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Abstract 
Humor is inherent to social interaction and research has mainly focused on the potential benefits of using humor at work. 
However, different types of humor exist and this study builds on the Job Demands-Resources Model (JD-R) to argue 
that aggressive humor in the workplace is a demand rather than a resource. Specifically, the study explores the association 
of aggressive humor and the intention to leave the organization manifested by the employees and the role of exhaustion 
as a potential explanatory mechanism. Moreover, the study explored the potential buffering role of the quality of leader-
employee exchange (LMX) for the negative effects of aggressive humor. The study employed a cross-sectional design 
in order to test a moderated mediation model. Data were collected from 101 call-center operators and team leaders 
working in a multinational company. Our findings show indeed that aggressive humor in the workplace is predictive for 
exhaustion, which, in turn, predicts the employees’ intentions to leave the organization. Contrary to our expectation, the 
moderating role of LMX did not receive empirical support. Theoretical and practical implications are discussed. 
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Introduction 
Humor and laughter are ubiquitous in social 
interaction both inside and outside of work. 
Within organizations, in particular, humor 
seems an important contributor to the 
productivity, creativity, motivation and 
wellbeing of employees (Guenter, Schreurs, 
Van Emmerik, Gijsbers & Van Iterson, 2013; 
Mesmer-Magnus, Glew & Viswesvaran, 
2012; Romero & Cruthirds, 2006). Moreover, 
anecdotal evidence suggests that younger 
employees expect to work in a “fun” 
environment and are less likely to leave the 
organization when work is not boring (Levine, 
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2005; Romero & Pescosolido, 2008). As such, 
many organizations (e.g. Google, Microsoft) 
strive to build a culture of “fun”.  

At the same time, humor comes under 
many shapes and forms and may serve 
important emotional, cognitive or social 
functions that are sometimes paradoxical and 
in contradiction. For instance, humor can act 
as a coping mechanism under stress, a way to 
enhance cohesion in a group or reduce status 
and power differences or it can be a 
punishment device directed at correcting 
deviant behavior or even excluding members 
from a group (Martin & Ford, 2018).  
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Most research on the effects of humor in 
the workplace have focused on the positive 
type of humor and its positive effects 
(Mesmer-Magnus, Glew & Viswesvaran, 
2012), while ignoring (with some exceptions 
such as: Yam, Christian, Wei, Liao & Nai, 
2018; Romero & Arendt, 2011) the negative 
type of humor that also shapes social 
interaction at the workplace and may play a 
role in organizational exit and other 
potentially negative outcomes. 

This research addresses this gap. It 
distinguishes between affiliative/ positive and 
aggressive/ negative humor in the workplace 
and explores the impact of the latter on the 
intention to leave the organization displayed 
by the employees. The study also aims to shed 
light on the underlying mechanism explaining 
this relation and explores the mediating role of 
exhaustion. Finally, the study builds on the 
Social-Exchange Theory (Emerson, 1976) and 
the Job Demands-Resources Model (JD-R; 
Demerouti et al., 2001) and investigates the 
potential buffering role of the quality of 
leader-employee exchange (LMX) in 
mitigating the negative effects of aggressive 
humor at work. 

Humor in the Workplace 
In organizational settings, humor refers to 
verbal and nonverbal communication episodes 
that trigger positive affective and cognitive 
reactions at least in some of the individuals or 
groups that are engaged in the interaction 
(Crawford, 1994, Romero & Cruthirds, 2006). 
So far, humor has been mostly conceptualized 
as an individual trait that employees hold 
(Martin, Puhlik-Doris, Larsen, Gray & Weir, 
2003). However, in line with Curșeu and 
Fodor (2016) and Sosik (2012) we argue that, 
as humor is inherent to social interaction, it 
can also be depicted as a social construction, a 
group or an organization level property. As an 
emergent state, group humor emerges out of 
the individual behaviors (displays of humor) 
and interactions among the team members and 
different groups working in the organization 
will display different types of group humor.  
 
 

Moreover, despite the initial monolithic 
and positive view on humor, scholars have 
recently begun to distinguish between 
positive/ adaptive and negative/ maladaptive 
types of humor (Cann, Watson & Bridgewater, 
2014; Romero & Arendt, 2011; Wisse & 
Rietzschel, 2014). According to Martin et al. 
(2003), positive humor (self-enhancing and 
affiliative humor styles) reflects tolerance and 
acceptance of the others and of the self and it 
is non-hostile. Such humor reduces 
interpersonal tensions and facilitates social 
relations (Howland & Simson, 2014), while 
contributing to increased satisfaction, team 
cooperation and commitment (Romero & 
Arendt, 2011). Most research on the 
psychology of humor was carried out so to 
explore the correlates and consequences of 
this type of humor, with a particular focus on 
the coping role that positive humor has on 
dealing with stress (Bizi et al. 1988), boredom 
and routine (Korczynski, 2011), and the role in 
emotion regulation (Samson and Gross 2012). 

On other hand, negative humor (self-
deprecating and aggressive humor styles) 
reflects judgmental humorous communications 
about the self and others and can have 
detrimental effects. Aggressive humor is 
particularly relevant for the social interactions 
at the workplace and it refers to using sarcasm, 
ridicule and putting others down (Guenter et al., 
2013; Martin et al., 2003).  

According to De Koning & Weiss (2002), 
aggressive humor may be explained by the 
superiority theory (La Fave, Haddad & 
Maesen, 1976) stating that individuals boost 
their egos at the expense of others. By using 
ridicule and sarcasm that belittle the other 
colleagues, one is able to engage in favorable 
social comparison processes and boost one’s 
self worth. At the same time, due to behavioral 
mimicry, aggressive humor can become an 
emergent state of the whole organizational 
group. The use of aggressive humor is claimed 
to have a negative impact on the members of 
an organization as it leads to dysfunctional 
competitiveness and hinders social 
interactions and collaboration (Romero & 
Cruthirds, 2006).  
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Aggressive Humor and Employee 
Exhaustion 
Several studies started to document the 
negative effects of aggressive humor in the 
workplace. Romero and Arendt (2011) show 
that aggressive humor positively predicts 
reported levels of stress, possibly due to the 
impaired social connections. Similarly, Avtgis 
and Taber (2006) point out that there is a 
positive relationship between using aggressive 
humor and burnout for the person using that 
particular style of humor. This study moves 
further from such research in that it explores 
the effects of aggressive humor 
conceptualized as an emergent state of the 
organizational group one is part of (an not an 
individual preference/trait) on the intention to 
leave the organization, mediated by emotional 
exhaustion. 

Burnout is one of the common concerns of 
modern organizations due to its debilitating 
effects (Salvagioni et al., 2017). Burnout is a 
response to prolonged exposure to emotional 
and interpersonal job stressors (Maslach, 
Schaufeli & Leiter, 2001) and it is defined by 
three dimensions: exhaustion, cynicism and 
perceived inefficacy (Maslach et al., 2001). 
Emotional exhaustion is the most widely 
reported dimension by burned-out employees 
(Maslach et al., 2001) when describing their 
experience and it refers to an emotional drain 
and diminished capacity to get involved in the 
task at hand. 

The Job Demands-Resources Model (JD-
R, Bakker & Demerouti, 2007; Bakker et al., 
2003; Demerouti et al., 2001) is an 
overarching model that explains exhaustion, 
as well as well being at the workplace. In 
short, the model argues that every work place 
has several characteristics that can be divided 
in job demands or job resources. Job demands 
include physical, psychological, social and 
organizational elements that require extra 
effort to deal with. Employees can compensate 
the required extra effort with breaks or other 
recovery activities. However, when this is not 
possible or insufficient, they experience 
physiological and psychological costs and 
strain, such as emotional exhaustion due to a 
depletion of resources (Bakker & Demerouti, 
2007). In contrast, job resources include 
physical, psychological, social and 

organizational factors that are either helpful in 
accomplishing the work objectives, or they 
may reduce the negative effects of job 
demands and produce positive outcomes 
(Bakker & Demerouti, 2007). In the work 
context, when job demands are high and job 
resources are scarce, the probability of strain 
is at its highest point. Conversely, when 
resources are high, they may buffer the 
negative effects of job demands.  

Most studies have so far conceptualized 
(positive) humor and fun as a job resource that 
helps employees cope with daily stress, 
overload and other job demands (Doosje, De 
Goede, Van Doornen & Goldstein, 2010; 
Georganta & Montgomery, 2016; Mesmer-
Magnus, Glew & Viswesvaran, 2012; Robert 
& Wilbanks, 2012). However, as previously 
pointed out, humor is sometimes aggressive 
and used to put other coworkers down by 
using sarcasm and ridicule. In turn, aggressive 
humor may be associated with a feeling of 
alienation, competiveness and problematic 
behaviors (Martin et al., 2003; Huo, Lam & 
Chen, 2012), as well as with negative 
emotions on the side of the target of the 
aggressive humor. Therefore, we argue that 
aggressive humor is not necessarily an asset in 
the work life, but it can also be a job demand 
that can generate significant strain. 

Aggressive humor usually targeting one’s 
gender, race, values or competencies is 
perceived as mean by the communication 
recipient (Martin et al., 2003). The exposure to 
aggressive humor that is personally taxing 
within one’s organizational group will trigger 
a mobilization of cognitive, emotional and 
physiological resources in order to protect 
oneself (Baker & Demerouti, 2007). For 
instance, the target of the aggressive humor 
episode might attempt to counteract the 
ridicule with a witty comment or a list of 
rational arguments against it. On the other 
hand, aggressive humor is likely to take a toll 
at the emotional level as well, as the target of 
the aggressive humor might be more or less 
successful in activating the regulatory 
mechanism that will help in handling the 
negative emotions triggered by the ridicule. 
The effort and attention directed towards 
coping with aggressive humor in the 
organization and the activation of the 
performance-protection strategies may lead to 
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an even faster depletion of resources in 
organizational settings (Demerouti, Bakker, 
Nachreiner & Schaufeli, 2001). As such, when 
an imbalance occurs between the exposure to 
aggressive humor in the workplace (as a job 
demand), in addition to the task requirements 
and the available resources, the employees are 
likely to experience emotional exhaustion. 

In line with these arguments, we propose 
the following hypothesis: 

H1. Aggressive humor is positively 
associated with exhaustion. 

 
The Mediating Role of Exhaustion 
in the Relation between 
Aggressive Humor and Intentions 
to Leave the Organization 
One important organizational outcome for 
organizations is represented by intentions to 
leave the organization because it may lead to 
future replacement costs (O’Connel & Kung, 
2007) and lower productivity (Baloch, 2009; 
Park et al., 2013). Multiple studies (Kim & 
Stoner, 2008; Leiter & Maslach, 2009; Du 
Plooy & Roodt, 2010; Lu & Gursoy, 2016) 
show that burnout at the workplace is an 
important predictor for turnover intentions.  

As previously argued, the exposure to 
aggressive humor in the workplace could lead 
to emotional exhaustion, as it requires 
activating strategies to cope with it, which 
accelerates the depletion of resources. 
Consequently, when individuals experience 
exhaustion, they are likely to try to distance 
themselves from the environment in the 
attempt to protect themselves and recover 
(Bakker & Demerouti, 2007).  

In addition, Leiter (1993) shows that 
individuals faced with exhaustion tend to 
overemphasize coping mechanisms that 
involve avoidance and withdrawal. Bakker et 
al. (2003) also show that high levels of 
exhaustion are associated to intentions to leave 
the organization. 

In line with these, we propose the 
following hypothesis: 

H2. Exhaustion mediates the relation 
between aggressive humor and intention to 
leave the organization. 

 

Leader – member exchange as a 
buffer of the negative effects of 
aggressive humor  
In line with the social exchange theory, we 
argue that organizational groups are forums of 
continuous interaction and transactions, not 
only among team members, but also between 
team members and their leader. Such 
exchanges rely on the fact that each party has 
something valuable to offer (Wayne et al., 
1997) and the process is contingent on the 
exchange partner’s actions (Emerson, 1976). 
In the end, the quality of the leader-member 
exchange (LMX) is directly proportionate to 
the perceived value of the exchange process 
(Wayne et al., 1997).  

A low quality LMX relies on contractual 
specifications and is associated with fewer 
resources provided by the leader (Gerstner & 
Day 1997). On the contrary, high-quality 
leader-member exchange relationships 
include respect, trust and obligations that 
maintain a state of reciprocal influence 
between the actors (Harris & Kacmar. 2005). 
Moreover, in high quality LMX, team 
members are protected against the harming 
influence of negative relations within their 
teams, they receive more resources, emotional 
and instrumental support, benefits and career 
development opportunities from the leader 
(Fodor et al., under review; Graen et al.,1990; 
Kacmar, et al., 2003). Moreover, having the 
leader’s appreciation and support leads to a 
reframing of the job demands (Bakker, 
Demerouti & Euwema, 2005). Such a positive 
leader-member exchange relationship tends to 
be predictive for job performance and work 
attitudes (Fodor et al., under review; Janssen 
& Van Yperen, 2004).  

Given the arguments stated before, we 
argue that developing a high quality leader – 
member exchange relationship becomes a job 
resource in the organizational context (Bakker 
& Demerouti, 2007). LMX may act as a buffer 
in the relation between exhaustion associated 
with the exposure to aggressive humor, on the 
one hand, and the intentions to leave the 
organization, on the other hand. Receiving 
emotional and instrumental support from the 
leader may act as a coping mechanism with the 
exhaustion caused by the aggressive humor 
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displayed by fellow team members, thus 
restoring the balance between job demands 
and job resources.  

Therefore, we hypothesize that: 
H3. Leader-member exchange (LMX) 

moderates the relation between exhaustion 
and intention to leave the organization, such 
that for high levels of LMX, the positive 
relation between exhaustion and intention to 
leave the organization becomes weaker.  
 

Methods 
Sample 
Data for the study were collected among 
professionals working in an Eastern European 
division of a multinational company that 
provides digital marketing, customer service 
and technical support services to its clients. 
101 call-center operators and team leaders (52 
women) initially answered an anonymous 
questionnaire that was administered online, as 
part of a larger research project. The 
questionnaire included a briefing explaining 
the study broad objectives, as well as 
information regarding the voluntary and 
anonymous nature of data collection and 
analysis. 
 

Measures 
Aggressive humor was assessed with a four-
item scale developed by Curșeu and Fodor 
(2016). A sample item is “While we work 
together, some of our colleagues try to 
intimidate others by ridiculing and making fun 
of them”. The Cronbach’s alpha for the scale 
is 0.94. 

Exhaustion was assessed with the three 
items measuring vigor extracted from the 

UWES - 9 scale (Schaufeli, Bakker & 
Salanova, 2006). Vigor reflects a highly 
energetic state while working characterized by 
a willingness to invest extra effort and 
overcome difficulties and it is considered the 
direct opposite of the exhaustion dimension of 
burnout (Maslach, Schaufeli, & Leiter, 2001). 
Therefore, when the items measuring vigor are 
reverse coded, they are adequate for 
measuring the target construct. A sample item 
is “At my work, I feel bursting with energy” 
(reverse coded). The Cronbach’s alpha for the 
scale is 0.79. 

Intention to leave the organization was 
assesses with three items developed by 
Kelloway, Gottlieb and Barham (1999). A 
sample item is “I am thinking about leaving 
this organization” and Cronbach’s alpha for 
the scale is 0.93. 

Leader member exchange (LMX) was 
assessed with the seven-item scale developed 
by Graen and Uhl-Bien (1995). A sample item 
is “I have enough confidence in my leader that 
I would defend and justify his/her decision if 
he/she were not present to do so”, and 
Cronbach’s alpha is 0.93. 

 

Results 
The analyses were carried out using OLS 
regression analyses and, in line with the 
procedures for probing moderated mediation, 
we have estimated various regression models. 
We used PROCESS 3.4 macro (Hayes, 2013) 
for SPSS, model 14 that allows probing for a 
moderated mediation model. The means, 
standard deviations and the bivariate 
correlations are reported in Table 1.  

 

 
Table 1. Descriptive statistics and inter-scale correlations 

 M SD 1. 2. 3.  4. 5. 6. 7. 
1. Aggressive Humor 2.38 1.19        
2. Exhaustion 3.00 1.43 .38**       
3. Intention to leave 1.91 1.24 .17 .46**      
4. LMX 3.65 .92 -.23* -.09 -.10     
5. Gender   -.03 .11 .14 .05    
6. Age 27.38 9.89 -.14 -.37** -.08 -.03 -.06   
7.Tenure (months) 14.79 7.60 .10 .06 .30** -.10 -.04 .17  

N=99 
Note: M = mean, SD = standard deviation, LMX = leader-member exchange, * p < .05, ** p < .01 
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The first hypothesis states that aggressive 
humor experienced at work is positively 
associated with employee exhaustion. The 
results indicate that the model including 
aggressive humor, as well as age and tenure 
in the organization as controls, explains 
26.9% of the variance in emotional 
exhaustion (R² = .269, F(3,94) = 11.58, 
p = .000). Aggressive humor positively 
predicts exhaustion (b = .43, SE = .11, 95% 
CI = [.21, .64], p = .0001), thus the first 
hypothesis received empirical support. As 
exposure to aggressive humor at work gets 
higher, the probability to experience 
exhaustion also increases. 

The second hypothesis states that 
exhaustion mediates the relation between 

aggressive humor and intention to leave the 
organization. As Figure 1 illustrates, the 
regression coefficient for the relation between 
aggressive humor and exhaustion is positive 
and statistically significant (b = .43, 
p = .0001, SE = .11, 95% CI = [.21 - .64]), and 
so is the regression coefficient between 
exhaustion and intention to leave the 
organization (b = .39, p = .000, SE = .09, 95% 
CI = [.21, .57]). The indirect effect of 
aggressive humor on intention to leave the 
organization via exhaustion is significant 
(b = .17, SE = .06, 95% CI = [.07, –.30]), 
while the direct effect becomes insignificant 
(b = -.03, SE = .10, 95% CI = [-.23, -.17]). 
Thus, the second hypothesis received support. 

 
 

 
Note: Reported values correspond to unstandardized coefficients; CI = confidence interval, SE = standard 
errors, * p < .05, ** p < .01 
 

Figure 1. Mediation Model 
 
 

 
The third hypothesis states that leader-
member exchange (LMX) moderates the 
relation between exhaustion and intention to 
leave the organization, such that for high 
levels of LMX, the positive relation between 
exhaustion and intention to leave the 
organization becomes weaker. The overall 
model is significant, R²=.26, F(6, 91)=5.44, 
p=.0001. The direct effect of exhaustion on 
intention to leave is positive and significant (b 
=.38, SE=.09, p=.0001, 95% CI = [.20, .56]). 
The direct effect of LMX on intention to leave 
is not significant (b = -.01, SE=.13, p=.93, 
95% CI = [- .27, -.24]). The interaction effect 
is also not significant (b=-.02, SE=.07, 

p=.7888, 95% CI = [- .16, - .12]), such that 
there is no sufficient proof to claim that LMX 
buffers the negative effect of aggressive 
humor on intention to leave the organization 
via exhaustion. Thus, the third hypothesis did 
not receive empirical support.  
 

Discussion 
While most of the extant research focuses on 
the positive implications of positive humor 
and fun at work, our paper addressed the less 
explored effects of aggressive humor in the 
workplace. Specifically, we explored the 
relationship between the exposure to 

Aggressive 
humor 

Intention to 
leave 

Exhaustion 

.43** 

Indirect effect size = .17, SE=.06; CIlow = .07; CIhigh = .30 

.39** 
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aggressive humor within the organizational 
teams and the intention to leave the 
organization and introduced exhaustion as a 
possible explanatory mechanism for it. 
Moreover, we tested LMX as a moderating 
variable for the relationship between 
exhaustion and intention to leave the 
organization. 

By building on the Job Demands – 
Resources Model (Bakker & Demerouti, 
2007), we argued that aggressive humor can 
be seen as a job demand in the workplace, 
leading to physiological and psychological 
costs and strain. Our findings support this idea. 
High levels of exposure to aggressive humor 
(humor that targets a person’s values, traits or 
competencies and belittles him/her) are 
associated with an emotional drain and a 
diminished capacity to get involved in the task 
at hand. This may be explained by the fact that 
individuals facing episodes of aggressive 
humor displays from their team members have 
to find strategies to defend themselves and 
regulate the negative emotions associated with 
the derogatory comments. Doing this requires 
mobilizing extra effort, on top of what is 
needed for performing the regular tasks 
required by their professional roles, resulting 
in a depletion of resources and finally 
exhaustion.  

Moreover, our findings show that a higher 
exposure to aggressive humor within the 
organizational teams is associated with more 
pronounced intentions to exit the organization, 
due to emotional exhaustion. This finding is 
aligned with other research pointing out that, 
when overwhelmed by demands, individuals 
adopt defending strategies such as avoidance 
and distancing oneself from the aversive 
situations (Bakker & Demerouti, 2007, Leiter, 
1991). Therefore, while many organizations 
strive to cultivate a “fun” work environment 
and many articles in the business and 
management literature (Rasmusson, 1999; 
Riordan, 2013; Urquhart, 2005) explored how 
we can inject fun into the workplace we claim 
that not all type of “fun” is beneficial for 
individual and organizational outcomes. On 
the contrary, aggressive humor seems an 
important trigger for emotional exhaustion 
and organizational exit.  

Additionally, we have hypothesized that a 
positive leader – employee exchange 

relationship might act as a job resource 
(Bakker et al., 2005) and buffer the negative 
effects of emotional exhaustion generated by 
aggressive humor. Specifically, we claimed 
that in the presence of high quality LMX, the 
relation between exhaustion and the intentions 
to leave the organization would become 
weaker. This hypothesis did not receive 
support. 

An explanation for the lack of support for 
the moderating effect of LMX may reside in 
other factors that could interfere with the 
impact of LMX. Dunegan, Uhl-Bien and 
Duchon (2002) showed, for instance, that task 
characteristics have an impact on the effects of 
LMX. For example, LMX has a greater impact 
for tasks that are high in intrinsic motivation. 
It is possible, that given the homogeneity of 
our sample (data was collected from 
employees with similar professional roles 
coming from the same organization), the 
nature of the task might have overshadowed 
the influence of LMX. Similarly, Kacmar, 
Witt, Zivnuska and Gully (2003) showed that 
the frequency of communication with the 
leader moderated the effect of LMX and we 
did not account for this in our study.  

Moreover, Lam (2003) introduced the 
team-member exchange (TMX), the parallel 
concept for LMX that focuses on the quality 
of team members’ interactions, as another 
important factor in organizational settings. It 
is possible that in this organizational context, 
the interaction with colleagues plays a more 
important role in finding ways to cope with job 
demands. 

Another explanation for the lack of support 
for our hypothesis may be derived from the 
small sample size, which lowers the 
probability of finding an effect even if it exists 
(Kotrlik & Higgins, 2001).  

 
Implications 
The results of the study have multiple 
implication both at a theoretical as well as at a 
practical level. At the theoretical level, the 
study adds an important insight to the Job 
Demands-Resources model, as it brings 
evidence that humor at work (i.e. aggressive 
humor) can be conceptualized as a demand, 
not only as a resource as most of the research 
on the topic has done. At the same time, it 
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highlights emotional exhaustion as a 
mechanism for the way aggressive humor is 
related to organizational outcomes, such as 
intentions to leave the organization.  

At a practical level, the study informs 
managerial practice and offers a basis for 
designing interventions that shape a beneficial 
(and at least non-harmful) use of humor in 
organizations. For instance, the organizational 
interventions might be directed at raising 
awareness among leaders and team members 
on the different types of humor 
(affiliative/positive versus 
aggressive/negative) and their different 
outcomes. Moreover, other interventions 
might aim at deflecting the negative 
consequences (i.e. withdrawal and 
organizational exit) of aggressive humor, by 
teaching employees to employ more 
constructive coping mechanisms, apart from 
distancing and avoidance strategies.  

 

Limitations and Future Research 
Directions 
Next to the contributions, the study also 
presents a series of limitations. First, the data 
was collected using self-report measures and 
this is associated with a risk of the common 
method bias (Podsakoff, MacKenzie, Lee, & 
Podsakoff, 2003), as well as with a possible 
desire to distort the reality. However, in line 
with Conway & Lance (2010), we argue that 
self-report data collection was appropriate for 
the goals of this study, given that it explored 
constructs that rely on the employees’ 
subjective experiences (their perception on the 
level of exposure to aggressive humor, 
experience of emotional exhaustion and the 
quality of perceived interaction with their 
leader). We also tried to address the risk of 
social desirability, by communicating about 
and ensuring the anonymity of data collection. 

Another limitation of the study is the cross-
sectional design that does not allow making 
any causal inferences. Future studies might 
explore the relations with longitudinal and 
experimental designs, while they may also test 
the hypotheses on other populations, 
representative for different work domains. 
Moreover, future studies may look into other 
negative effects of aggressive humor aside of 

emotional exhaustion and intention to leave 
the organization and the associated 
explanatory mechanisms. 
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