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Main Points

e Ratings on 119 video game images set across 5 different categories: valence, arousal, relevance, urge,
and interest are investigated.

e Content validity of the video game image set was demonstrated as gamers had higher image ratings
as compatred to non-gamers.

» Face validity of the video game image set was demonstrated as participants responded more quickly
to video game images compared to control images.

e The video game image set is available for further research assessing cognitive processing of video
gaming-related stimuli.

Abstract

The purpose of the current study was to develop a database of gaming photo stimuli to be used in future
psychological research assessing behavioral, cognitive, and neural correlates related to gaming. Participants
(ages 18-42, N = 549; 43.17% male) completed ratings on 119 gaming-related images across 5 different cat-
egories: valence, arousal, relevance, urge, and interest. A measure of gaming addiction was also included.
Positive associations between gaming addiction scores and image ratings were predicted. Gamers rated
images higher than non-gamers across multiple dimensions including valence (p = .0012), arousal (p <
.0001), urge (p < .0001), and interest (p < .0001). Gaming addiction scores were positively associated with
image ratings for valence, r = .399, arousal, r = 438, relevance, r = .215, urge, r = .550, and interest, r = .523,
p < .0001. Finally, average image ratings for the overall sample ranged from 5.65 (SD = 2.04) to 3.63 (SD =
1.91) for relevance and interest, respectively. These findings suggest that databases of video gaming imagery,

. rated for valence, arousal, relevance, urge, and interest, could possibly be used in studies assessing cognitive
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processing of video gaming-related stimuli in individuals with problematic gaming behaviot.
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lescents, which is inspiring an increasing amount of uting to a 187.7-billion dollar (US currency) video

research. Comparatively, the number of video gam- game industry (NewZoo, 2023). In 2018, the Pew
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ers appears to have increased in the last 5 years. For
instance, in 2018, according to Pew Research Center,
~43% of adults in the United States reported play-
ing video games sometimes or often (Pew Research
2018). Recently, the
Software Association (ESA) reported that ~66%

Center, Entertainment

Research Center showed that more than 84% of
teenagers reported regularly playing video games,
and 97% of teenage boys reported playing video
games on some type of console ot device (2018).
Video gaming is also equally enjoyed between gen-
ders. The ESA in 2022 showed that 71% of children
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play video games, with video game play reported by 70% of men
and boys and 62% of women and girls. Video gaming is also
reported to have positive impacts on social networking, educa-
tion, and possible motor and visual spatial skills (Bonnechere
et al., 2016; Granic et al., 2014). Overall, gaming appeats to be a

normative activity for young adults and teenagers.

However, the popularity of video gaming has led to the poten-
tial for hazardous, excessive video game play for an increasing
number of individuals. A recent meta-analysis of over 400,000
adolescents and young adults from 33 countries found that
9.9% of individuals met criteria for internet gaming disorder
(Gao et al., 2022). Other studies with smaller, less representa-
tive samples found that over 23% of those who play video games
become addicted (Mathews et al., 2019). Hawi and colleagues
found that students with gaming disorder slept less and had
poorer grade point averages than those who did not. Addictions
become more of a problem when the majority of those with
such addictions do not seek help (Hawi et al., 2018). Indeed,
Campbell et al., found that only 20% of those who expressed
video gaming addictions sought help (2017). The International
Classification of Diseases (ICD)-11 includes diagnostic crite-
ria for gaming addiction (WHO, 2023). The Diagnostic and
Statistical Manual of Mental Disorders-Fifth Edition (DSM-5)
lists internet gaming disorder in the appendix for emerging dis-
orders needing further research (APA, 2013; Petry & O’Brien,
2013). An article summarizing the debate of adding video gam-
ing addiction to the DSM reported, “Adding video gaming to
the list of recognized behavioral addictions could help millions
in need. It could also pathologize a normal behavior and create
a new stigma” (Zastrow, 2017).

Although our diagnostic classification systems are consider-
ing gaming as a potentially addictive behavior, relatively little
research exists on the types of stimuli that might prompt atten-
tion, interest, urges, or emotions in people with gaming disorder or
in serious gamers. Various cue presentation modalities are used to
study neural differences in individuals with highly engaged video
gaming behavior as compared to problematic gaming behavior.
For instance, Jeromin and colleagues measured reaction time in
adults using an addiction Stroop task (2016). Findings showed
that video gamers experience longer reaction times when shown
computer-related words compared to non-gamers, which can be
inferred as an attentional bias toward addiction-related stimuli
since they are attending to the computer-related words more.
A neuroimaging study by Dong and colleagues utilized func-
tional magnetic resonance imaging to gauge craving responses
between individuals who play games recreationally versus those
meeting criteria for gaming disorder (2017). Instead of using
computer-related words, however, these researchers had partici-
pants play a game and measured blood oxygen level dependent
change when they were presented with gaming-related images
30 minutes before and after exposure (Zhang et al., 2016). The
results indicated gaming disorder is associated with higher crav-
ing responses and increased brain activity within several brain
structures. Other research has explored various effects of inter-
net gaming disorder (IGD) using a wide array of photo and video
stimuli (Antons et al., 2020).

Thus, the visual stimuli (i.e., photos, videos, and words) being
used are often unique to the individual studies with little or no
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overlap between the image sets being used across experiments.
However, to better study video gaming behavior, standardized
tools such as image databases must be developed and utilized in
the research process. A standardized photo image set for video
gaming potentially may allow for cross-study comparison of self-
reported responses, cognitive, visual processing, and neural cor-
relates similar to other health behaviors such as smoking, alcohol
consumption, and eating behaviors (Gilbert & Rabinovich, 1999;
King et al., 2020; Stauffer et al., 2017).

The goal of the current study was to use the methodology uti-
lized by Carlson and colleagues to provide ratings on a set of
images related to video gaming that can be used for future gam-
ing research (2019). These images were assessed on valence,
arousal, relevance, and urge [also see International Affective
Picture System (IAPS) for image ratings; Lang et al., 2005]. The
IAPS image ratings were chosen as they are comparable to other
image sets used in cue-reactivity studies for smoking (Gilbert &
Rabinovich, 1999). A second purpose of the current study was to
establish content validity and face validity of the photos in the
image set. Concerning content validity, we predicted that gam-
ers would have higher image ratings as compared to non-gamers.
Positive associations between gaming scores and image ratings
were also predicted, similar to other photo image sets (Stauffer
et al., 2017). Concerning face validity, we predicted that partici-
pants would be able to identify gaming stimuli more quickly than

control images.
Material and Methods

Participants

Participants (ages 18 — 42, N = 549; 237 male, 301 female, 11
other (transgender, not sure, declined to state)) were recruited
from two large Midwestern universities using the online research
recruitment tool, SONA®. Concerning video game character-
istics, 59.02% of the sample reported playing at least 1 hour
per week (M, == 6.32, SD = 11.59, range 0 - 150 hours).
Participants listed their ethnicity as White (70.22%), Asian
(3.93%), Black (14.04%), Hispanic (9.74%), or Other Ethnicity
(American Indian/Alaska Native, Pacific Islander, Other 2.05%).
All procedures were approved by the Institutional Review Board
at the University of Minnesota (approval no. 2019/008042),
and participants gave informed consent prior to answering the

hours

questionnaires.

Materials

Video Gaming Images

The video gaming pictorial images included 119 color images of
different video gaming systems (e.g., Nintendo 64, PlayStation
Vita, Xbox 360), controllers, game software, and video gaming
scenes. Individuals interacting (e.g., playing video games) with
the video gaming content were included in 49% of the 119 color
images. The video game systems were chosen as gamers with
ages 18 — 34, would have experience identifying these gaming
systems (ESA, 2019). Images included in the study were pro-
duced in the laboratory at Western Illinois University using a
Nikon digital camera (Nikon Cotp, Tokyo, Japan) with 50 mm
£/1.8 G lens or were identified from a Google image search for
common license images of video game scenes and associated

imagery.



Image Ratings

Participants were asked to complete ratings on 119 video
game-related images across five different categories: valence,
arousal, relevance, urge, and interest (LLang et al., 2005). Image
ratings were on a scale of 1 to 9 with urge and interest assessed
on a scale of 1 to 10. Valence was assessed by the question,
“Rate this picture based on how happy (pleased, satisfied,
contented, and hopeful) or unhappy (annoyed, unsatisfied,
bored, melancholic) it makes you feel.” Scale anchors included,
1—“This picture makes me feel completely unhappy” and
9—“This picture makes me feel completely happy.” Arousal
was assessed by the question, “Rate this picture based on
how aroused (excited, stimulated, frenzied, jittery, awake) or
unaroused (relaxed, calm, dull, sluggish) it makes you feel.
Scale anchors included, 1—“I am completely unaroused when
1 look at this picture” to 9—“I am completely aroused when
I look at this picture.” Relevance was assessed by the ques-
tion, “Rate this picture based on how relevant it is to video
gaming.” Scale anchors included, 1—“Not at all relevant” to
9—“Extremely relevant.” Urge was assessed by the question,
“If you could play video games freely right now, would you
feel no urge to play or the strongest urge to play that you
have ever experienced?” Scale anchors included, 1—“I have no
urge to play video games” to 10—“I have the strongest urge
to play video games that I have ever experienced.” Interest
was assessed by the question, “Rate this picture based on your
interest level (I want to look at this picture. It caught and kept
my attention).” Scale anchors included, 1—“No interest” and
10—“Extremely high level of interest.”

Video Game Consequences

The Gaming Addiction Scale (GAS) was used to assess video
game consequences (Lemmens et al., 2009). The seven-item scale
included items that assessed preoccupation, tolerance, mood
modification, withdrawal, loss of control, interpersonal conflict,
and problems in society. Items were measured on a scale of 1 to
5 with higher scores indicating greater video gaming addiction
symptoms. The seven-item GAS demonstrated good internal con-
sistency in the current sample, a = .853.

Procedure

Prospective participants were given access to a survey link
hosted on Qualtrics® or Survey Monkey®, preferred online sur-
vey administration tools at each of the respective universities.
Participants were given additional information about the study’s
purpose prior to providing informed consent. Consenting par-
ticipants were asked to complete a series of questionnaires and
the image rating task which took approximately 30 — 40 minutes.
Participants were granted research experience credit for their
participation. All procedures were approved by the Institutional
Review Board during an anonymous review prior to the onset of
data collection.

Results

Demographics

Demographic characteristics of the participants, including age,
years of education, and gaming characteristics, are listed in
Table 1. Statistical analyses were completed using SAS version
9.4 (SAS Institute, Inc., Cary, NC, USA).
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Table 1.
Means and Standard Deviations of Participant Demographic
Characteristics

Variable (N = 549) M (SD)

Age (years) 20.01 (2.79)
Education (years) 14.17 (1.23)
Weekly play time (hourts) 6.32 (11.58)
Gaming consequences 9.82 (6.96)

Note: Weekly play time was measured using the question “Approximately how
many hours per week do you spend playing video games?” Gaming conse-
quences were measured using the Gaming Addiction Scale from Lemmens,
Valkenburg, & Peter, 2009 and ranged from 0 to 28.

Video Game Image Ratings

Average image ratings for the overall sample, including gamers
and non-gamers, were valence (M = 4.48, SD = 1.43), arousal
(M = 3.82, SD = 1.71), relevance (M = 5.64, SD = 2.04), urge
(M = 3.72, SD = 1.99), and interest (M = 3.62, SD = 1.91).

Construct Validity of Video Game Images

Content validity was assessed in the current study by associat-
ing scores on the Gaming Addiction Scale with valence, arousal,
relevance, urge, and interest ratings. Results showed that gaming
addiction scores were positively associated with image ratings
for valence, r (381) = .399, arousal, r (381) = .438, relevance, r
(381) = .215, urge, r (381) = .550, and interest, r (381) = .523, all
ps < .0001 (Figure 1). Positive associations were an indication
of content validity of the video game images as individuals with
greater gaming symptoms rated gaming images higher across the
five image rating categories. We also assessed if gamers (defined
as individuals with one or more hours of playtime per week) had
higher image ratings as compared to non-gamers. Results showed
that gamers (1 or more hours of gaming per week) rated images
higher than non-gamers (valence t(547) = 3.24, p = .0012; arousal
t(546) = 4.20, p < .0001.

Urge t(546) = 6.78, p < .0001; interest t(546) = 6.18, p < .0001).
Both gamers and non-gamers found images relevant (n.s.,
p =.104). See Table 2 for means and standard deviations of image

ratings for gamers and non-gamers.

Face Validity of Video Game Images

For the face validity study, 20 images with the highest ratings
for relevance, urge, and interest, were chosen and paired with
another neutral household items that matched the gaming image
as closely as possible without including video game content.
Data were collected as part of a separate study on eye tracking.
Images were presented side-by-side on the screen and were sized
575 x 475 pixels when displayed on the computer screen. Images
were counterbalanced for side of screen and image pairs were pre-
sented in randomized order. During the paired image study, par-
ticipants (n=19; 82% male) were instructed to respond as quickly
but as accurately as possible to either the video game or the neu-
tral image. Following, a paired samples t-test was used to assess
reaction time for participants’ response to video game images,
compared to neutral images. Reaction time differences between
video game (M = 657.71 ms, SD = 80.04) vs. neutral image (M =
735.08 ms, SD = 106.69) were significant, with video game images
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Figure 1. Association of Game Addiction Scores and Image Ratings. Note. Participant ratings of valence and arousal on the video
game image set were associated with gaming addiction scores, p < .0001.

identified faster than neutral images, t(18) = 4.26, p < .001. See
Figure 2 for sample matched pair in the paired image study.

Discussion

We developed a video gaming image set of 119 images of both ani-
mate and non-animate images. The image set includes control-
lers, equipment, and video game scenes. Participants rated video
gaming images on valence, arousal, relevance, urge, and interest
using a 9-item Likert scale (Lang et al., 2005). In this sample of
gamers and non-gamers, relevance ratings were the highest in the
image set overall; whereas, overall, interest in video game images

was the lowest. The ratings are comparable to other image sets
used in cue-reactivity studies for smoking (Gilbert & Rabinovich,
1999). Average ratings across participants for each image for
valence, arousal, relevance, urge, and interest are included as
supplementary material.

One purpose of the current study was to establish content and
face validity from the ratings of the video game photo image
set and other self-reported video game behavior. Regarding
content validity, the current paper demonstrates that par-
ticipants with greater gaming addiction scores had higher

game image ratings for valence, arousal, relevance, urge, and
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Table 2.
Means and Standard Deviations of Image Ratings for Gamers
and Non-Gamers

Weekly Gaming
<1 Hour per Week >1 Hour per Week
(n =226) (n =326)
Variable Mean (SD) Mean (SD)
Valence® 4.24 (1.47) 4.64 (2.10)
Arousal® 345 (1.77) 4.07 (1.41)
Relevance 5.47 (2.19) 5.76 (7.82)
Utrge® 3.05 (1.95) 4.18 (1.89)
Interest! 3.04 (1.87) 4.03 (1.84)

Note: Image ratings were from the International Affective Picture System
from Lang, Bradley, & Cuthbert, 2008. Ratings were on a scale of 1 -9, with
urge and interest assessed on a scale of 1 — 10.

“Differences between weekly gaming [<1 hour per week, > 1 hour per week]
significant, #(547) = 3.24, p = .0012.

"Differences between weekly gaming [<1 hour per week, > 1 hour per week]
significant, t(546) = 4.20, p < .0001.

‘Differences between weekly gaming [<1 hour per week, > 1 hour per week]
significant, t(546) = 6.78, p < .0001.

“‘Differences between weekly gaming [<1 hour per week, > 1 hour per week]
significant, t(546) = 6.18, p < .0001).

interest. Importantly, these results demonstrate that the photo
images in the video game image set are recognizable to mil-
lennial gamers and at least representative of the video gaming
industry. The results are consistent with those using eye track-
ing measurement, an objective measurement of preference for
video games vs. neutral stimuli (Gilbertson et al., 2022). In the
study of Gilbertson and colleagues, participants with greater
gaming addiction scores had greater dwell time and quicker
initial fixation on video game images vs. control images dut-
ing an eye tracking task. Thus, evidence from the current study
and that of Gilbertson and colleagues supports the content
validity for the gaming image photo through both self-reported
(i.e., subjective) and objective (e.g., eye-tracking) measures.
Importantly, although gamers report various preferences for
the game genre and number of players and a preference for
offline versus online play, the gaming photo image set contains
images that video game players find relevant and arousing
(Leff et al., 2017). Indeed, a preliminary study demonstrated
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that following completion of an eye-tracking task utilizing
gaming image stimuli, participants with higher gaming scores
scored higher on an urge self-reported scale used to measure
craving (Eberhardt, 2020).

For face validity, the subset of images was distinguishable from
control images in a reaction time task whete participants were
instructed to respond as quickly and as accurately as possible
to either the video game or control images. For the face validity
task, matched images were developed for the animate and non-
animate video game images. These include the same size, shape,
particularly hand position, but are devoid of video game content.
Blocks were counterbalanced (for responding to either the video
game or control image) and target images were randomized for
the left or right side of the screen during the task (Eberhardt
et al., 2019). Participants responded more quickly to the gaming
images as compared to the neutral images during the paired task,
demonstrating that millennial gamers can recognize and distin-
guish the images in the gaming photo image set. To our knowl-
edge, this is the first validated video game image set that includes
both animate and non-animate images of controllers and video

game scenes.

There are some limitations. While the gaming addiction scores
ranged from 0 to 30, it is possible that we did not sample from
moderate or severe populations. However, it should be noted
that 26% of the sample in the current study met the critetia
of scoring at least a three (sometimes) on a 5-point scale, for
two items listed in the seven-item Gaming Addiction Scale
(Lemmens et al., 2009). Future studies may consider including
additional participants who exhibit more video game conse-
quences. Additionally, while we consulted with video gamers in
developing the image set, we did not collect data specifically
on recognition of controllers or game systems. Gamers, ages
18 — 34 would have experience identifying the gaming systems;
thus, these were included in the image set. Thus, although we
strived to include several types of representative controllers
and video game scenes, we may have inadvertently omitted a
desired image.

In conclusion, the purpose of the current study was to validate
an image set to be used in further gaming cue-reactivity stud-
ies. The validated image set and an enhanced set have been

prepared for research measuring behavioral responses as well

game images more quickly than neutral images, p < .001.

Figure 2. Sample stimuli from the video game image set. Note: Sample of matched gaming (left, gaming system) and non-gaming
(right, briefcase) stimuli from the video game image set used during the face-validity paired image study. Participants identified video
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as physiological recordings like electroencephalography and
pupillometry. The original image set, matched images, and an
enhanced image set are available upon request from the cor-
responding author. Using this standardized image set in future
research involving video game use and misuse will help to clar-
ify and unify the science, like other research areas using stan-

dardized image sets.
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