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ABSTRACT

Stress is considered a relevant factor in the development and maintenance of not only substance-related addictions but also behavioral addictions. Against this
background, the current study investigated the association between daily stress and gaming use patterns in individuals with pathological (n = 62), risky (n = 62), and
non-problematic (n = 62) gaming behavior as assessed with a structured clinical interview. Coping motives and perceived chronic stress, for which previous research
reported associations with gaming disorder, were examined as potential moderators. After a laboratory session, in which symptoms of gaming disorder, gaming
motives and chronic stress were assessed, participants completed a 14-day ambulatory assessment of daily stress, daily gaming usage (yes/no), and daily use time of
gaming. Individuals with pathological gaming behavior displayed significantly higher levels of chronic stress and a stronger endorsement of several gaming motives
compared to individuals with risky and non-problematic gaming behavior. Daily usage and daily use time were positively predicted by social gaming motives and
symptom severity but negatively predicted by daily stress. The negative association was found independently of chronic stress, coping-related gaming motives, and
continuous symptom severity. Our findings may indicate that, on stressful days, individuals abstained from gaming or reduced gaming time in order to fulfil more
pressing tasks. However, due to the cross-sectional design, the negative association could also reflect a potential stress-relieving effect of gaming. While the role of
daily stress in gaming disorder requires further investigation, our findings support chronic stress and gaming motives as factors associated with gaming disorder.

1. Introduction

While gaming presents an enriching leisure time activity for millions
of people around the globe, a minority of individuals develop prob-
lematic use patterns, characterized, for example, by diminished control
over gaming and a neglect of other activities or responsibilities in
multiple areas of everyday-life due to gaming (Beranuy et al., 2013;
Chappell et al.,, 2006; Saunders et al., 2017; Shi et al., 2019). The
accumulating evidence of functional impairment and distress (Saunders

et al., 2017) in combination with substantial research that demonstrated
its similarities with substance use disorders (Brand, Rumpf, et al., 2019;
Kuss & Griffiths, 2012; Weinstein & Lejoyeux, 2015) finally led to the
inclusion of gaming disorder as a disorder due to addictive behaviors in
the 11th edition of the International Classification of Diseases (ICD-11;
World Health Organization, 2019). Additionally, Internet gaming dis-
order is included in the fifth revision of the Diagnostic and Statistical
Manual of Mental Disorders (American Psychiatric Association, 2013) as
a condition needing further research. In the following, we will use
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“gaming disorder” as umbrella term to refer to both gaming disorder as
defined by the ICD-11 as well as Internet gaming disorder as described in
the DSM-5 and only use the term Internet gaming disorder when
explicitly referring to the DSM-5 criteria.

Regarding the prevalence of gaming disorder, current meta-analyses
suggest worldwide prevalence rates to range between 3.1% and 6.7%
(Kim et al., 2022; Stevens et al., 2021; Zhou et al., 2024).

To design effective prevention and treatment programs, more
research on factors contributing to the development and maintenance of
gaming disorder is still needed. According to the Interaction of Person-
Affect-Cognition-Execution (I-PACE) model (Brand et al., 2016; Brand,
Wegmann, et al., 2019), behavioral addictions like gaming disorder
develop from the interplay of predisposing person-related variables and
affective and cognitive responses to external or internal triggers. One
potential risk factor described in the model is stress (Brand et al., 2016;
Brand, Wegmann, et al., 2019), a factor that has already been linked to
the development, maintenance, and relapse in substance use disorders
(Koob & Schulkin, 2019; Ruisoto & Contador, 2019; Sinha, 2001).

In a popular conceptualization, stress has been defined as a threat-
ened balance (homeostasis) of the organism (Chrousos & Gold, 1992;
Johnson et al., 1992; Pacak & Palkovits, 2001), while stressors refer to
the stimuli which disturb homeostasis (Johnson et al., 1992). Whereas
physical stressors like injuries or extreme temperatures, or chemical
stressors such as caffeine or yohimbine are able to directly elicit a
physiological stress response, psychosocial stressors depend on cogni-
tive appraisal mechanisms (Everly & Lating, 2019). Psychosocial
stressors refer to events in which individuals perceive an environmental
demand to exceed their resources and to negatively affect their well-
being (Cohen et al., 1997; Koolhaas et al., 2011; Lazarus & Folkman,
1984). This implies that an incident which constitutes a psychosocial
stressor for one individual does not necessarily evoke stress in another
individual (Everly & Lating, 2019). When confronted with a stressor,
individuals respond with an activation of the hypothal-
amic-pituitary-adrenal (HPA) axis, resulting in the release of the stress
hormone cortisol, and the activation of the sympathetic nervous system,
which is, for example, responsible for changes in heart rate or increased
blood flow to skeletal muscles (Schwabe et al., 2011). Cortisol levels or
cardiovascular reactivity hence constitute important markers for
measuring the physiological stress response (Campbell & Ehlert, 2012).
In the case of psychosocial stressors, the stress response is likely to also
have an emotional component (Campbell & Ehlert, 2012; Johnson et al.,
1992), which can manifest as feelings of being stressed, overwhelmed,
or helpless (Campbell & Ehlert, 2012; Epel et al., 2018), but could also
involve emotional states like anxiety, sadness, or anger (Epel et al.,
2018), and is usually captured using self-reports (Campbell & Ehlert,
2012). Besides the different response systems, stress can also be distin-
guished regarding the duration of the stress exposure. In contrast to
acute stress, which describes a momentary stress experience, chronic
stress develops if stressors occur for longer periods of time, usually
referring to time spans of at least several weeks (Epel et al., 2018).

Regarding the association between stress and addiction, chronic
stress may present a potential vulnerability factor (Sinha, 2008). For
example, the experience of chronic stress can lead to alterations in the
stress response system, resulting in a maladaptive response towards
acute stress (Sinha, 2008). As a consequence, individuals may be more
prone to rely on drugs (Baker et al., 2004; Cooper et al., 1988) or be-
haviors like gaming or gambling (Brand, 2022; Brand et al., 2016; Dong
& Potenza, 2014) to cope with stress, in order to feel better (Brand,
2022). Furthermore, chronic stress has been associated with a dysre-
gulation of the dopaminergic reward system, resulting in a decreased
reward sensitivity (Baik, 2020; Ironside et al., 2018). Rewarding activ-
ities like gaming (Hoeft et al., 2008; Wegmann et al., 2022) may present
a way to compensate for this blunted reward sensitivity. Initial evidence,
although mainly cross-sectional, indicates that symptoms of gaming
disorder were indeed associated with elevated levels of chronic stress
(Koenig et al., 2019) and stronger coping-related gaming motives
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(Backlund et al., 2022; Lin et al., 2021). Moreover, in the case of aca-
demic stress, coping-related gaming motives were demonstrated to
mediate the association between perceived stress and symptoms of
gaming disorder (Gu & Mao, 2023).

In contrast to chronic stress, which is discussed as a more distal
predisposing factor, acute stress in daily life may work as situational
trigger (Brand et al., 2016; Sinha, 2001), with individuals turning to
drugs or potentially addictive behaviors as a coping strategy (Brand,
Wegmann, et al., 2019; Dong & Potenza, 2014; Hogarth, 2018; Nower
et al., 2022). Recurrent use of games, for example, to cope with stress
and to feel better can be successful in the short term, but can also be a
driving path to addiction (Brand, 2022). In addition, if a behavior is
regularly used to cope with stress, this may promote the formation of
stimulus-response associations (Brand et al., 2025). Such learning
mechanisms could increase the likelihood that, under stress, short-term
goals like stress relief may be activated rather automatically, possibly
leading to the engagement in the behavior despite negative conse-
quences in the long term (Brand et al., 2025). Yet, a recent study in
individuals with risky gaming behavior, i.e., individuals who met some
but not all criteria of gaming disorder, failed to find a general effect of
acute stress on habitual responding for gaming-related rewards (Schmid
et al.,, 2024). However, responding in the laboratory may differ from
behavior in natural settings.

To elucidate the association between stress and addictive use pat-
terns in natural contexts, researchers often rely on daily or momentary
surveys. Most ecological momentary assessments exploring the role of
daily stress in addictions have been conducted in the field of substance
use disorders. Contrary to theoretical considerations, the support for a
link between daily stress and drug use was weak (Furnari et al., 2015;
Preston et al., 2018; Preston & Epstein, 2011; Wolkowicz et al., 2022). In
addition to research on substance use disorders, two studies used
ecological momentary assessments to examine the association between
daily stress and compulsive buying (Miiller et al., 2012; Silbermann
et al., 2008), a condition that is also discussed as a potential behavioral
addiction (Brand et al., 2020). The findings were mixed as an association
between stress and compulsive buying was only observed in a study by
Silbermann et al. (2008), but not in a study by Miiller et al. (2012). To
the best of our knowledge, daily or momentary assessments investi-
gating the link between daily stress and gaming in individuals with risky
or pathological use have not been conducted, yet. An ecological
momentary assessment study by Kim and Kwon (2018) found aversive
emotional states, like anger, irritation, and general negative emotion to
be relevant predictors of gaming usage. Although stressors or stress
levels were not directly assessed in this study, such aversive emotional
states can also occur in response to acute stressors (Epel et al., 2018).

The inconsistent findings on daily stress in addictions suggest that
daily stress may not be a general trigger for usage, but could be specif-
ically relevant for some but not all individuals, as proposed by Furnari
et al. (2015). This consideration implies that the association between
stress and consumption/use could be more complex, and moderating
variables might play a role. One such moderator may be individual
coping motives. Although coping with stress and negative emotions is
described as a relevant mechanism in theoretical models of addictions
(Brand, Wegmann, et al., 2019; Dong & Potenza, 2014; Hogarth, 2018;
Nower et al., 2022) and has also been empirically linked to addictive
symptoms (Backlund et al., 2022; Bresin & Mekawi, 2021), it might not
be the primary motive for all individuals with addictive disorders. For
example, Billieux et al. (2015) reported that some individuals with
problematic gaming behavior were rather characterized by high
achievement motives. The link between daily stress and gaming use
might be more pronounced in individuals with high coping motives,
however studies investigating this association have not been conducted
so far.

Another potentially relevant moderator in the association between
daily stress and consumption/use could be chronic stress. For in-
dividuals already experiencing high levels of chronic stress, daily hassles
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may produce a tipping point, at which their coping resources do not
suffice anymore (Epel et al., 2018). The interplay of chronic and acute
stress may promote addiction not only by surpassing individuals' coping
capacities, but also by shifting the balance from goal-directed towards
habitual behavior as suggested by Radenbach et al. (2015). In their
study, a decrease in model-based (goal-directed) control under acute
stress was only observed in individuals with high levels of chronic stress.
While perceived chronic stress has been shown to be enhanced in in-
dividuals with gaming disorder (Koenig et al., 2019), the moderating
effect of chronic stress on the association between daily stress and
gaming has not been studied so far.

In light of the paucity of research exploring the role of daily stress in
gaming disorder, this study investigated the influence of daily stress on
daily usage (yes/no) and use time (min/day) of gaming. Furthermore,
we were interested in the moderating effects of chronic stress and
coping-related gaming motives. To investigate the influence of daily
stress for different levels of symptom severity, our sample included in-
dividuals with pathological, risky, and non-problematic gaming
behavior as defined by a structured clinical interview. In summary, the
following hypotheses were formulated:

(1) Individuals with pathological, risky, and non-problematic
gaming behavior were expected to differ in their levels of
chronic stress and in their endorsement of coping-related gaming
motives (pathological >risky >non-problematic).

(2) Daily stress was hypothesized to be positively associated with
daily gaming usage and use time, and this association was ex-
pected to be enhanced in the presence of high levels of chronic
stress and coping-related gaming motives.

2. Method
2.1. Procedure

The present study is part of a multi-center DFG-funded addiction
research unit (FOR2974), coordinated by the University of Duisburg-
Essen, which investigates affective and cognitive mechanisms of spe-
cific Internet-use disorders (Brand et al., 2021). For the current study,
participants of five different subprojects conducted at the the University
of Bamberg, Hannover Medical School, Justus Liebig University Giessen,
LWL University Hospital (Ruhr University Bochum), and the Outpatient
Clinic for Behavioral Addictions at the Johannes Gutenberg University
Mainz were included. Participants were recruited between October 2021
and August 2024 at treatment facilities (e.g., inpatient and outpatient
clinics for psychosomatic medicine and psychotherapy) as well as from
the general population by posts on social networks, mailing lists, flyers,
and word-of-mouth recommendations. Potential participants were
invited to telephone screenings to inform about the study and to assess
inclusion and exclusion criteria.

The overall study protocol of this multi-centered research unit was
approved by the ethics committee of the University of Duisburg-Essen,
Germany (ID: 1911APBMO0457) as well as by the local ethics commit-
tees of all sites and conducted in accordance with the Declaration of
Helsinki. The participants were informed about the study and provided
written informed consent. For pseudonymization of the participant data
and to comply with the General Data Protection Regulation of the Eu-
ropean Union, we used the encryption-based pseudonymization frame-
work ALIIAS (Englert et al., 2023).

All participants underwent the same diagnostic procedure and
extensive laboratory testing plus additional site-specific measures,
which, however, were not relevant for the current study. After the lab-
oratory session, participants completed a 14-day ambulatory assess-
ment. Every evening, for 14 consecutive days, participants were asked to
fill out a 5-min online survey assessing daily emotional states and
gaming-related experiences. The email was sent at 6 pm, and the par-
ticipants had time to fill out the survey until noon (12 pm) the following
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day. However, due to a technical issue, a small number of entries (n =
18) were also made between 12 pm and 2 pm. Participants received
monetary compensation for the laboratory session (10 euros per hour)
and for the ambulatory assessment (3 euros per fully completed day).

2.2. Participants

The current study included individuals with pathological, risky, and
non-problematic gaming behavior (n = 62 per group). Pathological
gaming behavior was operationalized as meeting at least five of the nine
DSM-5 criteria for Internet gaming disorder (American Psychiatric As-
sociation, 2013) and reporting functional impairment due to gaming.
Risky gaming behavior was defined as meeting more than one and less
than five of the DSM-5 criteria for Internet gaming disorder. Finally,
participants were allocated to the group with non-problematic gaming
behavior if they reported to game at least occasionally, but did not fulfil
more than one DSM-5 criterion without functional impairment. In short,
the groups were defined as follows: non-problematic gaming behavior:
<1 DSM-5 criterion without functional impairment; risky gaming
behavior: 2-4 DSM-5 criteria; pathological gaming behavior: >5 DSM-5
criteria & functional impairment. The group allocation was based on a
standardized, DSM-5-oriented clinical interview supplemented by
questions on functional impairment, which was conducted during the
laboratory session (see section Diagnostic Assessment).

Main exclusion criteria were learning or developmental disorders,
psychosis, substance-use disorder (except tobacco), and regular con-
sumption of any psychoactive substances known to interfere with the
performance in cognitive tasks. Some of the research projects had
additional exclusion criteria, for example, use of medication known to
influence the hypothalamic-pituitary-adrenal (HPA) axis due to the
conduction of laboratory stress inductions.

Originally, 74 individuals with pathological gaming behavior, 138
individuals with risky gaming behavior, and 171 participants with non-
problematic gaming behavior took part in the laboratory session and the
subsequent ambulatory assessment. We excluded participants who
admitted to responding carelessly (n = 4), displayed missing data in
gaming-related variables (n = 27), or did not meet our inclusion
threshold of eight completed days of the ambulatory assessment (n =
27). To create equal-sized groups with similar sociodemographic char-
acteristics, the groups were matched regarding age and gender using the
case-control matching function of IBM SPSS Statistics for Windows,
version 29 (IBM Corp., Armonk, N.Y., USA). For age, a tolerance of five
years was chosen. As individuals with pathological gaming behavior
were the focus of our analysis and also constituted the smallest group,
we matched both the sample with risky gaming behavior and the sample
with non-problematic gaming behavior with the sample with patho-
logical gaming behavior. The matching resulted in a final sample of 62
individuals per group. Comparing included and excluded participants
per group on key baseline variables yielded only few differences. Sig-
nificant differences only emerged regarding skill development motives
in the pathological group, and regarding coping-related gaming motives,
recreational gaming motives, and the number of fulfilled criteria in the
non-problematic group (see Table Al in the supplementary material). As
these differences either concerned control variables or manifested in a
way that should result in a more conservative testing of our group-
related hypotheses, they were considered neglectable.

2.3. Measures

2.3.1. Diagnostic assessment

To classify participants as individuals with pathological, risky, or
non-problematic gaming behavior, the structured clinical interview
Assessment of Internet and Computer Game Addiction (AICA-SKL:IBS;
Miiller & Wolfling, 2017) was conducted, which is based on the DSM-5
criteria for Internet gaming disorder (American Psychiatric Association,
2013) and was supplemented by questions on functional impairment of
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the World Health Organization Disability Assessment Schedule 2.0
(WHODAS 2.0; Kirchberger et al., 2014; Ustun et al., 2010). This was
done to account for the (slightly stricter) ICD-11 criteria. Each of the
nine criteria was assessed on a six-point Likert scale ranging from 0 (not
applicable) to 5 (very applicable) regarding its occurrence in the last 12
months. If rated with 4 or 5, the criterion was considered to be fulfilled.
The interviews were conducted by trained PhD and master students,
who were regularly supervised by licensed psychotherapists (AM, MD,
and SSL).

In addition to the clinical interview, which was used for group
allocation, we used the Assessment of Criteria for Specific Internet-use
Disorders (ACSID-11; Miiller et al., 2022) as dimensional measure of
symptom severity. The ACSID-11 is a screening instrument, which is
based on the ICD-11 criteria for gaming disorder (World Health Orga-
nization, 2019) and has shown good reliability and validity (Oelker
et al., 2024). Symptoms of gaming disorder are rated regarding how
frequently (0 = never, 1 = rarely, 2 = sometimes, 3 = often) and how
intensively (0 = not at all intense, 1 = rather not intense, 2 = rather intense,
3 = intense) they are experienced. For the present study, we used a mean
score of the frequency response scale (Miiller et al., 2022). Cronbach's
alpha was 0.92 in our sample.

2.3.2. Assessment of gaming motives

To measure gaming motives, we relied on the Motives for Online
Gaming Questionnaire (MOGQ; Demetrovics et al., 2011). The German
version used in our study did refer not only to online games as the
original scale but to gaming in general (cf. Brandtner et al., 2022). The
27 items are rated on a 5-point Likert scale (1 = almost never/never, 2 =
some of the time, 3 = half of the time, 4 = most of the time, 5 = almost
always/always). The Coping subscale captures the motivation to reduce
feelings of distress and aggression and to meliorate one's mood. Addi-
tionally, the questionnaire assesses escape-related, social-related,
fantasy-related, competition-related, and recreational motives as well as
motives surrounding skill development. Internal consistencies of the
subscales were mostly acceptable to high (Coping: a = 0.77; Escape: o =
0.92; Social: a = 0.83; Competition: a = 0.91; Skill development: a =
0.92; Fantasy: a = 0.88; Recreational: « = 0.70).

2.3.3. Assessment of perceived chronic stress

Perceived chronic stress was assessed with the Chronic Stress
Screening Scale (SSCS), a global measure of stress from the Trier In-
ventory of Chronic Stress (Petrowski et al., 2012; Schulz et al., 2004).
The screening scale consists of 12 items, capturing chronic stress due to
high demands or unmet needs in the occupational and private sphere.
Participants had to indicate on a five-point Likert scale how often in the
last three months they encountered the situations and experiences
described. The response categories are 0 = never, 1 = rarely, 2 = some-
times, 3 = often, 4 = very often and a sum score of all items was computed.
Cronbach's alpha for the SSCS was 0.90 in our sample.

2.3.4. Assessment of daily stress, daily gaming usage, and daily use time

The 14-day ambulatory assessment was intended to capture daily
emotional states and gaming-related experiences. For the current study,
only the questions regarding daily usage, use time, and stress were
relevant. Daily stress was measured with a single question (How stressed
did you feel today?), which participants had to answer on a 10-point
rating scale ranging from 1 = not stressed at all to 10 = very stressed.
Gaming usage was assessed by asking participants whether they had
engaged in gaming that day (yes/no). In case of gaming usage, partici-
pants were asked to report the time they had spent with gaming. In case
they did not engage in gaming, they were asked to name another activity
they performed that day and provide a time rating for this alternative
activity. This additional question ensured that participants were not
tempted to deny their gaming usage just in order to reduce the number
of questions.
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2.4. Statistical analysis

In the first step, we prepared the use time data gathered in the
ambulatory assessment. Although use time was only assessed for days
individuals engaged in gaming, we decided to assign use times of zero
for completed days without gaming usage to also include participants
with few or no gaming usage in these analyses.

To examine differences between individuals with pathological, risky,
and non-problematic gaming behavior, ANOVAs with (severity-)group
as between-subject factor were computed. If significant group effects
were found, post hoc tests with Bonferroni correction (i.e., p-values were
multiplied by the number of post-hoc comparisons per outcome and
compared against a constant alpha level of 0.05) were conducted. For
the ANOVAs and post hoc tests on daily stress and daily use time, the
degrees of freedom were estimated with the Satterthwaite's
approximation.

Before conducting the regression analyses, correlations between
stress-related and gaming-related variables were inspected in the whole
sample (group with pathological, risky, and non-problematic gaming
behavior) and per group. For the variables measured during the ambu-
latory assessment, both within- and between-subject correlations are
reported. While the between-subject correlations refer to associations on
the participant level, with daily measurements being averaged across
days, the within-subject correlations refer to associations on the daily
level.

For the prediction of daily usage and daily use time, multilevel
models were estimated to account for the clustered structure of the data,
with repeated daily measurements (level 1) being nested in participants
(level 2). The use of multilevel models allowed to investigate the asso-
ciation of stress with usage and use time within participants, while also
considering effects of interindividual characteristics like chronic stress
or gaming motives. The intraclass correlations of the daily measures
indicated substantial between- as well as within-person variance, hence
justifying the use of multilevel models (ICCgaily usage = 0.51; ICCdaily use
time = 0.39; ICCaily stress = 0.27). We computed linear regression ana-
lyses for the continuous variable use time, and logistic regression ana-
lyses for the dichotomous variable usage. In both models, daily stress
was included as level-1 predictor, and perceived chronic stress, gaming
motives, and symptom severity were included as level-2 predictors. As
gaming motives have been shown to be moderately to strongly corre-
lated with each other (Demetrovics et al., 2011), we included not only
coping-related but all gaming motives of the MOGQ to analyze whether
coping motives were able to explain unique variance in usage/use time
beyond other gaming motives. The predictors were included stepwise,
beginning with daily and chronic stress and their interaction, followed
by gaming motives and the interaction of coping-related gaming motives
with daily stress, and finally continuous symptom severity (measured
with the ACSID-11) and its interaction with daily stress. The interaction
between symptom severity and daily stress was included to test for po-
tential symptom-dependent effects of daily stress on use time/usage not
covered by the interactions with chronic stress and coping motives. The
level-1 predictor daily stress was person-mean centered, and the level-2
predictors were grand-mean centered (Enders & Tofighi, 2007). Both
models were estimated with random slopes and intercepts. For the linear
model on daily use time, the degrees of freedom for the t-tests of the
fixed effects were estimated with the Satterthwaite's approximation.

As effect size for the linear model on daily use time, we reported R?
(f""l)mml, i. e., the proportion of outcome variance explained by fixed
effects, random slopes, and random intercepts, and RZP, i. e, the pro-
portion of total outcome variance explained by fixed effects only (Rights
& Sterba, 2019; Shaw et al., 2023).

The analyses were conducted in R (version 4.3.3, R Core Team, 2024)
and the significance level was set at 0.05. We used the R package misty
(Yanagida, 2025) to calculate the within- and between-person correla-
tions as well as the descriptive statistics for the level-1 variables. The
multilevel models were estimated with the R packages lme4 (Bates et al.,
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2015), ImerTest (Kuznetsova et al., 2017), and r2mlm (Shaw et al.,
2023).

2.5. Transparency and openness

The data presented here was collected as part of a larger research
unit on Internet-use disorders. The central project of the research unit
has been preregistered at OSF: https://osf.io/6x93n/overview.

3. Results
3.1. Sample characteristics and group comparisons

Participants were predominantly male (7 females and 55 males in
each group). The mean age did not significantly differ between the
groups (see Table 1), which confirmed that the matching was successful.
Although the number of school years was significantly lower in the
group with pathological gaming behavior compared to the group with
non-problematic gaming behavior, the effect size was only small, with
all groups displaying a high level of education, with an average of 12
school years.

As expected, the three groups differed significantly not only in the
number of criteria fulfilled in the clinical interview, which was used for

Table 1
Sociodemographic, Gaming-Related and Stress-Related Variables.
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group allocation, but also in self-reported symptom severity as measured
with the ACSID-11. Additionally, individuals with pathological gaming
behavior were characterized by significantly higher levels of perceived
chronic stress and a higher agreement to use gaming to cope with
negative emotions compared to the individuals with risky and non-
problematic gaming behavior (see Table 1). Differences between the
group with risky gaming behavior and the group with non-problematic
gaming behavior were not significant. Significant group differences
were also observed with regard to gaming motives of escape, competi-
tion, skill development, and fantasy.

With regard to the ambulatory assessment, participants completed
on average 90.36% (SD = 11.72) of the 14 days. The compliance rate did
not differ between the groups, F(2, 183) = 0.80, p = 0.45, ng =0.01. The
majority of entries were made in the evening between 6.00 pm and
11.59 pm (72.80%). The remaining entries were made in the night be-
tween 0.00 am and 5.59 am (15.60%) or the next day in the morning
between 6.00 am and 2.00 pm (11.60%). During the ambulatory
assessment, participants with pathological and risky gaming behavior
engaged in gaming on significantly more days than the individuals with
non-problematic gaming behavior (Table 1). Furthermore, daily use
times differed significantly between groups. Individuals with patholog-
ical gaming behavior demonstrated the highest use times, followed by
individuals with risky gaming behavior. Finally, group differences were

Variable Pathological gaming (PG) Risky gaming (RG) Non-problematic gaming Group comparison
(Nindividuals = 62, Nobservations = (Nindividuals = 62, Nobservations = (NG)
771) 790) (Mindividuats = 62, Nobservations =
792)
M SDpetween  SDwithin M SDpetween  SDwithin M SDpetween ~ SDwithin ~ F p ? Post-hoc
comparison
Sociodemographic
characteristics
Age (years) 25.77 5.09 25.61 5.53 24.94 4.63 0.47 0.62 0.01
Education 12.48 1.07 12.74 0.77 12.89 0.45 4.03 0.02 0.04 PG < NG
(school years)
Clinical variables
Number of criteria 6.45 1.31 2.94 0.99 0.44 0.59 556.19 <0.001 0.86 PG > RG > NG
fulfilled in clinical
interview (AICA-SKI:
1BS)
Symptom severity 1.63 0.78 1.11 0.59 0.50 0.41 52.84 <0.001 0.37 PG > RG > NG
(ACSID-11)
Coping motives 3.28 0.83 2.77 0.83 2.55 0.81 12.87 <0.001 0.12 PG> RG, NG
(MOGQ)
Escape motives 3.43 1.24 2.39 0.90 1.94 0.79 36.70 <0.001 0.29 PG > RG> NG
(MOGQ)
Social motives 2.48 1.04 2.11 0.96 2.09 0.92 3.13 0.046 0.03 PG = RG = NG
(MOGQ)
Competition motives 3.22 1.24 2.97 1.17 2.56 1.13 5.01 0.01 0.05 PG> NG
(MOGQ)
Skill development 2.73 1.22 2.25 1.04 2.23 1.07 4.06 0.02 0.04 PG > NG
motives (MOGQ)
Fantasy 2.83 1.34 2.17 1.05 1.77 0.80 15.28 <0.001 0.14 PG> RG, NG
motives (MOGQ)
Recreational 4.07 0.74 4.22 0.72 3.98 0.87 1.46 0.24 0.02
motives (MOGQ)
Perceived chronic 24.11 9.88 19.45 8.65 16.58 7.84 11.49 <0.001 0.11 PG > RG, NG
stress (SSCS)
Daily measures
Days with gaming 59.33 31.95 59.45 28.89 43.99 30.66 5.26 0.01 0.05 PG, RG > NG
usage
(% of completed days)
Daily gaming use time 148.16 113.07 134.16  108.03 74.16 117.48  62.51 56.25 83.21 13.94 <0.001 0.13 PG> RG> NG
(min/day)
Daily stress 4.84 1.41 2.14 4.19 1.02 2.09 4.30 1.28 2.03 4.00 0.02 0.04 PG>RG

Note. To test for group difference, ANOVAs with group as between-subject factor were computed. If significant group effects were found, Bonferroni corrected post-hoc
tests were conducted. Significant differences are highlighted in bold. AICA-SKI:IBS = Assessment of Internet and Computer Game Addiction — Structured Clinical
Interview; ACSID-11 = Assessment of Criteria for Specific Internet-use Disorders; MOGQ = Motives for Online Gaming Questionnaire; SSCS = Chronic Stress Screening

Scale.
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observed with regard to daily stress, with individuals with pathological
gaming behavior reporting higher levels of daily stress than individuals
with risky gaming behavior. The daily stress levels of the individuals
with non-problematic gaming behavior fell in between the other groups,
without differing significantly either from individuals with risky or from
individuals with pathological gaming behavior.

3.2. The effect of daily stress and the moderating influences of chronic
stress and coping-related gaming motives on daily usage and use time

On days on which individuals experienced higher levels of stress,
they were not only less likely to engage in gaming (ryitin = —0.06, p <
0.01) but also reported shorter use times (ryimin = —0.11, p < 0.001).
Concerning daily stress and daily use time, significant negative corre-
lations were observed in all groups (pathological gaming: ryimin =
—0.11; p = 0.004; risky gaming: ryimin = —0.09; p = 0.01; non-
problematic gaming: rymin = —0.15; p < 0.001). The negative associa-
tion between daily usage and daily stress was also evident in all groups,
however reached significance only in the control group (pathological
gaming: ryithin = —0.06; p = 0.09; risky gaming: ryimin = —0.04; p = 0.28;
non-problematic gaming: rnin = —0.08; p = 0.02).

In contrast, on the between-subject level, daily stress was not
significantly correlated with daily usage and daily use time (see
Table 2), i.e., individuals with higher daily stress levels were not more
likely to engage in gaming nor did they report longer use times
compared to individuals with lower daily stress levels. Both daily use
time and daily usage were most strongly associated with social gaming
motives and symptom severity. Perceived chronic stress was signifi-
cantly associated with daily stress, in the sense that individuals with
higher chronic stress levels also reported higher levels of daily stress.
Furthermore, significant positive associations of coping-related and
escape-related gaming motives with daily stress and perceived chronic
stress emerged. Between-subject correlations per group can be found in
the supplementary material (see Table A2, A3, and A4).

First, we tested whether daily gaming usage (yes/no) was predicted
by daily stress and its interaction with perceived chronic stress, coping-
related gaming motives, and symptom severity. When entering daily
stress, chronic stress, and their interaction in a first step, only daily stress
significantly predicted daily usage (see Table 3), with higher daily stress
levels being associated with a lower likelihood to engage in gaming on
that day. When entering gaming motives in the next step, social gaming
motives emerged as additional significant predictor with high social
gaming motives being linked to a higher probability to engage in
gaming. However, neither the main effect of coping-related gaming
motives nor their interaction with daily stress was significant. In the
final model, after including symptom severity and its interaction with
daily stress, only daily stress, social gaming motives, recreational
gaming motives, and symptom severity significantly predicted gaming
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usage. The negative effect of daily stress on usage did not differ by
continuous symptom severity, as evidenced by the non-significant
symptom severity by daily stress interaction (see also Fig. 1).

Second, we tested whether daily use time of gaming was predicted by
daily stress and the interaction of daily stress with perceived chronic
stress, coping-related gaming motives, and symptom severity (see
Table 4). Entering daily stress, chronic stress, and their interaction in a
first step revealed a significant negative effect of daily stress on daily use
time. Neither chronic stress nor its interaction with daily stress was
significant. The negative effect of daily stress remained significant when
entering gaming motives in the next step, while neither coping motives
nor their interaction with daily stress emerged as significant predictors.
Of all gaming motives, only social gaming motives significantly pre-
dicted daily use time. Symptom severity emerged as additional signifi-
cant predictor in the final model, meaning that individuals with higher
symptom severity reported higher use times. The non-significant
symptom severity by daily stress interaction implied that the negative
effect of daily stress did not differ by continuous symptom severity (see
also Fig. 2).

4. Discussion

The aim of our study was to investigate the effects of daily stress and
the moderating effects of chronic stress and coping-related gaming
motives on daily use patterns of gaming in individuals with non-
problematic, risky, and pathological gaming behavior.

Group comparisons revealed significantly higher levels of coping-
related gaming motives in individuals with pathological gaming
behavior compared to individuals with risky or non-problematic gaming
behavior. This finding is in line with previous studies, which identified
coping-related gaming motives as a variable associated with gaming
disorder (Backlund et al., 2022; Lin et al., 2021). Moreover, initial evi-
dence suggested that coping-related gaming motives may not only be
associated with gaming disorder, but may also contribute to the pro-
gression of gaming disorder symptoms over time (Cudo et al., 2023).
Individuals with pathological gaming behavior not only displayed
stronger coping-related gaming motives but also scored higher on
gaming motives related to skill development, competition, escape, and
fantasy. These results might be explained with different subtypes of
problematic gaming, as described by Billieux et al. (2015), with some
individuals being primarily driven by escape/coping motives, while for
others achievement motives were more relevant.

In addition to several gaming motives, perceived chronic stress was
significantly increased in individuals with pathological gaming
behavior. This observation mirrors the results of Koenig et al. (2019) and
is in line with theoretical assumptions which describe chronic stress as
risk factor for addictions (Sinha, 2008). The assumed pathway involves
alterations in the stress response system and a reliance on addictive

Table 2
Between-Subject Correlations of Gaming-Related and Stress-Related Variables.
Variable 1 2 3 4 5 6 7 8 9 10 11
1. Daily usage (yes/no) - -
2. Daily use time (min/day) 0.73* -
3. Daily stress —0.15 —0.11 -
4. Perceived chronic stress (SSCS) —0.04 0.002 0.40* —
5. Coping motives (MOGQ) 0.12 0.11 0.22* 0.36%
6. Escape motives (MOGQ) 0.05 0.16* 0.17* 0.51* 0.60* -
7. Social motives (MOGQ) 0.27* 0.27* —0.06 0.06 0.13 0.03 -
8. Competition motives (MOGQ) 0.13 0.17* 0.05 0.09 0.08 0.18* 0.25* -
9. Skill development motives (MOGQ) 0.07 0.13 —-0.13 0.10 0.34* 0.17* 0.41* 0.40* -
10. Fantasy motives (MOGQ) 0.03 0.15*% 0.14 0.37* 0.54* 0.62* 0.11 0.15*% 0.37* -
11. Recreational motives (MOGQ) 0.20* 0.10 —-0.15 —-0.01 0.50* 0.10 0.20* 0.001 0.29* 0.21* -
12. Symptom severity (ACSID-11) 0.24* 0.30" 0.27* 0.38* 0.25* 0.52* 0.06 0.33* 0.01 0.26* —-0.12

Note. N = 186. SSCS = Chronic Stress Screening Scale; MOGQ = Motives for Online Gaming Questionnaire; ACSID-11 = Assessment of Criteria for Specific Internet-use

Disorders.
" p < 0.05.
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Table 3
The Prediction of Daily Usage (yes/no) of Gaming by Daily Stress, Chronic Stress, Gaming Motives, and Symptom Severity.
Model 1 Model 2 Model 3
OR 95% CI P OR 95% CI p OR 95% CI P
Daily stress 0.930 [0.880; 0.983] 0.010 0.933 [0.882; 0.987] 0.016 0.932 [0.881; 0.986] 0.014
Perceived chronic stress 1.003 [0.972; 1.035] 0.853 0.992 [0.957; 1.028] 0.662 0.980 [0.946; 1.015] 0.256
Daily stress x perceived chronic stress 0.999 [0.993; 1.005] 0.720 1.000 [0.993; 1.006] 0.943 0.999 [0.992; 1.006] 0.770
Coping motives 1.168 [0.707; 1.929] 0.544 1.100 [0.677; 1.789] 0.699
Escape motives 1.084 [0.744; 1.578] 0.675 0.856 [0.583; 1.256] 0.426
Social motives 1.630 [1.188; 2.238] 0.002 1.547 [1.138; 2.103] 0.005
Competition motives 0.177 [0.906; 1.529] 0.222 0.994 [0.761; 1.299] 0.967
Skill development motives 0.798 [0.579; 1.102] 0.171 0.898 [0.654; 1.231] 0.503
Fantasy motives 0.936 [0.671; 1.306] 0.697 0.950 [0.689; 1.310] 0.754
Recreational motives 1.514 [0.966; 2.373] 0.070 1.728 [1.112; 2.685] 0.015
Daily stress x coping motives 0.970 [0.904; 1.040] 0.385 0.965 [0.900; 1.035] 0.324
Symptom severity 2.458 [1.537; 3.933] <0.001
Daily stress x symptom severity 1.029 [0.939; 1.128] 0.536

Note. Ningividuais = 186; Nobservations = 2353. Significant effects are highlighted in bold. The level-1 predictor daily stress was person-mean centered, and the level-2
predictors were grand-mean centered before being entered in the regression analysis. The models were estimated with random slopes and intercepts. OR = odds

ratio, CI = confidence interval.
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Fig. 1. Association between Daily Stress and Daily Usage (Yes/No) for Different Levels of Continuous Symptom Severity

Note. Simple slopes for the association between daily stress and daily usage (yes/no) are presented for different values of the moderator variable symptom severity (M
-1SD, M, M + 1 SD), measured with the ACSID-11. The values of the moderator variable were derived from continuous symptom severity, independent of categorical
group membership. Symptom severity was grand-mean centered, and daily stress person-mean centered.

behaviors or substances to cope with stress (Baker et al., 2004; Brand,
2022; Brand et al., 2016; Cooper et al., 1988; Dong & Potenza, 2014).
Consistently, in our study, coping-related gaming motives were posi-
tively associated with perceived chronic stress. Even stronger correla-
tions were observed between chronic stress and escape motives, which
capture the motivation to escape reality through gaming (Demetrovics
et al.,, 2011) and are sometimes considered as avoidant coping strategy
(Melodia et al., 2022). The cause-effect relationship between maladap-
tive coping strategies, like turning to gaming to deal with stress or
escape reality, and chronic stress might be bidirectional, with the effects
intensifying each other. Such a vicious cycle was described by Crielaard
et al. (2021) in the context of adverse socioeconomic conditions. The
authors proposed that the recurrent experience of uncontrollable
stressors can foster avoidance-related coping styles, preventing in-
dividuals from dealing with current stressors, thereby further increasing

chronic stress levels (Crielaard et al., 2021). While there are reasonable
arguments to consider chronic stress as predisposing factor for patho-
logical gaming behavior, higher levels of chronic stress could also
indicate distress caused by the pathological gaming behavior itself.
Concerning the principal aim of our study, examining the role of
daily stress in daily gaming usage and use time, we found that, contrary
to our expectations, daily stress was negatively associated with the
likelihood of engaging in gaming and use time, independently of
continuous symptom severity as measured with an ICD-11 based ques-
tionnaire. On the bivariate level, the negative association could be
observed in all groups (as defined by the clinical interview), although
the association between daily usage and daily stress missed significance
in the group with risky and pathological gaming behavior. One expla-
nation for the negative relationship between daily stress and usage/use
time may be that stressful days required individuals to fulfil a variety of
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Table 4
The Prediction of Daily Use Time (min/day) by Daily Stress, Chronic Stress, Gaming Motives, and Symptom Severity.
Model 1 Model 2 Model 3
B (SE) B p B (SE) B p B (SE) B p
Daily stress —5.905 (1.344) —0.104 <0.001 —5.952 (1.351) —0.105 <0.001 —5.970 (1.351) —0.106 <0.001
Perceived chronic stress 0.905 (0.760) 0.093 0.235 —0.297 (0.866) —0.030 0.732 —0.877 (0.853) —0.090 0.306
Daily stress x perceived chronic stress 0.097 (0.147) 0.016 0.509 0.138 (0.157) 0.022 0.380 0.179 (0.169) 0.029 0.292
Coping motives 0.310 (11.972) 0.003 0.979 —2.610 (11.593) —0.025 0.822
Escape motives 11.732 (8.780) 0.151 0.183 0.857 (8.946) 0.011 0.924
Social motives 26.844 (7.393) 0.291 <0.001 24.738 (7.147) 0.268 0.001
Competition motives 4.064 (6.110) 0.054 0.507 —3.593 (6.238) —0.048 0.565
Skill development motives —6.469 (7.513) —0.080 0.390 —1.182 (7.379) —0.015 0.873
Fantasy motives 4.643 (7.811) 0.060 0.553 5.735 (7.533) 0.074 0.448
Recreational motives 3.882(10.391) 0.033 0.709 9.446 (10.126) 0.081 0.352
Daily stress x coping motives —1.568 (1.663) —0.024 0.347 —1.442 (1.673) —0.022 0.390
Symptom severity 42.118 (11.176) 0.353 <0.001
Daily stress x symptom severity —1.288 (2.052) —0.016 0.531
R2(ym 0.415 0.424 0.425
RZD, 0.010 0.054 0.082

Note. Nindividuals = 186; Nobservations = 2353. Significant effects are highlighted in bold. The level-1 predictor daily stress was person-mean centered, and the level-2
predictors were grand-mean centered before being entered in the regression analyses. The models were estimated with random slopes and intercepts.
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Fig. 2. Association between Daily Stress and Daily Use Time (min/day) for Different Levels of Continuous Symptom Severity

Note. Simple slopes for the association between daily stress and daily use time (min/day) are presented for different values of the moderator variable symptom
severity (M - 1 SD, M, M + 1 SD), as measured with the ACSID-11. The values of the moderator variable were derived from continuous symptom severity, inde-
pendent of categorical group membership. Symptom severity was grand-mean centered, and daily stress person-mean centered.

tasks, thus leaving little time for gaming. While this explanation is
plausible for individuals with non-problematic gaming behavior, it is,
however, less convincing for individuals with pathological gaming
behavior, as reducing gaming in the case of more pressing tasks would

require inhibitory control. Yet, diminished control over the behavior is a
key feature of gaming disorder (American Psychiatric Association, 2013;
World Health Organization, 2019). Significant impairments in inhibi-
tory control were also observed for individuals with pathological
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Internet use (including individuals with pathological gaming behavior)
in our research unit (S. M. Miiller et al., 2025). Although the effect sizes
were only small and the results cannot be directly applied to our study,
as the analyses were based not only on the participants of this study but
on a larger and more diverse sample, they call into question whether our
participants with pathological gaming behavior were indeed able to
reduce gaming on stressful days.

However, reduced usage and use time may not necessarily be the
effect of increased stress levels. As daily stress, usage, and use time were
assessed only once a day in the evening, we cannot establish the tem-
poral order and hence the causality between these events. Consequently,
the results could also reflect a stress-relieving effect of gaming, with
individuals reporting lower stress levels if they have engaged in gaming
throughout the day. There is indeed some evidence for a stress-reducing
effect of gaming (Desai et al., 2021), however, also studies reporting
increased stress levels after gaming (for a review see, Krarup & Krarup,
2020; Wang et al., 2023).

One may also assume different mechanisms depending on the
symptom severity of problematic gaming. In individuals with non-
problematic gaming behavior, the negative association between daily
stress and usage/use time could reflect successful reduction of gaming
on stressful days. In contrast, in individuals with pathological gaming
behavior, who appear to more strongly rely on gaming to cope with
stress, the negative association with use time could present dysfunc-
tional, albeit effective stress reduction through gaming.

Our results differ from the findings by Kim and Kwon (2018) who
identified aversive emotional states as predictors of increased gaming
usage. However, not only did they schedule several assessments
throughout the day, which allowed them to get a more detailed picture,
but they also focused on a broad range of negative emotions without
directly assessing perceived stress.

As previous studies from substance-related addictions had yielded
only weak support for a link between daily stress and usage, we exam-
ined chronic stress and coping-related gaming motives as potential
moderators. Contrary to our assumptions, neither chronic stress nor
coping motives emerged as significant moderators in the association
between daily stress and gaming usage/use time. However, the partici-
pants in our study displayed rather moderate levels of chronic stress,
with even the mean score of individuals with pathological gaming
behavior not exceeding the scale mean. Different results might be
observed if individuals with more severe levels of chronic stress are
assessed. Furthermore, the relationship between daily stress and usage/
use time may be more complex than examined so far, and future studies
may benefit from considering additional moderators such as inhibitory
control or mediating processes like stress-related craving.

Although coping-related gaming motives were elevated in in-
dividuals with pathological gaming behavior as well as associated with
the continuous measure of symptom severity, they predicted neither
gaming time nor gaming usage. Hence, if coping-related gaming motives
contribute to the development of gaming disorder, as suggested by a
longitudinal study (Cudo et al., 2023), their influence may not work via
the augmentation of usage and use time. Alternatively, they might
promote gaming disorder symptoms by undermining other more func-
tional coping strategies and/or leading to gaming at the expense of other
activities or obligations. Instead of coping motives, social motives
emerged as a significant predictor for daily usage and use time. As social
motives were not related to symptom severity, they seem to promote
engagement rather than problematic involvement. Nevertheless, initial
evidence from longitudinal studies points towards loneliness as a pre-
dictor for gaming disorder (Vuorinen et al., 2024; Zhuang et al., 2023),
suggesting that some individuals may use gaming to compensate for a
lack of social contacts outside the virtual world. In such cases, social
motives could potentially have a dysfunctional component. In light of
these considerations, feelings of loneliness rather than stress might
trigger gaming usage and should be considered in future ambulatory
assessments.
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Given our findings, one might also speculate that gaming usage is
motivated rather by appetitive than aversive motivation similarly to
findings in a recent meta-analysis on alcohol use (Bresin & Hunt, 2025).
Hence, future studies may benefit from exploring the influence of
enhancement motives and positive affect, both of which emerged as
significant predictors in the realm of alcohol consumption (Bresin &
Fairbairn, 2019; Lannoy et al., 2019).

4.1. Strengths, limitations, and future research

To the best of our knowledge, our study is the first ambulatory
assessment study that examined the link between daily stress and daily
gaming use. However, when interpreting the findings of our study, there
are also some limitations which should be kept in mind. Daily stress was
captured with one item only and asking individuals how stressed they
had felt could have left room for different interpretations. For example,
some individuals may have equated feeling stressed with having many
tasks to do. Furthermore, our self-report measure only captured the
psychological stress response. Given the discrepancy between subjective
and biological stress measures (Campbell & Ehlert, 2012), future studies
should consider also assessing the physiological stress response, for
example by collecting daily measures of salivary cortisol, blood pres-
sure, or heart rate (Weber et al., 2022). When it comes to our sample, it
is relevant to mention that it consisted mainly of young, male partici-
pants, hence it remains unclear if our findings also apply to other soci-
odemographic groups.

By including individuals with risky gaming behavior, we examined a
group that has received little attention in research so far. However, due
to the sparse research on this group, validated cutoffs to define risky
gaming behavior are missing. Hence, we cannot be sure if our own cutoff
(2-4 fulfilled criteria) was effective in distinguishing this group, espe-
cially as individuals with risky gaming behavior did turn out not to differ
from individuals with non-problematic gaming behavior with regard to
potential risk factors like chronic stress and coping-related gaming
motives.

As mentioned before, the design of our ambulatory assessment did
not allow us to identify the temporal order between daily stress and daily
use of gaming. Future studies would hence benefit from using a more
finely grained assessment of stress and use, for example by scheduling
several random assessments during the day, as Silbermann et al. (2008),
Miiller et al. (2012), or Kim and Kwon (2018) did. Additionally, to
clearly identify chronic stress as vulnerability factor for gaming disor-
der, longitudinal studies are needed.

Finally, our inclusion requirement of at least eight completed days
might have resulted in a sample which was biased towards higher-
functioning participants. Although comparisons between excluded and
included participants did not indicate such a bias and rather pointed
towards higher symptom severity in included participants with non-
problematic gaming, we cannot rule out that excluded participants
scored lower on variables not examined in our study, like inhibitory
control. The few differences observed between included and excluded
participants were considered neglectable. They either concerned control
variables (such as skill development and recreational motives) or man-
ifested in a way that should have resulted in a more conservative testing
of our group-related hypotheses (i.e., higher levels of coping-related
gaming motives and symptom severity in included participants with
non-problematic gaming).

4.2. Clinical implications

In light of the stronger endorsement of escape- and coping-related
gaming motives in individuals with pathological gaming behavior,
prevention or intervention programs for gaming disorder could benefit
from teaching alternative coping strategies. In fact, a positive psychol-
ogy program, which focused on active coping, psychological resilience, a
growth mindset, and emotion regulation, was effective in reducing
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symptoms of gaming disorder in primary pupils (Cheng et al., 2024).
Moreover, teaching functional coping strategies can help to reduce
perceived stress (Houston et al., 2017), which may also be beneficial for
individuals with gaming disorder given their elevated levels of chronic
stress observed in our and a previous study (Koenig et al., 2019).

Furthermore, addressing the social component of gaming by helping
individuals to build/strengthen meaningful relationships outside the
gaming world and encouraging non-virtual social activities could pre-
sent a relevant element in the prevention or treatment of gaming dis-
order. In fact, some therapy programs do already include topics like
relationships (Moll & Thomasius, 2019) or interpersonal skills (Torres-
Rodriguez et al., 2018). Although daily stress was not associated with
increased gaming usage or time in our study, it may still be a relevant
trigger for some individuals, who might hence benefit from considering
this aspect in therapy. Accordingly, therapists may conduct finely
grained behavioral analyses to identify whether and how daily stress or
aversive emotions in general are related to gaming behavior, thereby
also determining whether the behavior is used as a coping strategy. A
promising approach to identify potential addiction-related triggers and
deliver tailored support are ecological momentary interventions (Heron
& Smyth, 2010). For example, an ecological momentary intervention for
smoking cessation assessed current lapse triggers, like stress, and pro-
vided tailored messages how to cope with these triggers (Businelle et al.,
2016).

5. Conclusion

Our results indicated negative associations between daily stress and
daily usage/use time of gaming in individuals with non-problematic,
risky, and pathological gaming behavior. More research is needed to
clarify whether this negative association reflects reduction of gaming
time on stressful days or results from a potential stress-relieving effect of
gaming. Furthermore, chronic stress levels and the endorsement of
several gaming motives were higher in individuals with pathological
gaming behavior, suggesting that teaching adaptive coping strategies
and finding alternative rewarding activities may be a relevant element
in the prevention and treatment of gaming disorder.

CRediT authorship contribution statement

Anna M. Schmid: Writing — original draft, Methodology, Investi-
gation, Formal analysis, Data curation, Conceptualization. Tobias A.
Thomas: Writing — review & editing, Methodology, Investigation,
Formal analysis, Data curation, Conceptualization. Andreas Oelker:
Writing — review & editing, Software, Methodology, Data curation,
Conceptualization. Dominik Vollbracht: Writing — review & editing,
Formal analysis. Niklas Meurer: Writing — review & editing, Software,
Data curation. Lukas Mallon: Writing — review & editing, Investigation,
Data curation. Martin Diers: Writing — review & editing, Supervision,
Project administration, Funding acquisition. Nanne Dominick: Writing
- review & editing, Investigation, Data curation. Miriam Kampa:
Writing — review & editing, Investigation, Data curation. Oliver T. Wolf:
Writing — review & editing, Supervision, Project administration, Fund-
ing acquisition. Matthias Brand: Writing — review & editing, Supervi-
sion, Project administration, Methodology, Funding acquisition,
Conceptualization. Astrid Miiller: Writing — review & editing, Super-
vision, Project administration, Methodology, Funding acquisition,
Conceptualization. Sabine Steins-Loeber: Writing — review & editing,
Supervision, Project administration, Methodology, Funding acquisition,
Conceptualization.

Funding
The work of AMS, TAT, AO, NM, LM, MD, ND, MK, OTW, MB, AM,

and SSL on this article was carried out in the context of the Research Unit
ACSID, FOR2974, funded by the Deutsche Forschungsgemeinschaft

10

Acta Psychologica 263 (2026) 106321

(DFG, German Research Foundation) — 411232260. DV was supported
by the Deutsche Forschungsgemeinschaft (DFG, German Research
Foundation) — GRK 2277 — project number 310365261.

Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
The authors report no financial relationships with commercial interests
related to this manuscript. SSL, AM, MB, OTW, and MD receive funding
from the Deutsche Forschungsgemeinschaft (DFG, German Research
Foundation). MB also receives funding from the EU, and the German
Federal Ministry of Education and Research. SSL, AM, MB, OTW, and
MD have performed grant reviews for research-funding agencies; have
edited journals and journal sections; have given academic lectures in
clinical or scientific venues; and have generated book chapters for
publishers of mental health texts. If there are other authors, they declare
that they have no known competing financial interests or personal re-
lationships that could have appeared to influence the work reported in
this paper.

Acknowledgements

The authors would like to thank Stefan Bliimel and Nicolas Erdal for
their support with the data collection, and Ferdinand Gut, Felix Heu-
blein, and Jarl Mohring for their support with the telephone screenings.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.actpsy.2026.106321.

Data availability
Data will be made available on request.

References

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5. ed.). https://doi.org/10.1176/appi.books.9780890425596

Bécklund, C., Elbe, P., Gavelin, H. M., Sorman, D. E., & Ljungberg, J. K. (2022). Gaming
motivations and gaming disorder symptoms: A systematic review and meta-analysis.
Journal of Behavioral Addictions, 11(3), 667-688. https://doi.org/10.1556/
2006.2022.00053

Baik, J.-H. (2020). Stress and the dopaminergic reward system. Experimental & Molecular
Medicine, 52(12), 1879-1890. https://doi.org/10.1038/512276-020-00532-4

Baker, T. B., Piper, M. E., McCarthy, D. E., Majeskie, M. R., & Fiore, M. C. (2004).
Addiction motivation reformulated: An affective processing model of negative
reinforcement. Psychological Review, 111(1), 33-51. https://doi.org/10.1037/0033-
295X.111.1.33

Bates, D., Machler, M., Bolker, B., & Walker, S. (2015). Fitting linear mixed-effects
models using Ime4. Journal of Statistical Software, 67(1), 1-48. https://doi.org/
10.18637/jss.v067.i01

Beranuy, M., Carbonell, X., & Griffiths, M. D. (2013). A qualitative analysis of online
gaming addicts in treatment. International Journal of Mental Health and Addiction, 11
(2), 149-161. https://doi.org/10.1007/511469-012-9405-2

Billieux, J., Thorens, G., Khazaal, Y., Zullino, D., Achab, S., & van der Linden, M. (2015).
Problematic involvement in online games: A cluster analytic approach. Computers in
Human Behavior, 43, 242-250. https://doi.org/10.1016/j.chb.2014.10.055

Brand, M. (2022). Can internet use become addictive? Science, 376(6595), 798-799.
https://doi.org/10.1126/science.abn4189

Brand, M., Miiller, A., Stark, R., Steins-Loeber, S., Klucken, T., Montag, C., ...
Wegmann, E. (2021). Addiction Research Unit: Affective and cognitive mechanisms
of specific Internet-use disorders. Addiction Biology, 26(6), Article e13087. https://
doi.org/10.1111/adb.13087

Brand, M., Miiller, A., Wegmann, E., Antons, S., Brandtner, A., Miiller, S. M., ...
Potenza, M. N. (2025). Current interpretations of the I-PACE model of behavioral
addictions. Journal of Behavioral Addictions, 14(1), 1-17. https://doi.org/10.1556/
2006.2025.00020

Brand, M., Rumpf, H.-J., Demetrovics, Z., King, D. L., Potenza, M. N., & Wegmann, E.
(2019). Gaming disorder is a disorder due to addictive behaviors: Evidence from
behavioral and neuroscientific studies addressing cue reactivity and craving,
executive functions, and decision-making. Current Addiction Reports, 6(3), 296-302.
https://doi.org/10.1007 /s40429-019-00258-y


https://doi.org/10.1016/j.actpsy.2026.106321
https://doi.org/10.1016/j.actpsy.2026.106321
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1556/2006.2022.00053
https://doi.org/10.1556/2006.2022.00053
https://doi.org/10.1038/s12276-020-00532-4
https://doi.org/10.1037/0033-295X.111.1.33
https://doi.org/10.1037/0033-295X.111.1.33
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1007/s11469-012-9405-2
https://doi.org/10.1016/j.chb.2014.10.055
https://doi.org/10.1126/science.abn4189
https://doi.org/10.1111/adb.13087
https://doi.org/10.1111/adb.13087
https://doi.org/10.1556/2006.2025.00020
https://doi.org/10.1556/2006.2025.00020
https://doi.org/10.1007/s40429-019-00258-y

A.M. Schmid et al.

Brand, M., Rumpf, H.-J., Demetrovics, Z., Miiller, A., Stark, R., King, D. L., ...

Potenza, M. N. (2020). Which conditions should be considered as disorders in the
International Classification of Diseases (ICD-11) designation of “other specified
disorders due to addictive behaviors™? Journal of Behavioral Addictions, 11(2),
150-159. https://doi.org/10.1556,/2006.2020.00035

Brand, M., Wegmann, E., Stark, R., Miiller, A., Wolfling, K., Robbins, T. W., &
Potenza, M. N. (2019). The Interaction of Person-Affect-Cognition-Execution (I-
PACE) model for addictive behaviors: Update, generalization to addictive behaviors
beyond internet-use disorders, and specification of the process character of addictive
behaviors. Neuroscience and Biobehavioral Reviews, 104, 1-10. https://doi.org/
10.1016/j.neubiorev.2019.06.032

Brand, M., Young, K. S., Laier, C., Wolfling, K., & Potenza, M. N. (2016). Integrating
psychological and neurobiological considerations regarding the development and
maintenance of specific Internet-use disorders: An Interaction of Person-Affect-
Cognition-Execution (I-PACE) model. Neuroscience and Biobehavioral Reviews, 71,
252-266. https://doi.org/10.1016/j.neubiorev.2016.08.033

Brandtner, A., Antons, S., Liebherr, M., & Brand, M. (2022). How different gaming genres
can be described by required skills and motives for playing. Cyberpsychology,
Behavior, and Social Networking, 25(9), 613-619. https://doi.org/10.1089/
cyber.2022.0019

Bresin, K., & Fairbairn, C. E. (2019). The association between negative and positive affect
and alcohol use: An ambulatory study. Journal of Studies on Alcohol and Drugs, 80(6),
614-622. https://doi.org/10.15288/jsad.2019.80.614

Bresin, K., & Hunt, R. A. (2025). Appetitive and aversive motivation in dysregulated
behaviors: A meta-analysis. Personality and Social Psychology Bulletin, 51(2),
239-252. https://doi.org/10.1177/01461672231185509

Bresin, K., & Mekawi, Y. (2021). The “why” of drinking matters: A meta-analysis of the
association between drinking motives and drinking outcomes. Alcoholism: Clinical
and Experimental Research, 45(1), 38-50. https://doi.org/10.1111/acer.14518

Businelle, M. S., Ma, P., Kendzor, D. E., Frank, S. G., Vidrine, D. J., & Wetter, D. W.
(2016). An ecological momentary intervention for smoking cessation: Evaluation of
feasibility and effectiveness. Journal of Medical Internet Research, 18(12), Article
e321. https://doi.org/10.2196/jmir.6058

Campbell, J., & Ehlert, U. (2012). Acute psychosocial stress: Does the emotional stress
response correspond with physiological responses? Psychoneuroendocrinology, 37(8),
1111-1134. https://doi.org/10.1016/j.psyneuen.2011.12.010

Chappell, D., Eatough, V., Davies, M. N. O., & Griffiths, M. (2006). EverQuest—It’s just a
computer game right? An interpretative phenomenological analysis of online gaming
addiction. International Journal of Mental Health and Addiction, 4(3), 205-216.
https://doi.org/10.1007/5s11469-006-9028-6

Cheng, C., Li, S., & Chen, S. (2024). Evaluation of a multicomponent positive psychology
program to prevent gaming disorder and enhance mental wellness in primary pupils:
A randomized controlled trial. Journal of Behavioral Addictions, 13(3), 871-883.
https://doi.org/10.1556,/2006.2024.00052

Chrousos, G. P., & Gold, P. W. (1992). The concepts of stress and stress system disorders:
Overview of physical and behavioral homeostasis. JAMA, 267(9), 1244-1252.
https://doi.org/10.1001/jama.1992.03480090092034

Cohen, S., Gordon, L. U., & Kessler, R. C. (1997). Strategies for measuring stress in studies
of psychiatric and physical disorders. In S. Cohen, L. Underwood Gordon, &

R. C. Kessler (Eds.), Measuring stress: A guide for health and social scientists (pp. 3-26).
Oxford University Press.

Cooper, M. L., Russell, M., & George, W. H. (1988). Coping, expectancies, and alcohol
abuse: A test of social learning formulations. Journal of Abnormal Psychology, 97(2),
218-230. https://doi.org/10.1037//0021-843x.97.2.218

Crielaard, L., Nicolaou, M., Sawyer, A., Quax, R., & Stronks, K. (2021). Understanding
the impact of exposure to adverse socioeconomic conditions on chronic stress from a
complexity science perspective. BMC Medicine, 19, 242. https://doi.org/10.1186/
§12916-021-02106-1

Cudo, A., Kopis-Posiej, N., & Griffiths, M. D. (2023). The role of self-control dimensions,
game motivation, game genre, and game platforms in gaming disorder: Cross-
sectional and longitudinal findings. Psychology Research and Behavior Management,
16, 4749-4777. https://doi.org/10.2147/PRBM.S435125

Demetrovics, Z., Urban, R., Nagygyorgy, K., Farkas, J., Zilahy, D., Mervd, B., Reindl, A.,
Agoston, C., Kertész, A., & Harmath, E. (2011). Why do you play? The development
of the motives for online gaming questionnaire (MOGQ). Behavior Research Methods,
43(3), 814-825. https://doi.org/10.3758/513428-011-0091-y

Desai, V., Gupta, A., Andersen, L., Ronnestrand, B., & Wong, M. (2021). Stress-reducing
effects of playing a casual video game among undergraduate students. Trends in
Psychology, 29(3), 563-579. https://doi.org/10.1007/s43076-021-00062-6

Dong, G., & Potenza, M. N. (2014). A cognitive-behavioral model of Internet gaming
disorder: Theoretical underpinnings and clinical implications. Journal of Psychiatric
Research, 58, 7-11. https://doi.org/10.1016/j.jpsychires.2014.07.005

Enders, C. K., & Tofighi, D. (2007). Centering predictor variables in cross-sectional
multilevel models: A new look at an old issue. Psychological Methods, 12(2), 121-138.
https://doi.org/10.1037/1082-989X.12.2.121

Englert, R., Schedlowski, M., Engler, H., Rief, W., Biichel, C., Bingel, U., & Spisak, T.
(2023). ALIIAS: Anonymization/pseudonymization with LimeSurvey integration and
II-factor authentication for scientific research. SoftwareX, 24, Article 101522.
https://doi.org/10.1016/j.s0ftx.2023.101522

Epel, E. S., Crosswell, A. D., Mayer, S. E., Prather, A. A, Slavich, G. M., Puterman, E., &
Mendes, W. B. (2018). More than a feeling: A unified view of stress measurement for
population science. Frontiers in Neuroendocrinology, 49, 146-169. https://doi.org/
10.1016/j.yfrne.2018.03.001

Everly, G. S., & Lating, J. M. (2019). The anatomy and physiology of the human stress
response. In G. S. Everly, & J. M. Lating (Eds.), A clinical guide to the treatment of the

11

Acta Psychologica 263 (2026) 106321

human stress response (pp. 19-56). Springer New York. https://doi.org/10.1007/978-
1-4939-9098-6_2.

Furnari, M., Epstein, D. H., Phillips, K. A., Jobes, M. L., Kowalczyk, W. J.,
Vahabzadeh, M., ... Preston, K. L. (2015). Some of the people, some of the time: Field
evidence for associations and dissociations between stress and drug use.
Psychopharmacology, 232(19), 3529-3537. https://doi.org/10.1007/500213-015-
3998-7

Gu, X., & Mao, E.(Z.) (2023). The impacts of academic stress on college students’
problematic smartphone use and Internet gaming disorder under the background of
neijuan: Hierarchical regressions with mediational analysis on escape and coping
motives. Frontiers in Psychiatry, 13. https://doi.org/10.3389/fpsyt.2022.1032700

Heron, K. E., & Smyth, J. M. (2010). Ecological momentary interventions: Incorporating
mobile technology into psychosocial and health behaviour treatments. British Journal
of Health Psychology, 15(1), 1-39. https://doi.org/10.1348/135910709X466063

Hoeft, F., Watson, C. L., Kesler, S. R., Bettinger, K. E., & Reiss, A. L. (2008). Gender
differences in the mesocorticolimbic system during computer game-play. Journal of
Psychiatric Research, 42(4), 253-258. https://doi.org/10.1016/j.
jpsychires.2007.11.010

Hogarth, L. (2018). Controlled and automatic learning processes in addiction. In
H. Pickard, & S. Ahmed (Eds.), The Routledge Handbook of Philosophy and Science of
Addiction (pp. 325-338). Routledge.

Houston, J. B., First, J., Spialek, M. L., Sorenson, M. E., Mills-Sandoval, T., Lockett, M., ...
Pfefferbaum, B. (2017). Randomized controlled trial of the Resilience and Coping
Intervention (RCI) with undergraduate university students. Journal of American
College Health, 65(1), 1-9. https://doi.org/10.1080/07448481.2016.1227826

Ironside, M., Kumar, P., Kang, M.-S., & Pizzagalli, D. A. (2018). Brain mechanisms
mediating effects of stress on reward sensitivity. Current Opinion in Behavioral
Sciences, 22, 106-113. https://doi.org/10.1016/j.cobeha.2018.01.016

Johnson, E. O., Kamilaris, T. C., Chrousos, G. P., & Gold, P. W. (1992). Mechanisms of
stress: A dynamic overview of hormonal and behavioral homeostasis. Neuroscience &
Biobehavioral Reviews, 16(2), 115-130. https://doi.org/10.1016/50149-7634(05)
80175-7

Kim, H. S., Son, G., Roh, E.-B., Ahn, W.-Y., Kim, J., Shin, S.-H., ... Choi, K.-H. (2022).
Prevalence of gaming disorder: A meta-analysis. Addictive Behaviors, 126, Article
107183. https://doi.org/10.1016/j.addbeh.2021.107183

Kim, S., & Kwon, J.-H. (2018). Effects of emotion experiences and gaming motivations on
Internet gaming behaviors in daily life: An ecological momentary assessment study.
Korean Journal of Clinical Psychology, 37(4), 573-589. https://doi.org/10.15842/
KJCP.2018.37.4.009

Kirchberger, 1., Braitmayer, K., Coenen, M., Oberhauser, C., & Meisinger, C. (2014).
Feasibility and psychometric properties of the German 12-item WHO Disability
Assessment Schedule (WHODAS 2.0) in a population-based sample of patients with
myocardial infarction from the MONICA/KORA myocardial infarction registry.
Population Health Metrics, 12, Article 27. https://doi.org/10.1186/512963-014-0027-
8

Koenig, J., Thaler, V., Parzer, P., Resch, F., & Kaess, M. (2019). Hair hormones in male
youth with internet gaming disorder. The World Journal of Biological Psychiatry, 20
(4), 333-338. https://doi.org/10.1080/15622975.2018.1511921

Koob, G. F., & Schulkin, J. (2019). Addiction and stress: An allostatic view. Neuroscience
and Biobehavioral Reviews, 106, 245-262. https://doi.org/10.1016/j.
neubiorev.2018.09.008

Koolhaas, J. M., Bartolomucci, A., Buwalda, B., Boer, S. F., Fliigge, G., Korte, S. M., ...
Fuchs, E. (2011). Stress revisited: A critical evaluation of the stress concept.
Neuroscience and Biobehavioral Reviews, 35(5), 1291-1301. https://doi.org/10.1016/
j.-neubiorev.2011.02.003

Krarup, K. B., & Krarup, H. B. (2020). The physiological and biochemical effects of
gaming: A review. Environmental Research, 184, Article 109344. https://doi.org/
10.1016/j.envres.2020.109344

Kuss, D. J., & Griffiths, M. D. (2012). Internet and gaming addiction: A systematic
literature review of neuroimaging studies. Brain Sciences, 2(3), 347-374. https://doi.
org/10.3390/brainsci2030347

Kuznetsova, A., Brockhoff, P. B., & Christensen, R. H. B. (2017). ImerTest package: Tests
in linear mixed effects models. Journal of Statistical Software, 82(13), 1-26. https://
doi.org/10.18637/jss.v082.i113

Lannoy, S., Dormal, V., Billieux, J., & Maurage, P. (2019). Enhancement motivation to
drink predicts binge drinking in adolescence: A longitudinal study in a community
sample. The American Journal of Drug and Alcohol Abuse, 45(3), 304-312. https://doi.
0rg/10.1080,/00952990.2018.1550089

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. Springer Publishing
Company.

Lin, P.-C,, Yen, J.-Y., Lin, H.-C., Chou, W.-P., Liu, T.-L., & Ko, C.-H. (2021). Coping,
resilience, and perceived stress in individuals with Internet gaming disorder in
Taiwan. International Journal of Environmental Research and Public Health, 18(4),
Article 1771. https://doi.org/10.3390/ijerph18041771

Melodia, F., Canale, N., & Griffiths, M. D. (2022). The role of avoidance coping and
escape motives in problematic online gaming: A systematic literature review.
International Journal of Mental Health and Addiction, 20(2), 996-1022. https://doi.
org/10.1007/5s11469-020-00422-w

Moll, B., & Thomasius, R. (2019). Kognitiv-verhaltenstherapeutisches Gruppenprogramm fiir
Jugendliche mit abhangigem Computer- oder Internetgebrauch: Das “Lebenslust statt
Onlineflucht”-Programm [cognitive-behavioral therapy group program for adolescents
with dependent computer or Internet use. The “Lust for Life Instead of Online Escape”
program] (1st ed.). Hogrefe.

Miiller, A., Mitchell, J. E., Crosby, R. D., Cao, L., Johnson, J., Claes, L., & Zwaan, M.
(2012). Mood states preceding and following compulsive buying episodes: An


https://doi.org/10.1556/2006.2020.00035
https://doi.org/10.1016/j.neubiorev.2019.06.032
https://doi.org/10.1016/j.neubiorev.2019.06.032
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1089/cyber.2022.0019
https://doi.org/10.1089/cyber.2022.0019
https://doi.org/10.15288/jsad.2019.80.614
https://doi.org/10.1177/01461672231185509
https://doi.org/10.1111/acer.14518
https://doi.org/10.2196/jmir.6058
https://doi.org/10.1016/j.psyneuen.2011.12.010
https://doi.org/10.1007/s11469-006-9028-6
https://doi.org/10.1556/2006.2024.00052
https://doi.org/10.1001/jama.1992.03480090092034
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0120
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0120
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0120
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0120
https://doi.org/10.1037//0021-843x.97.2.218
https://doi.org/10.1186/s12916-021-02106-1
https://doi.org/10.1186/s12916-021-02106-1
https://doi.org/10.2147/PRBM.S435125
https://doi.org/10.3758/s13428-011-0091-y
https://doi.org/10.1007/s43076-021-00062-6
https://doi.org/10.1016/j.jpsychires.2014.07.005
https://doi.org/10.1037/1082-989X.12.2.121
https://doi.org/10.1016/j.softx.2023.101522
https://doi.org/10.1016/j.yfrne.2018.03.001
https://doi.org/10.1016/j.yfrne.2018.03.001
https://doi.org/10.1007/978-1-4939-9098-6_2
https://doi.org/10.1007/978-1-4939-9098-6_2
https://doi.org/10.1007/s00213-015-3998-7
https://doi.org/10.1007/s00213-015-3998-7
https://doi.org/10.3389/fpsyt.2022.1032700
https://doi.org/10.1348/135910709X466063
https://doi.org/10.1016/j.jpsychires.2007.11.010
https://doi.org/10.1016/j.jpsychires.2007.11.010
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0195
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0195
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0195
https://doi.org/10.1080/07448481.2016.1227826
https://doi.org/10.1016/j.cobeha.2018.01.016
https://doi.org/10.1016/S0149-7634(05)80175-7
https://doi.org/10.1016/S0149-7634(05)80175-7
https://doi.org/10.1016/j.addbeh.2021.107183
https://doi.org/10.15842/KJCP.2018.37.4.009
https://doi.org/10.15842/KJCP.2018.37.4.009
https://doi.org/10.1186/s12963-014-0027-8
https://doi.org/10.1186/s12963-014-0027-8
https://doi.org/10.1080/15622975.2018.1511921
https://doi.org/10.1016/j.neubiorev.2018.09.008
https://doi.org/10.1016/j.neubiorev.2018.09.008
https://doi.org/10.1016/j.neubiorev.2011.02.003
https://doi.org/10.1016/j.neubiorev.2011.02.003
https://doi.org/10.1016/j.envres.2020.109344
https://doi.org/10.1016/j.envres.2020.109344
https://doi.org/10.3390/brainsci2030347
https://doi.org/10.3390/brainsci2030347
https://doi.org/10.18637/jss.v082.i13
https://doi.org/10.18637/jss.v082.i13
https://doi.org/10.1080/00952990.2018.1550089
https://doi.org/10.1080/00952990.2018.1550089
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0265
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0265
https://doi.org/10.3390/ijerph18041771
https://doi.org/10.1007/s11469-020-00422-w
https://doi.org/10.1007/s11469-020-00422-w
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0280
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0280
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0280
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0280
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0280

A.M. Schmid et al.

ecological momentary assessment study. Psychiatry Research, 200(2-3), 575-580.
https://doi.org/10.1016/j.psychres.2012.04.015

Miiller, K. W., & Wolfling, K. (2017). AICA-SKL:IBS. Strukturiertes klinisches Interview zu
Internetbezogenen Storungen [AICA-SKLIBS. Structured clinical interview for
internet-use disorders]. https://www.fv-medienabhaengigkeit.de/fileadmin/images
/Dateien/AICA-SKI IBS/Klinisches_Interview_AICA-SKI IBS.pdf.

Miiller, S. M., Antons, S., Schmid, A. M., Thomas, T. A., Kessling, A., Joshi, M., ...
Brand, M. (2025). Self-control abilities in specific types of problematic usage of the
Internet: Findings from clinically validated samples with neurocognitive tasks.
American Journal of Psychiatry, 182(7), 660-670. https://doi.org/10.1176/appi.
ajp.20240486

Miiller, S. M., Wegmann, E., Oelker, A., Stark, R., Miiller, A., Montag, C., ... Brand, M.
(2022). Assessment of Criteria for Specific Internet-use Disorders (ACSID-11):
Introduction of a new screening instrument capturing ICD-11 criteria for gaming
disorder and other potential Internet-use disorders. Journal of Behavioral Addictions,
11(1), 427-450. https://doi.org/10.1556,/2006.2022.00013

Nower, L., Blaszczynski, A., & Anthony, W. L. (2022). Clarifying gambling subtypes: The
revised pathways model of problem gambling. Addiction, 117(7), 2000-2008.
https://doi.org/10.1111/add.15745

Oelker, A., Rumpf, H.-J., Brand, M., & Miiller, S. M. (2024). Validation of the ACSID-11
for consistent screening of specific Internet-use disorders based on ICD-11 criteria for
gaming disorder: A multitrait-multimethod approach. Comprehensive Psychiatry, 132,
Article 152470. https://doi.org/10.1016/j.comppsych.2024.152470

Pacdk, K., & Palkovits, M. (2001). Stressor specificity of central neuroendocrine
responses: Implications for stress-related disorders. Endocrine Reviews, 22(4),
502-548. https://doi.org/10.1210/edrv.22.4.0436

Petrowski, K., Paul, S., Albani, C., & Brahler, E. (2012). Factor structure and
psychometric properties of the Trier Inventory for Chronic Stress (TICS) in a
representative German sample. BMC Medical Research Methodology, 12, Article 42.
https://doi.org/10.1186/1471-2288-12-42

Preston, K. L., & Epstein, D. H. (2011). Stress in the daily lives of cocaine and heroin
users: Relationship to mood, craving, relapse triggers, and cocaine use.
Psychopharmacology, 218(1), 29-37. https://doi.org/10.1007/s00213-011-2183-x

Preston, K. L., Kowalczyk, W. J., Phillips, K. A., Jobes, M. L., Vahabzadeh, M., Lin, J.-L.,
... Epstein, D. H. (2018). Before and after: Craving, mood, and background stress in
the hours surrounding drug use and stressful events in patients with opioid-use
disorder. Psychopharmacology, 235(9), 2713-2723. https://doi.org/10.1007/
s00213-018-4966-9

R Core Team. (2024). R: A language and environment for statistical computing. https://
www.R-project.org/.

Radenbach, C., Reiter, A. M. F., Engert, V., Sjoerds, Z., Villringer, A., Heinze, H.-J., ...
Schlagenhauf, F. (2015). The interaction of acute and chronic stress impairs model-
based behavioral control. Psychoneuroendocrinology, 53, 268-280. https://doi.org/
10.1016/j.psyneuen.2014.12.017

Rights, J. D., & Sterba, S. K. (2019). Quantifying explained variance in multilevel models:
An integrative framework for defining R-squared measures. Psychological Methods, 24
(3), 309-338. https://doi.org/10.1037/met0000184

Ruisoto, P., & Contador, 1. (2019). The role of stress in drug addiction. An integrative
review. Physiology & Behavior, 202, 62-68. https://doi.org/10.1016/j.
physbeh.2019.01.022

Saunders, J. B., Hao, W, Long, J., King, D. L., Mann, K., Fauth-Biihler, M., ... Poznyak, V.
(2017). Gaming disorder: Its delineation as an important condition for diagnosis,
management, and prevention. Journal of Behavioral Addictions, 6(3), 271-279.
https://doi.org/10.1556,/2006.6.2017.039

Schmid, A. M., Thomas, T. A., Bliimel, S., Erdal, N. K., Miiller, S. M., Merz, C. J., ...
Steins-Loeber, S. (2024). Transfer from goal-directed behavior to stimulus-response
habits and its modulation by acute stress in individuals with risky gaming behavior.
Scientific Reports, 14, Article 26015. https://doi.org/10.1038/541598-024-73899-3

Schulz, P., Schlotz, W., & Becker, P. (2004). Trierer Inventar zum chronischen Stress (TICS).
[Trier Inventory for Chronic Stress (TICS)]. Hogrefe.

Schwabe, L., Dickinson, A., & Wolf, O. T. (2011). Stress, habits, and drug addiction: A
psychoneuroendocrinological perspective. Experimental and Clinical
Psychopharmacology, 19(1), 53-63. https://doi.org/10.1037/a0022212.

12

Acta Psychologica 263 (2026) 106321

Shaw, M., Rights, J. D., Sterba, S. S., & Flake, J. K. (2023). r2mlm: An R package
calculating R-squared measures for multilevel models. Behavior Research Methods, 55
(4), 1942-1964. https://doi.org/10.3758/s13428-022-01841-4

Shi, J., Renwick, R., Turner, N. E., & Kirsh, B. (2019). Understanding the lives of problem
gamers: The meaning, purpose, and influences of video gaming. Computers in Human
Behavior, 97, 291-303. https://doi.org/10.1016/j.chb.2019.03.023

Silbermann, A., Henkel, A., Miiller, A., & Zwaan, M. (2008). Der Einsatz von Ecological
Momentary Assessment bei Patienten mit pathologischem Kaufverhalten [The
application of ecological momentary assessment to the study of compulsive buying].
Psychotherapie, Psychosomatik, Medizinische Psychologie, 58(12), 454-461. https://
doi.org/10.1055/5-2007-986352

Sinha, R. (2001). How does stress increase risk of drug abuse and relapse?
Psychopharmacology, 158(4), 343-359. https://doi.org/10.1007/s002130100917

Sinha, R. (2008). Chronic stress, drug use, and vulnerability to addiction. Annals of the
New York Academy of Sciences, 1141(1), 105-130. https://doi.org/10.1196/
annals.1441.030

Stevens, M. W., Dorstyn, D., Delfabbro, P. H., & King, D. L. (2021). Global prevalence of
gaming disorder: A systematic review and meta-analysis. The Australian and New
Zealand Journal of Psychiatry, 55(6), 553-568. https://doi.org/10.1177/
0004867420962851

Torres-Rodriguez, A., Griffiths, M. D., Carbonell, X., & Oberst, U. (2018). Treatment
efficacy of a specialized psychotherapy program for Internet gaming disorder.
Journal of Behavioral Addictions, 7(4), 939-952. https://doi.org/10.1556/
2006.7.2018.111

Ustun, T. B., Kostanjesek, N., Chatterji, S., & Rehm, J. (2010). Measuring health and
disability: Manual for WHO Disability Assessment Schedule: WHODAS 2.0. World
Health Organization. https://iris.who.int/handle/10665/43974.

Vuorinen, 1., Savolainen, I., Sirola, A., & Oksanen, A. (2024). The impacts of stress and
loneliness on gambling and gaming problems: A nationwide longitudinal study.
International Journal of Social Psychiatry, 70(7), 1325-1332. https://doi.org/
10.1177/00207640241264661

Wang, G. Y., Simkute, D., & Griskova-Bulanova, I. (2023). Neurobiological link between
stress and gaming: A scoping review. Journal of Clinical Medicine, 12(9), Article 3113.
https://doi.org/10.3390/jcm12093113

Weber, J., Angerer, P., & Apolinario-Hagen, J. (2022). Physiological reactions to acute
stressors and subjective stress during daily life: A systematic review on ecological
momentary assessment (EMA) studies. PLoS One, 17(7), Article e0271996. https://
doi.org/10.1371/journal.pone.0271996

Wegmann, E., Antons, S., & Brand, M. (2022). The experience of gratification and
compensation in addictive behaviors: How can these experiences be measured
systematically within and across disorders due to addictive behaviors?
Comprehensive Psychiatry, 117, Article 152336. https://doi.org/10.1016/j.
comppsych.2022.152336

Weinstein, A., & Lejoyeux, M. (2015). New developments on the neurobiological and
pharmaco-genetic mechanisms underlying internet and videogame addiction. The
American Journal on Addictions, 24(2), 117-125. https://doi.org/10.1111/
ajad.12110

Wolkowicz, N. R., Peltier, M. R., Wemm, S., & MacLean, R. R. (2022). Subjective stress
and alcohol use among young adult and adult drinkers: Systematic review of studies
using intensive longitudinal designs. Drug and Alcohol Dependence Reports, 3, Article
100039. https://doi.org/10.1016/j.dadr.2022.100039

World Health Organization. (2019). International statistical classification of diseases and
related health problems. 6C51 Gaming disorder. https://icd.who.
int/browse/2024-01/mms/en#1448597234.

Yanagida, T. (2025). Package ‘misty.’. https://CRAN.R-project.org/package=misty.

Zhou, R., Morita, N., Ogai, Y., Saito, T., Zhang, X., Yang, W., & Yang, F. (2024). Meta-
analysis of Internet gaming disorder prevalence: Assessing the impacts of DSM-5 and
ICD-11 diagnostic criteria. International Journal of Environmental Research and Public
Health, 21(6), Article 700. https://doi.org/10.3390/ijerph21060700

Zhuang, X., Zhang, Y., Tang, X., Ng, T. K,, Lin, J., & Yang, X. (2023). Longitudinal
modifiable risk and protective factors of internet gaming disorder: A systematic
review and meta-analysis. Journal of Behavioral Addictions, 12(2), 375-392. https://
doi.org/10.1556,/2006.2023.00017


https://doi.org/10.1016/j.psychres.2012.04.015
https://www.fv-medienabhaengigkeit.de/fileadmin/images/Dateien/AICA-SKI_IBS/Klinisches_Interview_AICA-SKI_IBS.pdf
https://www.fv-medienabhaengigkeit.de/fileadmin/images/Dateien/AICA-SKI_IBS/Klinisches_Interview_AICA-SKI_IBS.pdf
https://doi.org/10.1176/appi.ajp.20240486
https://doi.org/10.1176/appi.ajp.20240486
https://doi.org/10.1556/2006.2022.00013
https://doi.org/10.1111/add.15745
https://doi.org/10.1016/j.comppsych.2024.152470
https://doi.org/10.1210/edrv.22.4.0436
https://doi.org/10.1186/1471-2288-12-42
https://doi.org/10.1007/s00213-011-2183-x
https://doi.org/10.1007/s00213-018-4966-9
https://doi.org/10.1007/s00213-018-4966-9
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1016/j.psyneuen.2014.12.017
https://doi.org/10.1016/j.psyneuen.2014.12.017
https://doi.org/10.1037/met0000184
https://doi.org/10.1016/j.physbeh.2019.01.022
https://doi.org/10.1016/j.physbeh.2019.01.022
https://doi.org/10.1556/2006.6.2017.039
https://doi.org/10.1038/s41598-024-73899-3
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0365
http://refhub.elsevier.com/S0001-6918(26)00120-4/rf0365
https://doi.org/10.1037/a0022212
https://doi.org/10.3758/s13428-022-01841-4
https://doi.org/10.1016/j.chb.2019.03.023
https://doi.org/10.1055/s-2007-986352
https://doi.org/10.1055/s-2007-986352
https://doi.org/10.1007/s002130100917
https://doi.org/10.1196/annals.1441.030
https://doi.org/10.1196/annals.1441.030
https://doi.org/10.1177/0004867420962851
https://doi.org/10.1177/0004867420962851
https://doi.org/10.1556/2006.7.2018.111
https://doi.org/10.1556/2006.7.2018.111
https://iris.who.int/handle/10665/43974
https://doi.org/10.1177/00207640241264661
https://doi.org/10.1177/00207640241264661
https://doi.org/10.3390/jcm12093113
https://doi.org/10.1371/journal.pone.0271996
https://doi.org/10.1371/journal.pone.0271996
https://doi.org/10.1016/j.comppsych.2022.152336
https://doi.org/10.1016/j.comppsych.2022.152336
https://doi.org/10.1111/ajad.12110
https://doi.org/10.1111/ajad.12110
https://doi.org/10.1016/j.dadr.2022.100039
https://icd.who.int/browse/2024-01/mms/en#1448597234
https://icd.who.int/browse/2024-01/mms/en#1448597234
https://CRAN.R-project.org/package=misty
https://doi.org/10.3390/ijerph21060700
https://doi.org/10.1556/2006.2023.00017
https://doi.org/10.1556/2006.2023.00017

	Daily stress and gaming – an ambulatory assessment study in individuals with pathological, risky, and non-problematic gamin ...
	1 Introduction
	2 Method
	2.1 Procedure
	2.2 Participants
	2.3 Measures
	2.3.1 Diagnostic assessment
	2.3.2 Assessment of gaming motives
	2.3.3 Assessment of perceived chronic stress
	2.3.4 Assessment of daily stress, daily gaming usage, and daily use time

	2.4 Statistical analysis
	2.5 Transparency and openness

	3 Results
	3.1 Sample characteristics and group comparisons
	3.2 The effect of daily stress and the moderating influences of chronic stress and coping-related gaming motives on daily u ...

	4 Discussion
	4.1 Strengths, limitations, and future research
	4.2 Clinical implications

	5 Conclusion
	CRediT authorship contribution statement
	Funding
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	Data availability
	References


