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Abstract
Using emotional contagion theory and the Job Demands-Resources model as a theoretical foundation, we tested the proposition
that higher levels of contagion of anger (i.e., a demand) vs. higher levels of contagion of joy (i.e., a resource) will be associated
respectively with more vs. fewer sleep disturbances and health problems, which in turn are related to more workplace accidents
and injuries. Moreover, we examined the moderating impact of production pressure (i.e., a contextual demand) on the relation-
ship between emotional contagion and employee poor sleep and health. Data from 1000 employees in Italy showed that the
conditional indirect effects of contagion of anger, but not of joy, on accidents and injuries via sleep and health problems were
intensified as levels of production pressure increased. Furthermore, contagion of anger was positively associated with both sleep
disturbances and health problems whereas contagion of joy was negatively related to only sleep disturbances. These findings
suggest that the effect of anger that employees absorb during social interactions at work likely persists when coming at home and
represents an emotional demand that impairs the physiological functions that regulate restorative sleep and energies recharging;
and, this effect is even stronger among employees who perceived higher levels of organizational production pressure.
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Sleep disturbances are typically thought of as something that
primarily only concerns the affected individual; however,
existing evidence suggest that sleep disturbances also have
serious consequences for organizations and the economy
(Hafner et al., 2016). For example, lack of adequate sleep
adversely impacts cognitive performance, injuries and work-
place productivity, with a lack of sleep leading to more traffic
accidents, industrial accidents, medical errors and loss of work
productivity (Nuckols et al., 2009; Pack et al., 1995).

According to the Centers for Disease Control and
Prevention (CDC), more than one third of American adults
do not get enough sleep on a regular basis (Liu et al., 2016),
and insufficient sleep also concerns other industrialized coun-
tries such as the United Kingdom, Japan, Germany, and
Canada (National Sleep Foundation, 2013). Estimates (e.g.,
Hafner et al., 2016) of the annual economic losses due to
insufficient sleep on labor productivity across different coun-
tries range from $50 billion in the United Kingdom to a stag-
gering $411 billion in the United States. Such costs are
alarming given evidence of the rising rates of insufficient
sleep worldwide (Hafner et al., 2016). For example, within
Italy where the current study took place, a recent prevalence
study using a nationally representative sample found that 30%
of respondents reported experiencing insomnia (defined as at
least one sleep problem several times per week for more than a
year with daytime consequences; Leger et al., 2008). While
individuals spend approximately one-third of their time at
work, and one-third asleep, recent meta-analytic findings
(Litwiller et al., 2017) still report the absence of a sufficient
number of studies related to employee sleep and safety out-
comes that consequently prevented conclusive answers about
how safety constructs relate to sleep. Furthermore, while the
literature provides cumulative and meta-analytic evidence of
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the consequences of sleep disturbances on safety outcomes
(e.g., Kuehli et al., 2014), the empirical inquiry on individual
and situational determinants of sleep disturbances and health
problems that adversely impact safety is still scarce.

Our study sought to fill this gap by examining individual
and contextual antecedents (specifically, emotional contagion
at work and organizational production pressure) and safety-
related consequences (specifically, workplace accidents and
injuries) of sleep disturbances and health problems. An acci-
dent can be defined as an unplanned and uncontrolled event
that led to: injury to persons, damage to property, or some
other loss to the company (European Agency for Safety and
Health at Work; EU-OSHA, 2019). Conversely, an injury
refers to the physical damage occurred as a consequence of
an accident (Barling & Frone, 2004). Using the emotional
contagion literature (Hatfield et al., 1993) and the Job
Demands-Resources (JD-R) model (Demerouti et al., 2004)
of stress as a theoretical foundation, we test the proposition
that higher levels of contagion of anger (i.e., a job demand) vs.
higher levels of contagion of joy (i.e., a job resource) will be
associated respectively with more vs. fewer sleep disturbances
and health problems, which in turn are related to higher rates
of workplace accidents and injuries. Moreover, we test the
moderating impact of organizational production pressure
(i.e., a contextual demand) on the relationship between emo-
tional contagion of positive and negative emotions, and sub-
sequent employee sleep disturbances and health problems.
That is, individuals under high pressure to produce may be
even more sensitive to the effects of anger absorbed during
social interactions at work, thus resenting the consequences of
negative emotions on their sleep and health more so than
individuals under low pressure to produce (i.e., an expected
exacerbating effect). Similarly, high production pressure may
impede the capacity of joy absorbed by others to help em-
ployees recharge their energies and enact health-enhancing
behaviors such as restorative sleep more so than employees
exposed to low production pressure (i.e., attenuating effect).

Taken together, this study has two main aims, each con-
tributing to the extant literature in a unique way. The first aim
was to examine whether and to what extent emotional conta-
gion of positive/negative emotions at the workplace may play
a role in increasing or decreasing experienced problems in
sleep and health as well as safety outcomes. Unfortunately,
while the effects of individual factors, such as personal and
socio-demographic factors (e.g., financial concerns, provision
of unpaid care, presence of children, gender, age, and marital
status), on sleep disturbances and related workplace accidents
are well documented (Hafner et al., 2016), no research to date
has examined whether the contagion of emotions that em-
ployees experience at the workplace has a similar relationship.
As a result, little is known about the relationship between
sleep problems and other relevant and pervasive individual
variables (either than socio-economic or demographic factors)

that employees experience at work and that they bring home,
and which affect their overall health functioning to the point of
interfering with their ability to complete the job task safely
(Barnes, 2012; Martin, 1983). Indeed, Burgard and Ailshire
(2009) found that being frequently bothered or upset at work
was predictive of poorer sleep quality. The current study goes
beyond the study of affect-related factors that occur solely
intrapsychically (e.g., anxiety) and focuses on contagion of
discrete basic emotions as an emotion-related factor with a
strong social component which can influence both health
(e.g., Le Blanc et al., 2001) and relevant safety outcomes
(i.e., workplace injuries, accidents). Understanding emotional
contagion as an antecedent of sleep and health and subsequent
safety outcomes is important because it would allow us to
develop effective emotion management interventions in-
cluding knowledge on how social interactions contribute
to shape emotional life of employees and their subse-
quent health and sleep status, and the likelihood of
experiencing accidents/injuries at work.

The second aim was to provide an empirical examination
of the interplay between individual (i.e., emotional contagion
of joy/anger) and contextual (i.e., production pressure) influ-
ences on employee sleep disturbances and health problems.
Specifically, we examine how the contagion of positive/
negative emotions at work affects employee sleep and health
within the context of the employee’s perception of an organi-
zational pressure to produce. Figure 1 presents an overview of
our overarching conceptual model. As can be seen, we expect
a moderated mediation relationship between contagion of
positive/negative emotions, production pressure, sleep and
health problems, and poor safety outcomes (i.e., accidents,
injuries). In doing so, the current study considers simulta-
neously the role of individual-related job demands (i.e., emo-
tional contagion of anger) and context-related job demands
(i.e., production pressure) as predictors1 of safety accidents
and injuries. In so doing, we extend the JD-R model of health
impairment processes as mechanisms through which job de-
mands and resources relate to safety outcomes (Nahrgang
et al., 2011) by examining emotion-related job demands
(i.e., emotional contagion of anger) and job resources (i.e.,
emotional contagion of joy) that employees cannot easily
“turn off” once they go home, and that likely affect their sleep
and health (Demerouti et al., 2004). Furthermore, extending
the JD-R model of safety through health impairment
(Nahrgang et al., 2011) to include the role of emotions, as well
as their interaction with context-related production pressure,
increases our ability to account for unsafe performing of job
tasks and related accidents/injuries under time pressure.

Below we present our review of the literature by introduc-
ing first sleep quality and health condition as independent

1 Any use of the word “predictor” in our study is strictly meant in the statistical
sense, rather than a causal one.
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variables and as proximal predictors of safety outcomes,
whereas emotional contagion is addressed as an additional
independent variable and a more distal predictor of safety
outcomes. We begin by considering sleep deprivation and
health problems as antecedents of workplace accidents and
injuries. Next, we introduce emotional contagion of positive
(i.e., joy) and negative (i.e., anger) emotions as individual
antecedents of sleep and health problems, and review litera-
ture on the relationships between emotional contagion,
sleep and health, and poor safety outcomes (i.e., acci-
dents and injuries). Finally, we introduce production
pressure as an organizational antecedent of sleep and
health problems and argument its moderating role of
the relationship between emotions and sleep and health.

Sleep Disturbances, Health Problems
and Poor Safety Outcomes

Sleep disturbances usually refer to difficulties with initiating
or maintaining sleep (Magnusson Hanson et al., 2014).
Literature (Hafner et al., 2016, p.2) suggests that “[l]ack of
adequate sleep can affect judgment and the ability to process
and retain information adequately, and can increase the risk of
serious or fatal accidents and injury.” While there are some
individual differences in what constitutes “adequate sleep”,
researchers generally agree that adults should obtain between
7 and 9 h of sleep each night for optimal health outcomes
(Hafner et al., 2016). Specifically, individuals obtaining these
levels of sleep nightly experience the lowest risks for all-cause
mortality, whereas those who sleep for shorter or longer pe-
riods have significantly higher mortality risks (e.g., Vgontzas
et al., 2010). Interestingly, negative outcomes are associated
with both insufficient sleep and sleeping more than the rec-
ommended seven to nine hours. While it seems that both ex-
treme ends of sleep distribution patterns really matter for
predicting adverse outcomes, the literature also suggests that
the link between short sleep and negative outcomes is more

direct whereas the effects of long sleep on mortality risks
might be driven by underlying chronic health problems
(Hafner et al., 2016, p.2).

In the current study we focus on the effects of both sleep
disturbances and health problems on poor safety outcomes.
Specifically, health problems involve psychosomatic symp-
toms such as headache and back problems that employees
report to have experienced (Hanisch, 1992) and which in our
study do not include sleep problems. Given that insufficient
sleep may cause (i.e., is an antecedent) negative health out-
comes (e.g., Hafner et al., 2016) as well as be a symp-
tom (i.e., is a consequence) of underlying health prob-
lems (e.g., National Sleep Foundation, 2018), we con-
sider sleep disturbances and health problems as corre-
lates and differential indicators of an overarching
psycho-physiological condition of an individual.

As noted above, poor safety outcomes depend upon
cognitive- and affect-related factors. For example, research
demonstrated that cognitive failures (i.e., cognitively based
mistakes or errors in the performance of an action that an
individual is normally capable of completing; Martin, 1983)
occur not as a result of an inability to complete a task, but
rather are due to other variables which interfere with the abil-
ity to complete the task. According to Barnes (2012), poor
sleep quality and quantity can adversely affect the self-
regulatory capacity of employees. In particular, diminished
self-regulation can decrease cognitive performance (e.g., alert-
ness, directing and controlling attention, and risk analysis).
According to the National Sleep Foundation (2018), sleepi-
ness and fatigue of workers may impair their reaction time,
judgment and vision, create problems with information pro-
cessing and short term memory, and decrease performance,
vigilance and motivation. Furthermore, 37% of American
adults say they are so tired during the day it interferes with
daily activities. Consistent with that, meta-analytic findings
(Kuehli et al., 2014) demonstrated that sleep problems are a
potential risk factor for work injuries and that workers with
sleep problems have a 1.62 times higher risk of being injured

Fig. 1 Conceptual mediation
moderation model
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thanworkers without sleep problems. Of particular note, about
13% of work injuries can be attributed to sleep problems.

Consistent with the above arguments, we expect to find the
following:

Hypothesis 1: Sleep disturbances will positively predict
workplace accidents (1a) and injuries (1b).
Hypothesis 2: Health problems will positively predict
workplace accidents (2a) and injuries (2b).

Emotional Contagion at Work

Emotional contagion (EC; Hatfield et al., 1993) is an uninten-
tional process by which individuals detect and absorb the
emotions of others with whom they interact (Hatfield &
Rapson, 1998). Research has found that people tend to auto-
matically mimic the facial, vocal, postural, and behavioral
emotional cues of others, resulting in them “catching” the
emotions of those individuals (Hatfield et al., 1993; p.3).
Thus, emotional contagion refers to an exchange of emotions
and feelings occurring during interpersonal social interactions
(Hatfield et al., 1993). This joint absorption and reflection of
the emotional cues portrayed by others occurs subconsciously
facilitated by the Mirror Neuron System mimicking the brain
activation pattern underlying an emotional stimulus (Iacoboni,
2009; Rizzolatti & Sinigaglia, 2008). Although the activation
of emotional contagion occurs involuntarily and automatical-
ly, individuals become consciously aware of this emotional
exchange when the neocortex receives the emotional signal
milliseconds thereafter (LeDoux, 2002). As such, like an ep-
idemic, emotional contagion can spreads throughout large so-
cial gatherings (Hatfield et al., 2012) and among employees
interacting at work (Petitta & Naughton, 2015).

Although the process of emotional contagion is inherently
social in nature, the present paper takes an individual-level
perspective of emotional contagion, operationalized as the
employee’s experience of feeling an emotion that has been
absorbed from interacting with others at work. Furthermore,
as recommended by Doherty (1997), we focus on the absorp-
tion of specific basic emotions (i.e., joy and anger), rather than
simply assessing the general tendencies of an employee to
absorb the affective cues (i.e., emotions, feelings, moods) of
others (Hatfield & Rapson, 1998). We purposefully focus on
the contagion of joy and anger, because these basic and dis-
crete emotions have been shown to be universally experienced
and displayed by all humans (Ekman, 1999), thus increasing
the likelihood of generalizability of the research findings and
applications. Finally, we specifically examine the impact of
emotional contagion experienced in the workplace, rather than
more generally experienced in everyday situation (Doherty,
1997; Hatfield & Rapson, 1998). In this way, we can

specifically test the effect of such workplace emotional con-
tagion on sleep and health outcomes without these effects
being co-mingled with other affect-laden experiences (e.g.,
anger absorbed by spouse at home).

Sleep, Health and Safety Outcomes
of Emotional Contagion

Meta-analytic research by Nahrgang et al. (2011) found that
emotion-related job demands (e.g., emotionally demanding
relationships) impair employees health, which in turn prevents
them fromworking safely. Furthermore, job resources exerted
a complementary effect such as curbing job demands and
fostering employee wellbeing, thus providing them the ener-
gies to work safely. Job demands refer to psychological (e.g.,
emotional stressors), social, or organizational aspects of the
job that require sustained physical and/or psychological effort
and are therefore associated with certain physiological and/or
psychological costs (e.g., poor sleep and health) for the em-
ployee (Bakker & Demerouti, 2007). An example of emotion-
related job demands may be an emotionally demanding inter-
action with customers or clients (Bakker & Demerouti, 2017)
fromwhom employees may absorb anger of frustration, which
they retain when coming back at home. Similarly, job re-
sources refer to psychological (e.g., emotional assets), social,
or organizational aspects of the job that are functional in
achieving work goals, stimulate personal growth and devel-
opment, thus enhancing physical and/or physiological ener-
gies (e.g., quality sleep and well-being) of the employee
(Bakker & Demerouti, 2007). As such, both job demands
and resources can be emotion-related factors that originate
during social interaction at work. Therefore, we propose that
emotional contagion may be one of the social-related aspects
that exerts its effects on employee physiological and/or psy-
chological condition (e.g., sleep disturbances and health prob-
lems). Specifically, positive emotions (e.g., joy) allow people
to operate at an optimal condition, stay positive and pleasant,
andmaintain great energy (Andrieş, 2011). Thus, contagion of
positive emotions (e.g., joy) may serve as a job resource by
synchronizing opportunities, social bonding, and cooperation
(Hess & Fischer, 2014). Conversely, negative emotions (e.g.,
anger) are associated with unpleasant, dysfunctional operating
conditions (Andrieş, 2011). Thus, negative emotions are de-
manding and potentially associated with poor wellbeing. As
such, contagion of negative emotions (e.g., anger) may have
detrimental consequences and thus qualifies as a job demand
by depleting psychological resources (Barsade, 2002).

As noted earlier, the psychosocial environment at work
influences sleep duration and strained relationships in the
workplace may trigger sleep loss (Hafner et al., 2016; Health
& Safety Executive, 2018). In one of the first studies to exam-
ine the link between stressful experiences (both at home and at
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work) and sleep outcomes, Burgard and Ailshire (2009) found
that being frequently bothered or upset at work was predictive
of poorer sleep quality. While no study has examined the
effects of emotional contagion of anger on employee sleep
and health, we can speculate that the effect of anger that em-
ployees absorb during social interactions at work likely per-
sists when coming at home. In turn, this persistence represents
an emotional demand/stressor that impairs the body to switch
from the activating sympathetic system to the calmer para-
sympathetic nervous system that helps restoration (e.g., sleep)
and overall health-related energy recharging (Christensen
et al., 2004). On a different yet related note, empirical evi-
dence (Ong et al., 2013) suggests that the experience of joy
and happiness and relatively stable high levels of positive
emotions may be conducive to improved sleep.

Previous conceptual contributions from Krauss (Krauss
et al., 2003) and Mullins (Mullins et al., 2014) propose a
framework of relations among job demands, sleepiness and
its consequences for safety, suggesting that job demands such
as work load and time pressure can increase sleepiness in the
workplace which, in turn, impairs an appropriate and safe
processing of the work task and causes unwanted behavioral
manifestations (e.g., accidents, injuries). We build on this ap-
proach and further expand this conceptual framework by in-
cluding emotion-related job demands. Specifically, using the
JD-R model of stress and emotional contagion literature as a
theoretical foundation, we test the proposition that higher
levels of contagion of anger (i.e., a demand) will be associated
with greater levels of subsequent sleep and health problems,
while higher levels of contagion of joy (i.e., a resource) will be
associated with lower levels of sleep and health problems.
According to the Broaden-and-build theory (Fredrickson,
2001), positive emotions (e.g., joy) not only broaden attention
and action but also build physical and social resources.
Conversely, negative emotions (e.g., anger) interfere with
cognition and narrow the scope of attention and the pursuing
of the broader array of thoughts and actions.

Safety literature (Gilboa et al., 2008) suggests that negative
emotions (i.e., anger, frustration, anxiety) narrow employees’
attention and subsequent carrying out of work in a safe man-
ner, thus increasing the number of accidents they experience.
Similarly, negative emotions may narrow perceptual focus
thus causing individuals to miss important performance-
related cues and act without considering the consequences of
their actions (Shoss & Probst, 2012). In the current study, we
expect a similar effect such that the contagion of anger (i.e., a
demand) will interfere with employees energies and prevent
them from behaving safely and leading them to experience
more workplace accidents and injuries.

Accordingly, we argue that contagion of joy (i.e., a re-
source) will energize employees and help them to avoid safety
hazards and experience less accidents and injuries. Indeed, a
study from Petitta and colleagues (Petitta et al., 2019) found

that emotional contagion of joy and anger among employees
exert indirect effects (respectively, negative and positive) on
the likelihood of experiencing workplace accidents through
cognitive failures.

Taken together, our arguments provide an overarching
framework for including both positive and negative emotions
and their contagion in the JD-R model as conjoint predictors
of sleep and health problems, and related poor safety out-
comes. Therefore, we hypothesize that:

Hypothesis 3: Emotional contagion of joy absorbed from
others negatively predicts (3a) workplace accidents and
(3b) injuries, both directly and indirectly via sleep distur-
bances and health problems.
Hypothesis 4: Emotional contagion of anger absorbed
from others positively predicts (4a) workplace accidents
and (4b) injuries, both directly and indirectly via sleep
disturbances and health problems.

The Role of Production Pressure
as a Contextual Moderator

Production pressure can be defined as a set of job demands
related to the attainment of “operational goals for the purpose
of increasing organizational profits and/or efficiency” (Probst
& Graso, 2013, p. 581). The changing nature of today’s work
in advanced industrial countries (e.g., increased pace of tech-
nological change) implies the intensification of work and in-
creased work pressure (Gallie, 2005). A growing body of lit-
erature suggests that high levels of work pressure can lead to
excessive efforts to achieve production goals (e.g., Meijman
& Mulder, 1998) at the expense of safety. That is, production
pressure (e.g., being pressed to work faster/harder) increases
employees tendency to circumvent safety rules (e.g., Rundmo
et al., 1998; Zohar & Luria, 2005) by enacting risky patterns
of behavior in order to meet productivity requirements (Han
et al., 2014). Specifically, organizations setting high produc-
tion standards may prioritize performance and undervalue
safety aspects (Zohar & Luria, 2005), thus causing employees
to legitimize undertaking shortcuts and deviating from safety
rules in order to meet productivity goals (e.g., Kaminski,
2001; Keren et al., 2009).

Notably, previous studies demonstrated that production
pressure not only negatively affects safety outcomes but some
evidence suggests that work pressure to achieve profit goals
represent a type of job demand that is highly detrimental to
mental and self-reported physical health (Gallie, 2005; Silla &
Gamero, 2013). While a growing body of literature demon-
strates that production pressure negatively affects safety out-
comes, there is only initial evidence suggesting that work
pressure to achieve profit goals represent a type of job demand
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that is likely to be highly detrimental to mental and self-re-
ported physical health (Gallie, 2005; Silla & Gamero,
2013). Moreover, even less is known regarding the po-
tential impact of organizational demands to work faster
and more intensely (i.e., production pressure) on em-
ployees sleep disturbances.

Consistent with the JD-R approach to the study of employ-
ee wellbeing and safety (Demerouti et al., 2004; Kühnel et al.,
2012; Nahrgang et al., 2011), the current study proposes pro-
duction pressure as a job demand related to organizational
aspects of the job that requires sustained physical and/
or psychological effort and is therefore associated with
certain physiological and/or psychological costs for the
employee (Bakker & Demerouti, 2007), such as health
problems and sleep disturbances.

Although there is as yet no empirical research specifically
examining the relationship between production pressure and
sleep disturbances, we argue that perceived production pres-
sure places an ongoing demand to think about achievement
strategies that employees cannot easily “turn off” once they go
home (Demerouti et al., 2004), thus having their minds race
with thoughts instead of shutting down at night and obtaining
restorative sleep. Based on earlier research suggesting that
increased production pressure might impair employee health,
it can be argued that sleep disturbances, too, can be swayed by
work intensity and time pressure.

On the basis of these arguments, we hypothesize that:

Hypothesis 5: Higher levels of production pressure will
predict higher subsequent sleep disturbances (5a) and
health problems (5b).

Although the review of the empirical literature above indi-
cates that production pressure is related to reduced wellbeing,
until recently, there has been no attempt to evaluate the extent
to which such pressure is related to the contagion of emotions
absorbed by other at work, or to explain the interplay between
emotional contagion and organizational pressure to produce in
explaining employees’ health and sleep activities. Consistent
with our theoretical framework rooted into the JD-R model of
stress and safety outcomes (Nahrgang et al., 2011), we con-
sider production pressure as an organizational demand for the
explanation of employee sleep and health problems, and sub-
sequent work accidents and injuries.

According to the JD-R model, job demands may interact
with each other (Bakker & Demerouti, 2017) and exert a cu-
mulative effect on employee wellbeing. Therefore, as with
emotional contagion of joy and anger, we not only expect a
direct effect of production pressure on sleep and health prob-
lems, but also a moderation effect. That is, a higher production
pressure is likely to exacerbate the effect of anger absorbed by
employees at work (i.e., emotional contagion of anger) on the
employee sleep and health problems. Specifically, it can be

speculated that employees’ sympathetic nervous system not
shut down because the contagion of anger makes them overly
worried and upset (Christensen et al., 2004). Additionally,
organizational pressure to work quickly and to systematically
achieve stringent deadlines sets an ongoing demand to em-
ployees’ brain to remain hyperactive, thus amplifying the ef-
fects of negative emotions on the action-related sympathetic
nervous system and impeding the switch to the calmer para-
sympathetic nervous system associated with rest (e.g., sleep).
Conversely, considering the moderating effects of production
pressure on the link between emotional contagion of joy and
sleep and health problems, we expect an attenuating effect of
production pressure such that the employees’ mind remains
fast-paced and activated by organizational time pressure,
which impedes the experience of joy absorbed by others to
activate the calm-related parasympathetic nervous system and
to fortify health-enhancing behaviors such as restorative sleep
(Ong et al., 2013).

Consistent with the above arguments, we have reason to
expect the following:

Hypothesis 6: High levels of production pressure will
magnify the positive relationship between emotional con-
tagion of anger and sleep disturbances (6a) and health
problems (6b). High levels of production pressure will
attenuate the negative relationship between emotional
contagion of joy and sleep disturbances (6c) and health
problems (6d).

Method

Participants and Procedure

The sample consisted of N = 1000 employees in Italy. Fifty
percent of respondents were male, 49.2% female, with .8%
leaving the gender item blank. The mean age of participants
was 43.28 years (SD = 13.5). The average employee tenure
with the current position was 12.3 years (SD = 11.02). Sixteen
percent were blue collars, 52.3% were white collars, 11.1%
were supervisors, while 22.7% held a managerial role.
Organizations were recruited from the following industry sec-
tors: health care (13.2%); education (8.5%); manufacturing
(3.8%); transportation (3.6%); communication & technology
(15,6%); military (3.4%), construction (2.7%), agriculture
(.9%), services (28.4%), and 19 % did not specify the sector.
Thirty-two percent of respondents worked for organizations in
the public sector while 68.1% worked for private companies.

The research team approached administrators within each
organization to request their organization’s participation in the
study. Paper and pencil surveys were administered in person
to employees. Upon reaching agreement on participation, the
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research team provided information sessions at each organi-
zational location to describe the project, encourage participa-
tion, and address concerns from potential participants.
Participation was voluntary, anonymous, and not rewarded.
Members of the research team provided participants with in-
formed consent materials that explained the anonymous na-
ture of the data collection and their rights as research partici-
pants, and distributed the questionnaire. The majority of par-
ticipants completed the survey that same day. In some in-
stances, employees were allowed up to two weeks to complete
the survey at home and return it in a sealed envelope to the
research team that collected back the surveys on location. The
data were collected at the end of 2018.

Measures

Below is a description of measures used to provide data for the
current analyses.

Emotional Contagion Emotional contagion from the perspec-
tive of basic and discrete emotions absorbed by the respondent
(i.e., EC absorbed) at the workplace was measured by the
Emotional Contagion at Work Scale (ECWS; Petitta &
Naughton, 2015). Previous findings support the empirical dis-
tinctiveness of contagion of the two discrete basic emotions
assessed in this research, namely, joy and anger (Petitta &
Naughton, 2015). The ECWS assesses emotional contagion at
work by instructing respondents to focus on work-related situa-
tions wherein they happened to be involved in the emotional
experiences described in the items. For example, a sample item
from the 4-item joy-absorbed subscale is, “Interactingwith happy
people makes me feel better when I am a little down”, and a
sample item from the 5-item anger-absorbed subscale is,
“When someone is angry and raises their voice, I become irritat-
ed.” Participants were asked to indicate how frequently the emo-
tional situation is experienced using a 5-point Likert scale rang-
ing from 1 (Never) to 5 (Always). Higher scores of “joy
absorbed” and “anger absorbed” reflect greater levels of joy
and anger being absorbed from others at work.

Sleep Disturbances Sleep disturbances were measured using
six items of the Karolinska Sleep Questionnaire (Kecklund &
Åkerstedt, 1992). Participants were asked to indicate how fre-
quently they experienced sleep disorders using a 5-point
Likert scale ranging from 1 (Never) to 5 (Very Often).
A sample items is: “difficulties falling asleep” Higher
scores of sleep disturbances reflect greater levels of
problems associated to sleep.

Health Problems Psychosomatic health problems of respon-
dents was measured using Hanisch’s (1992) Health
Complaints Index, a formative scale that tallies the total num-
ber of 13 health complaints (e.g., severe headaches, high

blood pressure) experienced by respondents. Employees
responded yes or no to these 13 health complaints. Higher
numbers reflect more health problems ranging from 0 to 13.

Production Pressure Organizational production pressure
(Probst & Graso, 2013) was measured using five Likert-
scale items. Participants indicated their agreement to the fol-
lowing items using response options ranging from 1 (strongly
disagree) to 7 (strongly agree): “The main focus of this orga-
nization is on production. Everything else is second”.

Accidents at Work The measure of experienced accidents was
developed by Probst and Graso (2913) based on the U.S.
Bureau of Labor Statistics’ Occupational Injury and Illness
Classification System (OIICS; BLS, 2007). The OIICS is a
formative scale and provides a classification system used to
code precipitating events or exposures related to workplace
illnesses and injuries. Probst and Graso (2013) developed a
list of seventeen such exposures/events that were presented to
employees who were asked to indicate (yes = 1/no = 0) if they
had experienced each of the following events during the pre-
vious year, and if that exposure had resulted in either personal
injury or property damage. The events included, for example:
slip; trip. Thus, each employee’s experienced events score
could range from 0 to 17.

Workplace Injuries We used a 15-item self-report formative
measure of workplace injuries (Probst et al., 2013) experi-
enced during past year (e.g., back injury, cut/puncture).
Workplace injuries were assessed by totaling the number of
injuries workers indicated they had experienced as a result of
their job (using a yes/no response scale), and could range from
0 to 15.

Analytical Strategy

In order to maximize the balance between the number of sub-
jects and the manifest indicators used for the implied SEM
models, item parcels were created for construct measures with
more than three items (i.e., joy-absorbed, anger-absorbed, pro-
duction pressure, sleep disturbances). All latent variables were
defined by three manifest indicators in order to get each latent
variable just identified (Bollen, 1989). In the case of contagion
dimensions, joy-absorbed latent variable was defined by one
two-item parcel and two single-item indicators, while anger-
absorbed was defined by two two-item parcels and one single-
item indicator. Subsequent analyses were conducted with
Mplus 8.0 (Muthén & Muthén, 1998–2017) using the parcels
as manifest indicators of the latent variables. Moreover, in
order to account for the skewed distribution of accidents at
work and workplace injuries, the model was tested on the
covariance matrix, using the Robust Maximum Likelihood
estimation method (Yuan & Bentler, 2000).
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Finally, in order to examine model fit, we used the follow-
ing goodness-of-fit indices, as recommended by the literature
(Byrne, 2006; Meade et al., 2008): Root Mean Square Error of
Approximation (RMSEA), Comparative Fit Index (CFI),
Tucker-Lewis index (TLI), and Standardized Root Mean
Square Residual (SRMR). RMSEA is considered an absolute
fit index that estimates lack of model fit and compensates for
model complexity, with values of .05 or lower as indicating a
well-fitting model, .05–.08 indicating a moderate fit, and .10
or greater indicating poor fit (Browne & Cudeck, 1993). The
CFI and TLI are considered incremental fit indexes that com-
pare the model of interest with a null or independence model
(Bentler, 1990), with values of .90–.95 indicating acceptable
fit and values above .95 indicating good fit (Hu &
Bentler,1999). Finally, the SRMR estimates the discrepancy
between the sample covariance matrix and the model
covariance matrix, with values of .08 or lower as indi-
cating a well-fitting model and values above .08 indi-
cating poor fit (Hu & Bentler, 1999).

Results

Test of Measurement Model

In order to test our measurement model, we performed an initial
confirmatory factor analysis with MPlus (Muthén & Muthén,
1998–2017). Since some parcels showed some slight departure
from the univariate normal distribution, we tested ourmodel with
robust maximum likelihood estimation (Yuan & Bentler, 2000).
The tested CFA model posited four continuous latent variables
(i.e., joy-absorbed, anger-absorbed, production pressure, sleep
disturbances) defined by their respective parcels as manifest in-
dicators. Formativemeasureswere not included (i.e., health prob-
lems, experienced accidents, and injuries). Themodel showed an
excellent fit to the data: YBχ2(df =48, N =1000) = 89.132, p < .001,
RMSEA = .029 (.020; .039), CFI = .99, TLI = .98,
SRMR= .025. Correlations among latent factors ranged from
−.04 to .40, thus further supporting the distinctiveness of the
study latent variables.

Descriptive Statistics and Correlations

Table 1 presents the descriptive statistics, scale reliabilities,
and intercorrelations among the study variables. Emotional
contagion of anger (anger-contagion) was significantly and
positively correlated with sleep disturbances and health prob-
lems (r = .20 and .22, respectively, p < .001), and with subse-
quent workplace accidents and injuries (r = .29 and .33, re-
spectively, p < .001). Interestingly, emotional contagion of joy
(joy-contagion) was weakly but significantly positively corre-
lated with health problems (r = .09, p < .01). Yet, the correla-
tion is extremely low in terms of magnitude and its statistical
significance is mainly due to the large sample size (1000 sub-
jects). Moreover, the percentage of variance that the two var-
iables (contagion of joy, health problems) have in common is
only less than 1% (i.e., .092 = .0081). Hence, this counterin-
tuitive finding could be considered as negligible.

Sleep disturbances and health complaints were both signif-
icantly and positively correlated with workplace accidents
(r = .26 and .27, respectively, p < .001), and injuries (r = .30
and .36 respectively, p < .001). Moreover, higher levels of
production pressure were associated with increased sleep dis-
turbances and health complaints (r = .19 and .19, respectively,
p < .001). Finally, contagion of joy was significantly and pos-
itively correlated with contagion of anger (r = .31, p < .01).
While contagion of joy measures the perceived susceptibility
to absorb a positive emotion and contagion of anger measures
the perceived susceptibility to absorb a negative emotion, the
two variables both measure people’s perception of their sus-
ceptibility to catch other people’s emotions. As such, the pos-
itive correlation reflects the common latent factor of “conta-
gion as perceived susceptibility”.

Test of Structural Model

Consistent with Klein and Moosbrugger’s (2000) recommen-
dations, we used a two-step approach in order to test the pos-
ited moderated mediation model. First, we tested a model
without including the latent interactions posited in Fig. 1
(Model 0), and using the robust maximum likelihood

Table 1 Descriptive statistics
Variable M SD 1 2 3 4 5 6 7

1. Emotional Contagion Joy 3.38 .91 .77

2. Emotional Contagion Anger 2.60 .91 .31** .82

3. Production Pressure 3.08 1.34 −.02 .13** .77

4. Sleep Disturbances 2.88 .73 −.02 .20** .19** .84

5. Health Problems 2.74 2.34 .09** .22** .19** .51** –

6. Accidents 2.32 2.63 −.03 .17** .29** .26** .30** –

7. Injuries 1.99 2.20 .01 .17** .33** .27** .36** .58** –

Note: ** p < .01; Cronbach’s alpha reliability coefficients are on the diagonal
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estimators recommended for skewed observed variables
(Yuan & Bentler, 2000). This model showed good fit to the
data: YBχ2

(d f = 73 , N = 1000 ) = 209.239, p < .001,
RMSEA = .043 (90% C.I. .036–.050), CFI = .97, TLI = .96,
SRMR = .04. Next, we tested the posited model including
the latent interaction terms (Model 1) estimated with numeri-
cal integration. Since the overall fit of Model 1 cannot be
evaluated with commonly used fit indices (see Muthén &
Asparouhov, 2015), it was statistically compared with
Model 0 by means of the log-likelihood ratio test D
(Maslowsky, Jager, & Hemken, 2015), where D = −2[(log-
likelihood for Model 0) – (log-likelihood for Model 1)] and
the number of degrees of freedom is calculated as the differ-
ence between Model 0 and Model 1 estimated parameters.
Results showed a significant D (D(df = 4) = 36.90, p < .001),
thus demonstrating that our hypothesized model positing the
latent interactions can be retained as the final structural model.

Figure 2 shows the standardized coefficients for the final
structural model examining the moderating role of production
pressure in the relationships between emotional contagion (of
joy and anger) and sleep disturbances as well as health prob-
lems, which in turn predict workplace accidents and injuries.
Consistent with our proposed conceptual model positing both
production pressure and contagion of anger as job demands
and contagion of joy as a job resource, production pressure

may be considered a same level predictor along with emotion-
al contagion of anger and joy. As such, in our model we have
specified production pressure as a covariate of both emotional
contagion of anger and emotional contagion of joy.

As can be seen, sleep disturbances was associated with
higher number of accidents (.13, p < .01) and injuries (.13,
p < .01). Similarly, health problems was associated with
higher number of accidents (.19, p < .001) and injuries (.27,
p < .001). Both of these findings lend support to Hypotheses 1
and 2. Moreover, in general support of Hypotheses 3 and 4,
joy-contagion negatively associated with sleep disturbances
(−.13, p < .01) whereas it did not exert a significant effect
on health problems. Anger-contagion was positively asso-
ciated with both sleep disturbances (.26, p < .001) and
health problems (.24, p < .001). Furthermore, joy-
contagion negatively associated with both workplace ac-
cidents (−.11, p < .01) as well as injuries (−.09, p < .05),
while anger-contagion positively associated with both
workplace accidents (.14, p < .01) as well as injuries
(.14, p < .01). Additionally, because both joy-contagion
and anger-contagion remained significant predictors of
safety outcomes even after accounting for employee sleep
disturbances and health problems, this lends support to
the partial mediating effect of overall health-related prob-
lems (i.e., sleep disturbances, health problems).

Fig. 2 Standardized structural coefficients for the structural model. Note. ***p < .001, **p < .01, *p < .05; dotted lines are statistically non-significant
estimates
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Production pressure demonstrated significant main positive ef-
fects on both sleep disturbances (.20, p < .001) and health prob-
lems (.20, p < .001), such that higher levels of production pressure
associated with increased sleep disturbances and poorer health,
thus providing support for Hypothesis 5. Moreover, production
pressure significantly associated with higher number of accidents
(.12, p < .01). Additionally, as predicted byHypotheses 6a and 6b,
the multiplicative effect of production pressure and anger-
contagion exerted a significant effect on both sleep disturbances
(.19, p < .001) and health problems (.27, p < .05), such that pro-
duction pressure exacerbated the impact of anger-contagion on
both employee sleep disturbances and health problems.
Conversely, no significant interactive effect between production
pressure and joy-contagion on both sleep disturbances and health
problemswere detected, thus failing to support Hypotheses 6c and
6d. Figure 3a and b illustrate the form of the interaction between
contagion of anger and production pressure. As can be seen, the
relationship between contagion of anger and sleep disturbances as
well as contagion of anger and health problems are stronger under
conditions of high (+1 SD) production pressure, rather than low
(−1 SD) production pressure.

Finally, we examined the specific indirect effects assessing
their 95% bias-corrected confidence intervals (BCCIs) estimated
across 1000 bootstrap samples (MacKinnon et al., 2004). Given
that our final model posited latent interaction effects, numerical
integration was used also to estimate the specific indirect effects
(Cheung & Lau, 2017). Results showed that joy-contagion
exerted a negative effect on accidents via sleep disturbances
(−.05, CI: −.09 − −.01), but not via health problems. Similarly,
joy-contagion exerted a negative effect on injuries via sleep dis-
turbances (−.04, CI: −.08 − −.004), but not via health problems.
Anger-contagion exerted a positive effect on accidents via sleep
disturbances (.09, CI: .03–.16) and health problems (.12, CI:
.05–.19). Similarly, anger-contagion exerted a positive effect on
injuries via sleep disturbances (.07, CI: .02–.13) and health prob-
lems (.14, CI: .07–.23). As such, Hypotheses 3 and 4 on indirect
effects were generally confirmed.

Overall, the model explained the 16% of variance in acci-
dents and the 18% of the variance in injuries. Furthermore, the
combined emotional contagion and production pressure fac-
tors explained 16% of the variance in sleep disturbances and
18% of the variance in health problems.

Discussion

Workers around the globe annually experience approximately
260 million occupational injuries and 350,000 fatalities due to
work-related injuries (Hämäläinen et al., 2006). According to
the Italian National Workers Compensation Authority
(INAIL, 2016), nearly 640,000 work-related injuries occurred
in Italy. Meta-analytic findings suggest that approximately
13% of work injuries could be attributed to sleep problems
(Kuehli et al., 2014). Furthermore, according to recent evi-
dence (Hafner et al., 2016), the proportion of people getting
less than the recommended hours of sleep is rising worldwide.

Despite the growing body of evidence linking poor sleep
and health with adverse safety outcomes, no research to date
has examined whether emotional contagion at work accounts
for variance in the occurrence of sleep disturbances, ill health,
and work-related safety outcomes. The current study fills this
gap by investigating the concomitant effects of workplace
contagion of both positive and negative emotions (i.e., joy,
anger) on the perceived levels of sleep and health problems
as well as the occurrence of workplace accidents and injuries.
Furthermore, the research aimed to test the extent to which the
relationships between emotional contagion and poor sleep and
health may be strengthened or weakened as a function of
perceived production pressure.

Our findings suggest that poor work-related health is a
stronger explanatory variable of accidents and injuries than
sleep disturbances; yet, it does not mediate the effects of con-
tagion of joy on poor safety outcomes. Rather, sleep distur-
bances act as the primary mediator between contagion of both

Fig. 3 Moderating effect of production pressure on the relationship between emotional contagion of anger and sleep disturbances (a), and emotional
contagion of anger and health problems (b)
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positive and negative emotions and poor safety outcomes.
Such results highlight the importance of considering not only
sleep disturbances but also other psychosomatic work-related
health problems when investigating workplace accidents and in-
juries. Specifically, when taking into account both types of phys-
iological problems, our results suggest that health problems may
be more impactful on accidents and injuries, whereas sleep dis-
turbancesmay be themore operative factor explaining the impact
of emotional contagion at work on safety outcomes.

Furthermore, our results showed that greater contagion of
anger at work was associated with more sleep disturbances
and ill health, whereas contagion of joy did not explain psy-
chosomatic health problems. Hence, when employees absorb
more anger from workplace interactions they not only experi-
ence more sleep and health problems, but also more accidents
and injuries at work. Conversely, employee absorption of joy
(a job resource) may help in preventing the occurrence of
sleep disturbances (a negative variable), but not health prob-
lems or safety outcomes.

As such, the differential role of emotional contagion of
anger and joy for sleep and health seems to suggest that insuf-
ficient sleep may be an antecedent of negative health out-
comes (e.g., Hafner et al., 2016) rather than a symptom of
underlying health problems (e.g., National Sleep
Foundation, 2018). Additionally, the dominant role played
by contagion of anger at work in comparison to the contagion
of joy is consistent with meta-analytic findings (Litwiller
et al., 2017) suggesting that higher trait negative affect relates
to worse sleep quality.

This may be particularly relevant during the current pan-
demic spread of Coronavirus disease (COVID-19). In addition
to reducing transmission of the virus itself, it is also important
to reduce transmission of negative emotions which may com-
promise worker safety and health. During the pandemic, many
employees are working under more stressful situations; as
tensions rise and lead to anger, this could spread within the
team leading to increased likelihood of making a mistake
(Brennan & Oeppen, 2020).

More interestingly, the indirect effects of emotional conta-
gion of anger on safety outcomes via sleep and health prob-
lems were intensified as levels of pressure increased. That is,
employees who perceived higher levels of production pressure
were even more sensitive to the effects of anger absorbed
through social exchanges at work, thus reporting more sleep
disturbances and health problems, and more accidents and
injuries. As such, organizations with high levels of production
pressure may expect not only higher occurrence of accidents
and injuries when anger spreads among employees at the
workplace, but also worse employee physiological conditions
(i.e., sleep disturbances and health problems). Overall, our
findings suggest the relevance of examining both individual
and contextual factors when studying the link between em-
ployee sleep and health problems and poor safety outcomes.

Theoretical Implications for Sleep, Health, and
Emotional Contagion

Together, our findings have implications for the extant litera-
ture in the areas of sleep, occupational health, safety, and
emotional contagion. First, our study contributes to bridge
the gap between the fields of organizational psychology and
sleep research, which still lack conclusive knowledge about
the relationship between sleep and work (Litwiller et al.,
2017). In doing so, we add to sleep and organizational health
research by including both individual (i.e., emotional conta-
gion of joy/anger) and contextual (i.e., organizational produc-
tion pressure) factors that influence employee sleep distur-
bances and health problems, and related workplace accidents
and injuries. Specifically, we extended meta-analytic findings
by Nahrgang et al. (2011) and found empirical support for the
conceptual frameworks of Krauss et al. (2003) and Mullins
et al. (2014) which posited effects of job demands and re-
sources on employee health and safety outcomes. Namely,
we demonstrated that the job-related demands of emotional
contagion of anger and production pressure are associated
with increased sleep disturbances and health problems, and
more work-related safety issues.

Thus, it appears that anger absorbed from others at work
and the organizational pressure to produce may impede
healthy physiological functioning during sleep, i.e., the switch
from action-related sympathetic to calm-related parasympa-
thetic nervous system which is necessary to restoring energies
that prevent health problems. Interestingly, consistent with the
growing relevance of positive psychology (Fredrickson,
2001) in the workplace, in our study the contagion of joy at
work (i.e., a social source of emotion) appears to prevent the
likelihood of sleep disturbances, similar to other studies ex-
amining the effect of intra-individual happiness and sleep
(Ong et al., 2013). That is, not only do “first-hand” positive
emotions help employee to avoid sleep disorders, but also
“second-hand” positive emotions that originate socially and
are absorbed from others at work may exert similar effects.

Second, the results of this research also inform the
safety literature by demonstrating the combined impact
of organizational production pressure and emotional
contagion of anger on sleep and health problems. Prior
research (e.g., Dement & Vaughan, 1999; Hafner et al.,
2016) has found support for the role of organizational
time pressure in predicting employee sleep and health
problems. Our findings build upon this previous work
by also suggesting production pressure can exacerbate
the effects of contagion of anger absorbed by employees
at work on their sleep and health problems. That is,
contagion of anger among employees can lead to greater
accidents and injuries as a result of insufficient sleep
and health problems, and this effect can be further
strengthened by organizational production demands.
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We also extend previous theorizing about emotional con-
tagion by incorporating sleep disturbances, health problems
and safety. While literature has established the role of emo-
tional contagion in shaping employee well-being (e.g., job
burnout; Le Blanc et al., 2001), the current study is the first
to include emotion-related factors (i.e., emotional contagion),
in addition to production pressure, as explanatory mechanisms
of restorative sleep and healthy behaviors.

Finally, our findings contribute to expanding the Job
Demands-Resources model of stress and safety (Demerouti
et al., 2004; Kühnel et al., 2012; Nahrgang et al., 2011) by
examining emotion-related job demands (i.e., emotional con-
tagion of anger) and job resources (i.e., emotional contagion
of joy) that employees cannot easily “turn off” once they go
home (Demerouti et al., 2004). Moreover, we examined how
an individual-related job demand (i.e., contagion of anger)
interacts with an organizational demand (i.e., production pres-
sure) in altering employee self-reported psycho-physiological
functioning (i.e., sleep and health problems) and their ability
to work safely. These results comport with Bakker and
Demerouti’s (2017) assertion that different job demands inter-
act and exert a cumulative effect on employee wellbeing.

Practical Implications for Employees and
Organizations

From a practical perspective, the results of this study have
important implications. Not only are insufficient sleep rates
on the rise in all industrialized countries, but also the econom-
ic costs of the related consequences in terms of workplace
accidents and injuries are a worldwide concern (Hafner
et al., 2016). Previous research has shown that job demands
interfere with proper employee recovery at home, leading to
burnout and subsequent unsafe behaviors (Demerouti et al.,
2004; Nahrgang et al., 2011). In a similar fashion, our results
warn organizations of loss spirals that may occur due to dis-
turbed sleep and health-related problems attributable to emo-
tional contagion at work. Specifically, rather than of seeking
to remedy poor sleep and health, organizations might more
effectively focus on the prevention of these issues by reducing
anger in the workplace and increasing joy. By doing so, they
may also observe positive downstream effects on workplace
accidents and injuries.

For example, supervisors play a key role in affecting em-
ployees’ emotions at work and related health and perfor-
mance. According to Jia and Cheng (2020), supervisor imme-
diacy in expressing positive emotions affects employees’
sense of psychological safety, positive emotions toward others
and enjoyment of work through emotional contagion mecha-
nisms. This contributes to generate satisfaction for supervisor-
subordinate communication and to create meaning-laden so-
cial processes that can improve employee job performance as
well as health and wellbeing. As such, supervisors’ efforts to

create comfortable and reliable relationship dynamics through
the spread of positive emotional processes may influence
overall employee work experiences and job engagement.

Intervention programsmight also provide management and
employees with tools to help them augment the experience of
absorption of joy, and conversely inhibit the experience of
absorbing other’s anger. For example, the experience of joy
can be facilitated with gratitude exercises where one thinks of
things that happened during the workday to be grateful for and
records them in writing (Boyatzis et al., 2015). Moreover,
emotion management techniques such as mindfulness also
have been shown to be effective in alleviating the absorption
of negative emotions by reducing rumination (Sanders &
Lam, 2010) and, therefore, eliciting a salubrious state of re-
storative relaxation that facilitates sleep and healthy life con-
ditions (Christensen et al., 2004).

Finally, effective emotion management builds upon em-
ployees self-awareness of emotional processes as a first step
to recognize how one’s social interactions with other people at
work contribute to feelings of joy and anger, as well as the
mechanisms through which these emotions may cause one to
experience high/low problems in taking restorative sleep and
performing safety in the context of organizational time and
production pressure. Specifically, interventions aimed at
preventing sleep and health problems and workplace accidents
may target employees and focus on gaining knowledge about
the nature of emotions Andrieş (2011) and developing skills to
manage their emotional resources so as to adapt to job require-
ments and work while preserving health and increasing orga-
nizational effectiveness and safety. In some instances, this
may require a reframe of organizational thinking and, there-
fore, a change in the company culture, and the culture of safety
in particular (Petitta et al., 2017). Additionally, employers
may provide facilities and amenities that help employees with
sleep hygiene, such as putting in place arrangements to sup-
port their staff’s daily routines, and/or discourage the extended
use of electronic devices or signal limits on staff’s expected
availability after working hours.

Strengths, Limitations, and Future Directions

The current study is the first to demonstrate that production
pressure interacts with contagion of emotions at work in
explaining employee sleep and health problems and subse-
quent accidents and injuries. While our findings are promising
and shed light on the interplay between individual (i.e., emo-
tional contagion) and contextual (i.e., production pressure)
factors affecting employees’ physiological problems and sub-
sequent poor safety outcomes, they also warrant further inves-
tigation. First, our hypotheses were tested using self-report
data, thus raising the likelihood of mono-method bias
(Podsakoff et al., 2003). Notably, however, previous research
indicates that self-report measures of accidents and unsafe
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behaviors are related to independent observations of these
variables (Lusk et al., 1995), thus reducing the likelihood that
mono-method bias may be an issue in the present study.
Nevertheless, future studies may seek secondary-source as-
sessment of accidents and injuries (e.g., from supervisors) in
an attempt to overcome the potential issues caused by com-
monmethod variance, and provide added support for the caus-
al links posited in our model. Additionally, sleep quality and
quantity could be investigated by using personal physical fit-
ness trackers (e.g., FitBit, Apple watch) to collect objective
physiological data on the overall amount of time slept, the
length of time it takes to fall asleep, and the number of times
the person was restless or awoke during the night.

Second, the current study relies on cross-sectional data.
Future research should replicate our model using longitudinal
research where the predictors are measured at Time 1, medi-
ators and moderators are measured at Time 2, and outcomes
are measured at Time 3. Third, in addition to conducting lon-
gitudinal studies with multiple data sources, future work can
delineate the influence of contagion of additional discrete
emotions. In this study we focused on joy and anger as posi-
tive and negative emotions. Given that literature (Gilboa et al.,
2008) suggests that negative emotions (i.e., frustration, anxi-
ety) increase the number of accidents experienced by em-
ployees, future studies may consider the impact of contagion
of other discrete emotions (e.g., sadness, fear) on employee
health and subsequent carrying out of work in a safe manner.

Fourth, while we focused on sleep and health prob-
lems as the mediators in linking emotional contagion at
work and poor safety outcomes, future research may
explore other mechanisms related to employee wellbeing
(e.g., affective wellbeing, mental health) underlying the
relationship between emotional contagion and safety
outcomes in general and the contagion of anger/joy
and safety in particular (because of the partial mediation
relationship). Finally, an additional venue for advancing
the extant literature is to incorporate additional contex-
tual effects of organizational processes into the proposed
conceptual model, such as safety climate (Bronkhorst,
2015) and safety culture (Petitta et al., 2017), and ex-
amine how organizational factors may contribute to
shaping employees emotional life and its impact on
their wellbeing and related likelihood of incurring into
accidents and injuries. Toward that end, future studies
may consider possible organizational differences, take a
multilevel modeling approach, and target employees
within a wide variety of organizations.
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