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Objectives: To investigate the status of nurses’ work engagement and the 
relationship among resilience, organizational support, and innovative behaviors.

Methods: In this cross-sectional study, we  investigated 496 nurses in Hunan, 
China, from July 2022 to December 2022. A descriptive statistical approach, 
Pearson’s correlation analysis and Hayes’ PROCESS Macro Models 4 and 14 were 
used to analyze the available data.

Results: The level of work engagement among nurses was found to be moderate. 
Resilience positively predicted work engagement among nurses. Organizational 
support played a partially mediating role in the association between resilience and 
work engagement. Furthermore, innovative behavior played a moderating role in 
the association between adaptive resilience and work engagement.

Conclusion: Based on the results, greater attention needs to be paid to nurses’ 
work engagement. A high level of resilience, organizational support, and innovative 
behavior may increase work engagement among nurses. Nursing leaders can 
take measures to increase work engagement among nurses by improving nurses’ 
resilience and organizational support, and cultivating innovative behavior.
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1 Introduction

The global nursing workforce shortage is well-known (1). According to the World Health 
Organization (WHO), there is a shortage of 7.2 million healthcare workers in terms of health 
needs, while the report of the Third Global Forum on Human Resources for Health estimates 
that the nursing gap will reach 12.9 million by 2035 (2). This is exacerbated by an aging 
population and the increasing burden of chronic caregiving (3, 4). Improving the efficiency of 
nursing staff and increasing the work engagement of nurses are proven ways to improve the 
current stressful situation.

Work engagement is a state of motivation and fulfillment characterized by high mental 
and physical energy levels, enthusiasm, dedication, and complete absorption in work activities 
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(5). Previous studies have shown that work engagement is associated 
with work resources (6), leadership (7), and social recognition (8). 
A cohort study showed a significant positive association between 
work engagement and job performance (9). Rising healthcare costs, 
a global shortage of nurses, and the reality of the demand for quality 
care pose significant challenges to health systems and governments 
around the world (10). Work engagement in nursing is a focused, 
engaging, and dynamic nursing practice that stems from an 
environment of autonomy and trust and leads to safer, more cost-
effective patient outcomes (11). Nurses account for 59% of all health 
professionals worldwide, and their work engagement plays an 
important role in the delivery of healthcare services (12). There is 
clear evidence that nurses’ work engagement plays a key role in the 
quality of care (13). A high level of work engagement positively 
affects nurses’ physical and mental status and career development, 
stimulating their work potential, reducing their willingness to leave, 
and directly influencing the presentation of patient health-centered 
care behaviors (14).

There are many unpredictable situations that can happen to nurses 
in the course of their work. These situations can cause great 
psychological stress for nurses (15). One study showed that nurses’ 
positive psychological factors are positively correlated with work 
engagement (16). Resilience is a positive psychological factor that 
improves nurses’ mental health, reduces occupational stress, and 
enhances their productivity and intrinsic motivation (17). Another 
factor often emphasized in nurses’ work engagement is organizational 
support (18). Organizational support is defined as the respect and care 
that employees feel from their organization or institution (19). Many 
studies have determined that organizational support is associated with 
nurses’ work engagement (20, 21). Overall, both resilience and 
organizational support were positive factors that influenced nurses’ 
work engagement.

The innovative behaviors of nurses are those that are designed to 
promote health, prevent disease, and improve the quality of care for 
patients. The process by which nurses seek and develop new methods, 
techniques, and ways of working introduces and applies them to their 
work behaviors after obtaining the support of others (22). Research 
supports the idea that innovative behavior is significantly associated 
with work engagement (23). As an indispensable key force during 
medical reform and development, nurses are not compatible with the 
rapid development of clinical medical disciplines, and their high or 
low innovation abilities directly affect the overall innovation ability of 
the hospital.

Resilience, organizational support, innovative behaviors, and 
work engagement are all related. However, the pathways among them 
that influence work engagement have rarely been explored. The 
theoretical model we applied was the Job Demands-Resources (JD-R) 
model. According to the JD-R model, the inter process of job input 
that the gain process is triggered by an abundance of job resources, 
including resilience and organizational support. In addition, 
innovative behavior is a positive individual factor. This study proves 
that innovative behavior is significantly related to the innovative 
climate provided by an organization (organizational support) (24). 
Therefore, based on the JD-R model and literature review, 
we developed a research hypothesis as shown in Figure 1. Resilience, 
organizational support, and innovative behavior can synergistically 
influence nurses’ work engagement through a certain path.

2 Methods

2.1 Design, setting, and participants

This study employed a cross-sectional design. Participants were 
recruited from July 2022 to December 2022 using convenience 
sampling taken from four tertiary hospitals in Hunan, China. The 
inclusion criteria of all participants were as follows: (1) obtaining a 
licensed nurse qualification certificate and having more than one year 
of nursing experience and (2) voluntarily participating in the survey. 
Exclusion criteria were as follows: if participants (1) had more than 
3 months of vacation in the past year and (2) had left nursing. This 
study was conducted using an online survey and questionnaire. The 
recruitment poster included the purpose of the study, criteria, 
procedures, and contact information for the corresponding author. 
The corresponding author obtained informed consent from nurses 
who volunteered to participate in the study and distributed the online 
link. The study participants completed the questionnaire through an 
online link.

We used the formula n = (Zασ/δ)2 to calculate the sample size. The 
parameter was α = 0.05, and the value of Zα was 1.96. The σ represents 
the standard deviation. According to the survey results of Chinese 
scholars on nurses’ work engagement, we took the value of σ as 10.83 
(25). The δ represents the allowable error, and smaller values indicate 
greater sample size and precision. Previous research has shown that 
the allowable error can be set to 0.25 ~ 0.5 times the standard deviation 
(26). Therefore, the range of δ can be 2.71 ~ 5.42. However, in this 
study, to improve the precision of the results, we took the value δ to 
be 1. Considering a 10% sample attrition rate, the final sample size was 
calculated to be 495.

2.2 Measures

2.2.1 Demographic characteristics
Sociodemographic data (gender, age, education level, marital 

status, fertility status, etc.) and occupational characteristics (hospital 
grade, job level, mode of appointment, monthly income, weekly 
working hours, and night shifts) were collected.

2.2.2 Work engagement
The Chinese version of the Utrecht Work Engagement Scale 

(UWES-9) was used to assess the participants’ levels of work 
engagement (27). The scale includes 3 subscales of vitality (3 items), 
dedication (3 items), and concentration (3 items), with a total of 9 
items. Each item is a 7-point Likert scale with a score ranging from 0 
(never) to 6 (every day). The total scores ranged from 0 to 54. Higher 
scores indicate higher levels of work engagement. The Cronbach’s 
alpha coefficient for this scale was 0.96.

2.2.3 Resilience
The Chinese version of the Psychological Resilience Questionnaire 

for Nurses was used to measure the level of resilience of the 
participants (28). The scale consisted of 4 dimensions: self-efficacy (3 
items), hope (3 items), resilience (3 items), and optimism (3 items), 
with a total of 12 items. Each item was scored on a Likert 6-point scale 
with a score ranging from 1 (strongly disagree) to 6 (strongly agree). 
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The total scores ranged from 12 to 72. Higher scores indicate higher 
resilience. The Cronbach’s alpha coefficient for this scale was 0.96.

2.2.4 Organizational support
The Chinese version of the Nurses’ Sense of Organizational 

Support Scale was used to measure the participants’ levels of 
organizational support (29). The scale was divided into two 
dimensions, emotional support (10 items) and instrumental support 
(3 items), with a total of 13 items. Each item was scored on a Likert 
5-point scale with a score ranging from 1 (strongly disagree) to 5 
(strongly agree). The total scores ranged from 13 to 65. Higher scores 
indicate better perceived organizational support. The Cronbach’s alpha 
coefficient for this scale was 0.97.

2.2.5 Innovative behavior
The Chinese version of the Nurse Innovative Behavior Scale was 

used to measure the level of organizational support of the subjects (30). 
The scale was divided into 3 dimensions generating ideas (3 items), 
obtaining support (3 items), and realizing ideas (4 items), with a total 
of 10 items. Each item was rated on a 5-point Likert scale, with scores 
ranging from 1 (never) to 5 (frequently). The total scores ranged from 
10 to 50. The higher the score, the more innovative behavior at work is 
demonstrated. The Cronbach’s alpha coefficient for this scale was 0.96.

2.3 Data collection

This research was conducted using the WeChat applet 
SOJUMP. First, we selected 40 nurses in the Second Xiangya Hospital 
as the initial respondents and explained the inclusion criteria to them. 
Then, they invited colleagues who met the inclusion criteria to 
participate in the study. Participants had to answer questions 
sequentially during the fill-in process and not skip or miss questions. 
Three investigators verified and sifted the final data for subsequent 
statistical analysis.

2.4 Ethical consideration

The study was approved by the Second Xiangya Hospital of 
Central South University (Ethical review number: E2020142) and 

performed in accordance with the Declaration of Helsinki. Before 
the formal investigation, all investigators were trained on 
registration, checking the completeness of questionnaires, and 
ethical tenets of conducting research. In addition, all participants 
were informed about the purpose of this study and gave their 
consent. Not incentives or inducements were peovided to complete 
the questionnaire. After submission, the participants were 
informed that all the contents of the questionnaire would 
be anonymous and confidential and that it would only be used for 
academic research.

2.5 Data analysis

Statistical analysis were performed using SPSS 27.0 and PROCESS 
macros for version 4.2 (31). In addition to descriptive statistics, t-tests, 
ANOVA, and Spearman’s correlation analysis were used to test the 
correlation between variables. The PROCESS macro (Model 4) was 
used to test the mediating role of organizational support in 
psychological resilience and work engagement using a bootstrap 
sample of 5,000. In addition, the PROCESS macro (Model 14) was 
used to test the moderating role of innovative behavior between 
organizational support and work engagement by constructing a 
mediating model with moderation using a bootstrap sample of 5,000. 
The effect was considered significant if the 95% confidence interval 
(CI) did not include zero.

3 Results

3.1 Descriptive statistics and univariate 
analysis of demographic characteristics 
related to work engagement in nurses

As shown in Figure 2, 550 questionnaires were distributed and 510 
were completed, of which 14 had missing data. Finally, 496 nurses 
were included. Table  1 describes the demographic and work 
characteristics of the participants and their relationships with work 
engagement. The participants were mostly women accounting for 
89.3%. They were mostly from tertiary care centers. Of the 
participants, 74.8% were married. We distributed 550 questionnaires, 

FIGURE 1

Hypothesis of this study.
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and finally obtained 496 valid questionnaires, with an efficiency rate 
of 90.2%.

3.2 Descriptive statistics of variables

Table 2 shows the means, standard deviations, and score ranges of 
resilience, organizational support, innovative behavior, and work 
engagement. The score for clinical nurses’ work engagement was 
35.61 ± 13.66.

3.3 Spearman’s correlation analysis of 
variables

Table 3 presents the results of the correlation analysis of resilience, 
organizational support, innovative behavior, and work engagement. 
Resilience, organizational support, and work engagement were 
positively correlated. Furthermore, innovative behavior was also 
positively correlated with organizational support and 
work engagement.

3.4 Moderated mediation effect analysis

Figure  3 shows that the total effect of resilience on work 
engagement was significantly positive (c path. β = 0.861, p < 0.001). 
Resilience was significantly and positively correlated with 
organizational support (a path, β = 0.576, p < 0.001; b path, β = 0.497). 
The results of the bootstrap show that the effect of resilience on work 
engagement is partially mediated by organizational support. 
According to Figure 4, the interaction between innovative behavior 
and organizational support could also affect nurses’ work engagement 
(m path, β = −0.010, p < 0.05). It demonstrates that innovative behavior 
plays a moderating role in the mediating path of “resilience-
organizational support-work engagement.” To interpret the interaction 
results, we plotted the interaction effects in Figure 5.

4 Discussion

4.1 Status of work engagement among 
nurses

In this study, we found that nurses’ work engagement was at a 
moderate level. Another study in China found that nurses’ work 

FIGURE 2

Flow diagram of participants.

TABLE 1 Descriptive statistics and univariate analysis of demographic 
characteristics related to work engagement in nursess (N  =  496).

Variables Categories N (%)
t/F 

values
p 

values

Gender Male 53 (10.7) t = −0.961 0.337

Female 443 (89.3)

Age ≤30 179 (36.1) F = 7.167 <0.001

31–40 220 (44.4)

41–50 79 (15.9)

≥51 18 (3.6)

Hospital level Medical centre 

(level 3)

436 (87.9) F = 0.095 0.910

Regional hospital 

(level 2)

37 (7.5)

Other 23 (4.6)

Education Junior college or 

below

48 (9.7) F = 0.817 0.442

College 385 (77.6)

Graduate school 

and above

63 (12.7)

Marital ststus Single 113 (22.8) F = 0.211 0.810

Married 371 (74.8)

other 12 (2.4)

Fertility 

circumstance

Unfertilized 138 (27.8) F = 1.937 0.145

A child 207 (41.7)

Two children or 

above

151 (30.4)

Professional 

title

Junior 180 (36.3) F = 5.175 0.002

Intermediate 242 (48.8)

Senior Deputy 59 (11.9)

Senior 15 (3.0)

Monthly 

income

≤5,000 63 (12.7) F = 0.937 0.392

5,001–10,000 299 (60.3)

>10,000 134 (27.0)

Weekly 

working hours

≤35 h 62 (12.5) F = 0.458 0.712

36-45 h 244 (49.2)

46-55 h 120 (24.2)

>55 h 70 (14.1)

Weekly night 

shifts

≤1 284 (57.3) F = 7.885 <0.001

2–3 147 (29.6)

>3 65 (13.1)
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engagement was at high levels (32). This discrepancy is likely related 
the differences in the participants. The latest threat to global health is 
the ongoing outbreak of respiratory disease, the Covid-19 outbreak, 
which has posed a serious challenge to the public health, research and 
medical communities (33). We found that nurses’ work engagement 
in China was lower than that reported in pre-COVID-19 Sweden (34) 
and post-COVID-19 Spain (35). Besides geographical differences, 
sociocultural differences may also contribute to the differences (36). 

TABLE 2 Descriptive statistics of measurements (N  =  496).

Variables Range M SD

Resilience 12 ~ 72 54.67 10.28

Organizational support 13 ~ 65 47.72 10.22

Innovative Behavior 10 ~ 50 34 7.86

Work engagement 0 ~ 54 35.61 13.66

M, mean. SD, standard deviation.

TABLE 3 Correlations between resilience, organizational support, innovative behavior, and work engagement.

Resilience Organizational support Innovative Behavior Work engagement

Resilience 1

Organizational support 0.580** 1

Innovative Behavior 0.632** 0.611** 1

Work engagement 0.648** 0.622** 0.673** 1

FIGURE 3

The mediated model. ***p<0.001. path c: total direct effect, path c’: direct effect, path a and b: indirect effect.

FIGURE 4

The moderated mediation model. *p<0.05, ***p<0.001. path d: relation between resilience and organizational support, path e: relation between 
organizational support and work engagement, path h: relation between resilience and work engagement, the moderating effect of innovative 
behaviors in the relationship between organizational support and work engagement.
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FIGURE 5

The moderation plot for innovative behavior.

In China, the low status and poor professional recognition of nurses 
for historical reasons significantly impact the enthusiasm for work. 
Moreover, after media coverage of doctors fighting the pandemic, the 
role of nurses in outbreak response was devalued, leading to decreased 
work engagement (37). This suggests that medical managers should 
understand the working environment of front-line nurses from a 
social perspective and formulate relevant policies to stabilize 
nursing teams.

4.2 Resilience and work engagement

We found that resilience has an important impact on nurses’ work 
engagement. This is consistent with previous studies (38, 39). Studies 
have shown hat the nursing specificity of suppressing emotions during 
interactions with patients and colleagues may negatively impact their 
work enthusiasm (40, 41). When individuals feel restricted and unable 
to act on their values, it may contribute to professional burnout (42). 
Resilience is considered a positive individual psychological resource. 
Some scholars have found that nurses with low levels of resilience have 
low professional value identity (43, 44). These nurses often fail to carry 
out positive self-regulation, which gradually depletes individual 
emotions and reduces work enthusiasm. It is believed that work 
engagement is based on psychological identification with work (11, 
45). Work performance reflects personal core values. Nurses with high 
resilience can adhere to professional principles and values, and play a 
deeper role in their work (46, 47). They tend to demonstrate active 
work engagement by refracting cognition, correctly articulating ideas, 
and effectively managing relationships. Therefore, nursing managers 
should focus on improving nurses’ resilience to stimulate enthusiasm 
and increase work engagement.

4.3 Mediating role of organizational 
support

The JD-R model encompasses a personal resources component 
and has been shown to predict work engagement empirically. 
Organizational support is considered a positive social resource to 
combat the negative outcomes of negative job stress and burnout in 
the workplace (36, 48). Our study demonstrated that organizational 
support could mediate the relationship between resilience and work 
engagement. That is, resilience can indirectly affect nurses’ work 
engagement through organizational support. When nurses possess 

high levels of resilience, they are more likely to perceive emotional, 
technical support, respect and understanding from the organization, 
resulting in a strong sense of belonging. This sense of belonging can 
increase organizational dedication and promote emotional adjustment 
for better productivity (49). The idea of organizational personification 
states that the relationship between nursing managers and nurses 
reflects the organization’s care and support (50). This suggests that 
while cultivating nurses’ resilience, nursing managers should also 
respect and affirm nurses’ labor efforts and create a supportive work 
environment to increase their work enthusiasm.

4.4 Moderating role of innovative behavior

We found that innovative behavior plays a moderating role in the 
mediating path of “resilience-organizational supposition-work 
engagement.” Highly innovative behavior can effectively improve the 
effectiveness of organizational support on work engagement. This is 
consistent with the JD-R working model claim results (51). Individuals 
and the environment are mutually shaped and motivated. Individuals 
with great innovation abilities can mine clinical problems or 
opportunities, gain support from colleagues, and promote active 
engagement in clinical practice (52). We found that organizational 
support has a stronger association with job engagement than 
resilience, especially when innovation is taken into account. This 
indicates that the regulatory pathway in the model may be  more 
critical. Furthermore, organizational support had a weaker positive 
effect on work engagement as innovation behavior increased 
(Figure 5). This suggests that interventions tailored to nurses with low 
levels of innovation may be  more effective. Therefore, managers 
should encourage nurses with low innovative behavior to join nursing 
innovation teams and develop autonomous innovation through 
behavioral plans. This will promote innovation from individuals to 
organizations and advance practical transformation.

4.5 Limitations

This study has a few limitations. First, its cross-sectional design 
means that it is not possible to rely on the results to infer causality. 
Second, the population of this study was from one province in China. 
Therefore, the representativeness of the results may be  open to 
examination. Further expansion of the sample size of this study is 
needed to verify its findings. Third, the questionnaire in this study was 
collected by self-reporting, which may have caused recall bias.

4.6 Theoretical strengths

Most previous resource studies have focused on using family 
resources (family mastery) (53), individual resources (autonomous 
decision-making, professional commitment, etc.) (51), or a 
combination (healthy work environment and resilience) (54) to 
predict work engagement, with less attention paid to social resources. 
In this study, we aimed to describe the impact of social resources 
(organizational support) and personal resources (resilience and 
innovative behavior) on nurses’ work engagement through the JD-R 
theoretical framework. Specifically, the organizational support 
introduced in this study can comprehensively assess nurses’ 
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instrumental support and social support (29). According to the China 
Labor Force Dynamics Survey (55), the external social support of the 
working population is proportional to the happiness index, which is 
related to work enthusiasm. Moreover, Maslow’s hierarchy of needs 
theory also emphasizes the need for individual social support (56). 
Therefore, consideration of this variable not only helps to extend the 
JD-R model in terms of social functioning and emotion but also 
provides a basis for clinical development to improve nurse 
work engagement.

4.7 Practical strengths

The study showed that resilience, organizational support, and 
innovative behavior contribute significantly to nurses’ work 
engagement. Based on this evidence, it would be valuable for nursing 
managers to develop effective strategies based on this evidence to 
improve nurses’ work engagement and stabilize the nursing team, 
further reduce medical costs and minimize adverse health outcomes 
in patients. The current COVID-19 pandemic has had a significant 
negative impact on nurses’ work engagement. Ensuring high standards 
of care during and after emergencies is a top public health priority. 
However, these large-scale outbreaks have shown that working in 
stressful situations can have a significant impact on work engagement. 
The results of this study support the impact of psychological resilience, 
organizational support, and innovative behaviors on nurses’ work 
engagement. The findings of this study have the potential to inform 
supportive interventions and enhance nurses’ willingness to provide 
assistance in affected areas during health crises, thereby bolstering 
their work engagement and ultimately saving lives.

5 Conclusion

This study indicated that organizational support plays a mediating 
role in resilience and work engagement, and that innovative behaviors 
play a moderating role in the pathways of organizational support and 
work engagement. The results contribute to a deeper understanding 
of the pathways that influence work engagement in nurses. The results 
of this study suggest that policy makers and nurse managers need to 
focus on nurses’ resilience, improve organizational support, and 
develop innovative behaviors. Future studies need to further explore 
the networks that influence nurses’ work engagement. The intervening 
factors identified in this study also need to be validated by further 
randomized controlled trials.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of Xiangya School of Nursing, Central South University 
(E2022142). The studies were conducted in accordance with the local 
legislation and institutional requirements. The participants provided 
their written informed consent to participate in this study.

Author contributions

FZ: Conceptualization, Data curation, Investigation, Methodology, 
Software, Visualization, Writing – original draft. KL: 
Conceptualization, Data curation, Investigation, Methodology, 
Software, Visualization, Writing – original draft. HS: Data curation, 
Formal analysis, Investigation, Writing – review & editing. ZY: Data 
curation, Visualization, Writing – review & editing. TY: Data curation, 
Visualization, Writing – review & editing. LD: Data curation, 
Visualization, Writing – review & editing. JZ: Supervision, Validation, 
Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This research 
was supported by the Natural Science Foundation of Hunan Province 
(Grant No. 2019JJ40446).

Acknowledgments

The authors thank all outpatient nurses who generously responded 
to the questionnaire and thank the hospital management boards for 
their support in recruiting the sample.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Yatsu H, Saeki A. Current trends in global nursing: a scoping review. Nurs Open. 

(2022) 9:1575–88. doi: 10.1002/nop2.938

 2. Marć M, Bartosiewicz A, Burzyńska J, Chmiel Z, Januszewicz P. A nursing 
shortage - a prospect of global and local policies. Int Nurs Rev. (2019) 66:9–16. doi: 
10.1111/inr.12473

 3. Fulmer T, Patel P, Levy N, Mate K, Berman A, Pelton L, et al. Moving toward a global 
age-friendly ecosystem. J Am Geriatr Soc. (2020) 68:1936–40. doi: 10.1111/jgs.16675

 4. Airhihenbuwa CO, Tseng TS, Sutton VD, Price L. Global perspectives on improving 
chronic disease prevention and Management in Diverse Settings. Prev Chronic Dis. 
(2021) 18:E33. doi: 10.5888/pcd18.210055

https://doi.org/10.3389/fpubh.2023.1309667
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1002/nop2.938
https://doi.org/10.1111/inr.12473
https://doi.org/10.1111/jgs.16675
https://doi.org/10.5888/pcd18.210055


Zhou et al. 10.3389/fpubh.2023.1309667

Frontiers in Public Health 08 frontiersin.org

 5. Bakker AB. The social psychology of work engagement: state of the field. Career 
Dev Int. (2022) 27:36–53. doi: 10.1108/CDI-08-2021-0213

 6. Tino L, Burkhard G, Anna J, Christine W. The drivers of work engagement: a meta-
analytic review of longitudinal evidence. Work Stress. (2020) 34:259–78. doi: 
10.1080/02678373.2019.1686440

 7. Meng F, YS XX, Liu YL, Zhang GZ, Tong YZ, Lin R. Linkages between transformational 
leadership, work meaningfulness and work engagement a multilevel cross-sectional study. 
Psychol Res Behav Manag. (2022) 15:367–80. doi: 10.2147/PRBM.S344624

 8. Gu Dong-Hong X, Pei-Yao WM-K, Ze-Ying L, Lin-Jie Z, Xiao-Yang D, et al. [a 
study of the relationship between job satisfaction and work engagement of physicians 
in public hospitals].Sichuan da xue xue bao Yi xue ban =. Journal of Sichuan University 
Medical science edition. (2021) 52:87–91. doi: 10.12182/20210160509

 9. Eguchi H, Inoue A, Kachi Y, Miyaki K, Tsutsumi A. Work engagement and work 
performance among Japanese workers a 1-year prospective cohort study. J Occup 
Environ Med. (2020) 62:993–7. doi: 10.1097/JOM.0000000000001977

 10. Zhang X, Tai D, Pforsich H, Lin VW. United States registered nurse workforce 
report card and shortage forecast: a revisit. Am J Med Qual. (2018) 33:229–36. doi: 
10.1177/1062860617738328

 11. Antoinette BL. Work engagement in nursing: a concept analysis. J Adv Nurs. (2012) 
68:1414–28. doi: 10.1111/j.1365-2648.2011.05859.x

 12. WHO. State of the world's nursing 2020: Investing in education, jobs and leadership. 
(2020). Available at: https://www.who.int/publications/i/item/9789240003279

 13. García-Sierra R, Fernández-Castro J, Martínez-Zaragoza F. Work engagement in 
nursing: an integrative review of the literature. J Nurs Manag. (2016) 24:E101–11. doi: 
10.1111/jonm.12312

 14. Keyko K, Cummings GG, Yonge O, Wong CA. Work engagement in professional 
nursing practice: a systematic review. Int J Nurs Stud. (2016) 61:142–64. doi: 10.1016/j.
ijnurstu.2016.06.003

 15. Lu CW, Li DY, Ren J, Liu HM, Yang CY, Weng JD, et al. Visual analysis of 
psychological stress of medical workers in China. Occup and Health. (2021) 37:2261–6. 
doi: 10.13329/j.cnki.zyyjk.20210806.001

 16. Jing M, Wang JL, Yun J, Zeng L, Yuan ZQ. Status quo and correlation between 
psychological capital, work engagement and organizational citizen-ship behavior among 
clinical nurses. Nurs J Chin PLA. (2022) 39:1–4. doi: 10.3969/ji.ssn.1008-9993.2022.02.001

 17. Broad JD, Luthans F. Positive resources for psychiatry in the fourth industrial 
revolution: building patient and family focused psychological capital (PsyCap). Int Rev 
Psychiatry. (2020) 32:542–54. doi: 10.1080/09540261.2020.1796600

 18. Wan QQ, Shao SM, Gu S, Liu CY, Li ZY, Wang YY, et al. Research on the status of 
work engagement and its influencing factors among clinical nurses. Chin Nurs Manag. 
(2018) 18:1326–31. doi: 10.3969/j.issn.1672-1756.2018.10.007

 19. Rhoades L, Eisenberger R. Perceived organizational support: a review of the 
literature. J Appl Psychol. (2002) 87:698–714. doi: 10.1037/0021-9010.87.4.698

 20. Logan D, Loh LC, Huang V. The 'triple win' practice: the importance of 
organizational support for volunteer endeavors undertaken by health care professionals 
and staff. J Glob Health. (2018):010305. doi: 10.7189/jogh.08.010305

 21. Zhang XY, Chen X, Chen C, Wang YX, Li WM. Research on the correlation among 
work engagement, organizational support and primary medical Staffs’Ability to public 
health emergencies Response.Chin health Serv. Manage. (2022) 39:471–6.

 22. Dai W, Ye HF, Liu QY. Research progress of nurses' innovative behavior from 
perspective of sense of job control. Occup and Health. (2023) 39:1412-1415–20. doi: 
10.13329/j.cnki.zyyjk.2023.0254

 23. Wang HF. Research on the relationship between Total rewards and employee 
innovation behavior: the role of organization-based self-esteem and job engagement. 
Oper res manage sci. (2022) 31:233–9. doi: 10.12005/orms.2022.0174

 24. Qiao JX, Qiu B, Fu L. The relationship between innovation atmosphere and 
Teachers’Innovative behavior in colleges and universities: a moderated mediation model. 
Educ Res Mon. (2022) 39:88–94. doi: 10.16477/j.cnki.issn1674-2311.2022.12.002

 25. Tan LJ, Liu DM, Zhang SJ, Pu X, Wang HZ, Xu M. Status and influencing factors 
of job engagement among nurses in operation room of class 1 grade a hospitals in 
Beijing. Mod Clin Nurs. (2018) 17:14–7. doi: 10.3969/j.issn.1671-8283.2018.10.003

 26. Wang Y, Gao Y, Xun Y. Work engagement and associated factors among dental 
nurses in China. BMC Oral Health. (2021) 21:402. doi: 10.1186/s12903-021-01766-y

 27. Li FY, Zhao JL, Zhang P, Liu JW, Lian YL, Wang TT, et al. Evaluation of reliability 
and validity of Utrecht work engagement scale (UWES-9), Chinese version among 
policemen. Chin J Pubilc Health. (2013) 29:97–9.

 28. Luo H, He Z. Reliability and validity analysis of psychological capital questionnaire in 
nurses. Chi J Behav Med & Brain Sci. (2010) 19:853–4. doi: 10.3760/
cma.j.issn.1674-6554.2010.09.028

 29. Zuo HM, Yang H, Yang QC. Investigation into perceived organizational support 
and needs of organizational support of nurses. Mod Clin Nurs. (2012) 11:7–10. doi: 
10.3969/j.issn.1671-8283.2012.01.003

 30. Bao L, Wang L, Zhang YQ. Development and analysis of reliability and validity of 
nurse innovative behavior scale. J Shanghai Jiaotong Univ(Med Sci). (2012) 
32:1079-1082–7. doi: 10.3969/j.issn.1674-8115.2012.08.025

 31. Hayes AF. Introduction to mediation, moderation, and conditional process analysis: 
a regression-based approach. Guilford Publications (2022).

 32. Ye WX, Jing JF, Lan MJ, Yu YW, Guo XX. The current status and influencing 
factors of emergency specialty nurses' work engagement. Chin J Nurs Edu. (2023) 
20:661–5. doi: 10.3761/j.issn.1672-9234.2023.06.004

 33. Fauci Anthony S, Lane H. Clifford, Redfield Robert R. Covid-19—navigating the 
uncharted. N Engl J Med. (2020) 382:1269–9. doi: 10.1056/NEJMe2002387

 34. Allande-Cussó R, García-Iglesias JJ, Ruiz-Frutos C, Domínguez-Salas S, Rodríguez-
Domínguez C, Gómez-Salgado J. Work engagement in nurses during the Covid-19 pandemic: 
a cross-sectional study. Healthcare (Basel). (2021) 9:253. doi: 10.3390/healthcare9030253

 35. Arvidsson L, Skytt B, Lindberg M, Lindberg M. Nurses' assessed self-efficacy levels 
to medical asepsis and their relation to structural empowerment, work engagement and 
work-related stress. Work. (2023) 74:501–13. doi: 10.3233/wor-211305

 36. Liu W, Zhao S, Shi L, Zhang Z, Liu X, Li L, et al. Workplace violence, job 
satisfaction, burnout, perceived organisational support and their effects on turnover 
intention among Chinese nurses in tertiary hospitals: a cross-sectional study. BMJ Open. 
(2018) 8:e019525. doi: 10.1136/bmjopen-2017-019525

 37. Yin Y, Lyu M, Zuo M, Yao S, Li H, Li J, et al. Subtypes of work engagement in 
frontline supporting nurses during COVID-19 pandemic: a latent profile analysis. J Adv 
Nurs. (2022) 78:4071–81. doi: 10.1111/jan.15361

 38. Cabrera-Aguilar E., Zevallos-Francia M., Morales-García M., Ramírez-Coronel A. 
A., Morales-García S. B., Sairitupa-Sanchez L. Z, et al. Resilience and stress as predictors 
of work engagement: the mediating role of self-efficacy in nurses.Front Psych. (2023) 
14:1202048. doi: 10.3389/fpsyt.2023.1202048

 39. Cao X, Chen L. The impact of empathy on work engagement in hemodialysis 
nurses: the mediating role of resilience. Jpn J Nurs Sci. (2020) 17:e12284. doi: 10.1111/
jjns.12284

 40. Clark P, Crawford TN, Hulse B, Polivka BJ. Resilience moral distress, and 
workplace engagement in emergency department nurses. West J Nurs Res. (2021) 
43:442–51. doi: 10.1177/0193945920956970

 41. Fumis RL, Junqueira Amarante GA, De Fátima Nascimento A, Vieira Junior JM. 
Moral distress and its contribution to the development of burnout syndrome among 
critical care providers. Ann Intensive Care. (2017) 71. doi: 10.1186/s13613-017-0293-2

 42. Dall'Ora C, Ball J, Reinius M, Griffiths P. Burnout in nursing: a theoretical review. 
Hum Resour Health. (2020) 18:41. doi: 10.1186/s12960-020-00469-9

 43. Delgado C, Roche M, Fethney J, Foster K. Workplace resilience and emotional 
labour of Australian mental health nurses: results of a national survey. Int J Ment Health 
Nurs. (2020) 29:35–46. doi: 10.1111/inm.12598

 44. Yu F, Raphael D, Mackay L, Smith M, King A. Personal and work-related factors 
associated with nurse resilience: a systematic review. Int J Nurs Stud. (2019):129–40. doi: 
10.1016/j.ijnurstu.2019.02.014

 45. Buckley L, Berta W, Cleverley K, Widger K. Exploring pediatric Nurses' 
perspectives on their work environment, work attitudes, and experience of burnout: 
what really matters? Front Pediatr. (2022):851001. doi: 10.3389/fped.2022.851001

 46. Foster K, Roche M, Delgado C, Cuzzillo C, Giandinoto JA, Furness T. Resilience 
and mental health nursing: an integrative review of international literature. Int J Ment 
Health Nurs. (2019):71–85. doi: 10.1111/inm.12548

 47. Lin H, Li Z, Yan M. Burn-out, emotional labour and psychological resilience 
among gastroenterology nurses during COVID-19: a cross-sectional study. BMJ Open. 
(2022):e064909. doi: 10.1136/bmjopen-2022-064909

 48. Yoon JE, Cho O. H. Intention to stay in specialist trauma nurses: relationship with 
role conflict, stress, and organizational support. J Trauma Nurs. (2022):21–8. doi: 
10.1097/jtn.0000000000000628

 49. Luo SM, Lin MZ, Wang HX, Lian LL, Liu YC, Hu XY, et al. The mediating role of 
self-learning ability in organizational support and career resilience of newly recruited 
nurses. J Nurs. (2023):55–9. doi: 10.16460/j.issn1008-9969.2023.09.055

 50. Gu TP, Wang R, Gong LW, Jing X. Mediating effect of perceived organizational 
support between character strengths and occupational well-being among nurses. Chin 
Nurs Manage. (2022):1872–6. doi: 10.3969/j.issn.1672-1756.2022.12.022

 51. Hara Y, Asakura K, Sugiyama S, Takada N, Ito Y, Nihei Y. Nurses working in 
nursing homes: a mediation model for work engagement based on job demands-
resources theory. Healthcare (Basel). (2021) 9. doi: 10.3390/healthcare9030316

 52. Zappalà S, Toscano F, Polevaya MV, Kamneva EV. Personal initiative, 
passive-avoidant leadership and support for innovation as antecedents of Nurses' 
idea generation and idea implementation. J Nurs Scholarsh. (2021) 53:96–105. 
doi: 10.1111/jnu.12615

 53. Lu CQ, Siu OL, Chen WQ, Wang HJ. Family mastery enhances work engagement 
in Chinese nurses: a cross-lagged analysis. J Vocat Behav. (2011):–100. doi: 10.1016/j.
jvb.2010.07.005

 54. Xue X, Qiao J, Li Y, Zhang Q, Wang Y, Wang J, et al. Relationship between work 
engagement and healthy work environment among Chinese ICU nurses: the mediating 
role of psychological capital. Nurs Open. (2023):6248–57. doi: 10.1002/nop2.1866

 55. Xiao X. The influence of social status and social support on the subjective well-
being of labor force: based on CLDS2014 survey data analysis. Soc Sci. (2019):52–8. doi: 
10.3969/j.issn.1002-3240.2019.03.009

 56. Ryan BJ, Coppola D, Canyon DV, Brickhouse M, Swienton R. COVID-19 
community stabilization and sustainability framework: an integration of the Maslow 
hierarchy of needs and social determinants of health. Disaster Med Public Health Prep. 
(2020) 14:623–9. doi: 10.1017/dmp.2020.109

https://doi.org/10.3389/fpubh.2023.1309667
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1108/CDI-08-2021-0213
https://doi.org/10.1080/02678373.2019.1686440
https://doi.org/10.2147/PRBM.S344624
https://doi.org/10.12182/20210160509
https://doi.org/10.1097/JOM.0000000000001977
https://doi.org/10.1177/1062860617738328
https://doi.org/10.1111/j.1365-2648.2011.05859.x
https://www.who.int/publications/i/item/9789240003279
https://doi.org/10.1111/jonm.12312
https://doi.org/10.1016/j.ijnurstu.2016.06.003
https://doi.org/10.1016/j.ijnurstu.2016.06.003
https://doi.org/10.13329/j.cnki.zyyjk.20210806.001
https://doi.org/10.3969/ji.ssn.1008-9993.2022.02.001
https://doi.org/10.1080/09540261.2020.1796600
https://doi.org/10.3969/j.issn.1672-1756.2018.10.007
https://doi.org/10.1037/0021-9010.87.4.698
https://doi.org/10.7189/jogh.08.010305
https://doi.org/10.13329/j.cnki.zyyjk.2023.0254
https://doi.org/10.12005/orms.2022.0174
https://doi.org/10.16477/j.cnki.issn1674-2311.2022.12.002
https://doi.org/10.3969/j.issn.1671-8283.2018.10.003
https://doi.org/10.1186/s12903-021-01766-y
https://doi.org/10.3760/cma.j.issn.1674-6554.2010.09.028
https://doi.org/10.3760/cma.j.issn.1674-6554.2010.09.028
https://doi.org/10.3969/j.issn.1671-8283.2012.01.003
https://doi.org/10.3969/j.issn.1674-8115.2012.08.025
https://doi.org/10.3761/j.issn.1672-9234.2023.06.004
https://doi.org/10.1056/NEJMe2002387
https://doi.org/10.3390/healthcare9030253
https://doi.org/10.3233/wor-211305
https://doi.org/10.1136/bmjopen-2017-019525
https://doi.org/10.1111/jan.15361
https://doi.org/10.3389/fpsyt.2023.1202048
https://doi.org/10.1111/jjns.12284
https://doi.org/10.1111/jjns.12284
https://doi.org/10.1177/0193945920956970
https://doi.org/10.1186/s13613-017-0293-2
https://doi.org/10.1186/s12960-020-00469-9
https://doi.org/10.1111/inm.12598
https://doi.org/10.1016/j.ijnurstu.2019.02.014
https://doi.org/10.3389/fped.2022.851001
https://doi.org/10.1111/inm.12548
https://doi.org/10.1136/bmjopen-2022-064909
https://doi.org/10.1097/jtn.0000000000000628
https://doi.org/10.16460/j.issn1008-9969.2023.09.055
https://doi.org/10.3969/j.issn.1672-1756.2022.12.022
https://doi.org/10.3390/healthcare9030316
https://doi.org/10.1111/jnu.12615
https://doi.org/10.1016/j.jvb.2010.07.005
https://doi.org/10.1016/j.jvb.2010.07.005
https://doi.org/10.1002/nop2.1866
https://doi.org/10.3969/j.issn.1002-3240.2019.03.009
https://doi.org/10.1017/dmp.2020.109

	Resilience, organizational support, and innovative behavior on nurses’ work engagement: a moderated mediation analysis
	1 Introduction
	2 Methods
	2.1 Design, setting, and participants
	2.2 Measures
	2.2.1 Demographic characteristics
	2.2.2 Work engagement
	2.2.3 Resilience
	2.2.4 Organizational support
	2.2.5 Innovative behavior
	2.3 Data collection
	2.4 Ethical consideration
	2.5 Data analysis

	3 Results
	3.1 Descriptive statistics and univariate analysis of demographic characteristics related to work engagement in nurses
	3.2 Descriptive statistics of variables
	3.3 Spearman’s correlation analysis of variables
	3.4 Moderated mediation effect analysis

	4 Discussion
	4.1 Status of work engagement among nurses
	4.2 Resilience and work engagement
	4.3 Mediating role of organizational support
	4.4 Moderating role of innovative behavior
	4.5 Limitations
	4.6 Theoretical strengths
	4.7 Practical strengths

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

