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Empirical evidence has accumulated showing that smartphone use at work has the
double-edged sword impacts on work-related attitudes and behaviors, but little is known
about how its effects transmit and spill over from the workplace to the family domain.
Drawing upon compensatory ethics theory, we hypothesize positive associations of
employees’ daily private smartphone use at work with their family role performance
after work through feeling of guilt. Using an experience sampling methodology, we
test our hypotheses in a sample of 101 employees who completed surveys across
10 consecutive workdays. Multilevel path analysis results showed that excessive
smartphone use at work triggered experienced guilt, and had a positive indirect effect
on family role performance via feeling of guilt. Furthermore, employees with high ability
of emotion regulation can be better resolve own painful emotion by engaging in family
role performance. Theoretical and practical implications, limitations, and propose future
research directions are discussed.
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INTRODUCTION

It is obvious that the advent of mobile devices (i.e., smartphones) facilitates widespread and rapid
information sharing and communications among employees at anytime, anyplace (Park et al.,
2020). When using smartphone for private purposes during worktime, there is also evidence to
support its potential recovery effects as a way of micro-break (Rieger et al., 2017). However, private
smartphone use at work is indeed regarded as counterproductive work behavior or workplace
deviance from the cyber slacking perspective (Derks et al., 2021). Due to violating workplace
norms and undermining productivity, such non-work smartphone use behaviors might been seen
by oneself and by others as morally discrediting (Klotz and Bolino, 2013). That means employees
who use smartphone excessively at work may feel guilty because of the loss of moral credits (Liao
et al., 2018). Importantly, knowledge about whether and in what ways those work-related feelings
after private smartphone use have ramifications for employees’ life is not clear.

Work and family are not discrete domains, and they are intertwined that what happens in
one domain is likely to affect what happens in the other (Chen et al., 2014). From boundary
management perspective, Derks et al. (2016) has investigated that daily work-related smartphone
use outside of traditional working hour is related to daily family role performance, whether it has
the positive or negative effect depends on employees’ levels of segmentation preferences. But we still
know little about the impact of private (i.e., non-work relevant) smartphone use in workplace on
employees’ family role performance. When employees experience work-related guilt after excessive
private smartphone use, those feelings may not leave in the work domain but instead cross over to
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affect life in the family domain (Thompson et al., 2020). In
order to examine the spillover effects of the excessive smartphone
during office time on family domain through feeling of guilt, we
built a theoretical model on the basis of compensatory ethics
theory (Zhong et al., 2010). Drawing upon compensatory ethics
theory, an initial unethical behavior may induce subsequent
ethical behavior to restore a moral self-image, people will
be motivated to show a compensatory reaction rather than
a consistency reaction to their previous acts (Mulder and
Aquino, 2013). That is, when individuals breach their norms
or values, they are more likely to engage in behaviors that
affirm core values as compared to behaviors which directly
repair the damage caused by the transgression (Tetlock et al.,
2000). Therefore, employees can rebuild their own moral credits
by displaying higher levels of family role performance in the
subsequent context.

Our theoretical model thus far highlights the role of
experienced guilt between daily private smartphone use at work
and family role performance. It is also essential to recognize
that such effect possibly varies across people depending on
their ability of emotion regulation. Emotion regulation consists
of an individual’s active attempts to manage own emotional
states, which determines the offset of the present emotional
response (Koole, 2009). While feeling of guilt means people
become aware of the actual and expected violations of internal
values, the capacity to regulate emotions within self can signal
employees that something is wrong, and stimulate them to take
ethical action (Luqman et al., 2020). Hence, we propose that
employees with high emotion regulation are more conscious
of own negative moral emotions and are driven to improve
family role performance than those unskilled at regulating their
emotions. The conceptual model as Figure 1 shows.

Our study contributes to the current literature in three ways.
First, we establish a theoretical and empirical basis for linking
private smartphone use at work to feeling of guilt and associated
family behavior. In doing so, we extend the smartphone use
literature by providing support for the motivating effects of
family role performance according to compensatory ethics
theory. Second, the present study helps to understand how
the consequences of workplace smartphone use behaviors spill
over into lives outside of work. Despite research has suggested
that smartphone use is responsible for subsequent exhaustion
(Derks et al., 2021), our findings argued that feeling of guilt
operate as moral recall, thereby underlie the connection between
excessive smartphone use at work and higher performance
outside of work. Third, we propose that compared to low levels of
emotion regulation, employees with strong emotion-regulation
competencies have a greater sense of motivation to modulate
their daily emotional fluctuation.

THEORY AND HYPOTHESES

Private Smartphone Use at Work and
Feeling of Guilt
Although the many benefits smartphone use can bring
convenience and efficiency to work, employees may be tempted

to read private messages by news alert during working hours.
Private smartphone use at work in terms of checking and
answering for private messages, making private phone calls, and
using apps to surfing on the web or track news for entertainment
purposes (Dora et al., 2019; Derks et al., 2021). When employees
evaluate whether private smartphone use at work was morally
wrong, that means they have recognized the moral issue and
then make a moral judgment (Rest, 1986). Using smartphone for
private purposes violates workplace standards and norms, then
along comes the individual negative moral self-appraisal process
because they attribute the occurrence of moral transgressions
to poor self-control (Tangney, 1990; Liao et al., 2018). Feeling
of guilt is a self-conscious moral emotion that arises when
employees find that own immoral actions to be emotionally
unacceptable (Zhong et al., 2010). Thus, we predict that daily
private smartphone use spends personal moral credits that
increase individual feeling of guilt.

Hypothesis 1. Daily private smartphone use at work is
positively related to daily feeling of guilt.

Feeling of Guilt and Family Role
Performance
Feeling of guilt is generally concern about a particular behavior,
which can be painful, and involves a sense of remorse or
regret over the bad action (Baumeister et al., 1994; Menesini
et al., 2003). As an exemplary moral emotion, the morality
of guilt lies in the fact that they can stimulate compensatory
prosocial behavior in dyadic social dilemma situations (De
Hooge et al., 2011). That is due to individuals in the midst
of guilt experience often indicate a nagging focus that think
of it over and over, and typically motivates them attempt to
offset the bad deed that was done in some way (Tangney
et al., 1996). Individuals’ particular role identity can reflect
distinct contexts, such as work or family. Specifically, experienced
guilt from work domain spills over to the family domain
(Carlson et al., 2019), then contributes to individuals’ family
role performance.

Family role performance is defined as “the fulfillment of
obligations and expectations stemming from the roles associated
with participation in the family domain” (Chen et al., 2014,
p. 4). Similar to job role performance, family role performance
includes getting housework done and facilitating relationships
with family members (Chen et al., 2014; Derks et al., 2016).
The compensatory ethics theory suggests that initial unethical
behaviors reduce moral credits, subsequent moral emotion
(e.g., guilt) can encourage employees to make following ethical
decisions thereby establishing essential credits (Zhong et al.,
2010). Therefore, individuals who felt guilty about excessive
smartphone use may fulfill their family responsibilities through
dedicating evening hours to family life. Building on the
compensatory ethics theory and previous argument, we assume
that private smartphone use at work fosters feeling of guilt
and undermines own moral image, which triggers family role
performance in that are intended to compensate for the guilt-
inducing behavior.
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FIGURE 1 | Research conceptual model.

Hypothesis 2. Daily feeling of guilt is positively related to
daily family role performance.

Hypothesis 3. There are indirect relationships between
private smartphone use at work and family role
performance through feeling of guilt, such that employees
use smartphone for private purposes frequently are more
likely to experience guilt and thereby engage in more family
role performance.

Emotion Regulation as Moderating
Variable
Individual emotions are not so irresistible as they are generally
portrayed, people are much more flexible in dealing with own
emotional response. Emotion regulation refers to the ability
of people to regulate and control own emotional dynamics
(Wong and Law, 2002). The effects of emotion regulation can
be observed across multiple modalities of emotional responding,
like physiology and behavior (Koole, 2009). Employees with high
emotion regulation, that is emotional maturity, are more sensitive
to feelings and emotions of themselves. Meanwhile, they should
be more able to modulate their behavioral response tendencies
after experienced an emotion (Jiang et al., 2013; Gabriel et al.,
2020). In other words, employees can be better control own
negative emotions and better control over own lives by the
capability of emotion regulation (Wong and Law, 2002).

When employees experienced guilt in worktime, emotion
regulation determines how easily they can leave such
uncomfortable emotional state. Emotion regulation does
not always consist of overriding one’s spontaneous emotion,
individual may decrease negative emotions by direct attention
away from stimuli that could trigger unwanted emotions (Koole,
2009). According to compensatory ethics theory, feeling of
guilt may motivate individual to engage in reparative actions
as a way to counteract the threatened moral self-concept (Liao
et al., 2018). In such case, employees high in emotion regulation
are more aware of emotional changes and more likely to feel
responsible to resolve prior wrongdoings. When they return
home from work, engaging in family role performance naturally
become their moral cleansing way and prosocial compensation
behavior to relieve moral distress (Gino et al., 2015). Therefore,
we propose that feeling of guilt will have a stronger relationship

with family role performance among those with high emotion
regulation but a weaker relationship among those with low
emotion regulation.

Hypothesis 4. Emotion regulation at person-level
moderates the day-level relationship between feeling
of guilt and family role performance, such that employees
with high (low) emotion regulation will be more (less)
likely to be involved in family activities.

Combined, our hypotheses (H1–H4) imply that the strength
of the indirect relationships between private smartphone use
at work and family role performance via feeling of guilt
may differ by levels of emotion regulation. The ability of
emotion regulation helps employees to monitor their emotional
fluctuation and endeavor to maintain a favorable emotional state
by balancing own moral and immoral behaviors (Zhong et al.,
2010). Taken together, we suggest that the indirect effects of
private smartphone use at work on family role performance are
stronger for employees with high emotion regulation, compared
to employees with low emotion regulation.

Hypothesis 5. The day-level indirect effects of private
smartphone use at work on family role performance
through feeling of guilt are stronger (weaker) for employees
with higher (lower) levels of emotion regulation.

MATERIALS AND METHODS

Participants and Procedure
We recruited participants from a wide variety of organizations
with the snowball sampling technique, that is the initial
participants were invited from an MBA program, and then they
recommended to others who might be interested in this study
(Puranik et al., 2021). The enrolled participants need to live
with at least one family member, in order to have opportunity
of displaying family role performance. Before beginning data
collection, we sent all participants an announcement explaining
the study procedure (a general survey and two daily surveys for
10 workdays) and assuring the voluntariness of participation and
the confidentiality of their responses.
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We sent messages to participants with website links
containing corresponding online questionnaires. In the general
questionnaire, participants reported emotion regulation
and demographic characteristics such as gender, age, and
organizational tenure. During the daily portion of the study, we
sent two short diary questionnaires every day for 10 consecutive
workdays. Specifically, participants received the first survey
before the end of workday (Time1, 6:00 p.m.) to assess private
smartphone use at work and feeling of guilt. On average, it was
completed at 6:37 p.m. The second survey was sent at night
(Time2, 9:00 p.m.) and captured participants’ behavior since
arriving at home. It contained the scale to measure family role
performance, and was completed on average, at 9:25 p.m. Given
that participants especially in diary designs prefer single item
and are more motivated to provide accurate responses (Aarntzen
et al., 2019), we chose the short measurement as possible. All
survey items were self-reported, because we mainly focus on
employees’ experience and subsequent response. Research also
showed that when it comes to such state variables, it is acceptable
for using the same-source data (Puranik et al., 2021).

Overall, our sample comprised 105 respondents that were
occupied with various managerial, administrative and technical
positions in own organizations. We removed four participants
who contributed fewer than three complete daily data points
(Rosen et al., 2019). Our final data thus included 944 matched
daily data from 101 participants (average of 9.3 days per person).
Their average age was 32.68 years (SD = 4.97), and 53% were
female. Average organizational tenure was 9.97 years (SD = 5.04).

Day-Level Measures
Daily private smartphone use at work was assessed by asking
the participants to rate the frequency of private smartphone-use
behavior (Kim et al., 2018). The adapted item asked participants
to recall their smartphone-use taken for informal purposes
during worktime and then rate how often they used smartphone
for private (1 = never to 5 = very frequently).

Feeling of guilt was measured with the one-item work-family
guilt scale developed by Aarntzen et al. (2019). We explicitly
added a reference to time (today) in our measure. The adapted
item was: “When you think about how you used smartphone for
private today, to what extent do you feel guilty toward yourself.
Today I feel . . .” with a scale ranging from 1 = not at all guilty to
5 = very guilty.

Family role performance was evaluated by using the four-item
scale developed by Chen et al. (2014). Participants were asked to
rate the extent to which they fulfill what is expected of them in
terms of their daily family role life. Example items were: “Today
I complete household responsibilities,” and “Today I provide
emotional support to my family members.” All items were rated
on five-point Likert scale (1 = do not fulfill expectations at all to
5 = fulfill expectations completely). Average reliability over all 10
research days was α = 0.95.

Person-Level Measure
Emotion regulation was measured with the four-item ability
emotional intelligence scale developed by Wong and Law (2002).
Example items were: “I am able to control my temper and handle

difficulties rationally,” and “I can always calm down quickly when
I am very angry.” All items were rated on five-point Likert
scale (1 = totally disagree to 5 = totally agree). Cronbach’s α of
the scale was 0.87.

Analytical Strategy
Our research design resulted in multilevel model with daily
responses at the day-level (n = 944 study occasions) and
individual participants at the person-level (N = 101 participants).
To consider the day-level and person-level variances when testing
the theoretical model shown in Figure 1, we conducted multilevel
path analysis with Mplus 7.4 (Muthén and Muthén, 1998–2017).
The variables at day-level (daily private smartphone use at work,
daily feeling of guilt and daily family role performance) were
centered to the group-mean and person-level variable (emotion
regulation) was centered to the grand-mean (Aguinis et al.,
2013; Sherf et al., 2019). In addition, we followed Preacher
and Selig’s (2012) suggestion to test the significance of the
indirect effects by parametric bootstrapping technique, and
estimated confidence intervals based on Monte Carlo simulations
with 20,000 replications using the open-source software R
(Preacher et al., 2010).

RESULTS

Descriptive Statistics
Table 1 reports the means, standard deviations, and correlations
among the study variables. For each daily variable, the proportion
of within-person variance was calculated as within-person
variance divided by the sum of within-person variance and
between-person variance (Ilies et al., 2017). Results showed that
the proportion of within-person variance in private smartphone
use at work is 55.09%, the proportion of within-person variance
in feeling of guilt is 56.65%, and the proportion of within-person
variance in family role performance is 53.58%. That means there
was sufficient within-person variance for daily variables in the
current study (Ilies et al., 2017).

Hypotheses Testing
Table 2 presents the results from the multilevel path analysis
that estimated all path coefficients. Private smartphone use at
work was positively related to increased feeling of guilt (γ = 0.48,
p < 0.001), supporting Hypothesis 1. Feeling of guilt was
positively related to family role performance (γ = 0.11, p < 0.05),
Hypothesis 2 was supported. Individuals’ feeling of guilt was
further hypothesized to influence the relationship between
private smartphone use at work and family role performance.
Results showed that the indirect effect of private smartphone use
at work on family role performance via feeling of guilt was 0.05
with a 95% bias-corrected bootstrap confidence interval (CI) of
0.01 to 0.10. Because the 95% CI did not include zero, Hypothesis
3 was supported.

We tested the cross-level moderation effect of emotion
regulation on the day-level relationship between feeling of guilt
and family role performance. The results in Table 2 showed that
emotion regulation was positively associated with the random
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TABLE 1 | Descriptive statistics and correlations among study variables.

Variables Mean SDw SDb 1 2 3 4 5 6 7

1. Private smartphone use 2.29 0.97 0.70 − 0.67** 0.18 −0.21* −0.09 −0.11 −0.20*

2. Feeling of guilt 2.06 0.82 0.58 0.62** − 0.07 −0.16 0.03 0.06 −0.22*

3. Family role performance 3.26 0.73 0.53 0.14** 0.08* − 0.14 −0.17 −0.22* −0.08

4. Gender 1.52 − 0.50 −0.15** −0.12** 0.10** − −0.27** −0.26** −0.22*

5. Age 32.68 − 4.97 −0.05 0.03 −0.12** − − 0.91** −0.11

6. Organizational tenure 9.97 − 5.04 −0.07* 0.06 −0.16** − − − −0.02

7. Emotion regulation 3.39 − 0.57 −0.13** −0.15** −0.04 − − − −

Within-person correlations are shown below the diagonal (n = 944). Between-person correlations are shown above the diagonal, with daily variables averaged across the
study days (N = 101). w = Within-person. b = Between-person.
*p < 0.05, **p < 0.01.

TABLE 2 | Unstandardized coefficients of the multilevel model.

Feeling of guilt Family role performance

Estimate SE Estimate SE Estimate SE

Intercept 2.06*** 0.06 3.25*** 0.05 3.25*** 0.05

Gender −0.19 0.12 0.09 0.11 0.07 0.12

Age −0.02 0.03 0.02 0.03 0.02 0.03

Organizational tenure 0.02 0.03 −0.04 0.04 −0.04 0.04

Private smartphone use at work 0.48*** 0.04

Feeling of guilt 0.11* 0.05 0.07* 0.04

Emotion regulation −0.03 0.11

Feeling of guilt × emotion regulation 0.14* 0.06

Pseudo-R2 0.55 0.52 0.53

Data points = 944 (respondents = 101, days = 10). SE = standard error. Pseudo-R2 indicates percentage of the total variance in the dependent variable accounted by all
predictor variables based on formulas suggested by Sherf et al. (2019).
*p < 0.05, ***p < 0.001.

slopes between feeling of guilt and family role performance
(γ = 0.14, p < 0.05). We plotted interaction effects testing the
predictor at conditional values of emotion regulation (1 SD above
and below the mean), as shown in Figure 2. We also conducted
a simple slope analysis as recommended by Preacher et al.
(2006). The results showed that the positive day-level relationship
between feeling of guilt and family role performance existed
for those who had high levels (+1 SD) of emotion regulation
(γ = 0.16, SE = 0.05, p< 0.01) but not for those who had low levels
(−1 SD) of emotion regulation (γ = −0.02, SE = 0.05, p = 0.74).
Thus, Hypothesis 4 was supported.

Last, we tested whether the estimated indirect effect of private
smartphone use at work on family role performance via feeling
of guilt differed at lower (−1 SD) and higher (+1 SD) levels of
emotion regulation. The results showed that private smartphone
use had a significant indirect effect of 0.06 (p < 0.05) under
high emotion regulation levels, and this effect was not significant
under low emotion regulation levels (−0.01, p = 0.69). Moreover,
the estimate of the difference between the two indirect effects
was 0.07 (95% CI [0.01, 0.13]). Therefore, emotion regulation
significantly moderated the indirect relationship between daily
private smartphone use at work and family role performance via
feeling of guilt, providing support for Hypothesis 5. The results
for hypotheses testing are summarized in Table 3.

FIGURE 2 | Moderation effect of emotion regulation on the relationship
between daily feeling of guilt and family role performance.

DISCUSSION

Smartphone is a mobile device with extended features to browse
the Internet, play games and have access to social media, its
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TABLE 3 | Results for hypotheses testing.

Hypotheses Results

Hypothesis 1. Daily private smartphone use at work is positively related to daily feeling of guilt. Acceptance

Hypothesis 2. Daily feeling of guilt is positively related to daily family role performance. Acceptance

Hypothesis 3. There are indirect relationships between private smartphone use at work and family role performance through
feeling of guilt, such that employees use smartphone for private purposes frequently are more likely to experience guilt and
thereby engage in more family role performance.

Acceptance

Hypothesis 4. Emotion regulation at person-level moderates the day-level relationship between feeling of guilt and family role
performance, such that employees with high (low) emotion regulation will be more (less) likely to be involved in family activities.

Acceptance

Hypothesis 5. The day-level indirect effects of private smartphone use at work on family role performance through feeling of guilt
are stronger (weaker) for employees with higher (lower) levels of emotion regulation.

Acceptance

flexibility can help employees to fulfill own responsibilities from
both work and family simultaneously (Towers et al., 2006),
but also can provide opportunity for them to cyberslacking.
Although previous research has showed the effects of work-
related smartphone use during off-job hours on family role
performance (Derks et al., 2016), the potential impacts of family
domains from private smartphone use during worktime have
received less attention. According to compensatory ethics theory
(Zhong et al., 2010), we developed and tested a model spanning
work and family domains to explain how and when excessive
private smartphone use at work affects employees’ feeling and
family performance. Findings from an experience sampling study
over 2-week period revealed that using too much smartphone
for private purposes triggered individual feeling of guilt, and in
turn had motivating effects on their family role performance.
Moreover, these effects were constrained by personal ability of
emotion regulation, such that employees engaged in family as
the reparative response only when they are able to manage own
emotional states.

Theoretical Contributions
Our central contribution is to advance the smartphone use
literature, by shedding light on the non-work-related smartphone
use at work has remarkable influence to family role performance
via feeling of guilt. The adoption of smartphone has significantly
blurred the boundary between work and family domains, which
result in great changes in the way employees complete work
and family interactions (Olson-Buchanan and Boswell, 2006).
Previous studies have demonstrated the negative effects of
excessive private smartphone use on personal mental resources
(Derks et al., 2021), the promotive implications for the family
domain have received less research attention. Consistent with
the compensatory ethics theory (Zhong et al., 2010), our study
explores that moral emotion arisen during worktime can lead
to the compensatory effect, and then spill over into own family
life. When employees were perceived guilt for contravening work
rules, they are more likely to apologize for their unethical action
and make amends for moral credits deficit (Ketelaar and Au,
2003). As a result, employees can make up for moral credit loss
arising from excessive smartphones use in workplace by taking
on family responsibilities.

In addition, the present study contributes to our
understanding of the cross-domain possibility in which
moral compensatory behavior will occur. Yam et al. (2017) found
that moral license-generating and its subsequent behavior need

not always be in the same domain. Similarly, after recognizing
guilt feeling at work, employees’ ensuing ethical compensatory
behavior will not be limited to the workplace. A job that has
the opportunity to spend a lot of time on private smartphone
use just shows employees may be under the low workload, that
implies they do not require to perform remedial actions by
working overtime to complete the work. Our study empirically
demonstrates the mechanism through which employees’ on-
the-job excessive smartphone use can significantly influence
their behaviors outside of work, thereby stimulating interaction
with family members as the continuity of ethical memory. By
adopting compensatory ethics theory to explain the potential
impact of excessive smartphone use on work-family interaction,
the present study provides empirical evidence to support the
argument that moral compensatory behavior can be existed
in cross-domain.

Finally, our results extend previous research by suggesting
the cross-level moderating role of emotion regulation in moral
compensation process (Ding et al., 2016). Negative moral
emotions associated with an action may lead individual to
pay attention to personal moral credentials (Zhong et al.,
2010). When employees make a relatively unethical decision,
employees who regulate their emotions effectively are driven to
act more ethically on next ethical choice. In other words, emotion
regulation can facilitate the direct effect from experienced guilt
by excessive smartphone use to family performance. The result
of this study indicates that the indirect influence of private
smartphone use at work on family role performance through
feeling of guilt is stronger when the level of employee’s emotion
regulation is higher, but is weaker when the level of employee’s
emotion regulation is lower. This finding also answers the call
for further investigation about the role of emotion regulation in
social interactions (Wong and Law, 2002).

Practical Implications
Our findings provide serval implications for organizations and
employees. Given the widespread application of smartphone,
completely banning smartphone use for private purposes during
worktime might be the unrealizable solution (Derks et al.,
2021). Our study demonstrates that employees engaging in
private smartphone use yields negative emotional response for
themselves as well. To relieve such emotional experiences of
immorality, they must perform other ethical behaviors at a
level above and beyond what they normally do (Liao et al.,
2018). Consequently, organizations may benefit from finding
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ways to induce employees to proactively helping colleague or
other pro-organizational behaviors within work domain. In doing
so, employees could similarly regulate themselves from negative
moral emotions and potentially contribute to the whole team
performance. Furthermore, considering that higher ability of
emotion regulation is characterized by greater self-reflexivity
and more profound awareness of own emotions (Koole, 2009),
which is a form of self-regulation (Gross, 2002). It is necessary
to enhance employees’ emotion regulation competency through
providing reflective assignments on attentional deployment
(Hülsheger et al., 2015).

Limitations and Future Research
Directions
The present study has some limitations that should be
acknowledged. First, we used one single item to measure private
smartphone use at work and feeling of guilt, that is because we
hope to reduce the participants’ burden of daily questions and to
optimize overall response rates (Aarntzen et al., 2019). Although
prior research has proven that single item measurement is reliable
and valid for unidimensional constructs such as happiness and
life satisfaction (Abdel-Khalek, 2006; Cheung and Lucas, 2014;
Robins et al., 2016), as well as has been used in questionnaire
survey before (Smith et al., 2007; Du and Choi, 2010), it is still
necessary to examine whether there is difference between single-
item measurement and multiple-items measurement about these
two variables. Therefore, we conducted a supplementary study
that was collected from 28 part-time MBA students for 5
workdays. Private smartphone use at work was assessed with
four-item scale adapted by Derks et al. (2021). An example
items is “Today, I felt obligated to answer private messages on
my smartphone.” Feeling of guilt was measured with the four-
item scale adapted by Bonner et al. (2017). An example items
is “When thinking about how I used smartphone for private
today, I feel dissatisfied with self.” The measurement of family
role performance is consistent with the diary questionnaires we
mentioned above.

The multilevel path analysis showed that private smartphone
use at work was positively related to feeling of guilt (γ = 0.17,
p < 0.001), feeling of guilt was positively related to family
role performance (γ = 0.24, p < 0.05). The indirect effect of
private smartphone on family role performance via feeling of
guilt was 0.04 (95% CI [0.01, 0.08]). Meanwhile, we analyzed the
results of using single item measurement. There is also a positive
relationship between private smartphone use at work and feeling
of guilt (γ = 0.39, p < 0.01), and a positive relationship between
feeling of guilt and family role performance (γ = 0.16, p < 0.001).
We observed positive indirect effects of private smartphone on
family role performance via feeling of guilt (indirect effect = 0.04,
95% CI [0.01, 0.08]). It follows that the relevant hypotheses were
all tested regardless of whether multiple or single items were used.

Second, experimental designs, rather than cross sectional
study, can provide the strongest foundation for making causal
inferences (Clark et al., 2019). To establish causality among
study variables, we invite scholars to build further on our
findings by manipulating experiments with random assignments.
Alternatively, a cross-lagged survey design could allow for

stronger causal inferences. Third, our participants were limited
and we only conducted the study in China. Future research
should examine to what extent our conclusions could be
generalized to various cultural contexts.

In addition, we explored the moderating effects of emotion
regulation on the relationship of experienced guilt induced
by excessive smartphone use with its spillover benefits for
family. Future research could take into account the motivation
behind private smartphone use at work when investigating the
consequence of excessive smartphone use. For example, self-
determination theory proposed that the motivation for displaying
a behavior is differentiated ranging from controlled motivation to
autonomous motivation (Ohly and Latour, 2014). If employees
have an autonomous motivation to use smartphone for private
purposes, like detaching from the too complex work, these
behaviors may weaken feeling of guilt because of the satisfaction
of their basic psychological needs.

Finally, individuals differ in the extent to which they allow
both domains (family and work) to be integrated, which depend
on their own preferences and might influence the effect of
cross-domain smartphone usage in the shape of guilt and
family performance role (Ashforth et al., 2000). For example,
previous research results indicated that stronger work role
identification was related to higher work-family boundaries
integration tendency and cross-domain smartphone use (Olson-
Buchanan and Boswell, 2006). Moreover, the expectations and
norms for using smartphone has also been identified as important
factors for predicting cross-domain smartphone use (Bittman
et al., 2009; Matusik and Mickel, 2011). Future research should
consider relevant contextual factor, that is individuals’ boundary
management preferences and the expectations and norms for
using smartphone. Such further examination would provide
more nuances about the relationship between private smartphone
use in workplace and family role performance.
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