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Abstract

Background Considerable research has investigated the in uencing factors of cyberloa ng in the workplace.
However, few studies have focused on the antecedents in non-work elds, especially for nurses. According to the

e ort-reward imbalance theory, this study aims to explore the spillover e ect of after-hours electronic communication
on nurses' cyberloa ng, and the mediating role of psychological contract breach.

Methods A total of 282 nurses completed the online survey. PROCESS macro for SPSS was used to test how after-

hour electronic communication a ect nurses' cyberloa ng.

Results After-hours electronic communication has a signi cant positive impact on nurses' cyberloa ng, and

Background

Since information and communication technologies
(ICT) are developing rapidly in today’s world, many orga-
nizations are committed to digital transformation [1]. In
health care industry, ICT is widely used in the field of
nursing [2]. When nurses provide medical services, they
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make extensive use of Internet tools to record patient
data and access patient information [3]. e increasing
use of ICT also facilitates the sharing of information and
provides patients with access to quality health resources
[4].

However, a phenomenon (that is, cyberloafing) result-
ing from continually increasing human-computer inter-
action emerged. Compared with the traditional sabotage,
cyberloafing has the characteristics of high impercepti-
bility (employer is unaware of how employees utilize the
Internet resources of the organization) and high decep-
tive (employees use the Internet to pretend to be active)
[5]- In nursing, cyberloafing means even greater losses.
Cyberloafing can distract nurses and increase the
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possibility of operational errors, leading to substandard
care practices [6]. Previous surveys have shown that
many employees spend a significant amount of their
work time on cyberloafing [7], which wasted a lot of time
resources and brought unnecessary losses for organiza-
tions [8, 9]. For any organizations, this issue has posed
a serious management challenge.  is is an even more
important issue in the medical field [
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sense of compulsion that employees are still responding
to the organization outside of the o ce and o ce hours,
which can easily cause dissatisfaction among employ-
ees [38]. Since the underlying meaning of AEC is that
the organization expects employees to keep in touch to
deal with the work at any time, employees are bound to
be distracted by work tasks, even if the tasks has not yet
arrived. Employees are not free to control their non-work
activities [39], which can a ect their work performance
[27].

Second, employees cannot be removed from the work
even during nonwork time [40], blurring the bound-
ary between business and private life. Cyberloafing,
an attempt to control the blurred border, is likely to be
adopted by employees troubled by AEC [26, 41].

ird, when employees are engaged in AEC, they con-
tribute their time and energy that should be used to deal
with nonwork matters to work a airs. e resources
needed to simultaneously accomplish nonwork a airs
are not enough. Employees can only sacrifice extra their
breaks for free. When employees are not well-rested,
their work performance will be a ected, resulting in neg-
ative attitudes and deviant work behaviors [42, 43]. e
above reasoning leads to the following hypotheses:

Hypothesis 1 AEC is positively related to nurses’
cyberloafing.

The mediating effect of psychological contract breach
According to the e ort-reward imbalance (ERI) theory,
when the time, emerge and emotion invested by employ-
ees in work are not returned (reward-for-e ort imbal-
ance), it will lead to negative emotional and behavior
consequences for individuals [44].

AEC, as a kind of invisible overtime and free digital
labor behavior, does not provide corresponding rewards
to employees, which will cause them to feel they are
being treated unfairly. Fairness is crucial to maintaining
employees’ psychological contracts [45]. Unfairness can
lead to psychological contract breach. e negative men-
tal state will lead to employees’ negative consequences
in work field [46, 47]. Employees tend to reduce the level
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of e ort or penetrate nonwork a airs into work field in
order to balance their e orts and rewards [48]. at is,
psychological contract breach plays a mediating role
in AEC and nurses’ cyberloafing. Combining the above
arguments, we propose the following hypothesis, as
shown in Fig. 1:

Hypothesis 2 AEC is positively related to psychological
contract breach.

Hypothesis 3 Psychological contract breach is positively
related to nurses’ cyberloafing.

Hypothesis4 e relationship between AEC and nurses’
cyberloafing is mediated by psychological contract breach.

Methods
Aim

e purpose of this study is to explore the influence
mechanism of AEC (the imbalance between nurses’
e orts and rewards) on nurses’ cyberloafing (the way
nurses try to balance e orts and rewards), and the medi-
ating role of psychological contract breach.

Data collection and participants

e current study adopted a cross-sectional research
design to collect self-reported data from nurses in China.
WeChat, one of the main software used by Chinese indi-
viduals to communicate, is the way we send out ques-
tionnaires. Each respondent was asked to snowball the
questionnaire to their friends via WeChat. Data collec-
tion lasted from April to May 2022.

A total of 350 subjects completed the online survey and
returned the questionnaire. After removing those invalid
questionnaires, such as with duplicate IP addresses or
submit in an unreasonably short period of time, 282 valid
questionnaires were obtained, with a response rate of
80.57%. Among these samples, 67.4% of nurses surveyed
are between the ages of 21 and 30. Most nurses were
female, accounting for 94.3% of all respondents. 53.2%
of the nurses surveyed worked for less than 5 years.
Most nurses were junior college or higher (42.2% with a

Psychological contract breach
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bachelor’s degree or high among them). Table 1 reflects a
detailed description.

Measures

In order to ensure the reliability and validity of the mea-
sured variables, the measurement items were all using the
existing scales in previous literatures. e scales we used
are both developed in Chinese and originally originated
in English. Since the survey-takers are Chinese nurses,
we need to translate the English measures into Chinese
to ensure the smooth progress of the investigation. Ulti-
mately, we achieved the goal of no significant di erences
in language by recruiting professional translators.

AEC e AEC scale consists of three dimensions was
adapted by Chinese scholar Ma et al. [49, 50], which was
proved to have good reliability and validity in China [51,
52]. Participants used a 5-point Likert scale to record the
frequency of AEC during the previous month, ranging
from 1=never to 5=frequently. e sample item for AEC
was ‘How often are you contacted by work-related peo-
ple during after-hours for handling work on the Internet’
Cronbach’s a for the current study was 0.76.

Psychological contract breach Psychological contract
breach scales were obtained from the 4-item scale that
was developed by Robinson [53]. A sample item is ‘My
organization has broken many of its promises to me even
though I've upheld my side of the deal: e items were
recorded on a 5-point Likert-type scale ranging from
1 (strongly disagree) to 5 (strongly agree). Cronbach’s a
coe cient of the scale was 0.82 in our research.

Table 1 Demographic characteristics (n =282)

Demographics Classification Frequency Percent Cumu-
lative
Percent
Gender Female 266 943 943
Male 16 57 100.0
Age (years) <20 11 39 39
21-30 190 67.4 713
31-40 60 213 926
>40 21 74 100.0
Clinical tenure <5 150 532 532
(years) 6-10 67 238 770
11-15 35 124 894
16-20 13 4.6 94.0
>20 17 6.0 100.0
Education level ~ Certi cate (tech- 10 35 35
nical school)

P 4 10

Cyberloa ng We used Lim’s scale [54] to measure cyber-
loafing, which included two dimensions: browsing activity
(six items) and email activity (three items). Participants
used a 5-point Likert scale to record how often they
engaged in cyberloafing in the last month, ranging from
1=never to 5=frequently. Two examples were “Playing
online games” and “Sending instant messages and chat-
ting online” Cronbach’s a for this scale was 0.90 in our
study.

Reliability of all three scales in this study was well above
the generally accepted threshold value of 0.70 [55, 56].

Control variables Demographic variables (gender, age,
clinical tenure, and education level) were used as control
variables. We used dummy variables to measure them in
this study. For gender: 0 for female and 1 for male. For
age, 1 for 20 years or younger, 2 for 21-30 years old, 3 for
31-40 years old and 4 means over 40 years old. For clini-
cal tenure, we categorized them into five categories: less
than 20, 6-10 years, 11-15 years, 15—-20 years, and more
than 20 years. And we used the numbers 1 to 5 to rep-
resent them. For nurses’ education level, numbers 1 to 4
indicated certificate, junior college, bachelor’s degree, and
master’s degree or above, respectively.

Data analysis

We mainly used SPSS 23.0 and AMOS to analyze the
collected data. First, to check the common method vari-
ance, Harman’s single-factor test was used. Second, we
obtained the means and standard deviations of AEC,
psychological contract breach and cyberloafing. Cor-
relation values among these variables were obtained by
using Pearson’s correlation analysis.  en, we used con-
firmatory factor analysis (CFA) to test measurement
model. Finally, we used Hayes’s PROCESS macro for
SPSS (Model 4) to test a simple mediation model with
psychological contract breach as the mediator [57]. If the
results obtained by using the recommended bootstrap-
ping method with 5000 samples do not contain zero in
the 95% confidence interval, the mediating e ect was
significant.

Results

Testing of common method variance

Self-report data can reduce the validity of results by com-
mon method variance. We tried to control the common
method variance in the following two ways. We first
considered procedural control method, starting with the
questionnaire design and measurement, to minimize the
common method variance. Following survey principles,
we recruited participants who volunteered to answer
the questionnaire and told them that they did not need
to worry about their answers being leaked. We did not
express variable names in the questionnaire, and we hid
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Table 2 Descriptive statistics and correlation matrix
V ariables Mean SD 1 2 3 4 5 6 7
1. Gender 0.06 0.232
2. Age (years) 232 0.668 -0.103
3. Clinical tenure (years) 187 1170 -0.096 0.852**
4. Education level 2.39 0570 -0.062 0.207** 0.122*
5. AEC 337 0.938 -0.021 0.040 -0.063 0.070 (0.716)
6. Psychological contract breach 3.60 0921 0.040 0.078 -0.009 0.148* 0.503** (0.738)
7. Cyberloa ng 353 0.879 0.027 0.022 -0.107 0.198** 0572** 0.611** (0712)

N t_(s): SD=Standgd d, vigti n,* <0.05(tw -tai d),** <0.01(tw -tyi, d). Ty, numla_.sin o nir s.s nir, maindip? ny o tr, squge, « ts

Varigh b8 t d (AVE).

Table 3 Measurement model

Construct Item Factor CR N E VIF
loadings
AEC AEC1 0.706 0.759 0513 1367
AEC2 0.728
AEC3 0714
Psychologi- PC1 0.803 0.827 0.545 1375
cal contract PC2 0716
breach (PC) PC3 0692
PC4 0.736
Cyberloa ng  CY1 0771 0.901 0.507
(cv) cY2 0.768
CY3 0.658
CY4 0814
CY5 0.743
CY6 0.789
CcY7 0.622
CY8 0.586
CY9 0614

N t (s): A% visti ns: AVE, ,v, %,
idoiity; AEC, At . Ctonf € mmunf st n; PC

"c |3b|t|ty, AE ‘c' v us . St 3 ; ,
nt.§ té. §v;C Sy - Sfin

Varaft . at-§ t.d; CR, “ msit,
s 9f 3

the research purpose. ere are some reverse items in
the questionnaire to avoid the consistency motivation of
participants. And we used Data collectors to collect and
input data. We e ectively controlled the variance in the
above ways. Besides, to determine whether the collected
data would be a ected by the common method variance,
we examined the data by using Harman's single-factor
test. e generated PCA output revealed 16 distinct fac-
tors accounting 61.04% of the total variance. e first
unrotated factor captured only 45.25% of the variance
in data, less than 50% [58, 59].  erefore, the common

Table 4 Comparison of competition models

\
9
Ty aVera'e

method variance of this study was within an acceptable
range [60].

Correlation analysis

Table 2 shows the means, standard deviations and cor-
relations of AEC, psychological contract breach and
cyberloafing (n=282). e mean scores of the three vari-
ables were 3.37, 3.60 and 3.53 respectively. eir stan-
dard deviations were 0.938, 0.921 and 0.879. According
to correlation analysis, we found that AEC is positively
correlated with psychological contract breach (r=0.503,
p<0.01) and cyberloafing (r=0.572, p<0.01). Psychologi-
cal contract breach and cyberloafing also showed a posi-
tive correlation (r=0.611, p<0.01).

Measurement model

Before testing the hypotheses, we assessed the con-
structs’ convergent validity, discriminant validity and
overall fit indices for the proposed model. Tables 2, 3
and 4 show these results. First, for convergent valid-
ity, we drew the following conclusions from Table 3: (1)
the factor loadings values for all the items ranged from
0.586 to 0.814, higher than 0.40 [61]. (2) the AVE val-
ues for each construct were all above 0.50, and the CR
values varied from 0.759 to 0.901, which were greater
than the standard of 0.70, confirming convergent valid-
ity [62]. Second, we tested the discriminant validity by
comparing the square root of AVE with the correlation
coe cient. As shown in Table 2, the square root values
of AVE of each construct were higher than their correla-
tions with other factors [62].  us, discriminant validity
was supported. Finally, we confirmed that the research
model provided the best representation by comparing

Models X2 df X2/df CFI IFI TLI RMSEA
Three-factor model 264.549 101 2619 0.924 0.925 0910 0.076
Two-factor model 1 366.576 103 3559 0.878 0.879 0.858 0.095
Two-factor model 2 434715 103 4221 0.847 0.848 0821 0.107
One-factor model 516.234 104 4964 081 0811 0.780 0.119

N t(s):Tr, n-Ftemd, isAEC+ sf» 9F ;% ntftaa Fr#y@. ofinditw - Ft.m d 1TisAEC+ sfy 9 ;¢ nt§ ta §'v ond® )@ . Hfin?;

tw -§t.m d, 2iSAEC,nd sf™y

950 ntSta SvH e Hfin?ite e -t m d, iSAEC, sf

9 ¢ nt§ta, 5y ondt v . Sfin?
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Table 5 Mediating e ect analysis
V ariables Cyberloafing Psychological contract breach Cyberloafing

B SE p B SE p B SE p
Gender 0.155 0.183 0.396 0.237 0.205 0.249 0.062 0.165 0.707
Age 0.227 0.124 0.068 0.152 0.140 0.279 0.168 0.112 0.135
Clinical tenure -0.176 0.070 0.012 -0.062 0.079 0433 -0.152 0.063 0.017

di erent models. As shown in Table 4, the three-factor
model of AEC, psychological contract breach and cyber-
loafing had an excellent fit to the data (x*/df=2.619<5;
CFI1=0.924>0.900; IF1=0.925>0.900; TLI1=0.910>0.900;
RMSEA=0.076<0.080) [63]. us, the model fit the data
well. In addition, we examined the VIF value to detect
whether multicollinearity threatened the research model.
As shown in Table 3, the VIF values of independent vari-
ables are 1.367 and 1.375 respectively, which are within
the threshold of 10 [64]. s indicated that there was
no severe multicollinearity in this study. erefore, the
model was suitable for testing the research hypotheses.

Testing of hypotheses

As shown in Table 5, the findings of bootstrapping anal-
ysis demonstrated that AEC had a significant positive
e ect on nurses’ cyberloafing (3=0.506; p<0.001) and
psychological contract breach (3=0.479; p<0.001), sup-
porting H1 and H2. When both AEC and psychological

contract breach were considered, the e ect of psycho-
logical contract breach on nurses’ cyberloafing was 0.393
(p<0.001), supporting H3. And, AEC still had a signifi-
cant positive e ect on nurses' cyberloafing (3=0.318;
p<0.001), indicating that psychological contract breach
played a mediating role between AEC and cyberloaf-
ing. As shown in Table 6, the indirect e ect of AEC on
cyberloafing through psychological contract breach was
0.188 (95% bootstrap Cl = [0.119, 0.273]). e indirect
e ect of psychological contract breach was significant at
a 95% level since the 95% bootstrap Cl did not contain
zero, which proved that psychological contract breach
was significant mediator of the e ect of AEC on nurses’
cyberloafing.  erefore, AEC was significantly indirectly
correlated with nurses’ cyberloafing via psychological
contract breach. And the mediating e ect accounted for
37.15% of the total e ect.  us, the data were supportive
of H4. Figure 2 reflects the path coe cients in the study.

Discussion

Interpreting the findings

We identified that both AEC and psychological contract
breach have direct positive impacts on nurses’ cyberloaf-
ing, and psychological contract breach mediated the rela-
tionship between AEC and cyberloafing. First, this study
revealed that AEC directly leads to nurses’ cyberloafing,
which is consistent with the previous finding that AEC
increases the likelihood of counterproductive behavior
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[52]. AEC failings to compensate nurses for the extra
time, energy, and other resources they paid for working
activities in nonworking context. Nurses respond to AEC
by reducing their commitment to work. Our study also
reinforces the previous view that cyberloafing is a way for
employees to cope with AEC [26].

Second, AEC is positively related to psychological con-
tract breach. Previous studies have found that when tasks
are illegitimate, employees will have a sense of unfairness
and psychological contracts will be a ected [65]. AEC
requires nurses to respond to organizational assignments
during nonworking hours without reward. e perceived
unfairness caused by AEC will lead to nurses’ psycho-
logical contract breach. e research of Wiechers et al.
also confirmed that the sense of unfairness is an impor-
tant factor leading to employees’ psychological contract
breach [45].

ird, this study found that psychological contract
breach is positively related to cyberloafing. Psychological
contract breach represents nurses’ perception that their
organization has not fulfilled its obligations. When psy-
chological contract breaks, identification with the orga-
nization decreases and nurses are more likely to engage
in cyberloafing. Many studies have confirmed from dif-
ferent perspectives that psychological contract breach is
associated with negative career-related behavior [46, 66].

Additionally, this study found that psychological con-
tract breach plays a mediating role in the relationship
between AEC and nurses’ cyberloafing, which is consis-
tent with previous studies indicating that AEC (the phe-
nomenon of e ort-reward imbalance) has negative e ects
on employees through psychological contract breach [67,
68]. With the rapid development of modern society, lei-
sure activities have gradually become an important part
of people’s well-being [69]. However, AEC reduces the
time for nurses to carry out leisure activities and leads to
anxiety and other reactions [70]. Negative experiences in
nonwork field caused by AEC will a ect employees’ per-
formance in work field through psychological contract
breach. e result was similar to that of Sahay who also
argued that psychological factors are the bridge between
work field and nonwork field [19].

Theoretical implications

e novelty of this research is derived from its research
limitations and practical implications.

First, one major theoretical contribution of the cur-
rent study is that we confirmed the spillover e ect of
AEC on nurses’ cyberloafing occurs via psychologi-
cal contract breach. Previous studies on the antecedent
variables of cyberloafing have mostly focused on orga-
nizations [1], which are all in the workplace. Although
through AEC, nurses have to deal with work-related mat-
ters, it occurs in the non-workplace. e current study
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extends past research by investigating the spillover e ect
from the non-workplace to the workplace and enriches
the research on antecedent variables of inducing nurses’
cyberloafing.

Second, this study reveals the impact of AEC on nega-
tive extra-role behaviors of employees. Although previ-
ous studies have discussed the outcome variables of AEC,
they mainly focus on its influence on employee health,
family, emotions, and happiness, etc.  is study finds that
AEC has a positive e ect on nurses’ cyberloafing, which
extended our knowledge of the negative outcome vari-
ables of AEC.

ird, this study echoes the call for more research on
the relationship between organizational communication
norms and cyberloafing [1, 13]. e results from this
study indicate that AEC, a nonnormative form of orga-
nization communication, can lead to the psychological
contract breach and thus result in nurses’ cyberloafing.

Finally, our study extents the research scope of AEC
and nurses’ cyberloafing. Previous studies have forced on
employees in common industries. is study takes nurses
as the research object and focuses on the cyberloafing of
nurses. Expanding the previous research scope.

Practical implications

ese findings also have important practical implica-
tions. e identified relationships between the variables
provide a guide for healthcare organizations to reduce or
manage inappropriate telework arrangements as well as
strengthen nurses’ psychological contracts. e increas-
ing aging and people’s increasing emphasis on medical
care have led to the continuous expansion of medical
institutions and the urgent need for nurses. Many nurses
have to be ‘always online’ to respond to the needs of the
organization, even during non-working time. However,
this study found that frequent electronic communication
during non-working hours would lead to nurses’ psycho-
logical contract breach, and thus induce cyberloafing.

is reminds the organization to grasp the frequency of
AEC, strengthen the control and intervention on the neg-
ative impact of AEC.

First, the organization should attach importance to
creating a positive, cherish the time of the working atmo-
sphere. e organization needs to set clear rules and
regulations and corresponding reward and punishment
mechanisms, strengthen nurses’ awareness of time man-
agement, and reduce the tolerance of cyberloafing within
the organization. And healthcare organizations should
supplement nurses in time to avoid sta shortage. e
salary of nurses can be increased to attract more people
to the nursing profession.

Second, organizations should also maintain the psy-
chological contracts through e ective communication
channels. e organization should timely pay attention to
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the nurses who have negative emotions due to excessive
work pressure and immediately dredge bad mood.

Finally, for nurses, they also need to take some mea-
sures to avoid falling into the vicious cycle of dealing
with work in non-working time and killing time in work-
ing time. Nurses should cultivate e cient work habits to
reduce unnecessary AEC.

Limitations and future studies

It is rational to have several limiting factors in the article.
First, our empirical results rely entirely on cross-sectional
data. While our findings provide valuable information for
the study of the relationship between AEC and nurses’
cyberloafing, we acknowledge that we did not infer the
causality of the associations between them. Future stud-
ies are needed to consider the possibility of causation or
reverse causation between AEC and cyberloafing. To this
extent, studies with stronger designs are needed. Longi-
tudinal study design is a serviceable instrument for exam-
ining cause-e ect relationships. In addition, another
reason why we call for using longitudinal design is that
nurses’ responses may vary over time, which can lead to
di erent estimates of measurements at a certain point in
time and self-reports data.  erefore, when exploring the
relationship between AEC and cyberloafing, a longitudi-
nal study design is valuable (as it can reflect the change
of nurses’ responses over time), and a cross-sectional
study is also indispensable (as it can reflect nurses’ cur-
rent attitudes). Together, they can achieve a comprehen-
sive understanding of the relationship between AEC and
nurses’ cyberloafing.

Second, relying entirely on self-report measures for
our samples leads to an inescapable problem, that is,
our research results are a ected by potential subjective
bias and social expectations bias among participants. In
other words, the response bias of the investigated nurses
in this study could a ect the exactitude of the assess-
ment. Because they are reluctant to let others (especially
organizations) know that they are dealing with nonwork
a airs during work hours, nurses may likely report simi-
lar low-level cyberloafing results to show that they work
attentively. In order to minimize the influence of external
standard answers, we repeatedly assured that the results
were absolutely confidential, and the answers were no
false or correct. Despite all this, the biases were still dif-
ficult to eliminate. In future study, other methods can be
considered to obtain more objective data, such as obser-
vation method, multi-data source synthesis method and
so on. Moreover, in a more extensive context, di er-
ent social environments lead to di erent behaviors [71,
72]. All participants were recruited from China. Since
healthcare systems vary from country and country, this
may raise concerns about external e ectiveness.  ere-
fore, the results of this study may not apply to nurses in
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all countries. Future studies should replicate our research
in other countries and cultural contexts to enhance its
generalizability.

ird, previous studies have not reached a consensus
on whether gender and age are significantly related to
cyberloafing [7, 73]. Our study found that gender and
age were not significantly correlated with cyberloafing.
In terms of age and cyberloafing, it may be because the
availability of network resources weakens the influence of
age on cyberloafing. In terms of gender and cyberloafing,
the results of this study may be limited by the sample.
Due to the nature of the data collection environment in
this study (i.e., there are far more female nurses than male
nurses in China), the current sample was overwhelmingly
female nurses. is may have had an important impact
on the results.  erefore, it is necessary to explore the
influence of gender on cyberloafing in di erent contexts
with large male nurses in future studies.

Finally, we only focused on the influence of AEC on
nurses’ neglect behavior (i.e., cyberloafing). According to
employee behavioral options (namely exit, voice, loyalty
and neglect, EVLN model), employees have four types
of behavioral choices when experience job dissatisfac-
tion [74]. In the future, the influence of AEC on nurses’
behaviors can be studied in detail under the framework
of EVLN model.

With the continuous development of technology,
the background of AEC and cyberloafing is process of
expanding. AEC and cyberloafing are receiving more
and more attention around the world. AEC and cyber-
loafing are two products derived from ICT, which makes
the boundary between work and private life invisible. In
terms of AEC, ICT usage is a symbol of the all-weather
work culture. Nurses are compelled to keep in touch both
day and night. In terms of cyberloafing, the use of ICT
allows nurses to access to the internet from almost every-
where without control. As a result, with the rapid prog-
ress of technology, it is worth thinking deeply about how
to make good use of ICT to improve nurses’ job satisfac-
tion and family happiness.

Conclusions

is research represents an initial attempt to explore the
influencing factors of nurses’ cyberloafing from the non-
workplace as opposed to the workplace. In particular, we
highlight the spillover process of psychological contract
breach between AEC and nurses’ cyberloafing.
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