees to generate ideas and propose improvements is critical for organizational survival in today's highly competitive environments (Bashshur and Oc, 2015). Building on this premise, this study demonstrates that CL fosters employees' II and JP through distinct affective and cognitive pathways. The findings indicate that CL is strongly associated with GPA, which functions as a key affective mechanism linking leadership to II and JP. In contrast, PS does not emerge as a direct outcome of CL, suggesting a more context-dependent role. These results highlight that, in high-pressure Internet-based SME contexts, affective mechanisms may be more immediately responsive to CL than cognitive mechanisms. Overall, this study clarifies how CL operates through differentiated cognitive–affective pathways to promote II and JP. Future research may further examine boundary conditions—such as organizational structure, innovation stage, and environmental uncertainty—that shape the relative importance of affective and cognitive mechanisms in leadership processes.
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Introduction: Creating conditions for attractive work is an important and a major challenge in the social care services sector. Support from supervisors and influence at work are regarded as facilitators, whereas heavy workload and role conflicts are considered to be undermining factors for social care service employees' job satisfaction. However, employees can themselves increase the benefit of resources or strategically respond to and reduce demands by job crafting. Using job demands–resources theory, we investigated whether matching approach and avoidance job crafting behavior (seeking challenges/reducing job demands) moderates the respective associations between job resources (i.e., boost effect) and job demands (i.e., buffer effect) and job satisfaction.
Methods: By using a web-based survey, cross-sectional self-reports of job resources (support from supervisors and influence) and job demands (workload and role conflict), job crafting, and job satisfaction were collected from 760 municipal social care employees (28% participation rate).
Results: The results of regression-based analyses showed that the effect of support from supervisors on job satisfaction was moderated (i.e., boosted) by job crafting (seeking challenges), whereas none of the other three tested interactions were found to be significant.
Discussion: We discuss our results in relation to efforts to increase job satisfaction and promote attractive workplaces in social care services; these are directed to address management, work conditions, and preconditions to support opportunities for employees to proactively craft their jobs.
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1 Introduction

Many organizations face challenges in the recruitment and retention of personnel. The issue is especially urgent within the health and social care sector, an area in which most Western European societies predict increasing demand and where there is a shortage in both the existing and projected workforce (e.g., Swedish Government Official Reports, 2021; Wiskow et al., 2010). Attending to employee job satisfaction is highly relevant since these evaluative judgements are closely related to occupational health and wellbeing, performance, and productivity, as well as sustainable employment and retention (Judge et al., 2017; Roczniewska et al., 2021). Though the concept of attractive work is multifaceted and needs to be understood in relation to sociocultural context and occupational setting, it has been suggested that the vision of attractive work in the Swedish setting should focus on work as a source of health and wellness where employees can develop and be creative (Biswas et al., 2017). In line with this, the World Health Organization advise that to promote attractive work in the health and social care sector, organizational efforts should be directed to increase job satisfaction by prioritizing and focusing on improvements to the work environment that create conditions for employees to perform effectively at work and achieve an elevated level of quality in care (Wiskow et al., 2010). However, there is a need for an improved understanding of whether and how certain prerequisites may condition the link between work characteristics and both job satisfaction and attractive work (Judge et al., 2017).

Job crafting refers to the proactive strategies and behavior that employees use to manage, develop, and co-create their work, and is a concept that is given increased attention within work and organizational psychology (Bakker et al., 2023; Tims et al., 2022). Job crafting has been reported to act as a buffer or a boost of the relationship between work characteristics and occupational health and wellbeing (e.g., Hakanen et al., 2017; Rudolph et al., 2017). Hence, job crafting reflects an individual-level prerequisite that may condition organizational efforts directed to improve job satisfaction and promote attractive workplaces in health and social care settings. In the present study, we investigate this possibility.


1.1 Job satisfaction and attractive workplaces

Job satisfaction is defined as peoples' overall evaluative judgement about their job. Research stretching over several decades has reported that job satisfaction is important for occupational health and wellbeing, employee performance, and quality of care, as well as staff retention or turnover (Judge et al., 2017). Thus, job satisfaction is a key factor to consider in relation to concerns of staff shortages and turnover among health and social care personnel (Dilig-Ruiz et al., 2018; Wu et al., 2024). Furthermore, to create attractive working conditions for health and social care employees, job satisfaction and the factors that influence it are considered to be core (Biswas et al., 2017; Hesselink et al., 2023; Vainieri et al., 2021; Wiskow et al., 2010). Attending to job satisfaction can be considered advantageous (compared to work engagement or organizational commitment) for understanding what makes work attractive in the health and social care sector. This is because job satisfaction is closely related to health, wellness, retention, and positive work attitudes, while work engagement pertains to employees' identification with and energy at work, and organizational commitment refers to employees' affective identification and involvement with the organization (e.g., Judge et al., 2017; Geisler et al., 2019; Hakanen and Kaltiainen, 2026; Roczniewska et al., 2021). Moreover, though the concepts of job satisfaction, work engagement, and organizational commitment are closely related (Mazzetti et al., 2023), job satisfaction can be considered to be at the core of attractive work since job satisfaction is an outcome of work engagement (Hakanen and Kaltiainen, 2026) and a predictor of organizational commitment (Srivastiva, 2013).

Overall, dissatisfaction among employees has been reported to be evidently higher among employees in the health and social care sector than in other sectors, and it has therefore been suggested that efforts to increase satisfaction should focus on fostering engagement among employees, as well as up-skilling and increasing the involvement of supervisors and management (Brand et al., 2017). In Sweden, elderly care has been reported to be a subdivision of the social care sector where the working conditions are particularly problematic and for which low levels of available resources affect employee satisfaction and retention (Erlandsson and Szebehely, 2024). With regard to recruitment of personnel, attending to factors that facilitate job satisfaction, workplace attractiveness, and recruitment in health and social care settings is underlined by research demonstrating that factors that can increase the attractiveness of the workplace include influence and meaningfulness at work along with developing leadership and support from supervisors (Salminen-Tuomaala and Herttuala, 2023). Furthermore, insights from literature reviews suggests that continuous improvements focused on job-related factors associated to influence at work, such as opportunities for development and task variety, should be considered in order to improve job satisfaction among caring professionals (Dilig-Ruiz et al., 2018; Van Ham et al., 2006). Moreover, it has been noted that research needs to take a wider perspective and investigate how organizational efforts interact with employee proactive involvement at work (Brand et al., 2017; Swedish Government Official Reports, 2021).

In the present study, we address this possible interplay by investigating whether the association between job demands/resources and job satisfaction is conditioned by employees matching job crafting behaviors.



1.2 Job demands–resources theory

Job demands–resources (JD-R) theory provides a framework for understanding the organizational and social work environment (Bakker et al., 2023; Bakker and Demerouti, 2018). The basic proposition of JD-R theory is that job demands and job resources set off two different processes in the individual. Job demands are aspects of work that require effort (e.g., mental, physical) and set off a health-impairment process, whereas job resources are aspects of work that contribute to motivation and goal achievement (Bakker and Demerouti, 2018).

Numerous studies have contributed to the development of JD-R theory and provide support for the basic propositions (e.g., Andolšek et al., 2026; Bakker et al., 2023; Lesener et al., 2019). Furthermore, developments in JD-R theory propose that factors at the organizational, team, and individual levels can interact, and thus that employees should be regarded as active co-creators of their work environment (e.g., Bakker and Demerouti, 2018). In addition, JD-R theory assumes that by the terms of proactive co-creation, employees can mitigate the associations between work characteristics and outcomes by boosting the benefits of job resources and buffer or weaken themselves against the negative effects of job demands through job crafting (Bakker et al., 2023). Additionally, the matching hypothesis by (De Jonge and Dormann 2006) proposes that mitigating (i.e., moderating) effects are more effective when the moderator type specifically matches the predictor (i.e., the independent variable).



1.3 Job crafting

Job crafting is defined as the strategies and behaviors by which people proactively adapt, adjust, and develop tasks and challenges in their work (Tims et al, 2012). Specifically, job crafting refers to activities and efforts that employees use to seek challenges, seek resources, and reduce demands at work (Petrou et al., 2012). Job crafting has been found to be positively related to employees' work engagement and performance (Tims et al., 2015), as well as to job satisfaction (Li et al., 2023).

Recent reviews have investigated the role of contextual and social factors in relation to job crafting among employees. Park and Park (2021) found that whereas some studies suggest that job demands may prompt employees to seek resources or reduce demands, other studies has found that job demands affect job crafting negatively (Park and Park, 2021). Furthermore, in their review Wang et al. (2020) found that constructive leadership styles and co-worker support were positively related to employee job crafting and concluded that social context is important for individual job crafting behavior.

Job crafting has also been found to buffer the effect of job demands in relation to both exhaustion and work engagement. With specific regard to workload, the results reported by Hakanen et al. (2017) in a sample of dentists suggest that job crafting is especially effective for buffering against the negative effects of quantitative workload on burnout and work engagement. Moreover, Li et al. (2023) reported that job crafting had a direct positive effect on job satisfaction and an indirect positive effect on job satisfaction through person-job fit, whereas Mondo et al. (2023) reported that job crafting partially mediates the relationship between social support from supervisors and job satisfaction. Additionally, Felder et al. (2024) noted that job crafting is important for increasing the sustainability of the nursing work force and suggested that organizational transitions are required to facilitate job crafting and, ultimately, its potential benefits in the health care setting.

Lee et al. (2017) reported that while, in general, job resources relate to work engagement and job demands relate to job stress, job demands and resources induce different job crafting activities. In line with this, Harju et al. (2021) found that whereas approach job crafting (i.e., seeking challenges/resources) was related to increased wellbeing (i.e., work engagement) through increased job complexity, avoidance job crafting (i.e., reducing demands) was found to be related to decreased wellbeing (i.e., lower levels of work engagement and higher levels of exhaustion) through decreased job complexity. Moreover, based on meta-analysis of the relationship between job crafting and work outcomes, approach job crafting seems to be favorable whereas avoidance job crafting appears to be less efficient (Rudolph et al., 2017). The various effects of different job crafting behaviors have been further noted and explored by Petrou and Xanthopoulou (2021), who reported that the effect of different job crafting activities (i.e., approach/avoidance) in relation to performance and employability may be mutually contingent.

Previous research therefore suggests a complex interplay between JD-R/job crafting and occupational outcomes in terms of health and wellbeing. However, the effect of different types of job crafting activities should be considered in relation to matching characteristics in line with the basic rationale of the matching hypothesis in JD-R theory (De Jonge and Dormann, 2006; Schaufeli and Taris, 2014). That is, the understanding of the benefits and efficiency of approach and avoidance job crafting behavior may be improved by evaluations that consider approach and avoidance job crafting as type-specific strategies and behaviors. Thus, while acknowledging the urgent need for an improved understanding of directed efforts to create conditions for attractive work in health and social care sector, we explored the notion that employee job crafting could be regarded as an (overlooked) type-specific individual-level translator for the effect of organizational efforts.



1.4 Support from supervisors and influence at work

As a central aspect of employee wellbeing within JD-R theory (Schaufeli and Taris, 2014), numerous studies based on the theoretical framework have investigated associations and effects of various job demands and job resources in relation to job satisfaction. Two examples of such work characteristics that have been found to be important within the health and social care setting are job resources in terms of support from supervisors and influence at work.

Support from supervisors is a central job resource in general, and especially so within health and social care settings (Wiskow et al., 2010). For example, Charoensukmongkol et al. (2016) reported that supervisor support was positively related to job satisfaction among nurses, and Lee and Cummings (2008) found that social support from supervisors was positively related to job satisfaction among front-line nurse managers. However, a significant relationship could not be observed between social support from colleagues and social support from supervisors to job satisfaction among nurses, whereas a significant relationship was found between social support from the organization and job satisfaction (two-wave study; Bradley and Cartwright, 2002). In a sample of public sector human service workers, Fila et al. (2014) reported that social support from supervisors was positively related both to overall job satisfaction and all facets of the global operationalization of job satisfaction.

Influence at work concerns employees' overall evaluation of having opportunities to participate and be involved in finding ways to handle and manage their work. Key features of influence (i.e., influence on handling tasks, decision-making, and time control) have a strong effect on job satisfaction in health care settings (Kinzl et al., 2005). Overall, influence further includes opportunities to actively participate, manage, and adapt ones' working conditions (e.g., decisions, tasks). Employee participation has been reported to be an important determination for job satisfaction, productivity, and commitment among employees (Bhatti and Qureshi, 2007). Moreover, possibilities for influence and employee participation are work characteristics that seem to be of special importance among the younger generation of workers—and are therefore characteristics that need to be given increased attention (Zhu et al., 2015). Influence at work further reflects employee involvement autonomy and employee involvement decision-making, which are central work characteristics that can be targeted to increase job satisfaction and organizational commitment (Adham, 2014). In general, social care service workers have limited influence at work, and this in turn is an important factor to consider when trying to understand the challenges in recruitment and retention of personnel faced by social care service organizations (Szebehely et al., 2017; Swedish Association of Local Authorities Regions, 2020).



1.5 Workload and role conflict

Regarding the negative effect in relation to job satisfaction, workload and role conflict are two job demands that are most salient and found to be important for job satisfaction within health and social care settings.

Workload refers to employee perceptions of the quantitative amount or difficulty of work and is a work stressor that has been extensively studied over the last decades, with the results of meta-analysis demonstrating a clear negative relationship to job satisfaction (Bowling et al., 2015). The negative effect of workload on job satisfaction has been reported from literature reviews of studies among health care personnel (Van Ham et al., 2006). Moreover, from a sample of health and social care professionals in Spain, it has been reported that the negative relationship between workload and job satisfaction could be further understood by the fact that dissatisfaction (i.e., low job satisfaction) was associated with reports of poorer relationships with close supervisors and senior management (Hellín Gil et al., 2022). In the Swedish setting, having an extensive workload without sufficient matching resources has also been reported to risk having a negative effect for both individuals and organizations (Erlandsson and Szebehely, 2024).

Role conflict pertains to employee perceptions and experiences of contradicting and conflicting demands at work and has been reported to be a main predictor for burnout among elderly care employees in the United States (Barber and Iwai, 1996) and Hungarian health care staff (Piko, 2006). Moreover, research in social care settings in the United States (elderly care) has reported that role conflict can be understood as a bidirectional construct, instigated by employees' experiences of how work interferes with caregiving as well as how caregiving interferes with work (Gordon et al., 2012). Furthermore, among mental health social workers in both the United States and South Korea, role conflict has been reported to be an important organizational condition predictor for job satisfaction and intention to leave (Acker, 2004; Kim and Kim, 2021) and recent research conducted in India suggests that the negative effect of role conflict on job satisfaction may be reduced among employees who report higher levels of personal resources (Kalra et al., 2023).

For social care services, both these negative aspects holds true—high workload and role conflict together with insufficient resources are considered to be key factors in the challenges of recruitment and retention of personnel (Erlandsson and Szebehely, 2024; Strandell, 2020; Swedish Association of Local Authorities Regions, 2020). In Sweden, this problematic issue became evident during the COVID-19 pandemic and has motivated national investigative work and highlighted the need for directed efforts to improve working conditions within the health and social care services (Swedish Government Official Reports, 2021).



1.6 The present study

In summary, there is a need for an improved understanding of factors that condition job satisfaction and attractive work in social care services. Overall, support from supervisors and influence at work are associated with job satisfaction, whereas workload and role conflict are factors related to job dissatisfaction within the health and social care sector (Erlandsson and Szebehely, 2024; Strandell, 2020; Swedish Government Official Reports, 2021; Wiskow et al., 2010).

Job crafting is one factor that may condition the association between work characteristics and job satisfaction. In general, approach job crafting (i.e., seeking challenges/resources) seems to be favorable, whereas avoidance job crafting (reducing demands) appears less efficient (Rudolph et al., 2017). However, previous research has tended to overlook that the benefits of various job crafting behavior may need to be assessed by different situations and various criteria (Tims et al., 2022). To illustrate, job satisfaction is a positive and a desirable criterion for employees and organizations. Thus, arguably, conditioning factors that either contribute to boost the gain or to reduce the loss in job satisfaction should be regarded as being beneficial.

Hence, in the present study, and based on the framework of JD-R theory, we investigate whether the benefits (i.e., boost and/or buffer) of different job crafting activities (i.e., seeking challenges/reducing demands) can be found in matching situations, that is, in terms of the respective association between support from supervisors and influence at work (seeking challenges) as well as workload and role conflict (reducing job demands) to job satisfaction.

Therefore, we considered the following four hypotheses.

Hypothesis 1: Job crafting—seeking challenges moderates (i.e., boosts) the positive association between support from supervisors and job satisfaction.

Hypothesis 2: Job crafting—seeking challenges moderates (i.e., boosts) the positive association between influence at work and job satisfaction.

Hypothesis 3: Job crafting—reducing demands moderates (i.e., buffers) the negative association between workload and job satisfaction.

Hypothesis 4: Job crafting—reducing demands moderates (i.e., buffers) the negative association between role conflict and job satisfaction.




2 Method


2.1 Participants and procedure

The data for the present study was collected from municipal social service employees at workplaces enrolled in a model for competence training (http://www.evikomp.se) in Sweden. The cross-sectional data was collected during three time periods: October–November 2023, April–May 2024, and October–November 2024. The three time periods were chosen due to workplace variations that affected the possibility of contacting employees and inviting them to participate in the study. The data collection was preceded by information dissemination via email and digital meetings that were directed at managers and contact persons at the respective municipality. Information about the study and participation was given to employees through email (one month before invitation to participation) and through information flyers, which were printed and distributed to the workplaces. An invitation to participate by answering a web-based survey was distributed by email to 2,967 municipal social service employees. The survey took approximately 15 min to complete. In all, 830 employees answered the survey (28% participation rate). Out of the 830 participants, thirty-three reported having a managerial position and were excluded from the data analyses of the present study. Furthermore, thirty-seven participants had not completed all of the study variables and were therefore not included in the analyses. The final participants (n = 760; women = 80%; Mean age = 45.7 years) were differentiated in terms of profession (assistant nurse = 43%; care assistant = 25%; carer = 7%; support pedagogue = 7%) and professional tenure (< 2 years = 25%; 2–5 years = 20%; 6–10 years = 15%; > 10 years = 39%).



2.2 Materials
 
2.2.1 Job satisfaction

Job satisfaction was assessed by use of the four-item measure of global job satisfaction from the validated Swedish version of the Copenhagen psychosocial questionnaire (COPSOQ International Network[internet], 2026; Berthelsen et al., 2020; Burr et al., 2019). Items are rated on 5-point scales, from 0 (very dissatisfied) to 100 (very satisfied). An item example is “How satisfied are you with your work as a whole, all things considered?” In the validation of the Swedish version the reliability coefficient was 0.85 (Berthelsen et al., 2020).



2.2.2 Job demands and resources

The study measured job resources in terms of social support from supervisors and influence, and measured job demands in terms of workload and role conflict, using the respective subscales of the Swedish version of the Copenhagen psychosocial questionnaire. The items on the Copsoq subscales are rated on 5-point scales, from 1 (never/almost never, or to a very high degree) to 5 (always, or to a very low degree). Scores were then converted to a scale from 0 to 100 (i.e., 0, 25, 50, 75, 100), in line with the conventional principle for scoring on the Copsoq (Burr et al., 2019). Item examples are “If you need, do you get support and help from your closest supervisor?” (social support from supervisors, three-item subscale); “Can you influence what you do in your work?” (influence, four-item subscale); “How often do you find yourself unable to complete all your task at work?” (workload, four-item subscale); and “Are contradictory demands placed upon you at work?” (role conflicts, four-item subscale). In the validation of the Swedish version, the following reliability coefficients were reported: social support from supervisors =0.88; influence = 0.75; workload = 0.85; role conflict = 0.71 (Berthelsen et al., 2020).



2.2.3 Job crafting

During data collection, job crafting was measured using the job crafting scale (Petrou et al., 2012), which includes three distinct subscales of job crafting behaviors: seeking challenges, seeking resources, and reducing demands. In the present study, only the two subscales for seeking challenges and reducing demands were included. The selection of these two subscales was because they provide the clearest differentiation between approach job crafting and avoidance job crafting. The items are rated on 5-point scales, from 0 (never) to 4 (often); for example, “I ask for more tasks if I finish my work” (seeking challenges), and “I try to simplify the complexity of my tasks at work” (reducing demands). In the initial validation study, Cronbach's alpha for the respective subscales was 0.76 for seeking challenges and 0.69 for reducing demands (Petrou et al., 2012).




2.3 Data analysis

Descriptive statistics and correlation analyses were conducted using SPSS statistics (v. 3). Moderation analyses were conducted by the PROCESS macro (v. 5.0) for SPSS. The moderation models tested whether job crafting (i.e., seeking challenges, reducing demands) conditions the respective association between social support from supervisors and influence, as well as workload and role conflict to job satisfaction. Tenure length and gender were used as control variables. In the moderation analyses, both the independent and moderating variables were mean centered, and simple slopes were calculated based on sample values (i.e., estimates of population values: M – 1 SD, and M + 1 SD), using a 95% CI with 5,000 bootstraps, bias corrected (BCa) (Hayes, 2018).




3 Results


3.1 Descriptive statistics and correlations

Table 1 reports descriptive statistics and correlations between all study variables. In relation to benchmarks for the Swedish working population (see Berthelsen et al., 2020), the present sample reported lower levels of workload (c.f. M = 40.9) and influence (c.f. M = 50.2) but comparable levels of support from supervisors (c.f. M = 75.3), role conflict (c.f. M = 42.2), and job satisfaction (c.f. M = 64.4). Regarding job crafting, the mean levels for the present sample were lower compared to the reports of previous studies (c.f. Petrou et al., 2012: seeking challenges, M = 3.1; reduce demands, M = 2.4). Positive correlations with job satisfaction were observed for support from supervisors, influence, and job crafting (for both seeking challenges and reducing demands). Moreover, negative correlations with job satisfaction were observed for workload and role conflict.

TABLE 1 Descriptive statistics and correlations (n = 760).




	
	Mean
	SD
	α
	Skewness
	1
	2
	3
	4
	5
	6
	7





	1. Job satisfaction
	67.54
	18.12
	0.84
	−0.402
	–
	
	
	
	
	
	



	2. Support from manager
	74.16
	24.45
	0.91
	−0.714
	0.388***
	–
	
	
	
	
	



	3. Influence
	45.78
	20.53
	0.76
	0.301
	0.439***
	0.382***
	–
	
	
	
	



	4. Workload
	33.72
	18.66
	0.77
	0.368
	−0.199***
	−0.225***
	−0.086*
	–
	
	
	



	5. Role conflict
	40.19
	20.23
	0.78
	0.392
	−0.255***
	−0.305***
	−0.053
	0.473***
	–
	
	



	6. Job crafting—seeking challenges
	2.48
	0.92
	0.75
	−0.154
	0.180***
	0.180***
	0.215***
	0.097**
	0.112**
	–
	



	7. Job crafting—reducing demands
	2.01
	0.96
	0.86
	0.044
	0.077*
	0.078*
	0.198***
	0.018
	0.061
	0.268***
	–





*p < 0.05; **p < 0.01; ***p < 0.001; α, Cronbach's alpha; SD, standard deviation.






3.2 Moderation analyses
 
3.2.1 Job crafting—seeking challenges as a moderator of the respective relationships between support from supervisors and influence to job satisfaction

Hypothesis 1 stated that job crafting—seeking challenges will moderate (i.e., boost) the association between support from supervisors and job satisfaction (model 1). Hypothesis 2 proposed that job crafting—seeking challenges will moderate (i.e., boost) the association between influence and job satisfaction (model 2). The tested moderation models are reported in Table 2.

TABLE 2 Moderation analyses testing the conditional effect of job crafting—seeking challenges on the relationships between social support from managers (model 1) and influence (model 2) on job satisfaction (n = 760).




	
	Job satisfaction



	
	R
	R2
	F
	b
	se
	t
	p
	LLCI
	ULCI





	Model 1
	0.422
	0.178
	(5, 754) 32.64
	
	
	
	>0.001
	
	



	Constant
	
	
	
	64.838
	2.78
	23.29
	>0.001
	59.372
	70.305



	Support from supervisors (SS)
	
	
	
	0.279
	0.025
	11.13
	>0.001
	0.230
	0.328



	Job crafting—seeking challenges (JC-SC)
	
	
	
	2.212
	0.660
	3.35
	0.008
	0.912
	3.508



	Interaction 1 (SS × JC-SC)
	
	
	
	0.089
	0.025
	3.64
	0.003
	0.041
	0.138



	Tenure
	
	
	
	0.018
	0.045
	0.40
	0.692
	−0.070
	0.105



	Gender
	
	
	
	1.261
	1.504
	0.84
	0.402
	−1.692
	4.214



	Conditional effects
	
	
	
	
	
	
	
	
	



	 −1 SD JC-SC
	
	
	
	0.196
	0.033
	5.98
	>0.001
	0.132
	0.26



	 M JC-SC
	
	
	
	0.279
	0.025
	11.13
	>0.001
	0.230
	0.328



	 +1 SD JC-SC
	
	
	
	0.361
	0.035
	10.41
	>0.001
	0.293
	0.429



	Model 2
	0.455
	0.208
	(5,755) 39.53
	
	
	
	>0.001
	
	



	Constant
	
	
	
	61.915
	2.761
	22.43
	>0.001
	56.495
	67.335



	Influence (IF)
	
	
	
	0.384
	0.030
	12.87
	>0.001
	0.326
	0.443



	Job crafting—seeking challenges (JC-SC)
	
	
	
	1.820
	0.654
	2.78
	0.006
	0.536
	3.105



	Interaction 1 (IF × JC-SC)
	
	
	
	−0.031
	0.028
	−1.09
	0.275
	−0.086
	0.024



	Tenure
	
	
	
	−0.036
	0.048
	−0.82
	0.413
	−0.122
	0.050



	Gender
	
	
	
	3.280
	1.490
	2.20
	0.028
	0.355
	6.206





Gender coded as 1 = man; 2 = women. Tenure coded as: 1 = less than 2 years; 2 = 2–5 years; 3 = 6–10 years; 4 = more than 10 years. R, correlation coefficient; R2, R-squared; F, F-statistics; b, unstandardized beta; se, standardized error for unstandardized beta; t, t-value; p, significance of t-value; LLCI, Lower Level Confidence Interval; ULCI, Upper Level Confidence Interval.




For model 1, the results show that support from supervisors and job crafting—seeking challenges both had a significant positive effect on job satisfaction. Furthermore, in support of Hypothesis 1, the interaction effect was found to be significant and positive demonstrating that job crafting—seeking challenges moderates the effect of support from supervisors on job satisfaction. The conditional effect showed that the effect of support from supervisors increased with higher reports of job crafting behavior in terms of seeking challenges (i.e., job crafting—seeking challenges boosts the effect of support from supervisors on job satisfaction).

For model 2, the results demonstrated that influence and job crafting—seeking challenges had a significant positive effect on job satisfaction. However, no support was provided for Hypothesis 2, as the tested interaction suggesting a moderating effect of job crafting—seeking challenges on job satisfaction was not significant.



3.2.2 Job crafting—reducing demands as a moderator of the respective relationship between workload and role conflict to job satisfaction

Hypothesis 3 proposed that job crafting—reducing demands will moderate (i.e., buffer) the association between workload and job satisfaction (model 3). Furthermore, Hypothesis 4 stated that job crafting—reducing demands will moderate (i.e., buffer) the association between role conflict and job satisfaction (model 4). The tested moderation models are reported in Table 3.

TABLE 3 Moderation analyses testing the conditional effect of job crafting—reducing demands on the relationships between workload (model 3) and role conflict (model 4) on job satisfaction (n = 760).




	
	Job satisfaction



	
	R
	R2
	F
	b
	se
	t
	p
	LLCI
	ULCI





	Model 3
	0.222
	0.049
	(5, 755) 7.81
	
	
	
	>0.001
	
	



	Constant
	
	
	
	65.180
	2.998
	21.74
	>0.001
	59.296
	71.065



	Workload (WL)
	
	
	
	−0.196
	0.035
	−5.71
	>0.001
	−0.265
	−0.129



	Job crafting—reducing demands (JC-RD)
	
	
	
	1.157
	0.671
	2.33
	0.020
	0.249
	2.881



	Interaction 1 (WL × JC-RD)
	
	
	
	0.043
	0.032
	1.33
	0.183
	−0.020
	0.106



	Tenure
	
	
	
	−0.009
	0.048
	−0.190
	0.849
	−0.103
	0.085



	Gender
	
	
	
	1.325
	1.621
	0.817
	0.414
	−1.858
	4.507



	Model 4
	0.279
	0.078
	(5, 755) 12.79
	
	
	
	>0.001
	
	



	Constant
	
	
	
	65.488
	2.950
	22.20
	>0.001
	59.697
	71.278



	Role conflict (RC)
	
	
	
	−0.2422
	0.032
	−7.63
	>0.001
	−0.304
	−0.180



	Job crafting—reducing demands (JC-RD)
	
	
	
	1.843
	0.662
	2.78
	0.006
	0.543
	3.143



	Interaction 1 (RC × JC-RD)
	
	
	
	0.049
	0.029
	1.69
	0.092
	−0.008
	0.105



	Tenure
	
	
	
	−0.010
	0.047
	−0.21
	0.830
	−0.103
	0.082



	Gender
	
	
	
	1.132
	1.596
	0.71
	0.478
	−2.001
	4.264



	Conditional effects
	
	
	
	
	
	
	
	
	



	 −1 SD JC-RD
	
	
	
	−0.289
	0.045
	−6.42
	>0.001
	−0.377
	−0.201



	 M JC-RD
	
	
	
	−0.242
	0.032
	−7.63
	>0.001
	−0.304
	−0.180



	 +1 SD JC-RD
	
	
	
	−0.195
	0.039
	−5.01
	>0.001
	−0.272
	−0.119





Gender coded as 1 = man; 2 = women. Tenure coded as: 1 = less than 2 years; 2 = 2–5 years; 3 = 6–10 years; 4 = more than 10 years. R, correlation coefficient; R2, R-squared; F, F-statistics; b, unstandardized beta; se, standardized error for unstandardized beta; t, t-value; p, significance of t-value; LLCI, Lower Level Confidence Interval; ULCI, Upper Level Confidence Interval.




For model 3, the results showed that workload had a significant negative effect on job satisfaction. Moreover, job crafting—reducing demands was found to have a positive effect on job satisfaction. Yet no support was provided for Hypothesis 3 as the tested interaction which posited a moderating effect of job crafting—reducing demands for the relationship between workload and job satisfaction was found to be non-significant.

For model 4, the results demonstrated that role conflict had a significant negative effect on job satisfaction. Moreover, job crafting—reducing demands was found to have a positive effect on job satisfaction. Seeking challenges had a significant positive effect on job satisfaction. However, no support was provided for Hypothesis 4, as the tested interaction that postulated a moderating effect of job crafting—reducing demands for the relationship between role conflict to job satisfaction was found to be non-significant. Though the tested interaction effect did not reach significance, the conditional effect illustrates the tendency that the effect of role conflict on job satisfaction decreases with higher reports of job crafting—reducing demands.





4 Discussion

The purpose of the present study was to investigate possible interaction effects between work characteristics (i.e., job demands and resources) and approach and avoidance job crafting strategies and behavior (i.e., seeking challenges and reducing demands) in relation to job satisfaction. Specifically, the aim of the investigation was to contribute insights into how efforts to increase job satisfaction and the attractiveness of work should be directed within the social care services sector (Hesselink et al., 2023; Strandell, 2020; Swedish Government Official Reports, 2021; Vainieri et al., 2021; Wiskow et al., 2010). The second aim of the investigation was to examine the potential benefits of evaluating job crafting behaviors as type-specific behaviors to match (boost/buffer) job resources and job demands to the same criteria (De Jonge and Dormann, 2006). Hence, we hypothesized that the benefits of both approach and avoidance job crafting behaviors in terms of having a conditional effect (i.e., buffer and boost) on the respective association between job demands (workload and role conflict) and resources (support from supervisor and influence) and job satisfaction.

The results confirmed one out of the four hypotheses. A significant interaction (i.e., boosting effect) was found for job crafting—seeking challenges for the association between supervisor support and job satisfaction (providing support for Hypothesis 1). This result suggests that social care service employees who experience support from supervisors may boost the positive impact of the support on their job satisfaction if/when they engage in self-initiated behaviors and strategies aimed at seeking challenges at work (e.g., advance developments, assignments, or extra-role performance). However, in contrast to our assumptions, job crafting—seeking challenges was not a significant moderator for the association between influence and job satisfaction (Hypothesis 2). In addition, the results did not provide support for the expectations that job crafting—reducing demands would moderate (i.e., buffer) the respective associations between workload (Hypothesis 3) and role conflict (Hypothesis 4) and job satisfaction.

Overall, the findings of our study do not fully corroborate the theoretical assumptions (Bakker et al., 2023) or the main results reported regarding job crafting in previous studies (e.g., Hakanen et al., 2017; Rudolph et al., 2017). Nevertheless, in our sample of social service employees, we did find that the association between supervisor support and job satisfaction was moderated by job crafting in terms of seeking challenges. That is, when employees engage in strategies and efforts to seek and develop tasks in their work it may boost the association between support from supervisors and job satisfaction.

This result is intriguing as it suggests that the benefit of supervisor support for creating conditions for attractive work is to some extent conditioned by the opportunities for (and initiative of) employees to engage in proactive co-creation of work. This interpretation is in line with the theoretical propositions in JD-R theory (see Proposition 6 and Proposition 7 in Bakker et al., 2023) as well as the report by Wang et al. (2020), advocating that constructive leadership styles and social context are related to employee job crafting. Moreover, our result provides some additional support to the notion that job crafting plays a role in the association between supervisor support and job satisfaction (Mondo et al., 2023) and that organizations should facilitate opportunities for employee job crafting in order to increase the attractiveness and sustainability of the health and social care sector (Felder et al., 2024).

The observed interplay between supervisors and employees further provides an example of how employee job crafting can be regarded as an (overlooked) individual-level translator for efforts directed at creating conditions for attractive work in the health and social care sector. However, as the results of our study did not provide support for the assumption that job crafting—seeking challenges would also moderate (i.e., boost) the association between influence and job satisfaction (Hypothesis 2), it is important to note that the benefit of job crafting needs to be further specified with respect to the specific type of job resource, the specific criteria of occupational health and wellbeing, and the specific occupational setting.

A further interpretation of this result is that in general, and as indicated by the low mean level observed in the sample of the present study, social care employees only experience a limited amount of influence at work (Swedish Government Official Reports, 2021; Strandell, 2020; Wiskow et al., 2010). Thus, it may be that when social care service employees engage in job crafting to seek challenges, they do so to try to achieve the influence that they are lacking and are only able to craft within the restricted framework given by the organizational setting.

Furthermore, the results did not provide support for the hypothesized interaction effect (i.e., buffering effect) of job crafting—reducing demands, for the respective associations between workload and role conflict and job satisfaction. These results were unexpected, since high workload and conflicting demands have been reported to be evident among health and social care services workers (e.g., Erlandsson and Szebehely, 2024; Swedish Government Official Reports, 2021; Van Ham et al., 2006), and since job crafting – reducing demands specifically assesses individual efforts to handle and adjust the negative effects at work (e.g., Petrou et al., 2012). Additionally, the buffering effect was reported in previous studies in other samples in which the interaction effect was particularly evident with respect to the negative impact of workload (e.g., among dentists; Hakanen et al., 2017). Why the buffering effect was not observed in our present sample of social care service employees may to some extent be explained by the fact that the present sample reported surprisingly low levels of job demands (especially workload) and the matching job crafting behavior (i.e., reducing demands). Although the interaction effect was not found to be significant, the conditional effects for how job crafting—reducing demands affects the association between role conflict and job satisfaction indicate that this issue may need further investigation within the social care services sector. For instance, alternative assessments may be needed to better capture the specific type of conflicting demands confronted by social care service employees. However, in contrast to the present study, recent research (based on longitudinal data and conducted among church ministers) suggests that the continuation of employees' job crafting seems to be driven by self-concordant goal attainment but may be interrupted over time by the incorporation of organizational goal attainment and extrinsic motivation (Clinton et al., 2025). This suggests that job crafting is a personal phenomenon and that the benefits of job crafting depends on the congruence between self-concordant goals and organizational goals. Moreover, based on the results of a meta-analysis of longitudinal studies on job crafting, Silapurem et al. (2024) reported that the correlational effect size of job crafting on job satisfaction tends to decrease over time.

Taken together, our results did not provide support for the basic assumption that the benefits of approach (i.e., seeking challenges) and avoidance (i.e., reducing demands) job crafting for the same criteria (i.e., job satisfaction) depend on matching circumstances (i.e., either boost the gain of job resources or reduce the loss of demands). Instead, our results add support to the suggestion that approach job crafting is more favorable and avoidance job crafting seems to be less efficient (Rudolph et al., 2017; Tims et al., 2022). However, we note that recent bibliometric analyses suggest that current research tends to conceptualize job crafting as a flexible and context-sensitive strategy (Andolšek et al., 2026).


4.1 Strengths and limitations

Several limitations of the present study need to be considered alongside interpretations of the results. The data is cross-sectional, which means it is only possible to specify associations and not to make any causal claims. Moreover, the data is based on self-reports, and so the results need to be interpreted with potential common biases in mind (Podsakoff et al., 2003). In addition, the present study used job satisfaction as the dependent variable chosen to operationalize attractive work. Even though job satisfaction is considered to be an important feature of attractive work (e.g., Judge et al., 2017) and is related to occupational wellbeing and retention (e.g., Geisler et al., 2019), the use of this single dependent variable can be questioned and may be considered a limitation.

We encourage future research to investigate attractive work in social care services by designing a longitudinal study that includes other measures and data in addition to self-reports and expands the operationalization of attractive work to include additional indicators beyond job satisfaction. Furthermore, a qualitative (or mixed method) design could be used to investigate the role and importance of job crafting in relation to job demands and resources, as well as occupational wellbeing and attractive work among social care service employees. Alternatively, it would also be of interest for future research to investigate the present study's assumptions with a focus on the organizational level (e.g., team or workplace level), in line with the idea that job crafting may be shared (e.g., Peeters et al., 2016; Tims et al., 2013) and that the understanding of attractive work could benefit by going beyond the individual level (Roczniewska et al., 2021). Finally, future research may explore the benefit and efficacy of approach and avoidance job crafting in terms of context-sensitive strategies in relation to job crafting interventions (Roczniewska et al., 2023) and job crafting profiles (Zhang et al., 2025).



4.2 Conclusions and implications

Our study contributes by demonstrating how proactive strategies and behaviors among social care service employees may boost the positive association between supervisor support and job satisfaction. The significant interaction observed in the present study adds a novel perspective to previous research that has mainly reported direct associations or effects between supervisor support and job satisfaction in similar settings (e.g., Bradley and Cartwright, 2002; Charoensukmongkol et al., 2016; Lee and Cummings, 2008). Thus, the conditional effect observed in the present study illustrates that employees are not simply passive receivers of working conditions that, in turn, affect their occupational wellbeing, but need to be regarded as active agents who can themselves increase the benefit of basic resources through job crafting (Bakker et al., 2023). Nevertheless, as only one out of the four tested interactions was found to be significant, this study further contributes by demonstrating that assumptions pertaining to employee opportunities to increase gains or reduce losses need to be reasonable and adjusted to the specific setting. That is, our study suggests that social care service employees only have limited options to adapt and adjust their work through job crafting. Hence, it is important to note that it is not a responsibility or a general requirement for employees to find ways to manage and cope with problematic working conditions. Instead, it is a necessary obligation for organizations and management to adhere to and continuously follow up on providing the prerequisites and support that employees need in order to have reasonable opportunities to craft their work—and also to provide conditions that foster attractive work.
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Introduction: Underpinned by the Job Demands-Resources (JD-R) model, this study examines the effectiveness of generational classifications in predicting work engagement, challenging the assumption that birth cohorts determine professional behavior.
Methods: Using a quantitative research approach with a descriptive, cross-sectional design, the study targeted the broad population of active professionals across the Spanish labor market. A final sample of 339 participants (comprising Baby Boomers, Generation X, Millennials, and Generation Z) was selected via non-probabilistic snowball sampling. Primary data were collected using an online questionnaire incorporating the Utrecht Work Engagement Scale (UWES-17).
Results: The results revealed significant differences in the vigor dimension with Baby Boomers scoring higher. Yet they also showed that sociodemographic variables (such as employment status) were more predictive than generational membership.
Discussion: In theoretical terms, this study contributes to the field by demonstrating that the resource-accumulation perspective of the JD-R model is a more effective explanatory framework than “generational determinism.” Empirically, the study provides evidence from the Spanish context that organizational HR strategies should prioritize individual life stages and resource management over broad generational stereotypes.
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1 Introduction

In today's business environment, companies are required to manage multiple generations of employees, each with their own unique attitudes, values, and work styles. Consequently, one of the most challenging issues for leaders is how to supervise members with different socialization processes who must achieve high level of performance in coordinated efforts (Gurbuz and Aytekin, 2020). For many years, researchers have been fascinated by generational differences in the workplace, yielding many studies that compare different generational cohorts on various work-related variables, such as leadership, teamwork, personality, work attitudes, work-life balance, and career patterns (Rudolph et al., 2021). If we accept that differences exist between employees based on their birth year and/or period of socialization, then human resource (HR) management may need to differ in content and strategy to meet the needs of each generation, making general approaches to leadership impractical. For instance, if a particular generation does not prioritize relationships with colleagues, expects to achieve goals through close support from the organization, and/or tends to act independently, placing its members in work teams may not be the best decision. A study conducted by Bakanauskiene and Zagurskyte (2022), found that three generational cohorts differed in their happiness at work, in terms of how they prioritized expectations, types of relationships, and personal values. Decisions based on generational differences are welcome in HR management because they match the way people naturally categorize others. According to social identity theory (Tajfel and Turner, 1979), individuals quickly categorize themselves and others into different social groups (e.g., by age, nationality, profession), which makes the social world easier to understand. Therefore, categorization enables managers to process complex information about their diverse workforce by identifying shared patterns. However, it is important to note that while classification is a natural cognitive tool, it must be used with caution, as the common stereotype that generational differences seem to predict societal diversity is not always empirically supported (Moore and Krause, 2021). The validity of generational theory is fundamentally compromised by the lack of consensus regarding the chronological boundaries that define each cohort. The definition of the time periods for each cohort is controversial and highly dependent on historical events, cultural context and the scope of the proposal. As Costanza and Finkelstein (2015) stated, “Stereotypes about generational differences in the workplace are unfounded and unwise” (p. 321). The authors argue that many generational differences are actually “age effects” or “period effects” rather than permanent generational traits. The true utility of these classifications lies in using them as a starting point to foster empathy toward a cohort that shares certain cultural experiences and facts, rather than as a rigid set of rules. In Gurbuz and Aytekin's study, for example, the generational-based stereotype was not supported in a sample of 427 U.S. employees. Furthermore, they found that despite globalization -that propels us to the so-called melting pot (Zangwill, 1909), the original classification of U.S. generations could not be generalized to the Turkish business context as expected (Gurbuz and Aytekin, 2020). The most compelling evidence was presented in a meta-analysis and qualitative review by Rudolph et al. (2021), which systematically deconstructs the concept of generations in the workplace. The review concludes that generational differences are largely a myth with little to no empirical support. By synthesizing data from over 100 independent studies (covering nearly 100,000 participants), the researchers showed that differences in job satisfaction, engagement, and turnover intentions were driven by age and life stage rather than birth cohort. They revealed that generational membership explained less than 2% of the variance in worker attitudes. Furthermore, the authors warn that relying on generational labels can promote harmful stereotypes and ageism, recommending that organizations shift toward a lifespan perspective that treats employees as individuals based on their specific career stages and needs (Rudolph et al., 2021).

Entering the polarized debate surrounding age-based demographics, this study examines the empirical validity of generational classifications within the Spanish workforce. We challenge the effectiveness of ‘one-size-fits-all' HR strategies by comparing the predictive power of generational cohorts vs. individual variables. This paper aims to achieve a distinct original contribution to the field of organizational psychology by providing empirical evidence that calls into question the practical relevance of generational determinism. Furthermore, our data suggest that organizational HR strategies should focus on life stages and individual circumstances rather than broad generational labels, and may therefore contribute to the scientific debate.


1.1 Generational cohort definition and classifications

A generation is typically defined as a group of people born at a specific time who share similar experiences, significant life events, and historical contexts during the critical developmental years of their lives, and whose values and priorities tend to remain relatively stable throughout their lives (Clements, 2025). Generational theory defines it as a group of individuals with an average age of 25–30 years, referred to in the social science as a ‘line' (i.e., a sequence of species, each of which is thought to have evolved from its predecessor). Generations are created and shaped by external influences such as the media, economic and social events, popular culture, and the values shared by family and friends that guide their behavior (Parry and Urwin, 2021). Therefore, it is essential to acknowledge the concept of generation and to revise accepted classifications of generational cohorts. Sociological research has identified specific patterns of values and attitudes that is associated with a particular age groups within a homogeneous age spans that can be defined in isolation. According to Rudolph et al. (2021) generations are shaped by a particular period of time, which gives their members a collective persona. While there was consensus on including the most recent generations since the end of the First World War in five groups, defining the period for each group was more controversial and depended on historical events, context, culture, region, and the scope of the proposal. As illustrated in Table 1, experts who categorize typologies in terms of generations typically assign the Baby Boomer generation to the 1940s, Generation X to the 1960s, Generation Y (also known as Millennials), to the 1980s, Generation Z (also known as Centennials), to the 1990s, and the most recent Generation alpha to the 2000s.


TABLE 1 Recent proposals for a generation typology from 1940.


	Years
	Tapscott, 1998
	McIntosh-Elkins et al., 2007
	Gibson et al., 2009
	Dejnaka, 2015
	Fry and Parker, 2018
	Betz, 2019



	1940…
	
	
	
	
	
	BB


	…1946
	BB
	BB
	BB
	BB
	BB
	BB


	…1962
	BB
	BB
	BB
	BB
	BB
	BB


	1963
	BB
	X
	BB
	X
	BB
	BB


	1964
	BB
	X
	BB
	X
	BB
	BB


	1965
	X
	X
	X
	X
	X
	X


	…1977
	Y
	X
	X
	X
	X
	X


	1978
	Y
	Z
	X
	Y
	X
	X


	1979
	Y
	Z
	X
	Y
	X
	X


	1980
	Y
	Z
	X
	Y
	Y
	Y


	…1986
	Y
	Z
	Y
	Y
	Y
	Y


	…1994
	Y
	
	Y
	Y
	Y
	Y


	1995
	Y
	
	Y
	Y
	Y
	Y


	1996
	Y
	
	Y
	Y
	Y
	Z


	1997
	Y
	
	Y
	Y
	Y
	Z


	1998
	
	
	Y
	Z
	Y
	Z


	…2000
	
	
	Y
	Z
	Y
	Z


	…2007
	
	
	
	Z
	
	Z


	…2009
	
	
	
	Z
	
	Alpha


	2010
	
	
	
	Z
	
	Alpha


	2012…
	
	
	
	
	
	Alpha

Source: Own elaboration. BB, Baby Boomer; X, Generation X; Y, Millennials; Z, Generation Z; Alpha, Generation Alpha.


This study reviews the generational typology published by the Pew Research Center in 2019. For decades, this Washington-based organization has been a leader in measuring generational shifts through public opinion polling, demographic research, and content analysis. With over 39,400 citations on Google Scholar since 1940, the Center's data-driven approach highlights that generational cohorts are shaped by significant historical shifts rather than uniform chronological spans. For instance, baby boomers—the only generation officially designated by the US Census Bureau—are those born between 1946 and 1964; Generation X falls between 1965 and 1980; Generation Y follows, from 1981 to 1996; and Generation Z includes those born between 1997 and 2012. Under this framework, Generation Alpha remains excluded from current work-engagement analyses due to their age. Nevertheless, cultural constraints may influence the choice of generational typology. Rather than allowing for fixed time cycles between generational emergence, historical landmarks may serve as generational boundaries, and societal changes across generations should be considered in relation to these. Some of these landmarks may have varying impacts on society across different time spans. Accordingly, generational typologies depend on a country's history or culture and cannot be generalized (Cho et al., 2025; Gurbuz and Aytekin, 2020). Although globalization reduces cultural cues worldwide (Kasiyarno and Apriyanto, 2025), events that influence generational development in American society may not be applicable to other countries, such as Spain. From a historical materialist perspective (Ashley, 1982), the social and technological impacts on societies could be an appropriate way to analyse generational evolution in terms of lineage, i.e., significant social and cultural evolution between generations.

The Pew Research Center (2019) typology is theoretically and methodologically justified in this study by its emphasis on “historical anchors” rather than arbitrary fixed-year intervals. Unlike purely mathematical classifications, this framework delineates cohorts based on shared formative experiences—such as significant technological shifts, socioeconomic trends, and geopolitical events—thereby providing a sociologically grounded lens for analysis. Furthermore, its pervasive usage in global academic literature establishes a standardized common language ensuring that the study's defining parameters remain comparable with those of broader organizational research and mitigating the ambiguity often found in ad-hoc generational definitions.



1.2 Historical Spanish landmarks within PEW classification

If we were to apply the generational years defined by the Pew Research Center to the Spanish context, a series of significant events could be identified for each Pew cohort.

	• Baby Boomers (1946–1964): In Spain, this generation is not defined by the post-WWII victory experienced in the US, but by emerging from post-Civil War autarchy and the subsequent economic boom known as ‘Desarrollismo'. Those born during the years of international isolation and rationing experienced the harshness of the dictatorship first-hand, while those born later came of age during the pivotal Stabilization Plan of 1959, which opened up the Spanish market economy. Consequently, this generation became the primary workforce behind the ‘Spanish Miracle' of the 1960s, a period characterized by massive rural-to-urban migration and the rise of the middle class. They witnessed a dramatic transition from scarcity to the consumerism represented by the iconic SEAT 600, which may symbolize the onset of a mild ‘Spanish dream'.
	• Generation X (born 1965–1980): In Spain, Generation X is known as the ‘Generation of the Transition', as they bridged the gap between the authoritarian regime of the past and modern democracy. Although they experienced the dictatorship during their early childhood, they came of age with the death of Francisco Franco in 1975 and the ratification of the 1978 Constitution, which established the legal framework for their adulthood. This generation fueled the cultural explosion known as ‘La Movida Madrileña' in the 1980s, embracing countercultural freedom and hedonism. They were also the first to experience significant social shifts, such as rapid secularization and the legalization of divorce in 1981, which coincided with a rise in both divorce rates and maternal employment among U.S.
	• Generation Z (born 1997–2012): Spanish Generation Z is characterized as the ‘Crisis and Digital Generation', having grown up in an era of permanent connectivity and significant economic volatility, with no memory of the peseta currency. Their worldview was initially shaped by the introduction of the euro in 2002, the geopolitical shock of the 11 March train bombings in 2004—not far from the 9/11 attacks in the US that transformed geopolitics and security worldwide—and most profoundly by the great recession (2008–2014) and the subsequent austerity measures that defined their childhoods. This economic backdrop, combined with the political awakening of the 15-M Movement (Indignados) in 2011, has produced a generation characterized by political skepticism, the fragmentation of the traditional two-party system and native fluency in digital environments (Digital Future Society, 2024).

While some historical landmarks in both countries bear similarities, the classification imposed from 1965 onwards imposes a ‘mathematical symmetry' (16-year blocks) upon sociological processes that are neither inherently linear nor symmetrical. This presents generations as merely methodological constructs or prefabricated boxes that attempt to impose order on a far more fluid reality. Ultimately, this approach loses predictive capacity when compared to continuous variables such as exact age. The artificiality of this symmetry in the definition of generational cohorts may hinder the usefulness of generational theory.



1.3 Generation cohorts, engagement, and the JD-R model

One of the key concepts that can differentiate companies and generate a competitive advantage is work engagement. Not only can this lead to higher employee performance, it can also create enthusiastic, engaged employees who are willing to share and generate new knowledge (Nguyen et al., 2024). Consequently, engagement is considered a predictor of significant outcomes for employees, work teams and organizations in the business sector (Adamu et al., 2025; Bakker and Albrecht, 2018). Engagement originates from positive psychology and has been defined as 'a positive, satisfying work-related state of mind characterized by vigor, dedication, and absorption' (Schaufeli et al., 2002). Rather than being a specific and momentary state, engagement refers to a more sustained and influential affective-cognitive state that is not focused on a particular object, event, person or behavior. Schaufeli et al. (2002) define these three components as follows:

• Vigor: an energetic and resilient state of mind, characterized by a willingness to invest time and effort in work, and to persevere despite difficulties.

	• Dedication: experiencing a sense of excitement, inspiration, and challenge, while maintaining a positive attitude toward change. This goes beyond simple involvement, indicating a remarkably high level of participation.
	• Absorption: characterized by deep concentration on work, where time passes quickly and it is difficult to disengage from the task. High levels of energy and a strong identification with work are therefore characteristic of engagement. All three components must be present simultaneously, although previous studies have shown that their degree of presence can vary.

For example, Castellano et al. (2019) and Lisbona et al. (2018) reported higher levels of vigor and dedication than absorption. However, other studies have found that only one dimension seems to dominate work engagement: dedication (Listau et al., 2017) or absorption (Shekari, 2015). Grant (2024) and Jones et al. (2018) argue that different generational cohorts have different perceptions of work and work engagement. Baby boomers prioritize professional dedication, value effective communication and seek personal fulfillment through their work. In contrast, Generation X views work as a contract prefers direct communication and is often skeptical of management (Grubb, 2023). Millennials are the most tech-savvy, educated and well-traveled generation in history (Hatice, 2024). They are high-maintenance employees who seek constant reassurance, feedback and support; however, they also value autonomy in the workplace (Chopra and Bhilare, 2020). The youngest generation, Centennials (also known as Generation Z), are technologically literate (Giray, 2022), entrepreneurial (Magano et al., 2020), independent (Jenkins, 2018), multitasking and pragmatic (Dorsey, 2016). They are also known for being highly customisable (Stillman and Stillman, 2017), and open-minded (Oxford Royale Academy, 2018). Studies on work engagement have found similarities and differences between members of different generations and within the same generation (Gurbuz and Aytekin, 2020; Suomäki et al., 2019).

For example, Havens et al. (2013) found no statistically significant differences in work engagement between cohorts, except for the absorption component, in which veterans scored higher than Generation X members.

Considering the lack of consensus in previous studies, this study establishes a critical theoretical dialogue between the Job Demands-Resources (JD-R) model and generational theory. Rather than complementing generational theory, the JD-R model is used as a framework to deconstruct and challenge its validity. Developed in the early 2000s by researchers Arnold Bakker and Evangelia Demerouti (along with colleagues such as Wilmar Schaufeli), the JD-R model is a comprehensive framework for explaining employee well-being (Bakker and Demerouti, 2007). It proposes that all working conditions can be categorized as either job demands (aspects requiring sustained effort that can lead to burnout) or job resources (aspects that help to achieve goals and stimulate personal growth). The model ultimately posits two simultaneous processes: a health impairment process driven by excessive demands and a motivational process driven by the availability of resources that fosters work engagement.

Therefore, differences in observed work engagement among employees may be better explained by the dynamic balance of job resources than by static generational traits. Rather than attributing these differences mainly to shared generational socialization, the model explains them in terms of structural conditions, resource accumulation and professional maturation. For instance, whereas traditional generational theory might attribute higher vigor scores to Baby Boomers due to a shared ‘work ethic', the JD-R model contextualizes this in terms of tenure-based resource accumulation. This suggests that engagement is driven by structural advantages associated with seniority, such as higher organizational status, job stability, and established professional networks, rather than unique generational personality traits. Consequently, the JD-R model may provide a simpler yet robust explanation for these differences based on unequal access to workplace resources.

The primary aim of this research was therefore to determine whether generational classifications serve as meaningful predictors of work engagement, and to test the discriminatory power of generational theories and classifications in contrast with the JD-R model.

The specific objectives of the research are:

Objective 1: To examine the relationship between generational cohorts (Baby Boomers, Generation X, Millennials, and Generation Z) and work engagement in Spain, with a specific analysis of the three dimensions of engagement: vigor, dedication and absorption.

Objective 2: To assess whether key sociodemographic variables, such as gender, occupation, and marital status, have a stronger association with work engagement and its dimensions than age.

Objective 3: To determine whether year of birth, when treated as a continuous variable, is a better predictor of work engagement than predefined generational categories.

This study examines the relationship between generational cohorts and work engagement in Spain, focusing on the three dimensions of engagement: vigor, dedication, and absorption. It aims to determine whether other sociodemographic factors are more strongly associated with engagement than age, and to assess whether a person's year of birth is a more effective predictor of engagement than predefined generational labels.




2 Method


2.1 Population

The study population consisted of adults who were born and were living in Spain. Initially, 475 people responded using non-probabilistic snowball sampling. Due to missing values for the year of birth, country of birth (other than Spain) and marital status, 68 participants were excluded. Work engagement, as operationalized with the UWES (The Utrecht Work Engagement Scale) (Schaufeli et al., 2002), is conceptualized as a work-related state, and its items are designed to be answered with reference to an ongoing job context. Including unemployed respondents would have necessitated different instructions (e.g. referring to a previous job) and could have led to increased measurement heterogeneity. Consequently, the final analyses focus on participants who are currently employed. Finally, two subjects were identified as multivariate outliers using Mahalanobis (1936) distance computed on the UWES dimension scores (vigor, dedication, and absorption). A conservative chi-square criterion was applied to determine the cut-off (p < 0.001; df = 3), and participants exceeding this threshold were excluded prior to the main analyses to reduce the potential influence of extreme multivariate response patterns. The final sample size was composed of 339 subjects, and the descriptive data are presented in Table 2.


TABLE 2 Descriptive data sample.


	Variable
	Category
	Boomers
	X
	Millennials
	Z
	Total



	Gender
	Female
	19
	27
	114
	59
	219
 
	
	Male
	13
	35
	55
	17
	120


	Marital status
	Married
	19
	33
	40
	1
	93
 
	
	Divorced
	6
	9
	2
	0
	17
 
	
	Couple
	3
	5
	57
	14
	79
 
	
	Single
	4
	15
	70
	61
	150


	Work status
	Self-employed
	3
	8
	2
	0
	13
 
	
	Employee
	29
	54
	167
	76
	326

Source: own elaboration.




2.2 Measurement and instruments

The following socio-demographic data were collected from the participants: gender (male or female), year of birth, occupation (employed and self-employed); and generational affiliation, based on the Pew Research Center's (2019) classification: Baby Boomers (born 1946–1964), Generation X (born 1965–1980), Millennials (born 1981–1996), and Centennials (born 1997–2012). The Spanish version of the UWES-17 (the Utrecht Work Engagement Scale) (Schaufeli et al., 2002) was used to measure work engagement. This scale is the most widely used measure in this field, and has featured in 86% of studies on work engagement (Bailey et al., 2017; Byrne et al., 2016). It consists of 17 items with responses collected on a seven-point Likert scale, ranging from 0 (never) to 6 (always or every day). The UWES-17 scale calculates a total engagement score based on three factors: Vigor, Dedication and Absorption. The vigor factor (six items: 1, 4, 8, 12, 15, and 17) refers to having high levels of energy, resilience, willingness to put in effort, and perseverance in the face of difficulties. The dedication factor (five items: 2, 5, 7, 10, and 13) focuses on a high level of involvement in work, characterized by enthusiasm, inspiration, pride, and a sense of challenge. The Absorption component (six items: 3, 6, 9, 11, 14, and 16) measures complete immersion, attention, and concentration at work, where time passes unnoticed. Scale scores for the three subscales (Vigor, Dedication, and Absorption) and the total UWES (Utrecht Work Engagement Scale) score were calculated in accordance with the authors' instructions. The internal consistency of the UWES-17 and its three subscales has been widely examined and has been shown to be reliable. Cronbach's alpha values are generally reported to be in the range of 0.80–0.90 (Salanova et al., 2000).



2.3 Procedure

This quantitative, descriptive, cross-sectional study examined the relationship between generational cohorts, sociodemographic variables and work engagement. Work engagement was assessed using the UWES-17 questionnaire. The Job Demands–Resources (JD-R) model was employed as a broad theoretical framework to contextualize engagement as a motivational outcome. However, specific job demands and job resources were not directly operationalized or tested in the present study. Consequently, the analyses focused on age-based indicators (generational cohort and year of birth) and selected sociodemographic correlates (e.g., gender, occupation, and marital status) in relation to engagement. Data were collected via a Google Forms questionnaire between November 2022 and March 2023, using a non-probability snowball sampling method. While this approach facilitated rapid access to working adults across a wide age range, it also has well-known limitations. Firstly, as inclusion depended on personal networks and self-selection, the resulting sample may overrepresent individuals who are more digitally connected, more interested in the topic, or more willing to complete online surveys, while underrepresenting harder-to-reach workers. Secondly, snowball recruitment can amplify network homophily, whereby respondents tend to recruit others with similar sociodemographic or occupational characteristics, which could reduce heterogeneity. Consequently, the estimates reported here should be interpreted as associations within the observed sample rather than as population parameters. The external validity of generational comparisons may thus be limited, particularly given the uneven distribution of cohorts (e.g., the smaller Baby Boomer subsample). Therefore, while the findings presented here complement research based on probabilistic or stratified sampling of the Spanish workforce, they do not replace it.

In accordance with Spanish Organic Law 3/2018, of 5 December on the Protection of Personal Data and the Guarantee of Digital Rights, informed consent was provide from all participants. The link to the questionnaire was disseminated via email, social media, and smartphone applications (e.g., WhatsApp). In line with ethical standards, the research protocol took an average of seven minutes to complete. The collected data ensured participant anonymity and complied with ethical guidelines. No compensation was offered for participation.




3 Results

The collected data were analyzed using IBM SPSS Statistics Version 26 (IBM Corp, 2019). First, the reliability of the UWES-17 scale was determined using Cronbach's alpha analysis. The resulting score of 0.944 indicated excellent reliability, confirming the internal consistency of the UWES-17 scale and aligning with the findings of previous research. Next, the assumption of normality was assessed using the Kolmogorov-Smirnov test. This is an appropriate statistical method for datasets of more than 50 observations. The analysis revealed a non-normal distribution (p < 0.001), meaning that non-parametric tests had to be used for subsequent analyses.


3.1 Engagement and generation categories

The Kruskal–Wallis test revealed significant differences were observed between generations for the vigor factor (H = 9.516; p = 0.02). However, no such differences were found between generations for the dedication or absorption factors, or for the total engagement scale score (p > 0.05) (see Table 3). Previous studies have indicated that the emotional and motivational aspects of engagement are more susceptible to generational values and socialization processes, whereas the behavioral and cognitive dimensions are influenced more by situational and structural factors that are common to all age groups (Bakker and Demerouti, 2007; Schaufeli et al., 2002; Twenge, 2017). Vigor is more closely associated with affective and motivational orientations, which are significantly influenced by generational socialization, career expectations and values. The emphasis placed on enthusiasm, emotional expression, and intrinsic motivation in work or activities differs between generations, resulting in observable variations in vigor (Schaufeli et al., 2002; Singh et al., 2021). Conversely, dedication and absorption are behavioral and task-oriented dimensions of engagement that may be less sensitive to generational value differences and more strongly influenced by situational or organizational factors shared across age groups (Decuypere and Schaufeli, 2019; Schaufeli et al., 2006). Consequently, intergenerational similarities in roles, responsibilities and structural conditions may contribute to comparable levels of dedication and absorption, despite evident differences in affective engagement. This pattern suggests that generational differences may be more evident in how individuals feel about engagement than in how consistently or intensely they act on it.


TABLE 3 Engagement and factors by generation categories.


	
	Variable
	M
	SD
	H
	Sig.



	
	Engagement
	4.117
	1.133
	5.141
	0.162
 
	All generations
	Vigor
	4.210
	1.119
	9.516
	0.023*
 
	
	Absorption
	3.857
	1.162
	3.544
	0.315


	
	Dedication
	4.285
	1.330
	5.198
	0.158

*p < 0.05.
M, Mean; SD, Standard Deviation; H, Kruskal-Wallis test value.


To understand potential variations in the vigor factor across generations, the Mann-Whitney U test was employed to compare each pair of intergenerational groups, as detailed in Table 4.


TABLE 4 Vigor factor by generation.


	Comparison
	Group 1 M (SD)
	Group 2 M (SD)
	U
	Sig.



	Baby Boormers vs. Generation X
	3.84 (1.09)
	4,44 (1.13)
	647.5
	0.006**


	Baby Boormers vs. Millennials
	3.84 (1.09)
	4.17 (1.12)
	2,128.5
	0.056


	Baby Boormers vs. Generation Z
	3.84 (1.09)
	4.25 (1.06)
	925.5
	0.05*


	Millennials vs. Generation X
	4.17 (1.12)
	4.44 (1.13)
	4,309
	0.038*


	Millennials vs. Generation Z
	4.17 (1.12)
	4.25 (1.06)
	6,141.5
	0.58


	Generation X vs. Generation Z
	4.44 (1.13)
	4.25 (1.06)
	2,012.5
	0.14

*p ≤ 0.05.
**p < 0.01.
M, Mean; SD, Standard Deviation; U, Mann-Whitney U-test value.


The detailed results reveal some notable patterns. A significant difference was found in the vigor factor between baby boomers and generation X, with generation X showing a higher mean score (4.44) than baby boomers (3.84) (U = 647.5, p < 0.01). However, there was no statistically significant difference between Baby Boomers and Millennials (p > 0.05). When comparing Baby Boomers with Generation Z, Generation Z again performed better, with mean scores of 4.25 and 3.84 respectively (U = 925.5, p < 0.05). Focusing on Generation X vs. Millennials, Generation X performed better on the Vigor factor, with a mean score of 4.44 compared to 4.17 for Millennials (U = 4,309, p < 0.05). Subsequent analyses of the data comparing Generation X and Generation Z revealed no significant difference in vigor (p > 0.05). Similarly, no significant difference was found between Millennials and Generation Z on this factor (p > 0.05). These findings clearly illustrate how the vigor factor is experienced by different generational cohorts, contributing to a comprehensive understanding of work engagement dynamics across age groups. Following the assessment of intergroup differences, the effect size of the generational variable on the vigor factor was analyzed. Although the generational effect on vigor was statistically significant, the associated effect size was negligible. The squared Epsilon value (ER2 = 0.028) indicates that generational membership accounts for only 2.8% of the variation in vigor scores. In practical terms, while differences in vigor can be detected between generations at a statistical level, generation alone appears to be a relatively weak explanatory factor. This suggests that other variables, such as contextual, organizational or individual factors, are more likely to influence vigor than generational belonging itself.



3.2 Engagement and sociodemographic variables
 
3.2.1 Gender

The Mann-Whitney U test was used to assess the relationship between gender and the variables of engagement, vigor, dedication, and absorption variables. The analysis revealed no significant genders differences between for any of these factors, as indicated by p-values greater than 0.05 (Table 5).


TABLE 5 Engagement and factors by gender.


	Variable
	Gender
	M
	SD
	U
	Sig.



	Engagement
	Female
	4.10
	1.09
	12,695.5
	0.60
 
	
	Male
	4.13
	1.20
	
	


	Vigor
	Female
	4.19
	1.08
	12,507.5
	0.46
 
	
	Male
	4.23
	1.18
	
	


	Absorption
	Female
	3.83
	1.12
	12,488.5
	0.45
 
	
	Male
	3.89
	1.23
	
	


	Dedication
	Female
	4.28
	1.31
	13,137.5
	0.99
 
	
	Male
	4.27
	1.37
	
	

M, Mean; SD, Standard Deviation; U, Mann-Whitney U-test value.




3.2.2 Occupation

Using the Mann-Whitney U-test to examine the relationship between occupation and commitment, vigor, dedication, and absorption, the following results emerged (Table 6).


TABLE 6 Engagement and factors by occupation.


	Variable
	Occupation
	M
	SD
	U
	Sig.



	Engagement
	Employed
	4.08
	1,13
	1,231
	0.010*
 
	
	Self-employed
	4.84
	0.66
	
	


	Vigor
	Employed
	4.19
	1.12
	1,630.5
	0.15
 
	
	Self-employed
	4.69
	0.7
	
	


	Absorption
	Employed
	3.81
	1.16
	814
	0.000**
 
	
	Self-employed
	4.88
	0.44
	
	


	Dedication
	Employed
	4.25
	1.33
	1,406.5
	0.039*
 
	
	Self-employed
	4.96
	1.02
	
	

*p < 0.05.
**p < 0.01.
M, Mean; SD, Standard Deviation; U, Mann-Whitney U-test value.


A significant difference in engagement was found in favor of the self-employed. The effect size (Z2) for these differences was 0.019, indicating that occupation can explain 1.9% of the variability in engagement scores. No significant differences were found in the analysis for vigor (p > 0.05). In the case of dedication, however, a significant difference based on occupation emerged. The effect size (Z2) for these differences is 0.012, suggesting that occupation may account for 1.2% of the variability in dedication scores. Finally, a significant difference was observed in Absorption in relation to occupation. The effect size (Z2) for these differences is 0.042, suggesting that occupation can explain 4.2% of the variability in absorption scores.



3.2.3 Marital status

The Kruskal-Wallis H-test revealed significant differences (p < 0.05) between marital status and overall engagement and its three factors: vigor, dedication, and absorption (see Table 7).


TABLE 7 Engagement and factors by marital status.


	Variable
	Marital status
	M
	SD
	H
	Sig.



	Engagement
	Singles
	4.07
	1.13
	12.56
	0.006**
 
	
	Coupled
	4.02
	1.11
	
	
 
	
	Married
	4.37
	1.10
	
	
 
	
	Divorced
	3.53
	1.09
	
	


	Vigor
	Singles
	4.14
	1.10
	13.77
	0.003**
 
	
	Coupled
	4.11
	1.11
	
	
 
	
	Married
	4.48
	1.13
	
	
 
	
	Divorced
	3.75
	0.93
	
	


	Absorption
	Singles
	3.81
	1.18
	9.59
	0.02*
 
	
	Coupled
	3.76
	1.11
	
	
 
	
	Married
	4.11
	1.12
	
	
 
	
	Divorced
	3.28
	1.22
	
	


	Dedication
	Singles
	4.25
	1.34
	9.83
	0.02*
 
	
	Coupled
	4.20
	1.32
	
	
 
	
	Married
	4.53
	1.26
	
	
 
	
	Divorced
	3.55
	1.35
	
	

*p < 0.05.
**p < 0.0.
M, Mean; SD, Standard Deviation; H, Kruskal-Wallis test value.


Specifically, married individuals consistently showed higher engagement than other groups. Compared to single individuals, married participants had significantly higher engagement scores (mean = 4.37 vs. 4.07; U = 5,818.5, p < 0.05), vigor scores (mean = 4.48 vs. 4.14; U = 5,461, p < 0.01) and absorption scores (mean = 4.11 vs. 3.81; U = 5,913.5, p < 0.05). However, no difference was found for dedication. A similar pattern emerged when married individuals were compared to those in couples, with the former scoring higher on engagement (mean = 4.37 vs. 4.02; U = 2,904, p < 0.05), vigor (mean = 4.48 vs. 4.11; U = 2,878.5, p < 0.05) and absorption (mean = 4.11 vs. 3.76; U = 2,961.5, p < 0.05). The most significant differences were observed when comparing married and divorced individuals. Married participants achieved higher scores on all four factors: engagement (mean = 4.37 vs. 3.53; U = 409.5, p < 0.01), vigor (mean = 4.48 vs. 3.75; U = 439, p < 0.01), dedication (mean = 4.53 vs. 3.55; U = 437, p < 0.01) and absorption (mean = 4.11 vs. 3.28; U = 480, p < 0.01). Conversely, single individuals scored higher than their divorced counterparts on engagement (mean = 4.07 vs. 3.53; U = 891, p < 0.05) and dedication (mean = 4.25 vs. 3.55; U = 863, p < 0.05). The effect size (ER2) of marital status on the variables ranged from 0.028 to 0.041, indicating that marital status accounts for approximately 3% of the variability in the test scores.

These findings suggest that marital status may influence how engaged individuals are, with married people benefiting from greater social and emotional stability. Conversely, divorced individuals may experience resource depletion, a pattern consistent with the Job Demands–Resources model and work–family resource perspectives (Bakker and Demerouti, 2007; ten Brummelhuis and Bakker, 2012; Zacher and Rudolph, 2022).




3.3 Discriminant analysis of generational categories

Following the findings, a discriminant analysis was conducted to explore the influence of the controlled variables. This analysis used a four-rank generational category as the grouping variable and participants' year of birth and total engagement scores as the discriminant variables. The canonical discriminant function revealed canonical correlations of 0.102 and 0.944 for the engagement and year of birth variables, respectively. These results suggest that year of birth is the main factor in distinguishing between generational groups, whereas total engagement does not significantly predict these intergenerational distinctions.




4 Discussion

This study examined the complex relationship between different generational cohorts and the work engagement of adults born and living in Spain, focusing on vigor, dedication, and absorption. The results highlighted notable generational variations, particularly within the vigor factor, in line with existing literature on the multifaceted nature of work engagement in organizational settings. Unlike some studies which reported no age-related differences in engagement (Salas-Vallina and Alegre, 2017), these findings identified nuanced associations between age and particular engagement facets, consistent with the work of Bezuidenhout and Cilliers (2011). Recent research suggests that generational differences are more likely to manifest in affective and motivational orientations (e.g., passion) than in task-focused engagement behaviors such as dedication and absorption (Rudolph et al., 2021; Schaufeli, 2021). Our results align closely with those of the comprehensive meta-analysis conducted by Rudolph et al. (2021). The 2.8% variance in vigor that is explained by generational membership is consistent with their finding that cohorts account for less than 2% of worker attitudes. This supports the idea that generational labels are less empirically substantial than life-stage factors. Although the generational effect on vigor was statistically significant, it explained only a small proportion of variance. This pattern aligns with an expanding body of organizational and HR research that challenges the substantive value of generational labels and warns against generational essentialism—the belief that people born in specific years inherently possess distinct psychological or behavioral traits (Parry and Urwin, 2021; Rauvola et al., 2019). Consequently, the present findings contribute to this broader critique by demonstrating that generational differences, even when statistically detectable, account for minimal variance in engagement outcomes. This highlights the need for more nuanced, context-sensitive approaches in organizational research and practice, rather than focusing on generational typologies. Examining the vigor factor revealed interesting patterns: Generation X and Generation Z scored significantly higher than Baby Boomers, suggesting a trend toward greater energy and resilience among younger workers. However, no significant differences were observed between Millennials and Baby Boomers, highlighting the diversity within each generation. Beyound generational influences, certain sociodemographic variables were found to be significantly associated with work engagement. Occupation was identified as a key determinant, with self-employed individuals reporting higher levels of engagement. Marital status was also found to be significantly associated with work engagement, with married respondents consistently exhibiting greater engagement than their single or divorced counterparts. These factors impact motivation and the balance between professional and personal life. From the perspective of Self-Determination Theory (SDT) (Ryan and Deci, 2000), engagement is fostered when employees experience satisfaction of basic psychological needs—autonomy, competence, and relatedness. These needs can be supported by stable social relationships and meaningful roles outside work. Research applying SDT to workplace outcomes has found that autonomous motivation and need satisfaction are positively associated with engagement and well-being (McAnally and Hagger, 2024), suggesting that individuals in supportive personal circumstances, such as those who are married, may experience greater psychological resources that carry over into work. Conversely, individuals undergoing life transitions, such as divorce, may experience need frustration or reduced social support, which can potentially diminish their capacity for engagement. Marital status is also relevant in the work–life balance literature, which highlights the interplay between work and family roles and how effective balance can enhance engagement. Employees who successfully integrate work and family demands often report higher engagement, as work–life balance has been shown to positively relate to psychological capital and overall engagement to work (Wood et al., 2020). Similarly, self-employed individuals often enjoy greater autonomy and control over their work, which are key facilitators of intrinsic motivation and engagement according to SDT and job design research (Wuisan et al., 2025). Consequently, marital and employment status can be considered as contextual resources that influence engagement by shaping motivational processes and the ability to balance personal and professional roles. A discriminant analysis further highlighted the dominant influence of year of birth over engagement level in distinguishing between generational cohorts, a finding that adds depth to existing literature. These findings suggest that generational cohort membership primarily reflects socio-historical positioning rather than meaningful differences in engagement levels. In line with prior research, the results reinforce critiques of generational essentialism, suggesting that birth year is a categorization marker rather than a significant predictor of workplace attitudes or behaviors (Costanza and Finkelstein, 2015; Parry and Urwin, 2021; Rudolph et al., 2021). The minimal explanatory power of engagement underscores the greater relevance of contextual and situational factors over generational labels. From a theoretical perspective, engagement-related motivational processes, as described in SDT, appear to operate similarly across cohorts. This reinforces the view that age, career stage, and socio-economic context are more influential determinants of engagement than generational membership alone (McAnally and Hagger, 2024).

Overall, the present study makes three significant contributions to research on work engagement research. Firstly, it shows that an individual's year of birth is a more reliable predictor of work engagement than broad generational categorizations. This raises question about the continued use of static generational cohorts in HR management. Secondly, the research highlights the greater influence of sociodemographic factors, such as marital status and occupation, as married individuals and the self-employed report higher levels of engagement. Thirdly, the findings refine existing generational frameworks by showing that generational membership accounts for minimal variability in engagement scores. This emphasizes the need for a more personalized approach to understanding and improving employee engagement.



5 Conclusions

A key conclusion is that the significant differences in vigor scores between generations suggest that work-related energy and resilience are experienced differently by each cohort. The higher vigor scores observed in Generation X and Z compared to the Baby Boomers suggest a potential shift in work attitudes over time. Furthermore, the study also confirms the significant impact of sociodemographic variables, specifically occupation and marital status, on engagement levels. The higher engagement levels observed among the self-employed individuals highlight the importance of autonomy and control. The consistent findings for married individuals also emphasize the need to consider personal circumstances in corporate initiatives. Ultimately, the discriminant analysis reinforces the idea that historical and contextual factors tied to a person's birth year play a greater role in shaping broad work attitudes than engagement levels themselves. This suggests that a “one-size-fits-all” approach to engagement may be ineffective. To foster a truly inclusive and high-performing workplace, organizations need to adapt their strategies to reflect the diverse needs and values of their workforce.

From an applied perspective, HR professionals may use marital and employment status as contextual indicators (rather than determinants) when tailoring engagement-supportive practices. For example, providing stronger work–life and social support resources (e.g., flexible working hours, consistent scheduling and mentoring) and ensuring equitable access to onboarding, supervisor support, training and career opportunities—especially for those in more precarious situations—may help to maintain engagement.

The study's cross-sectional design is its primary limitation, since it cannot establish cause-and-effect relationships. Future research employing a longitudinal design would be better able to track the evolution of work engagement throughout an individual's career. Additionally, the use of self-reported data introduces the potential for common method bias and social desirability effects, whereby participants may answer in a way that they believe to be socially acceptable. Future studies could use a multi-method approach, such as combining surveys with observational data or objective performance metrics, to mitigate this issue. Researchers should also consider controlling for social desirability to ensure more accurate and reliable results.

The findings are also limited by the use of a non-probabilistic snowball sampling strategy. In addition to limiting generalizability, snowball sampling may introduce selection and coverage biases due to reliance on participants' social networks and online dissemination channels. Consequently, some segments of the Spanish workforce may be systematically underrepresented (e.g., those with limited digital access or those outside the reached networks), while clusters of demographically similar respondents may be overrepresented. This is particularly relevant when examining age-related patterns, as cohort sizes are imbalanced. Future studies should adopt probabilistic or quota-based sampling approaches (e.g., stratification by age group, sector, and region) to enhance representativeness and assess whether the observed patterns hold under conditions of stronger external validity.

Additionally, the analytical sample was restricted to participants who were currently employed, as unemployed respondents were excluded during the data cleaning to ensure consistency with the construct being measured (i.e., work engagement, as assessed using the UWES, which assumes the respondent has a current work role). While this decision strengthens the interpretability of the engagement scores within an active employment context, it also limit the scope for inference. Thus, the conclusions should be interpreted as applying to the employed Spanish workforce, rather than to unemployed individuals or to adults outside the labor market, whose work-related psychological experiences may differ substantially during periods of labor-market transition. Future research should explicitly incorporate employment status (including unemployment and job transitions) to examine whether the observed patterns are replicated across different labor market positions.

To develop a comprehensive understanding of work engagement, it is necessary to explore factors that were not included in this study, such as organizational culture, leadership style and job design. These variables are known to have a significant influence on employee engagement and could provide a richer context for the current findings. Finally, to address the assumption of homogeneity within generational cohorts, future research could examine variations within generations in relation to specific cultural, occupational or organizational factors. This would provide a more nuanced understanding of how engagement can differ even among individuals within the same generation.

This research confirms that generational labels should be treated as descriptive cohort markers rather than deterministic predictors of workplace behavior, since they conflate the effects of age, period and cohort. Future research should complement generational categorizations by using age as a continuous indicator, as well as considering more proximal explanatory variables such as life stage, tenure, employment conditions and job demands/resources. Where possible, longitudinal or cohort-sequential designs should be used, along with robustness checks, to clarify whether any observed differences persist beyond categorization choices.
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+ mapping the long-term development of employee agility research,

+ identifying the intellectual, conceptual, and social structures of the field,
+ formulating a future research agenda.

¥

Step 2. Identifying Bibliometric Analysis Techniques

* Performance analysis including publication trends, most influential sources, primary authors, and geographic distribution;

* Science Mapping Techniques, including citation analysis, co-citation analysis, co-word analysis, and thematic mapping and

evolution
Y

Step 3. Data Collecting

+ Initial records retrieved from databases (n = 586; including Scopus (n = 294) and Wo$ (n = 232)), with keywords “employee
agility”, “employee adaptability”, and “workforce agility”

Duplicate records removed (a = 170)

Records screened (title and abstract) (n = 416)

Records excluded (n = 97), including Conference proceedings, Book chapters, Editorials and review articles, Non-English
publications, time-span outside 2000-2025, and studies outside the management and organizational context;

Records analyzed (n = 319)

Step 4. Bibliometric Analysis and Report Findings

Performance Analysis | Science Mapping
¥
Analyzing publication trends, most influential sources, citation analysis, co-citation analysis, co-word
primary authors, and geographic distribution using analysis, and thematic mapping and evolution
Biblioshiny using Biblioshiny and VosViewer
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