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Abstract

Aim: The aim of this work is to investigate the influence of leaders’ innovation expec-

tation on nurses’ innovation behaviour in conjunction with artificial intelligence, as

well as explore the chain mediating effect of job control and creative self-efficacy

between leaders’ innovation expectation and nurses’ innovation behaviour.

Background: The nurses’ innovation behaviour is crucial in promoting medical

artificial intelligence. Thus, clarifying the influencing factors of nurses’ innovation

behaviour has become a priority.

Methods: A cross-sectional survey was conducted with 263 Chinese nurses from ter-

tiary hospitals and secondary hospitals in Hefei, Anhui province.

Results: Leaders’ innovation expectation was positively related to nurses’ innovation

behaviour. Creative self-efficacy and job control respectively mediated the relation-

ship between leaders’ innovation expectation and nurses’ innovation behaviour. Fur-

thermore, creative self-efficacy and job control played a chain mediation role

between leaders’ innovation expectation and nurses’ innovation behaviour.

Conclusion: Leaders’ innovation expectation helps to enhance nurses’ creative self-

efficacy and job control, thereby enhancing nurses’ enthusiasm for innovation.

Implications for Nursing Management: Hospital managers and leaders formulate

intervention measures to increase leaders’ innovation expectation, nurses’ creative

self-efficacy and job control, and encourage nurses’ innovation behaviour.
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1 | INTRODUCTION

In 2019, the “Epidemic Black Swan” swept the world, significantly

affecting human health and the economy worldwide. In addition, it

provided an impetus to the test scenario for medical artificial intelli-

gence (AI) and promoted its commercialization. The annual output

value of medical AI devices in China increased considerably from

125 million yuan in 2019 to 292 million yuan in 2020, with a yearly

increase of 134%, and is expected to reach 507 million yuan in 2021

(China Business Intelligence Network, 2021). By August 2021,

19 medical AI devices had been approved by China’s State Drug

Administration (NMPA) as part of the third category of medical device

certificates (China Net Medical Channel, 2021).

Medical AI is based on intelligent algorithms and techniques, such

as machine learning, representational learning, and deep learning, to

attain the auxiliary diagnosis, risk prediction, disease triage, health
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management and hospital management, and other functions of the

application (He et al., 2019). Medical AI technology adopted by nurses

could enhance work efficiency and accuracy (Qin et al., 2017;

Vockley, 2017) and improve hospital management (Griffin

et al., 2016). Kuo et al. (2012) stated that one of the prerequisites for

maximizing the value of medical AI is that nurses should make full use

of it or carry out innovation, such as improving, adjusting, or extend-

ing AI technology. In the application scenario of medical AI, nurses

play a dual role. As core users of medical AI, nurses have a better

understanding of the underlying requirements for medical AI

(Martikainen et al., 2020). At the same time, as participants in

technological innovation, nurses can execute incremental innovation.

However, Martikainen et al. (2020) reported that 85.1% of health care

workers believe developers are not interested in their viewpoints and

development ideas. Nurses’ innovation behaviour is vital in adopting

and popularizing medical AI.

A nurse’s innovation behaviour refers to the behaviour process of

finding and developing new techniques or working ways, and applying

them to promote health, prevent diseases, and enhance nursing

quality (Bao et al., 2012). It comprises three phases: idea generation,

obtaining support, and idea realization. To maximize the efficiency of

medical AI in nursing, nurses will think about how to improve or adjust

the medical AI based on work experience, patient needs, and current

state. Given that leaders are thought to be one of the most influential

predictors of nurses’ innovation behaviour, researchers have displayed

a growing interest in examining the effects of leaders on nurses’

innovation behaviour (Salas-Vallina et al., 2018; Wang et al., 2019;

Yang et al., 2019). Several studies have already proven that a leader’s

innovation expectation is positively related to an employee’s

innovation behaviour (Adil & Ab Hamid, 2019; Adil et al., 2018;

Jiang & Gu, 2017). Nevertheless, in the medical AI scenario, little

research has been conducted on how leaders’ innovation expectation

affects innovation behaviour of nurses as technical innovation

participants.

According to the Pygmalion effect, leaders with higher expecta-

tion for nurses’ innovation behaviour exhibit innovation support

(e.g., providing innovative resources), which strengthens nurses’ crea-

tive self-efficacy and stimulate nurses’ innovation behaviour

(Tierney & Farmer, 2004). In addition, the application of medical AI

puts forward higher requirements for the knowledge and skills of

medical staff. According to the Job Demand-Control-Support model,

job control can relieve the tension and problem-solving caused by job

demands and enhance the employee’s skill development (Van

Yperen & Hagedoorn, 2003). Job control can be beneficial only to

those who believe they can use it effectively (Häusser et al., 2010;

Karasek, 1979). Reportedly, job control has a positive influence on

nurses’ innovation behaviour (Yan et al., 2020). Therefore, based on

the Pygmalion effect and the Job Demand-Control-Support model,

this study takes creative self-efficacy and job control as the mediating

variables to elucidate the influence of leaders’ innovation expectation

on nurses’ innovation behaviour.

The contributions of this study are threefold. First, this study

empirically testes the association of leaders’ innovation expectation

on nurses’ innovation behaviour, which responds to Tierney and

Farmer (2004) appeal for “future tests of the Pygmalion process for

creativity within different settings” and enriches the application sce-

narios of medical AI. Second, this study validates the path mechanism

of leaders’ innovation expectation influencing nurses’ innovation

behaviour and investigates the chain mediation role of creative self-

efficacy and job control. This study corroborates previous conclusions

(Jiang & Gu, 2017; Yan et al., 2020) and provides a new perspective

for improving nurses’ innovation behaviour from the Job Demand-

Control-Support model. Third, the conclusions of this study could

provide references for improving the management efficiency of

hospitals, medical enterprises, and other relevant institutions in the

application of medical AI.

2 | LITERATURE REVIEW AND RESEARCH
FRAMEWORK

2.1 | Leaders’ innovation expectation and nurses’
innovation behaviour

A leader’s innovation expectation denotes the expectation of leaders

for employees to exhibit innovation behaviour (Jiang & Gu, 2017).

The Pygmalion effect highlights that expectation from the expectant

would dramatically cause the positive response of the expectant

subject (Rosenthal, 2002) and that positive external expectation

leads to higher performance outcomes for individuals (Carmeli &

Schaubroeck, 2007). In the scenarios of medical AI, the head nurses or

other leaders expect or require that the nurses actively think posi-

tively about using medical AI, generate new ideas, and take action to

improve medical AI. Nurses face the dual job demands of being able

to use medical AI and technological innovation. Nurses are concerned

about the uncertainty and risk of AI technology itself, as well as worry

that jobs will be replaced by AI (Longoni et al., 2019). If the external

environment is full of challenges and uncertainties, such as the need

for high-level innovation, the Pygmalion effect on individuals is more

significant (Adil & Ab Hamid, 2019; Adil et al., 2018). Leaders are one

of the crucial organizational factors that influence an employee’s

innovation behaviour (Labrague et al., 2021; Raso et al., 2020). A

leader’s innovation expectation is projected to encourage an

employee’s innovation behaviour by conveying organizational infor-

mation of encouragement, support, and trust (Jiang & Gu, 2017).

Especially when they are encouraged, supported and trusted by a

leader, employees feel more confident about their innovation

activities, reducing innovation risks and uncertainties (Erkutlu &

Chafra, 2015). When the head nurses or other leaders exhibit

innovation expectation, it is easier to create an innovation atmosphere

in the organization and encourage nurses’ innovation behaviour in

conjunction with artificial intelligence technology. Hence, we

hypothesize:

H1. A leader’s innovation expectation is positively

related to a nurse’s innovation behaviour.
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2.2 | The mediating role of creative self-efficacy

Self-efficacy is an individual belief or sense of success

(Bandura, 2001). Creative self-efficacy sets specific situations and

closely combines self-efficacy with innovative activities. It is an indi-

vidual belief that he/she can attain innovation and the self-confidence

perception of their innovation ability (Tierney & Farmer, 2002).

Herein, nurses believe that they are innovative and can provide valu-

able suggestions for improving medical AI. The Pygmalion effect high-

lights that extrinsic expectation is self-fulfilling prophecies (Carmeli &

Schaubroeck, 2007). The stronger the leaders’ innovation expectation

and the more resources provided, the more employees can feel the

leader’s support for their innovation behaviour, which augments the

employee’s confidence in innovation behaviour (Qu et al., 2015).

Creative self-efficacy plays an increasingly vital role in promoting an

employee’s innovation behaviour (Chuang et al., 2013). Yan et al.

(2020) confirmed that higher psychological capital can promote a

nurse’s innovation behaviour. One of the dimensions of psychological

capital is self-efficacy. Adil et al. (2018) reported that creative self-

efficacy mediated the positive relationship between a leader’s innova-

tion expectation and an employee’s creativity. Moreover, Jiang and

Gu (2017) found the mediating effect of creative self-efficacy

between a leader’s innovation expectation and an employee’s innova-

tion behaviour. Our study postulates that the head nurses or other

leaders expect nurses to think positively about medical AI through

clinical practice, posit new ideas to improve and enhance the applica-

tion value. Leaders’ innovation expectation will enhance nurses crea-

tive self-efficacy, thereby motivating nurses to actively participate in

the innovation of medical AI. Hence, we hypothesize:

H2. Creative self-efficacy mediates the relationship

between a leader’s innovation expectation and a nurse’s

innovation behaviour.

2.3 | The mediating role of job control

Job control denotes an individual’s cognition and assessment of the

effect of internal factors, such as his own ability and effort in work,

that is, a sense of control experienced by individuals in work. It is an

individual’s perception of the coping ability and influence of his/her

jobs and work environment (Ngo & Murphy, 2005). In the context of

medical AI, job control indicates that nurses use medical AI to

complete nursing tasks smoothly. The leader’s innovation expectation

conveys two messages to nurses. One message is that the application

of medical AI puts forward high requirements for the knowledge and

skills of nurses. The other is that leaders encourage nurses’ innovation

behaviour and nurses face a high level of innovation demand.

According to the Job Demand-Control-Support model, when

employees face high job demand, job control can relieve tension and

contribute to problem-solving, which may enhance individual skill

development (Van Yperen & Hagedoorn, 2003). The support and

resources that employees receive from the organization can increase

their control over their work. Van Doorn et al. (2016) surveyed

210 Nigerian nurses and reported that a leader’s support is positively

associated with job control. In the application scenarios of medical AI,

a nurse’s skill and experience will be enhanced through clinical prac-

tice and active learning. Nurses will promote technological innovation

by providing feedback on medical needs and design concepts for

medical AI products. Thus, facing high leaders’ innovation expectation,

nurses can improve their technical level of using medical AI and

promote innovation behaviour by enhancing job control. We

hypothesize:

H3. Job control mediates the relationship between a

leader’s innovation expectation and a nurse’s innovation

behaviour.

2.4 | The chain mediation role of creative self-
efficacy and job control

Self-efficacy is a positive psychological character (Luthans &

Youssef, 2004). Job control is an individual’s overall perception of a

task, which is related to the employee’s psychological capital and crea-

tivity (Du et al., 2018; Yan et al., 2020). Zhang et al. (2014) believed

that job control can increase an employee’s innovation behaviour by

increasing the employee’s perceptions of environmental change and

decision-making authority. According to the Pygmalion effect, positive

external expectation leads to higher performance (Carmeli &

Schaubroeck, 2007). Employees perceive the leaders’ innovation

expectation and exhibit the behaviour expected by the leader in the

innovation process to increase the employee’s motivation and confi-

dence. Motivation and confidence increase employee control over

their work (Du et al., 2018; Yan et al., 2020), and job control can be

beneficial only to those who believe they can use it effectively

(Häusser et al., 2010; Karasek, 1979). Besides, the uncertainty and risk

of innovation activities might make employees unable to execute

innovation activities in high job demands and high work pressure

states. Thus, employees must have strong self-confidence and

increase their sense of control over their work, which are the key fac-

tors to transitioning from the negative state to the positive state

(Binnewies & Gromer, 2012). As stated by the Job Demand-Control-

Support model, employees with high job demands are more likely to

engage in positive behaviour (Daniels et al., 2011; Häusser

et al., 2010). In the scenarios of medical AI, the leader’s expectation

for the nurse’s innovation behaviour displays the support for innova-

tive activities, enhancing the self-efficacy of a nurse to execute inno-

vative activities. In addition, the nurses sense of control over their

work is enhanced by increased self-confidence, which eventually

motivates them to engage in innovative activities. Hence, we

hypothesize:

H4. Creative self-efficacy and job control play a chain

mediation role between a leader’s innovation expecta-

tion and a nurse’s innovation behaviour.
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Overall, Figure 1 presents the theoretical model of this study.

3 | METHODS

3.1 | Study design and sample

This study first empirically tested the association of leaders’ innova-

tion expectation, creative self-efficacy, and job control on nurses’

innovation behaviour. In addition, we discuss the mediating role of

creative self-efficacy and job control between leaders’ innovation

expectation and nurses’ innovation behaviour respectively. Finally, we

analysed the possible chain mediation role of creative self-efficacy

and job control between leaders’ innovation expectation and nurses’

innovation behaviour.

The cross-sectional survey was conducted among nurses from

tertiary hospitals and secondary hospitals in Hefei, Anhui province

from July to September 2021. The inclusion criteria were as follows:

(i) Acquiring a nurse’s qualification certificate and a nurse’s practice

certificate; (ii) understanding the purpose of the survey, agree, and

participate voluntarily; (iii) using medical AI in the department;

(iv) working in the department for >3 months. In order to reduce com-

mon method bias (Podsakoff et al., 2003), we adopted a research

design with two stages and the time lag between stages was 2 months.

Matching codes were used to link the two-wave questionnaires. The

last four digits of the telephone number were used as matching code.

Participants who completed the first phase questionnaire received the

next questionnaires 2 months later. Specifically, we asked the partici-

pants to return the coded envelope with an informed consent form in

the first stage, otherwise they would not receive the second stage

questionnaires.

The sample size was determined according to the N:q rule pro-

posed by Jackson (2003), where N denotes the appropriate sample size,

and q is the number of questions. According to the N:q rule, the rational

ratio of the parameter (N:q) is between 10 and 20 (Kline, 2011). This

study had 24 questions (leaders’ innovation expectation, 4; creative

self-efficacy, 4; job control, 6; nurses’ innovation behaviour, 10); thus,

the appropriate sample size was between 240 and 480. A total of

400 questionnaires were distributed, of which 307 were collected, with

a recovery rate of 76.8%. After screening the incomplete and visibly

unqualified questionnaires, the total number of valid questionnaires

was 263, which belongs to the appropriate sample size.

3.2 | Measurements

In this study, measurements were based on the reliable mature scales

developed abroad. To ensure their scientific nature, the selected mea-

surements were originally English written; however, to avoid misinter-

pretation and translation deviation due to language and cultural

differences, we used the translation–back-translation procedure to

interpret the relevant scales into Chinese. The questionnaire items

were adjusted appropriately per the medical AI application scenarios.

We invited two head nurses to examine the questionnaire for its clar-

ity, terminology, logical consistency, and relevance. In addition,

30 nurses were presurveyed before the formal survey. Preliminary

research results showed that the questionnaire demonstrated high

reliability and validity, fulfilling the study criteria. According to the

pre-surveyed results and the feedback from nurses, the questionnaire

items were revised to determine the formal questionnaire. All

responses were reflected using a 5-point Likert scale, where

1 = strongly disagree; 5 = strongly agree. A higher mean score on any

subscale indicates stronger support and approval for leaders’ innova-

tion expectation, creative self-efficacy, job control and nurses’ innova-

tion behaviour.

3.2.1 | Leaders’ innovation expectation

We adopted four items developed by Carmeli and Schaubroeck

(2007). The representative item was “When adopting medical AI, the

leader wants me to be creative.” In this study, the scale’s reliability

coefficient was 0.90.

3.2.2 | Creative self-efficacy

We adopted four items developed by Tierney and Farmer (2002). The

representative item was “I believe I have the ability to adopt medical

AI.” In this study, the scale’s reliability coefficient was 0.94.

3.2.3 | Job control

We adopted six items developed by Gonzalez-Mulé and Cockburn

(2017). The representative item was “To what extent do you agree

F I GU R E 1 Theoretical model of
nurses’ innovation behaviour
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that your job allows you to make a lot of decisions on your own?” In

this study, the scale’s reliability coefficient was 0.81.

3.2.4 | Nurses’ innovation behaviour

We adopted 10 items developed by Bao et al. (2012). The three

dimensions were idea generation, support obtaining, and idea realiza-

tion. The representative items were “When working with medical AI, I

will find the problems and be willing to solve them.” “To improve

medical AI, I will seek the recognition, support and participation from

colleagues or leaders.” “When for improving medical AI, I will imple-

ment new ideas in my work.” In this study, the scale’s reliability coeffi-

cient was 0.88.

3.3 | Ethical consideration

No ethical review of the study was needed under Chinese law and

institutional guidelines. This study did not involve unethical behaviour

and strictly abided by institutional requirements and ethical standards

in the process of data collection and processing. During the investiga-

tion, nurses were clearly informed that this study was only used for

academic purposes and participated voluntarily. The study was con-

ducted anonymously to ensure that the privacy of nurses was not

disclosed.

3.4 | Data analysis

The data were analysed using IBM SPSS v22.0 and Amos 23.0. First,

descriptive statistical analysis was used to describe the basic charac-

teristics of nurses. Second, the Harman’s single-factor test and a

single-factor approach were used to test the common method bias

and confirmatory factor analysis (CFA) was used to test the measure-

ment model. Then, the Pearson’s correlation coefficient was used to

analyse the correlation among leaders’ innovation expectation, crea-

tive self-efficacy, job control, and nurses’ innovation behaviour. A

structural equation model based on the hypothesis was established.

Finally, we used SPSS PROCESS macro 3.5 (MODEL 6) to test the

chain mediation role of creative self-efficacy and job control. The

bootstrapping method produced 95% confidence intervals (CI) of

these effects from 5000 bootstrap samples (Hayes, 2017).

4 | RESULTS

4.1 | Demographic characteristics

Table 1 presents the demographic characteristics of nurses. The effec-

tive sample size was 263. Most participants were female (74.5%) with

92.8% aged <41 years. Approximately a quarter were university grad-

uates (25.5%), with an additional 6.1% having a post-graduate degree.

The majority of participants had <5 years of work experience (64.3%)

and worked in tertiary hospital (68.8%). Moreover, 31.6% of respon-

dents worked in imaging and 33.8% in laboratory.

4.2 | Common method bias and confirmatory
factor analysis

In this study, the influence of common method bias was minimized via

anonymous filling, concealing variable names, and item mismatches.

However, it was still necessary to test the likely homologous variance.

T AB L E 1 Nurse’s characteristics (n = 263)

Variables Frequency(f) Percentage(%)

Gender

Male 67 25.5

Female 196 74.5

Age

≤20 57 21.7

21–30 135 51.3

31–40 52 19.8

41–50 17 6.5

≥ 50 2 0.8

Highest education level

High school 33 12.5

Junior college 147 55.9

University 67 25.5

Master and above 16 6.1

Clinical experience

≤1 83 31.6

1–5 86 32.7

6–10 51 19.4

11–15 19 7.2

16–20 14 5.3

≥20 10 3.8

Work department

Imaging 83 31.6

Laboratory 89 33.8

Operation theatre 46 17.5

Medical-surgical 29 11.0

Other 16 6.1

Rank of hospital

Tertiary 181 68.8

Secondary 82 31.2

Note: In China, there are three hospital levels (the rank of hospitals). The

best hospital level is level three (tertiary hospitals). Hospitals in this level

can provide more beds, departments, professional nurses, professional

doctors, and good service for patients. The higher the rank of hospital, the

greater the use of AI. AI is just can provide some basic medical services

and rarely used in level one hospitals.

3810 LI ET AL.
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The Harman’s single-factor test showed that the unrotated first factor

explained 36.26% of the variance, which was <40%, indicating that no

serious common method bias existed in this study. According to

Table 2, the fitting indices of the univariate confirmatory factor analy-

sis (CFA) were poor (χ 2/df = 13.334, GFI = 0.466, RFI = 0.636,

NFI = 0.676, CFI = 0.692, RMSEA = 0.217), suggesting that the com-

mon method bias in this study received better control.

In addition, the CFA was performed to evaluate the

measurement model. As shown in Table 2, the four-factor model (χ 2/

df = 1.884, GFI = 0.907, RFI = 0.948, NFI = 0.958, CFI = 0.980,

RMSEA = 0.058) fitted the data better than alternative models,

including a three-factor model, a two-factor model, and a one-factor

model. Hence, the results supported the distinctiveness of the four

constructs in this study.

4.3 | Correlation study

Table 3 provided the means, standard deviations, and correlations

among the variables. The results showed that a leader’s innovation

expectation was positively correlated with creative self-efficacy

(r = 0.549, p < 0.01), job control (r = 0.487, p < 0.01), and a nurse’s

innovation behaviour (r = 0.541, p < 0.01). Creative self-efficacy was

positively correlated with job control (r = 0.402, p < 0.01) and a

nurse’s innovation behaviour (r = 0.609, p < 0.01). Job control was

positively correlated with a nurse’s innovation behaviour (r = 0.629,

p < 0.01).

4.4 | The structural equation model

For testing the hypothesized model, the indices of fit in the model

were as follows: χ 2/df = 1.936, GFI = 0.903, RFI = 0.947,

NFI = 0.957, CFI = 0.978, RMSEA = 0.060, and within the accept-

able range recommended by Byrne (2016). As shown in Figure 2, a

leader’s innovation expectation had a positive impact on a nurse’s

innovation behaviour (b = 0.12, p < 0.01), which supported H1. A

leader’s innovation expectation had a positive impact on creative self-

efficacy (b = 0.53, p < 0.001) and job control (b = 0.44, p < 0.001).

Creative self-efficacy had a positive impact on job control (b = 0.38,

p < 0.001) and a nurse’s innovation behaviour (b = 0.31, p < 0.001).

Job control positively influenced the nurse’s innovation behaviour

(b = 0.50, p < 0.001).

Using the bootstrap method, we tested the single mediating role

and chain mediation role of creative self-efficacy and job control.

Table 4 shows that the total effect of a leader’s innovation expecta-

tion and a nurse’s innovation behaviour was 0.611. The total effect

was significant at 95% CI [0.510, 0.702], excluding 0. The total indi-

rect effect of a leader’s innovation expectation and a nurse’s innova-

tion behaviour was 0.445. The total indirect effect was significant at

95% CI [0.342, 0.550], excluding 0.

In addition, indirect effect 1 was a leader’s innovation

expectation ! creative self-efficacy ! a nurse’s innovation behav-

iour, which tested the mediating effect of creative self-efficacy

between a leader’s innovation expectation and a nurse’s innovation

behaviour. The value of indirect effect 1 was 0.207, with 95% CI

[0.121, 0.309], excluding 0. The mediating effect of creative self-

efficacy was significant. Hence, H2 was supported. Indirect effect

2 was a leader’s innovation expectation ! job control ! a nurse’s

innovation behaviour, which tested the mediating effect of job control

between a leader’s innovation expectation and a nurse’s innovation

behaviour. The value of indirect effect 2 was 0.144, with 95% CI

[0.075, 0.225], excluding 0. Furthermore, the mediating effect of job

control was significant. Hence, H3 was supported.

Indirect effect 3 was a leader’s innovation expectation ! creative

self-efficacy ! job control ! a nurse’s innovation behaviour, which

T AB L E 2 Results of confirmatory factor analysis (CFA)

Model Variables χ2/df GFI RFI NFI CFI RMSEA

Four-model LIE, CSE, JC, NIB 1.884 0.907 0.948 0.958 0.980 0.058

Three-model LIE, CSE + JC, NIB 6.011 0.724 0.836 0.859 0.879 0.138

Two-model LIE + CSE + JC, NIB 9.515 0.565 0.740 0.770 0.789 0.180

One-model LIE + CSE + JC + NIB 13.334 0.466 0.636 0.676 0.692 0.217

Note: LIE = leaders’ innovation expectation; CSE = creative self-efficacy; JC = job control; NIB = nurses’ innovation behaviour; χ 2/df = cmin/df;

GFI = goodness of fit index; RFI = relative fit index; NFI = normed fit index; CFI = comparative fit index; RMSEA = root mean square error of approximation.

T AB L E 3 Means, standard deviations, and correlations among variables (n = 263)

Variables M SD 1 2 3 4

1. A leader’s innovation expectation 3.96 0.75 1

2. Creative self-efficacy 3.67 0.72 0.549** 1

3. Job control 3.66 0.59 0.487** 0.402** 1

4. A nurse’s innovation behaviour 3.70 0.72 0.541** 0.609** 0.629** 1

Note: M = mean; SD = standard deviation.

**p < 0.01.
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tested the chain mediation effect of creative self-efficacy and job con-

trol between a leader’s innovation expectation and nurse’s innovation

behaviour. The value of indirect effect 3 was 0.094, with 95% CI

[0.051, 0.143], excluding 0. The chain mediation effect of creative

self-efficacy and job control was significant. Hence, H4 was

supported.

5 | DISCUSSION

This study investigated the association of leaders’ innovation expecta-

tion on nurses’ innovation behaviour in China, along with the single

mediating role and chain mediating role of creative self-efficacy and

job control. Nurses are the core users of medical AI and they can pro-

vide new ideas for improving, adjusting, and extending this technique.

In this study, nurses’ innovation behaviour was in the middle level

(3.703 � 0.719), which was lower than that of Pakistani nurses

(3.95 � 0.35; Masood & Afsar, 2017) but higher than that of Chinese

nurses surveyed by other scholars (3.06 � 0.660; Yan et al., 2020).

The different results could be because this study focused on the inno-

vation behaviour of nurses adopting medical AI, which involved high

job demands and high risk (Fernández-Llamas et al., 2018), encourag-

ing nurses to innovate. In addition, the result also indicated that the

innovation of Chinese nurses for medical AI warrants improvement.

Previous studies on the antecedents of nurses’ innovation behaviour

focused on the leadership style (Salas-Vallina et al., 2018; Wang

et al., 2019; Yang et al., 2019), disregarding the importance of leaders’

innovation expectation for nurses’ innovation behaviour. Thus, this

study investigated how leader’s innovation expectation influenced

nurses’ innovation behaviour.

First, this study showed that leaders’ innovation expectation was

positively associated with nurses’ innovation behaviour in China,

which was aligned with previous studies (Jiang & Gu, 2017) and con-

firmed the validity of the Pygmalion effect. The results were also a

response to Tierney and Farmer (2004) appeal for “future tests of the

Pygmalion process for creativity within different settings.” In this way,

this study expanded the innovative behaviour of nurses in medical AI

application scenarios. Since the outbreak of the COVID-19 pandemic,

the Chinese government encourages technological breakthroughs in

detection technology, drug vaccines, and medical devices, which has

accelerated the innovation of medical AI. As the core users of medical

AI, nurses could better understand the real needs of health care staff

and patients for medical AI (Martikainen et al., 2020). Thus, nurses’

innovation behaviour can promote the development of medical

AI. Innovation activities involve high risk and uncertainty. Leaders’

innovation expectation is projected to convey the organizational trust

F I GU R E 2 Structural equation model

T AB L E 4 Direct and indirect effects

Effect

Product of coefficients Bootstrapping 95% CI

Point estimate Boot SE Lower Upper

Total effect of LIE on NIB 0.611 0.050 0.510 0.702

Total indirect effect of LIE on NIB 0.445 0.054 0.342 0.550

Indirect 1: LIE ! CSE ! NIB 0.207 0.049 0.121 0.309

Indirect 2: LIE ! JC ! NIB 0.144 0.038 0.075 0.225

Indirect 3: LIE ! CSE ! JC ! NIB 0.094 0.024 0.051 0.143

Note: LIE = leaders’ innovation expectation; CSE = creative self-efficacy; JC = job control; NIB = nurses’ innovation behaviour; CI = confidence interval.
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and support. When nurses receive external support and trust,

especially from leaders’ encouragement, support and recognition,

nurses’ belief in innovation is heightened, and their uncertainty

perception of innovation activities is decreased (Erkutlu &

Chafra, 2015).

Second, this study confirmed that leaders’ innovation expectation

influenced nurses’ innovation behaviour through the mediation of

creative self-efficacy and job control respectively. While adopting

medical AI, nurses perceived that the leader’s expectation for their

improved medical AI would augment their belief in executing innova-

tive activities, and then displayed higher innovation behaviour. The

results corroborated previous conclusions (Adil & Ab Hamid, 2019;

Adil et al., 2018; Jiang & Gu, 2017) and were more in line with the

current application scenarios of medical AI. The WTO report of 2021

highlighted that more than 160 million confirmed COVID-19 cases

and 3.3 million deaths were caused by severe shortage of medical

resources. AI imaging, AI electrocardiogram machine, and other medi-

cal AI played an essential role during the pandemic, which could not

only complete massive data processing, disease marker screening, and

treatment plan simulation but also improve the efficiency and accu-

racy of diagnosis, and decrease the workload and work intensity of

medical staff in laboratory, pathology, and imaging departments. In

this context, leaders expected nurses to use and improve medical AI,

promote the rapid development of medical AI, enhance nursing ser-

vice level, and solve the shortage of medical resources. Hence,

leaders’ innovation expectation should be internalized into nurses’

own recognition of medical AI innovation, which can enhance nurses’

creative self-efficacy and investment in innovation behaviour.

As a concrete manifestation of social support, leaders’ innovation

expectation conveys the organization’s attitude towards innovation

behaviour (Adil & Ab Hamid, 2019; Adil et al., 2018; Jiang &

Gu, 2017) and provides incentives to encourage employees’ innova-

tion behaviour. In the medical AI application scenario, nurses face the

dual job demands of new AI technologies application and technologi-

cal innovation. Nurses actively learn and enhance job control to better

perform tasks and fulfil leaders’ innovation expectation. The COVID-

19 outbreak had fast-tracked the spread and application of remote

diagnosis and online consultation. During the pandemic, JD Health

received 100,000 online consultations per day, while Ali Health

received nearly 3000 consultations per hour (China Healthcare

Consulting, 2021). Hospital leaders expected nurses to present valu-

able suggestions on improving medical AI to satisfy patients’ consulta-

tion needs. Job control provides nurses with access to resources and

information, promoting nurses’ technical improvement and experience

accumulation, which is a crucial means to promote nurses’ innovation

behaviour (Yan et al., 2020). From the perspective of the Job

Demand-Control-Support model, this study provides a new perspec-

tive for improving nurses’ innovation behaviour.

Third, this study demonstrated that creative self-efficacy and job

control played a chain mediation role between leaders’ innovation

expectation and nurses’ innovation behaviour. Regarding medical AI

adopted by nurses, leaders’ innovation expectation conveys their sup-

port for innovation, enhances the nurses’ creative self-efficacy and

job control and then improves the employee’s enthusiasm for innova-

tion. When a leaders innovation expectation is internalized into a

nurses innovation goals, nurses will seek more resources to support

innovation activities. The more committed nurses are to innovating,

the more time and effort they will spend learning about medical AI. As

nurses’ understanding of medical AI increases, they will be able to use

it to complete nursing tasks faster and are more likely to gain control

over their work. Job control can enhance nurses’ innovation behaviour

by increasing an employee’s perceptions of environmental change and

decision-making authority (Zhang et al., 2014). Our study showed that

nurses’ creative self-efficacy was positively related to job control,

which confirmed the validity of the Job Demand-Control-Support

model and supported the previous research (Du et al., 2018; Yan

et al., 2020). Although Yan et al. (2020) demonstrated the relation-

ships among Chinese nurses’ psychological capital (including creative

self-efficacy), job control and innovation behaviour, the role of

leaders’ innovation expectation on nurses’ innovation behaviour is not

considered. We extend their research to the relationship between

leaders’ innovation expectation and nurses’ innovation behaviour. This

study enriches the research on the application scenario and influenc-

ing factors of nurses’ innovation behaviour in medical AI.

6 | CONCLUSIONS

6.1 | Study limitations

First, this is a cross-sectional study, which may not elucidate the

causal relationship between variables. Thus, longitudinal research

could help to further explain the causal relationship among leaders’

innovation expectation, creative self-efficacy, job control, and innova-

tion behaviour. Second, all the items in this study were self-reported

by nurses. Future studies could be considered to interview nurses and

collect data from multiple sources, such as head nurses and hospital

managers. Finally, this study was based on the innovation behaviour

of nurses adopting medical AI in Hefei, Anhui Province, and the appli-

cability of the findings in other contexts remains debatable. Hence,

the scope and contexts of research could be expanded and widened,

refining universality.

7 | IMPLICATIONS FOR NURSING
MANAGEMENT

This study established that leaders’ innovation expectation, creative

self-efficacy, and job control are closely related to nurses’ innovation

behaviour.

First, leaders should convey the organization’s support for innova-

tive behaviour so that nurses can perceive the innovation expectation,

which is conducive to nurses’ medical AI innovation activities. Leaders

should also pay attention to the new ideas that stem from nurses and

listen carefully to nurses’ suggestions for refining AI technology and

feedback. Nurses are crucial practitioners of medical AI and have a
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better understanding of the requirements for medical AI (Martikainen

et al., 2020).

Second, leaders should focus on promoting nurses’ creative self-

efficacy. Leaders could increase nurses’ creative self-efficacy by offer-

ing highly focused micro-interventions and training courses. On the

one hand, leaders could divide complex AI-related work into simple

and easy-to-implement innovation tasks, which will increase nurses’

confidence and sense of accomplishment in completing innovation

tasks. The successful experience from previous innovative work can

improve nurses’ creative self-efficacy. Of note, the psychological capi-

tal intervention (PCI) model is an effective short-term intervention

(Dello Russo & Stoykova, 2015). Creative self-efficacy is the core ele-

ment of psychological capital. On the other hand, leaders should

increase the support for nurses to perform medical AI innovation

activities, convey to nurses the expectation of improving medical AI

innovation, and create a good organizational innovation atmosphere.

For example, nurses are provided with short-term training and

learning opportunities in medical AI technology. The mastery of

medical AI skills helps nurses to enhance creative self-efficacy and

implement innovation behaviour, which is conducive to the career

development of nurses in the future.

Third, leaders should strengthen nurses’ sense of control over

their work. Nurses are not only important practitioners of medical AI

but also participants in technological innovation. The application of AI

technology has led to changes in the scope of health care work and

decision-making. Leaders empower nurses to improve their nurse’s

job autonomy, and their perception of control over work

(Laschinger & Finegan, 2005). Job crafting is a common method.

Nurses redesign their work through task reengineering, relationship

reengineering, and cognitive reengineering to attain high job control

(Wrzesniewski & Dutton, 2001). Leaders should focus on the physio-

logical, psychological, and career development needs of nurses, pro-

vide targeted guidance, and develop nurses’ diverse work skills, such

as information capability, to handle the rapid spread of medical AI to

improve nurse’s job control.

Finally, leaders should focus on the relationship between creative

self-efficacy and job control. Creative self-efficacy is not only the

principal intermediary role between leaders’ innovation expectation

and innovation behaviour of nurses but also a crucial factor that

affects their job control. Creative self-efficacy is a positive psychologi-

cal factor, which has a positive impact on job control. Thus, in the

career development of nurses, hospital managers or leaders should

focus on the psychological state of nurses and implement positive

psychological intervention. Leaders should help nurses recognize their

dual roles as users of technology and participants in innovation, which

is contribute to advance the application and innovation of medical AI.
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