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Abstract
This study investigated whether stress or violent content in video games plays a 
greater role in aggressiveness towards a cooperative partner while playing a video 
game. It was hypothesized that participants, when exposed to stress, would demon-
strate greater aggressiveness toward an incompetent partner than a competent part-
ner. Furthermore, it was hypothesized that participants, when exposed to a violent 
video game, would demonstrate greater aggression toward an incompetent partner 
than those exposed to a non-violent video game. Stress was provoked in half of the 
participants using the Paced Auditory Serial Addition Test (PASAT), while others 
took a simple math quiz. Participants were then assigned to a video game condition, 
violent or non-violent with a competent or incompetent confederate and completed a 
reaction time task to measure aggression. Results indicated that provoked stress and 
violent content are not linked to aggression in this context.

Keywords Stress · Aggressiveness · Video games · Violent

Under stressful circumstances, individuals tend to resort to aggressiveness. Studies 
have highlighted that stressful situations which have developed earlier in life and are 
repeatedly imposed on an individual have underlying effects on aggression. How-
ever, many studies have also discussed the perception that immediate stress can also 
provoke and incite aggression (Verona & Kilmer, 2007). Despite this, it is impor-
tant to understand whether acquired stress plays a role in the expression of human 
aggression.
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Animals, Stress, and Aggression

One means of examining how stress impacts aggression is through the study of animal 
models. In one study conducted with male adult mice, acute stressors were the primary 
causes of a marked increase in aggressiveness (Nosjean et al., 2015). During this study, 
the researchers’ aim was to determine the immediate effect acute stress would have on 
social interaction in adult male mice. In order to conduct their study, the researchers 
used 70 adult male mice purchased from a laboratory and separated them into isolated 
host (IH) mice and social visitor (SV) mice. During the study, each isolated host mice 
either received or did not receive acute stress while the social visitor mice remained 
unstressed throughout the environment. After being placed under duress, the IH mice 
were allowed to explore their cage before being exposed to an SV mouse for social 
interaction. This interaction was videotaped and analyzed by researchers. The research-
ers concluded that stress depleted the mice’s social repertoire, accelerated their domi-
nance behaviors, and furthered aggressive behaviors. Due to their findings, they con-
cluded that social interactions can be influenced by a single stressful event.

Kohl et al. (2013) utilized a similar procedure, wherein mice were exposed to a resi-
dent intruder to measure and evaluate the resident’s aggressive behaviors. In their study, 
they primarily focused on whether there was an interaction of conditional neural cell 
adhesion molecule knockout (NCAM-KO) and the extent to which exposure to repeated 
stress influenced aggression. Through the utilization of a gene by environment experi-
ment, researchers attempted to determine whether the lack of forebrain in NCAM-KO 
mice would facilitate the development of an aggressive phenotype following exposure 
to either subchronic stress and chronic stress or one stressful condition when compared 
to wild-type variations of the mice. During their procedure, the researchers first meas-
ured the animals’ baseline anxiety-like behavior through the use of an elevated plus-
maze; they also conducted a bedding preference test to determine social behavior, an 
open field test to observe exploratory behavior, and the resident-intruder test for aggres-
sion. After running statistical analyses on their data, they found that NCAM-KO mice 
exhibited no differences in aggressive behavior prior to subchronic stress exposure 
and while under basal conditions. However, following chronic exposure to stress, the 
NCAM-KO mice showed increased aggressive behavior toward their intruder. These 
findings led to the conclusion that chronic stress-induced differences in aggressive 
behavior rather than subchronic stress. Furthermore, the researchers outlined that due 
to the age of their mice, there could be age differences in the vulnerability to stress and 
thus a differing impact of stress on aggression.

Studies such as these provide some useful hints as to how stress can influence ani-
mals. However, mice are not humans, and it is to human research that we next turn.

Humans, Stress, and Aggression

It has been long suggested as part of the Frustration-Aggression Hypothesis that 
certain types of stress may provoke aggression. Other scholars have suggested that 
stress more generally, not merely frustration, could lead to aggression. Hinsberger 
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et  al. (2016) aimed to determine whether individuals were more aggressive when 
exposed to continuous traumatic stress. Researchers had trained mental health 
experts and counselors to conduct diagnostic interviews of 290 South African par-
ticipants. The researchers discovered that there was a significant correlation between 
self and witnessed traumatic events, PTSD symptom severity, and engagement in 
violent behavior. Researchers found that attraction to violence was predicted by wit-
nessed traumatic events as well as victimization, and perpetrated acts of violence 
were directly predicted by the witnessing of violence and that PTSD symptom sever-
ity was directly predicted by victimization. They also found that exposure to vio-
lence did not directly influence PTSD severity or perpetrated violence by means of 
appetitive aggression. Instead, they determined that appetitive aggression predicted 
the severity of PTSD and aggressive behavior. This study primarily focused on the 
act of resorting to violence when under continually stressful circumstances and con-
cluded that aggression exhibited in stressful environments would aid in survival.

In a study conducted by Verona and Kilmer (2007), acute stress was examined as 
a determinant of aggressive behaviors in 120 volunteers. The researchers used the 
Positive and Negative Affect Schedule before and after a stress manipulation. Partic-
ipants were exposed to either low- and high-stress conditions after which they inter-
acted with a confederate who they could inflict with shocks during judgment task. 
In their study, the researchers primarily found gender differences in the influence of 
acute stressors on aggressive behaviors. They concluded that women displayed less 
aggression whereas men displayed increased aggression after being exposed to the 
high-stress condition.

Meta-analyses likewise have examined the relationship between stress and 
aggression. Evidence suggests that stress and trauma can increase the propensity to 
engage in aggression in both men and women (Augsburger, & Maercker, 2020; Orth, 
& Wieland, 2006). Such effects appear fairly consistent in the literature with moder-
ate to large effects for hostile feelings and small to moderate effects for aggressive 
behavior.

Violence in Video Games

Prior studies outlined observed aggression in relation to stress; however, in this 
study, it is important to understand whether the task the participant engaged in also 
influences aggression, especially under stressful circumstances. Therefore, it is 
important to also understand the relationship between video games and aggression. 
The issue of whether violence in video games can impact aggression has been con-
troversial. Despite several decades of research, no consensus has emerged. Though 
the American Psychological Association (APA) has taken a stance that violent 
games promote aggression (but not violent crime), reanalysis of their work has sug-
gested that this claim is not supported by the extant literature and the APA may be 
misinforming the public (Ferguson et al., 2020). Below, we consider just a few stud-
ies in this realm.

In a unique study designed by Weber et  al. (2006), researchers analyzed brain 
activity in relation to game play to understand and distinguish between virtual 
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violence and non-virtual violence. The researchers conducted their experiment 
using 13 volunteers who chose to play a mature-rated first-person shooter game 
while under fMRI scanning. They recorded brain activity, physiological responses 
throughout game play, audio data from the game, and video display of the game 
play. They also included a questionnaire measure meant to control for arousal and 
subjective experiences throughout the experiment. After analyzing their data, they 
found that virtual violence produces similar brain activity when compared to the 
experience of aggressive thoughts and actions.

Despite the previous findings, several studies have found no relationship between 
violent video games and aggression (e.g., Przybylski et  al., 2014; Toniutti et  al., 
2013). For example, in a longitudinal experiment, Kuhn and colleagues found no 
evidence that repeated exposure to a violent video game had any impact on aggres-
sive behavior (Kühn et al., 2019). One issue that appears to emerge is that preregis-
tered studies, wherein scholars post their analyses plans in advance so as to reduce 
questionable researcher practices, are particularly unlikely to find significant results 
(e.g., Hilgard et al., 2019; McCarthy et al., 2016). As such, more preregistered stud-
ies in this realm would be welcome.

Although individual studies may naturally differ in results, it is possible that 
meta-analyses may provide some illumination regarding larger trends in the field. 
However, there are disagreements in the conclusions of meta-analyses here too. For 
instance, Anderson and colleagues (2010) concluded that there are meaningful rela-
tionships between violent game playing and aggression in players. However, a rea-
nalysis of this data concluded that effects, particularly for experimental studies, were 
largely driven by publication bias (Hilgard et  al., 2017). Likewise, Prescott et  al. 
(2018) found that there are very, very small longitudinal relationships between vio-
lent gameplay and later aggression. However, in reanalyzing this data, Drummond 
et al. (2020) concluded the effect sizes (r = 0.06) were trivial and driven by meth-
odological noise, not true effects. Best practice studies demonstrated effect sizes that 
were no different from zero.

The Current Study

The purpose of this study was to determine whether violent content or acute stress 
plays a greater role in aggressiveness towards a cooperative partner while playing a 
video game. This study not only focused on investigating the role of stress in aggres-
sion but also its influence under varying conditions. The hypotheses being tested are 
as follows:

H1: Participants when exposed to acute stress will demonstrate greater aggres-
siveness toward an incompetent partner than a competent partner.
H2: Acute stress will play a greater role in causing aggressiveness towards an 
incompetent partner than chronic stress.
H3: Participants when exposed to stress and a violent video game will depict 
greater aggression toward an incompetent partner than those exposed to a non-
violent video game.
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We note that these hypotheses are expressed as main effects. However, it is possi-
ble that stress may moderate any relationship between violent game play and aggres-
sion (Shao & Wang, 2019). As such, we will also be alert for interaction effects 
between the independent variables.

Method

Data Availability Statement A preregistration of this study can be found at https:// 
aspre dicted. org/ 37ie4. pdf. Original data files can be found at https:// osf. io/ 8w7mz/.

Conflict of Interest The authors declare no competing interests.

Informed Consent Informed consent was obtained from all individual participants 
included in the study.

Participants

This study involved 73 participants who were compensated with two extra credit 
points for psychology courses registered in the undergraduate research portal. About 
twenty percent of the participants were male (20.5%, n = 15), while the others were 
female (79.5%, n = 58). Participants’ age ranged from 18 to 50 years old (M = 20.55, 
SD = 4.98). Frequencies were also gathered for participants in each condition. In the 
stress condition, there were 37 participants (50.7%) in the acute stress condition and 
49.3% in the control condition (n = 36). For the video game condition, about half 
of the participants were in the violent condition (52.1%, n = 38) while 35 were in 
the nonviolent condition (47.9%). Additionally, the incompetent confederate condi-
tion included 38 participants (52.1%) while the competent condition consisted of 
47.9% participants (n = 35). For a further two participants, a technical glitch resulted 
in the loss of their aggression data. In our preregistration document, we had planned 
to reach 100 participants. However, due to COVID-19 shutting down in-person 
research and the graduation of the lead author, participant recruitment was discon-
tinued. This was done prior to examining any data.

Measures

State‑Trait Anxiety Inventory (STAI) The State-Trait Anxiety Inventory (STAI) is a 
self-report anxiety measure (Spielberger et  al., 1983). The inventory consists of a 
form Y-1, which measures current anxiety levels, and Y-2, which measures anxiety 
levels for the past 6 months. This measure contains 40 items, 20 state anxiety and 20 
trait anxiety. For our purposes, we administered the Y2 trait form. Questions range 
from “I feel upset” to “I feel that difficulties are piling up so that I cannot overcome 
them.” These questions were rated on a 4-point Likert scale ranging from almost 
never to almost always. For the trait anxiety form with the current sample, the coef-
ficient alpha was 0.90. The range of scores was from 22 to 70 from a possible range 
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of 20–80. The mean score was 71.49 with a standard deviation of 10.63 indicating 
good variability in scores.

Crossword Puzzle Participants took a simple crossword puzzle based on school 
classes, to act as a distractor task (see Appendix).

Stress Conditions In this study, participants were randomly assigned to one of two 
stress conditions: The Paced Auditory Serial Addition Task (PASAT) or a control 
math quiz (see Appendix). The PASAT was originally used as a means of assessing 
short-term memory loss; however, for this study, it was used as a measure of induc-
ing stress in participants. In this study, the computerized version (PASAT-C) of the 
PASAT was used (Lejuez et  al., 2003). Participants mentally calculated addition 
problems during a set time frame. The PASAT requires sustained and specific atten-
tion. Participants are given simple math problems, but these are done with inter-
vening numbers that are distractors, thus setting up high frustration. Participants 
must add each number to the number before it, keying in the response. However, 
each response serves as a distractor. For instance, a respondent may be given the 
numbers, in sequence, 3, 9, and 5. For the first two numbers, they key in the cor-
rect response “12”; however, then, they are supposed to add 5 to the 9. Yet, having 
“12” in working memory sets up a distractor and increases frustration, particularly 
as the task speeds up. Previous evidence has supported that the PASAT is effective 
in inducing stress, including for college students specifically (Holdwick, & Wing-
enfeld, 1999; Starcke et al., 2016). Participants not assigned to the PASAT took a 
10-min math quiz meant to represent the no-stress condition. This quiz was not diffi-
cult. Examples of questions are finding the sum of 2 plus 2 and what is 5 multiplied 
by 5.

Video Game Conditions For this study, participants played either a “violent” or 
“non-violent” video game on the XBOX One. Participants assigned to the violent 
game condition played Battlefront. Battlefront is an action-packed video game 
wherein the player was in control of a Star Wars character who wields a lightsaber 
or gun throughout gameplay. Those assigned to the “non-violent” condition played 
portal 2. Portal 2 is an action-adventure game rated E10 + . This is a strategy video 
game wherein the player masqueraded as a first-person shooter wielding a portal gun 
which creates shortcuts throughout the game and does not cause harm to another 
character. Thus, the games are similar in gameplay and the use of a gun, but without 
violence of any kind in the portal 2 game.

Aggressive Behavior This study utilized a modified version of the Taylor com-
petitive reaction time task (TCRTT). This is a newer version utilizing noise blasts 
instead of the electric shocks, used in the original study (Taylor, 1967). In Taylor’s 
version, the participant had electrodes hooked up to their bodies and to convince 
the participant that they were playing against an individual they distributed a shock 
when the participant lost. He also had the wins and losses predetermined wherein 
the participant lost fifty percent of the trials. In this version, participants were asked 
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to set the level and duration of a white noise blast acting as a punishment for their 
previous confederate partner. This game lasts for a total of 15 min and has 25 dif-
ferent trials. In the task, the wins and losses are preset as participants are not play-
ing against a human opponent. The blast is not harmful and causes no discomfort; 
it is just annoying. As per the standardization suggested by Ferguson et al. (2008), 
aggressive behavior was measured as the averaged of the 25 intensity scores.

Procedure

Data collection began following Institutional Review Board approval. Participants 
who signed up under the undergraduate research portal were told that the researcher 
was conducting a study on the effect of several tests on an individual’s ability to 
play games. To participate in this study, participants were asked to sign an informed 
consent form and to complete the STAI – Y2. Upon completion, they were asked 
to take a simple crossword puzzle, a distractor task to reduce hypothesis guessing. 
Participants were then randomly assigned to a stress condition, wherein they either 
took the PASAT-C or take a simple math quiz, both of which lasted 10 min. After 
completing the stress condition activity, participants were then randomly assigned 
to a video game condition, wherein they either played Battlefront, a “violent” video 
game, or portal 2, a “non-violent” video game. Furthermore, they were randomly 
assigned to play the game for 30 min with either a competent or incompetent con-
federate partner. Once they entered the room, they were given instructions on how 
to operate an XBOX One controller and how to play the game they are assigned. 
After the game play, participants engaged with the TCRTT task. Participants were 
asked to play a reaction time game which lasted around 15 min. For this game, they 
were informed that they were playing against their previous confederate, who is now 
in a separate room, and was competing against them on a separate computer. They 
were told that for every trial they can set the intensity and duration of white noise for 
their confederate as a form of punishment. Participants were also informed that they 
would hear the noise if they lost, while their partners would hear the noise if they 
won. They were told that they can set the noise level from 0 to 10 and that they can 
set the blast from 0 to 5 s. Post gameplay, participants were debriefed, and the true 
nature of the study was revealed; all hypotheses were discussed, and they were asked 
if they held any suspicion of the topic’s true hypotheses.

Research Design

To assess the effects of stress and video games on aggression, this study utilized a 
2 × 2 × 2 (stress × game condition × competence) factorial analysis of variance. The 
dependent variable was the noise blast intensity (aggression). To assure that ran-
domization worked, and conditions were not confounded by demographic factors, 
chi-square analyses were run for gender, and bivariate correlations for age with a 
group assignment. No outcomes were statistically significant, suggesting randomiza-
tion was effective. As such, age and gender will not be included as covariates.
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Results

Screening, Cleaning, and Descriptive Statistics

Once data collection was completed, data were entered and analyzed using IBM 
SPSS Version 26. A total of 73 participants partook in the study and received 
credit for their participation. Demographic data for the participants are presented 
in Table 1.

Descriptive statistics data are presented in Table 2.

Hypotheses Tests

A factorial ANOVA was conducted to evaluate the study hypotheses (Table  3). 
Firstly, there was no significant effect for the stress condition on the intensity 
setting by participants, F(1,65) = 0.04, p = 0.85, �2

p
 = 0.001. Similarly, there was 

also no significant effect for the video game condition on the intensity level set-
ting, F(1,65 = 0.09, p = 0.77, �2

p
 = 0.001. The confederate condition also did not 

have a significant effect with the intensity setting, F(1,65) = 0.05, p = 0.828, �2
p
 = 

0.001. Hypothesis one stated that participants when exposed to acute stress will 
depict greater aggressiveness toward an incompetent partner than a competent 
partner. There was no significant finding for this hypothesis, as the stress con-
dition and the confederate condition showed no significant interaction with the 
intensity level settings, F(1,65) = 2.05, p = 0.16, �2

p
 = 0.03. Related to hypothesis 

3, there was no significant impact of video game condition and stress condition 
F(1,65) = 0.002, p = 0.97, �2

p
 = 0.03. As such, hypothesis 3 was not supported.

Table 1  Demographic 
characteristics of study 
participants

Variable Participants

N 73
Age (M,SD) 20.55, 4.98
Gender (N, %)
Male 15 (20.5)
Female 58 (78.5)
Stress condition (N, %)
Acute stress 37 (50.7)
Chronic Stress 36 (49.3)
Video game condition (N, %)
Violent 38 (52.1)
Non-violent 35 (47.9)
Competency condition (N, %)
Incompetent 38 (52.1)
Competent 35 (47.9)
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Exploratory Analysis (H2)

We also examined the issue of whether acute stress played a greater role in caus-
ing aggressiveness towards an incompetent partner than chronic stress. For this, we 
conducted an OLS regression with pairwise deletion. Gender, STAI score (chronic 
stress), and stress condition (acute stress) were included as predictors. Although this 
was our H2 we note, as an oversight, we had not included the specifics of this analy-
sis in our preregistration; thus, it should be considered exploratory. Ultimately, the 
regression model was non-significant F (3, 69) = 0.017, p = 0.997.

Table 2  Results of descriptive analyses for IVs with DV

Dependent variable: INSMean

Stress condition Video game condition Confederate condition M SD N

High stress Violent Incompetent 4.66 2.29 10
Competent 4.63 2.35 9

Non-violent Incompetent 4.00 1.88 9
Competent 5.52 1.76 9

Total Incompetent 4.35 2.08 19
Competent 5.08 2.07 18

Low stress Violent Incompetent 4.92 2.14 10
Competent 4.16 1.76 9

Non-violent Incompetent 4.86 1.42 9
Competent 4.53 1.44 8

Total Incompetent 4.89 1.78 19
Competent 4.33 1.58 17

Total Violent Incompetent 4.79 2.16 20
Competent 4.39 2.03 18

Non-violent Incompetent 4.43 1.68 18
Competent 5.05 1.65 17

Total Incompetent 4.62 1.93 38
Competent 4.71 1.86 35

Table 3  Results of factorial 
ANOVA for study variables on 
the dependent variable

Dependent variable: INSMean

Independent variable or interaction F p �
2

p

Stress condition 0.036 .85 .001
Video game condition 0.088 .77 .001
Confederate condition 0.048 .83 .001
Stress condition × Video game condition 0.002 .97 .000
Stress condition × confederate condition 2.052 .16 .031
Video game condition × confederate condition 1.211 .28 .018
Stress condition × video game condition × con-

federate condition
0.400 .53 .006
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Given null results can be difficult to interpret all three major contrasts (game con-
dition, stress condition, and confederate competence) were reassessed using Bayes-
ian contrasts. In each case, Bayes factors indicated support for the null for game 
condition (BF = 5.401), stress condition (BF = 5.550), and confederate competence 
(BF = 5.502). Thus, we are confident in interpreting results as supportive of the null.

Discussion

The purpose of this study was to determine whether stress or violent content played 
a role in aggressiveness towards a cooperative partner who is incompetent when 
playing a video game. Although there have been several studies on the influence of 
stress on aggression, there is still a lack of experimental studies discussing the influ-
ence of the different types of stress on aggression especially towards another indi-
vidual, and whether that individual’s actions play a role in increasing aggression. 
Moreover, this study attempted to examine the role of video games in aggression 
and whether they also influenced aggression towards another individual as this is 
important to several current concerns.

After conducting this study, there was no support for any of the study hypotheses. 
The results showed that the stress condition, whether it be acute (as primed by the 
PASAT) or chronic (as measured by the STAI), had no effect on the intensity setting 
participants gave their confederate partner. This finding illustrated that despite the 
participants’ exposure to stress, there was no significant impact on their aggression, 
which means that the form of stress the individual is experiencing does not particu-
larly influence their decision at least in this context. Furthermore, the stress condi-
tion and confederate competence condition in interaction had no significant impact 
on the aggression exhibited towards participants.

The video game condition also had no effect on the intensity of the noise burst 
participants administered to the confederate. The findings of this study were similar 
to those of previously mentioned studies (e.g., Hilgard et al., 2019; McCarthy et al., 
2016). There was no significant difference in intensity level setting between partici-
pants in the violent or nonviolent group, thus illustrating that the type of video game 
experienced had no real effect on aggression towards another individual. Addition-
ally, the confederate competence condition, interacting with the video game condi-
tion also had no significant effect on aggression towards the confederate, thus sig-
nifying that confederate competency and an individual’s ability to further frustrate 
someone may not necessarily impact or increase their aggression towards them in 
this context. The absence of interaction effects was unable to support that stress may 
moderate links between violent games and aggressive behavior. Of course, it is pos-
sible that other moderators may function in other ways, but that was not evident 
from the current data.

Participants were also assigned to varying confederate conditions which exhib-
ited two levels of competency, incompetent or competent, and these conditions 
had no significant effect on aggression. In studies like Hinsberger et al.’s (2016), it 
was found that participants administered shocks when individuals did not complete 
the judgment tasks correctly. This study’s findings differ greatly and exhibit that 
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competency itself does not necessarily impact aggression and other factors could 
play a role in the intensity level setting. For example, several participants described 
being competitive and disliked losing, while others exhibited far more passive feel-
ings towards their confederate. As such, many participants may not have worried 
greatly about the competence of the confederate.

Limitations

As with all studies, ours has limitations. Our use of the STAI, in capturing anxiety, 
may have only considered a portion of chronic stress. It is possible that this measure 
may tap into personality characteristics as much as it does chronic stress. However, 
prior studies have used the STAI as a measure of chronic stress (e.g., al Abdi et al., 
2018; Valsamakis et al., 2020). Our sample size was not as large as we had initially 
intended which naturally reduces the power of our analyses. Furthermore, generali-
zations from experiments on aggression that take place in the lab to real-life aggres-
sion should be done only with great care.

Conclusions

Future studies should look at other factors that may also influence aggression, espe-
cially when playing a game. For instance, competition would be a great variable to 
observe, especially as the aggression measure was viewed as a form of competitive 
task. The current study is a small one and, as noted, data collection was interrupted 
by COVID-19. However, in combination with other studies, it appears that violent 
content in video games has little impact on aggressive behavior, even in combina-
tion with acute stress.
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Appendix 1

Puzzle distractor and math quiz

1 2

3

4

5

6

7 8

9

10

11

12

13

Appendix 2

Crossword puzzle

Please complete this crossword puzzle to the best of your ability.
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Across:
1. The study of the human mind.

3. In this class, you will learn about money and 

businesses.

5. In this class, you might learn about ancient kings 

and queens.

7. The study of elements and chemicals.

10. The study of living things.

11. In this class, you might write an essay or read a 

play by Shakespeare.

12. You might need a calculator in this class.

13. Paint, brushes, and clay are all part of this class.

Down:
1. The study of ideas and belief 

systems.

2. You will study a lot of maps in this 

class.

4. In this class, you might learn about 

gravity or momentum.

6. To most American students, 

French, Chinese, or Spanish are 

what languages.

8. In this class, you might sing or play 

an instrument.

9. This class teaches the dramatic arts.

Please answer each question to the best of your ability. You will have 10 min.
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Data Availability A preregistration of this study can be found at https:// aspre dicted. org/ 37ie4. pdf. Origi-
nal data files can be found at https:// osf. io/ 8w7mz/.
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