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Abstract
Background  This study aimed to evaluate the prevalence of problematic gaming among Chinese adolescents and 
young adults (CAYAs) and identify potential gender-specific risk variables.

Methods  6,014 CAYAs were selected for this cross-sectional study using online convenience sampling. To evaluate 
their sociodemographic qualities, gaming practices, problematic gaming (as measured by the Video Game 
Dependency Scale), gaming motivations, and personality traits (as measured by the Chinese Big Five Personality 
Inventory abbreviated version), participants filled out a self-report questionnaire. To identify the common and distinct 
variables associated with problematic gaming, stepwise logistic regression analyses were conducted independently 
for males and females.

Results  The study comprised 5,593 CAYAs in all (3326 males and 2267 females). Males were more likely than females 
to have problematic gaming (21.5% vs. 14.1%, p < 0.001). Problematic gaming among male and female CAYAs 
was substantially correlated with gaming patterns (monthly spending, daily time), gaming motivations (escaping 
reality, sensation seeking), and personality traits (conscientiousness, neuroticism). Additionally, among male CAYAs, 
problematic gaming was linked to the family structure of being an only child (OR: 0.715, 95%CI: 0.588–0.869, 
p = 0.001), lower than undergraduate (OR: 0.735, 95%CI: 0.603–0.896, P = 0.002), and the gaming motivation for coping 
with negative emotion ((N vs. Y, OR: 0.794, 95%CI: 0.653–0.965, p = 0.021). Problematic gaming was independently 
linked to the BRS gaming genre among female CAYAs (OR: 4.989, 95%CI: 2.728–9.125, p < 0.001). Female CAYAs with 
problematic gaming exhibit distinct characteristics.

Conclusions  Compared to female CAYAs, problematic gaming is much more common among male CAYAs. Cross-
gender risks in gaming include extended playtime, excessive spending, high neuroticism, and low conscientiousness. 
Highly educated singles are at higher risk of problematic gaming. Playing BRS games was a specific risk factor for 
females. This study revealed significant gender disparities in the prevalence and risk factors of problematic gaming 
among CAYAs, underscoring the significance of gender-specific screening and interventions for CAYAs to prevent 
problematic gaming and its negative effects.
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Introduction
Overview and epidemiology of gaming disorder
In the rapidly evolving digital age, problematic gaming 
has emerged as a significant public health concern. The 
condition was first recognized in the fifth edition of the 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5) as Internet Gaming Disorder (IGD) in 2013 
[1], and was subsequently included in the 11th edition of 
the International Classification of Diseases (ICD-11)as 
a mental health disorder [2]. Recent meta-analyses indi-
cate that the global prevalence of problematic gaming 
ranges from 0.3 to 17.7% [3], with approximately 10% of 
youth worldwide experiencing gaming-related problems 
[4]. The manifestation of this health problem varies sig-
nificantly among various gender groups, the prevalence 
of problematic gaming in males is approximately 2 times 
higher than in females [5]. The prevalence shows nota-
ble geographical variation, with the highest rates (12%) 
observed in Asian populations, while representative sam-
ples indicate a lower prevalence of 6% [6]. In China spe-
cifically, studies suggest that 17.0% of adolescent gamers 
engage in problematic gaming [7, 8].

Adverse impact of gaming disorder
Problematic gaming can have severe personal and soci-
etal implications, particularly among adolescents and 
young adults. The physical consequences often manifest 
as musculoskeletal discomfort, including upper limb 
strain, cervical issues, visual problems, and overall deteri-
oration in physical wellbeing [9]. Over time, these physi-
cal strains contribute to a general deterioration in overall 
physical well-being, potentially leading to chronic health 
conditions if left unaddressed. Mental health impacts 
are equally concerning, with strong associations found 
between problematic gaming and various psychologi-
cal issues including depression, anxiety, insomnia, and 
suicidal ideation [10–12]. Clinical observations indicate 
frequent comorbidity between gaming-related behavioral 
problems and various psychological disorders, includ-
ing depressive disorders, anxiety disorders, and Atten-
tion Deficit Hyperactivity Disorder (ADHD) [13–15]. 
The societal ramifications of problematic gaming extend 
beyond the individual level. The societal impact extends 
to antisocial behaviors, telecommunication scams, and 
violence [16], which can have broader implications for 
community safety and well-being. Long-term conse-
quences can be particularly severe, with research indi-
cating that prolonged immersion in virtual worlds can 
lead to diminished social skills, academic stagnation, 

skill deficits, limited professional development prospects, 
and increased likelihood of unemployment [17, 18]. In 
summary, problematic gaming is a multifaceted issue 
with profound implications for physical health, mental 
well-being, clinical comorbidities, societal stability, and 
long-term development. To lower their risk of negative 
effects, it is imperative to early detect problematic gam-
ing among CAYAs.

Personality traits and gaming disorder
Personality traits are integral to understanding the 
development and persistence of problematic gaming 
behaviors. Neuroticism, a trait marked by emotional 
instability and negative emotionality, correlates posi-
tively with problematic gaming behavior. Individuals with 
heightened neuroticism frequently experience anxiety 
and depression, potentially driving maladaptive gaming 
as an emotional escape mechanism. Conscientiousness, 
marked by self-discipline and goal-orientation, inversely 
correlates with problematic gaming. Individuals scoring 
high in this trait demonstrate greater self-regulation and 
commitment to long-term objectives, characteristics that 
help prevent excessive gaming through structured habit 
management [8, 19]. Openess predicts broader gaming 
genre preferences, particularly for novel experiences, 
though its association with problematic gaming remains 
weaker than neuroticism and conscientiousness. Extra-
version correlates with social gaming preferences but 
shows ambivalent problematic associations - while fos-
tering community engagement, it may concurrently miti-
gate risks through social support. Lower agreeableness 
escalates gaming risks through in-game aggression pat-
terns [20, 21]. Studies have also indicated that personality 
traits may influence gaming preferences and motivations, 
potentially mediating the relationship between individual 
characteristics and problematic gaming behaviors [22]. 
Understanding these dynamics is crucial for developing 
targeted interventions that address the underlying psy-
chological drivers of problematic gaming.

Gaming motivations and problem gaming
Gaming motivations are crucial for understanding the 
development of problematic gaming. Yee’s model laid 
the foundation for this field by identifying 10 gaming 
motives and categorizing them into three main groups: 
(1) achievement (advancement, mechanics, competition), 
(2) social (socializing, relationships, teamwork), and 
(3) immersion (discovery, role-playing, customization, 
escapism) [23]. Building on this framework, subsequent 
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research has introduced additional scales to assess gam-
ing motivations, such as the Motives for Gaming Moti-
vation Inventory (GMI) [24], the Gaming Instinctual 
Motivation Scale (GIMS) [25], and the Psychological 
Motivations for Playing Video Games Scale (PMPVGs). 
The PMPVGs, in particular, focuses on intrinsic motiva-
tion and psychological drivers, providing deeper insights 
into the psychological factors that drive video game 
usage [26]. Different motivational patterns have been 
associated with varying risks of developing gaming-
related problems. Research has shown that escapism, 
achievement seeking, and social interaction are particu-
larly relevant motivational factors [22]. Escapism, the use 
of games as a means of escaping psychological stress, is 
a major contributing factor to gaming addiction. Those 
with high stress or poor emotional control may deeply 
engage in virtual worlds for relief. Some people priori-
tize gaming over real-life responsibilities like work or 
socializing since achievement seeking entails pursuing 
in-game incentives and recognition. Strong online com-
munities created through social interaction in games 
can serve as a stand-in for folks who lack social support 
in the real world [27, 28]. Additionally, the relationship 
between gaming motivations and problematic use may 
be influenced by various factors, including stress levels, 
emotional regulation capabilities, and social support net-
works. High levels of stress can exacerbate the negative 
impact of escapism, making it more likely for individuals 
to develop problematic gaming behaviors. Similarly, poor 
emotional regulation capabilities can intensify the reli-
ance on gaming as a coping mechanism, particularly for 
those motivated by escapism [29, 30]. On the other hand, 
strong social support networks outside of gaming can act 
as a protective factor, reducing the likelihood of problem-
atic gaming even in the presence of high-risk motivations 
such as escapism or achievement seeking.

Gender differences in gaming behavior
Research findings consistently reveal distinct patterns 
between males and females in their gaming behaviors 
and associated risks. Studies on individual characteristics 
have shown that an individual’s propensity for excessive 
gaming is often linked to specific behavioral patterns [22, 
31]. For instance, male gamers are more likely to experi-
ence game-related issues if they exhibit higher levels of 
behavioral reactivity. This tendency may be exacerbated 
by the content of many popular online games, which 
often include violent elements. Frequent engagement 
with such games can lead to the emergence of aggres-
sive feelings and behaviors [32–34]. Males are typi-
cally more motivated to play than females, especially in 
terms of achievement-seeking and social interactions. 
In contrast, female players often use gaming as a strat-
egy for emotional regulation, particularly during times 

of psychological distress. This pattern differs from the 
motivations of male players and suggests that depression 
may be more closely associated with problematic gaming 
in females than in males [35, 36]. Furthermore, different 
game genres attract varying demographic trends, with 
certain gaming formats drawing different gender distri-
butions [37]. For example, one study found that the brain 
and skill (BRS) genre had a higher proportion of female 
players compared to male players [7]. These findings 
highlight the importance of considering gender differ-
ences when examining gaming behaviors and associated 
risks.

Research gaps and study objectives
While existing literature has explored various aspects of 
problematic gaming, there remains gaps in understand-
ing gender-specific risk factors, particularly regarding the 
interplay between gaming motivations, game genres, and 
personality traits.

This study aims to:

(1)	Evaluate the prevalence of problematic gaming 
among CAYAs.

(2)	Identify gender-specific risk factors associated with 
problematic gaming.

(3)	Examine how gaming motivations, game genres, and 
personality traits differently influence problematic 
gaming across genders.

(4)	Explore the characteristics of problematic gaming 
manifestation in different gender groups.

These objectives will contribute to developing more 
effective, gender-informed screening and intervention 
strategies for problematic gaming among CAYAs.

Materials and methods
Study design and participants
In late 2019, this study used a digital survey approach 
administered via the web platform Questionnaire Star. 
WeChat’s pre-existing social networks were used to 
recruit participants, and cascading sharing mechanisms 
were used to distribute the poll. Any 15 years of age or 
older student, who can read Chinese, understood the sur-
vey’s content and is willing to participate, can take part in 
this survey, with no additional exclusion criteria set. The 
digital portal provided comprehensive information about 
the study’s goals and confidentiality protocols to all pos-
sible participants.

Procedures
Access to the survey was made possible with QR code 
scanning technology. Comprehensive study details, such 
as the goals, research background, voluntary participa-
tion guidelines, and data protection procedures, were 
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displayed in the first interface. In order to access the poll, 
individuals under the age of eighteen had to have their 
parents’ or guardians’ express consent. Informed con-
sent has to be actively confirmed before the survey could 
proceed.

Measures
Four components made up the online survey: (1) sociode-
mographic information, (2) gaming characteristics and 
behaviors, (3) problematic gaming assessment, and (4) 
personality traits. Demographic Profile gathered essential 
participant characteristics including age stratification, 
gender identification, educational attainment, relation-
ship status, and family composition patterns. Gaming 
characteristics included primary gaming platforms uti-
lized, temporal investment in gaming activities, financial 
allocation to gaming pursuits and preferred gaming cat-
egories (ranked selection of top three genres).

The video gaming dependency scale (VGDS)
The Chinese version of Video Gaming Dependency 
Scale (VGDS) (Cronbach’s α = 0.92), which was revised 
from the English version developed by Rehbein et al. 
and includes paired assessment items for each diagnos-
tic sign listed in the DSM-5, was utilized to evaluate 
problematic gaming [38]. It offers a thorough analysis of 
behavioral patterns related to gaming. Based on previ-
ous 12-month behavioral patterns, the scale had 18 items 
with four-point responses ranging from strong disagree-
ment to strong agreement. If at least one of the two items 
received a rating of four (strongly agree), the criterion 
was deemed to be “agreed” with. According to DSM-5 
guidelines, participants who satisfied five or more crite-
ria were classified as problematic gamers. Sample items: 
“Do you feel anxious, irritable or unhappy when you stop 
or reduce playing online games?” and “Do you feel out of 
control of your game’s uptime”.

The Chinese big five personality inventory brief version (CBF-
PI-B)
Personality traits were assessed using the Chinese Big 
Five Personality Inventory Brief Version (CBF-PI-B) [39–
42], a culturally adapted measurement tool that examines 
five core dimensions of personality structure within the 
Chinese context. The inventory contains 40 items, and 
each dimension was measured using eight items. Con-
scientiousness, extraversion, agreeableness, neuroti-
cism, and openness were all thoroughly assessed using 
a six-point rating system, which ranges from strongly 
disagree to strongly agree. Previous studies have shown 
that the CBF-PI-B demonstrates good reliability and 
validity for assessing personality traits among the Chi-
nese population (Cronbach’sα = 0.87) [40]. Sample items 
for each dimension of the CBF-PI-B: Conscientiousness: 

“I am always prepared”; Extraversion: “I feel comfortable 
around people”; Neuroticism: “I get stressed out eas-
ily”; Agreeableness: “I sympathize with others’ feelings”; 
Openness: “I have a vivid imagination”.

Gaming motivation assessment
Participants selected from predetermined categories of 
gaming motivations. Each motivation was assessed using 
a specific question: “What is your primary reason for 
playing video games?” Options included: Sensation seek-
ing; Escaping reality; Coping negative emotion; Making 
friends. Participants could select multiple motivations.

Data quality control and bias
In this study, to ensure data quality and minimize bias, 
a series of measures were implemented. Technical con-
trols incorporated automated time-stamp monitor-
ing, with response durations rigorously filtered using a 
µ ± 3SD threshold relative to the mean completion time. 
Each IP address was restricted to submitting the ques-
tionnaire only once, effectively preventing duplicate data 
collection. Systematic validation mechanisms included: 
(1) algorithmic detection of repetitive response patterns 
(e.g., ≥ 10 consecutive identical answers), (2) embed-
ded attention checks via verification questions (e.g., 
“5 + 5=?“), and (3) independent auditing of data clean-
ing procedures to eliminate procedural bias. Real-time 
quality reports were generated throughout data collec-
tion to enable prompt anomaly resolution. Additionally, 
the criteria for invalid questionnaires were established 
in advance by the researcher. The sample size was larger 
than the minimum required, ensuring that the impact of 
deleting invalid questionnaires on the study results was 
negligible.

Statistical analysis
Standard descriptive statistics were used to characterize 
the responding participants. To screen out the indepen-
dent variables linked to problematic gaming in the male 
and female groups, differences in demographics, Inter-
net gaming use characteristics, gaming motivations, and 
CBF-PI-B scores between the two gender groups were 
compared and analyzed using either chi-square (χ2) tests 
(categorical variables) or analysis of variance (continuous 
variables). For the post hoc analysis, the least significant 
difference t-test was employed. A multivariable logistic 
regression model was further constructed using variables 
that showed significant inter-group differences in the 
univariate analysis (p < 0.05). In order to determine the 
personality, game, and demographic factors associated 
with problematic gaming in the various gender groups, 
binary logistic regression analyses were also employed. 
The correlations between the factors and problematic 
gaming were measured using odds ratios (ORs) and 95% 
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confidence intervals (CIs). SPSS 26.0 was used for all sta-
tistical analyses, and the significance threshold was set at 
p < 0.05.

Ethics
The study protocol (code number: 2020004) was 
approved by the Second Xiangya Hospital’s Ethics Com-
mittee at Central South University. The study followed 
accepted guidelines for research involving human sub-
jects. All participants gave their digital informed con-
sent before completing the survey, and for participants 
under 18 years of age, explicit parental or guardian con-
sent was required and obtained through the digital plat-
form before proceeding with the survey. Throughout the 
course of the study, participant anonymity and data con-
fidentiality were preserved.

Results
Sample characteristics
A total of 6014 people participated in this online sur-
vey. After checking dates, 5593 data were included in the 
analysis (Table  1). There were 3326 (59.5%) males and 
2267 (40.5%) females. The majority were 18–21 years old 
(84.8%), had siblings (50.8%), were single (97.7%), and had 
undergraduate or higher education (59.0%). In the stud-
ied population, 18.5% of adolescents and young adults 
met the criteria for problematic gaming. The average 
daily gaming time was 1.88 ± 1.321 h, the average money 
spent on gaming per month was 68.26 ± 151.107 yuan, the 
leading gaming device was the mobile phone (73%), and 
the top gaming motivation was passing time (66.9%). The 
popularity of game genres role-playing games (RPGs), 
strategy games (STR), action shooter games (ACS), and 
brain and skill games (BRS) was 12.7%, 59.2%, 12.2%, and 
15.9%, respectively.

Gender differences in problematic gaming and related 
factors
Males showed a significantly higher prevalence of prob-
lematic gaming than females (21.5% vs. 14.1%, p < 0.001; 
Table 2). This gender difference remained significant after 
controlling for demographics, gaming patterns, personal-
ity traits, and gaming motivations in logistic regression 
(OR: 1.663, 95%CI: 1.44–1.921). Males had higher VGDS 
scores, preferred STR games, and were more likely to 
play for sensation seeking, coping with negative emotion, 
and making friends compared to females. Females were 
more likely to play for passing the time. Regarding per-
sonality traits, males scored higher on conscientiousness 
and extraversion while females scored higher on neuroti-
cism and agreeableness.

Comparison between males and females with problematic 
games
Among the 5,593 participants, 1,034 (18.5%) individuals 
were identified as having problematic gaming, includ-
ing 714 males and 320 females. Regarding family struc-
ture, females with problematic gaming were more likely 
to be only children (54.4%), while males tended to have 
siblings (53.2%). The majority of both males and females 
with problematic gaming were single and had a bach-
elor’s degree or above. In terms of game genre prefer-
ences, both females and males predominantly preferred 
STR games, with 47.8% and 75.4% respectively (Table 3). 
Notably, females with problematic gaming spent more 
time and money on gaming compared to their male coun-
terparts. Comparing gaming motivation distributions 
between males and females with problematic gaming, 
males were sensation seeking and passing time, whereas 
females were mainly driven by escaping reality and mak-
ing friends (Fig. 1). About personality traits, males with 
problematic gaming scored higher on agreeableness, 
while females scored higher on neuroticism.

Table 1  Demographic characteristics of participants
Total
N = 5593

Male
N = 3326

Female
N = 2267

χ2/Z/ t P

Age 3.296 0.192
15–17 275(4.9%) 154(4.6%) 121(5.3%)
18–21 4741(84.8%) 2843(85.5%) 1898(83.7%)
>=22 577(10.3%) 329(9.9%) 248(10.9%)
Family structure 8.228 0.004
being an only child 2750(49.2%) 1688(50.8%) 1062(46.8%)
having siblings 2843(50.8%) 1638(49.2%) 1205(53.2%)
Relationship status 12.124 < 0.001
Single 5465(97.7%) 3269(98.3%) 2196(96.9%)
Couple 128(2.3%) 57(1.7%) 71(3.1%)
Highest education 3.385 0.066
Lower than undergraduate 2295(41.0%) 1398(42.0%) 897(39.6%)
Undergraduate or higher 3298(59.0%) 1928(58.0%) 1370(60.4%)
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Factors associated with problematic gaming in males
A comparative analysis of demographic and gaming 
behavioral characteristics between male CAYAs with 
problematic gaming and their non-problematic coun-
terparts revealed significant intergroup differences. The 
problematic gaming cohort demonstrated distinct demo-
graphic patterns, exhibiting higher rates of having sib-
lings, single marital status, and the highest education of 
undergraduate or higher. Regarding gaming patterns, the 
problematic gaming group showed marked preferences 
for BRS game genres, spending more time and money on 
gaming on a daily basis. In terms of gaming motivation, 

they mainly showed sensation seeking and Escaping 
reality, and in terms of personality traits, showed higher 
neuroticism, lower conscientiousness, openness, agree-
ableness and extraversion. (all p < 0.05, Table 3). We then 
performed a multivariate logistic regression and variables 
with p < 0.05 in the univariate analysis were included in 
this model (Table 4). The results.

of the Hosmer–Lemeshow goodness-of-fit test showed 
that χ2 = 6.42, P = 0.6, indicating that the model fit was 
good. Multivariate logistic regression indicated that male 
CAYAs with problematic gaming was associated with 
daily gaming time(hours)(OR: 1.372, 95%CI: 1.275–1.477, 

Table 2  Within-group comparisons of VGD-S scores, gaming patterns, personality traits, and gaming motivations
Total
N = 5593

Male
N = 3326

Female
N = 2267

χ2/Z/ t P

PG 1034(18.5%) 714(21.5%) 320(14.1%)
Without PG 4559(81.5%) 2612(78.5%) 1947(85.9%)
Gaming use characteristics
game genre 918.553 < 0.001
RPGs 713(12.7%) 360(10.8%) 353(15.6%) 27.317 < 0.001
STR 3311(59.2%) 2438(73.3%) 873(38.5%) 675.629 < 0.001
ACS 680(12.2%) 360(10.8%) 320(14.1%) 13.678 < 0.001
BRS 889(15.9%) 168(5.1%) 721(31.8%) 712.765 < 0.001
Gaming patterns
Daily gaming time(hours) 1.88 ± 1.32 2.04 ± 1.27 1.64 ± 1.34 11.073 < 0.001
Money spent on gaming/month(yuan) 68.26 ± 151.10 68.43 ± 146.61 67.99 ± 157.49 0.106 0.916
VGD-S 2.71 ± 2.49 1.97 ± 2.47 11.012 < 0.001
Device 524.674 < 0.001
PC 1511(27%) 1272(38.2%) 239(10.5%)
Mobile 4082(73%) 2054(61.8%) 2028(89.5%)
Gaming motivations
Seeking 224.622 < 0.001
N 3838(68.6%) 2027(60.9%) 1811(79.9%)
Y 1755(31.4%) 1299(39.1%) 456(20.1%)
Escaping 3.362 0.067
N 4955(88.6%) 2968(89.2%) 1987(87.6%)
Y 638(11.4%) 358(10.8%) 280(12.4%)
Coping 62.297 < 0.001
N 3214(57.5%) 1768(53.2%) 1446(63.8%)
Y 2379(42.5%) 1558(46.8%) 821(36.2%)
Passing time 47.472 < 0.001
N 1853(33.1%) 1221(36.7%) 632(27.9%)
Y 3740(66.9%) 2105(63.3%) 1635(72.1%)
Making friends 24.539 < 0.001
N 4505(80.5%) 2607(78.4%) 1898(83.7%)
Y 1088(19.5%) 719(21.6%) 369(16.3%)
Personality traits
Neuroticism 24.82 ± 8.03 26.92 ± 7.62 -9.906 < 0.001
Conscientiousness 33.23 ± 6.52 32.82 ± 5.96 2.468 0.014
Openness 33.40 ± 7.31 33.08 ± 6.37 1.747 0.081
Agreeableness 34.89 ± 6.27 35.29 ± 5.81 -2.404 0.016
Extraversion 29.92 ± 7.39 29.48 ± 6.66 2.203 0.021
PG: problematic gaming PC: personal computer. game genre: role-playing games (RPGs), strategy games(STR), action shooter games(ACS), and brain and skill 
games(BRS). Motives: Seeking, Sensation seeking; Escaping, Escaping reality; Coping, Coping negative emotion; Friends, Making friends
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p < 0.001), money spent on gaming/month(yuan)(OR: 
1.002, 95%CI:1.002–1.003, p < 0.001), neuroticism (OR: 
1.079, 95%CI: 1.064–1.093, p < 0.001), conscientiousness 
(OR: 0.927, 95%CI: 0.912–0.942, p < 0.001)and the gam-
ing motivation of sensation seeking(N vs. Y, OR: 0.437, 
95%CI: 0.36–0.53, p < 0.001), the gaming motivation 
of escaping reality (N vs. Y, OR:0.385, 95%CI: 0.295–
0.504, p < 0.001), the gaming motivation of coping nega-
tive emotion (N vs. Y, OR: 0.794, 95%CI: 0.653–0.965, 
p = 0.021). Demographic variables independently associ-
ated with problematic gaming included the family struc-
ture of being an only child (vs. having siblings, OR: 0.715, 
95%CI: 0.588–0.869, p = 0.001) and highest education 
(lower than undergraduate vs. undergraduate or higher, 
OR: 0.735, 95%CI: 0.603–0.896, P = 0.002).

Factors associated with problematic gaming in females
A comparative analysis of demographic and gaming 
behavioral characteristics between female CAYAs with 
problematic gaming and their non-problematic coun-
terparts revealed significant intergroup differences. The 
problematic gaming was associated with family struc-
ture of being an only child, couple marital status, and the 
highest education of undergraduate or higher. Regarding 
gaming patterns, the problematic gaming group showed 
spending more time and money on gaming and marked 
preferences for PC game device. In terms of gaming moti-
vation, they mainly showed sensation seeking, escaping 
reality, coping with negative emotion and making friends, 
and in terms of personality traits, showed higher neu-
roticism, lower conscientiousness, and agreeableness (all 
p < 0.05, Table 3). Then a multivariate logistic regression 
was performed (Table  4). The results of the Hosmer–
Lemeshow goodness-of-fit test showed that χ2 = 9.276, 
P = 0.320, indicating that the model fit was good. Multi-
variate logistic regression indicated that female CAYAs 
with problematic gaming was associated with daily 
gaming time(hours)(OR: 1.441, 95%CI: 1.288–1.612, 
p < 0.001), money spent on gaming/month(yuan)(OR: 
1.005, 95%CI:1.004–1.006, p < 0.001), neuroticism (OR: 
1.07, 95%CI: 1.044–1.098, p < 0.001), conscientiousness 
(OR: 0.912, 95%CI: 0.886–0.938, p < 0.001)and the gam-
ing motivation of sensation seeking(N vs. Y, OR: 0.397, 
95%CI: 0.281–0.562, p < 0.001), the gaming motivation of 
escaping reality (N vs. Y, OR:0.429, 95%CI: 0.287–0.642, 
p < 0.001), the gaming genre of BRS (OR: 4.989, 95%CI: 
2.728–9.125, p < 0.001).

Discussion
Main findings
As far as we are aware, this is one of the few studies that 
examines the prevalence of problematic gaming and the 
risk variables that are specific to gender in a sizable sam-
ple of CAYAs. Overall, 18.5% of people had behavioral Ch
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problems connected to gaming, with males having signifi-
cantly higher rates than females (21.5% vs. 14.1%) (Fig. 1). 
Our study revealed both gender-specific and common 
risk variables. Extended gaming duration, substantial 
monetary investment, elevated neuroticism scores, and 
reduced conscientiousness levels were identified as com-
mon risk factors across genders. Playing BRS games was 
a specific risk factor for females. Highly educated single 
males and females are prone to problematic gaming. 
Males exhibit higher levels of agreeableness and females 
exhibit higher levels of neuroticism when it comes to 
problematic gaming. The majority of STR games were 
played by males as a way of passing the time and sensa-
tion seeking. Compared to males, females spent more 
time and money gaming, played games to escape reality 
and make friends, and mostly favored RPGs, ACS, and 
BRS games. In order to minimize problematic gaming 

and associated consequences in CAYAs, these findings 
emphasize the necessity of gender-specific screening and 
interventions.

Gender differences in prevalence of problematic gaming
Our findings that problematic gaming is more common 
in males are consistent with earlier research [3, 6]. Neu-
robiological study shows potential disparities in reward 
processing systems across genders [43, 44]. Further-
more, the ways that males and females engage in gaming 
are influenced by distinct social and cultural contexts. 
These differences might have been exacerbated by the 
gaming industry’s historical emphasis on male-oriented 
material [45, 46]. This gender difference may be related 
to the more male-dominated social environment of the 
gaming culture, where males may be exposed to gaming 
earlier and engage in gaming activities more frequently 

Table 4  Characteristics of male and female Chinese adolescents and young adults with problematic gaming (logistic regression 
model)

Characteristics B Wald statistic p OR 95%CI
Male Daily gaming time(hours) 0.316 71.296 < 0.001 1.372 1.275–1.477

Money spent on gaming/month(yuan) 0.002 44.999 < 0.001 1.002 1.002–1.003
Seeking -0.829 70.728 < 0.001 0.437 0.360–0.530
Escaping -0.953 48.574 < 0.001 0.385 0.295–0.504
Coping -0.230 5.359 0.021 0.794 0.653–0.965
Neuroticism 0.076 123.990 < 0.001 1.079 1.064–1.093
Conscientiousness -0.076 87.858 < 0.001 0.927 0.912–0.942
Family structure -0.335 11.299 0.001 0.715 0.588–0.869
Highest education -0.308 9.261 0.002 0.735 0.603–0.896

Female Daily gaming time(hours) 0.365 40.710 < 0.001 1.441 1.288–1.612
Money spent on gaming/month(yuan) 0.005 107.385 < 0.001 1.005 1.004–1.006
Seeking -0.923 27.347 < 0.001 0.397 0.281–0.562
Escaping -0.846 16.938 < 0.001 0.429 0.287–0.642
Neuroticism 0.068 28.169 < 0.001 1.070 1.044–1.098
Conscientiousness -0.093 40.484 < 0.001 0.912 0.886–0.938
BRS 1.607 27.227 < 0.001 4.989 2.728–9.125

Fig. 1  Bar graph comparing gaming motivation distributions between males and females with problematic gaming
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[47]. Males may therefore be more prone to spend a lot 
of time gaming and form harmful usage habits. None-
theless, current trends show that gender-specific gaming 
participation patterns are changing, especially as gaming 
platforms and content become more varied [48]. Contin-
ued monitoring of gender-specific prevalence trends is 
warranted.

Differences between male and female with problematic 
gaming
Different gender-specific traits in gaming engage-
ment patterns were identified by our investigation. both 
females and males showed a preference for STR, but the 
percentage of males’ preference was significantly higher 
than that of females. This result is consistent with previ-
ous research suggesting that STR are more popular with 
males due to their complexity and competitiveness [49, 
50]. Problematic gaming behaviors exhibit notable gen-
der differences across marital, educational, and familial 
contexts. Single individuals with bachelor’s degrees or 
higher are disproportionately affected, potentially due 
to limited social-emotional support, driving gaming as 
a coping mechanism for isolation [51]. Gender-specific 
motivations emerge: males prioritize thrill-seeking and 
time-passing, aligning with achievement-oriented social 
expectations, while females lean toward escapism and 
social connection, reflecting emotional needs [27]. Per-
sonality traits further differentiate these groups—males 
show higher agreeableness, enabling in-game social 
bonding but escapism under stress, whereas females 
with elevated neuroticism may use gaming to mitigate 
emotional distress [8, 21]. In terms of family structure, 
females with problematic gaming were more likely to 
come from one-child families (54.4%), while males were 
more likely to have siblings (53.2%). This result may sug-
gest that the lack of peer playmates in one-child families 

may increase the risk of gaming addiction as women may 
be more likely to use gaming as an alternative form of 
socialization or entertainment. In multi-sister families, 
males may have deficits in emotional support and atten-
tion, leading to males seeking emotional fulfillment and 
escapism through gaming [52]. Interestingly, our find-
ings diverge from previous studies in that females with 
problematic gaming invested more time and money 
into gaming than their male counterparts. While males 
are generally more susceptible to gaming addiction, our 
results suggest that once addicted, females may exhibit 
more severe problematic gaming patterns. This empha-
sizes the need for more investigation into any gender dis-
parities in the progression and outcome of problematic 
gaming.

Risk factors in male CAYAs
Among male participants, gaming behavior patterns 
showed significant associations with time investment, 
financial allocation, and emotional regulation strategies. 
The evidence indicates that sustained engagement can 
be enhanced through psychological reinforcement loops 
involving dopamine-driven reward cycles [53]. Males 
with problematic gaming behaviors are more likely to 
spend more time and money playing games due to the 
excitement it offers. We also found that males in families 
with multiple siblings were more likely to exhibit prob-
lematic gaming behaviors, potentially due to the lack of 
effective supervision and guidance of their gaming behav-
iors as a result of parental energy being diverted [33, 52]. 
In addition, unlike previous studies, this study found that 
highly educated males are more likely to be addicted to 
gaming. Rho et al. found there was no significant differ-
ence on education between the problematic gaming and 
control group [54]. The opposite results in this study may 
due to the unbalanced age (3172 people ≥ 18 years vs.154 

Fig. 2  Bar graph showing gender differences in problematic gaming prevalence
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people < 18 years) of these participants, which influ-
enced the outcomes. Educational background emerged 
as a distinctive factor, with higher education levels show-
ing unexpected correlations with gaming intensity. This 
finding suggests complex interactions between academic 
achievement, stress management, and gaming behav-
iors in this demographic group [50, 55], and it is possible 
that highly educated males further exacerbate the risk 
of addiction due to high-pressure life and work environ-
ments [51, 56]. East Asian cultural factors, such as the 
Confucian ideal of achievement, place a great degree 
of pressure on males and demand that they be accom-
plished. This relationship suggests that many young 
males may turn to gaming as an escape mechanism 
when facing emotional difficulties or stress [51]. Further 
research indicates that these individuals often use gam-
ing as a maladaptive coping strategy to temporarily allevi-
ate feelings of anxiety, depression, or social isolation [57]. 
Therefore, an in-depth analysis of the multiple causes of 
problematic gaming will provide strong theoretical sup-
port and practical basis for the precise formulation of tar-
geted prevention and intervention strategies.

Risk factors in female CAYAs
The present study also showed that when more time and 
money is invested in playing games, female gamers are 
more likely to have problematic gaming. Furthermore, 
female participants exhibited unique risk patterns, par-
ticularly regarding game genre preferences and person-
ality traits [17, 20]. A previous finding that when highly 
neurotic individuals consider the real world threatening, 
they often turn to digital worlds, where they feel in con-
trol and safe. The conscientiousness indicates one has the 
commitment to personal goals, organizing and follow-
ing a schedule [8, 58]. CAYAs with problematic gaming 
are characterized by high neuroticism or low conscien-
tiousness [59]. This is consistent with the results of the 
male CAYAs with problematic gaming study. The gaming 
motivation of escaping reality and sensation seeking were 
related to problematic gaming among female CAYAs. 
In addition, our study found that only female CAYAs 
showed strong association between problematic gaming 
and the game genres of BRS. Male CAYAs prefer to play 
action and shooting games, while females prefer to play 
casual intellectual games [7]. This may be due to differ-
ences in emotions and ways of thinking between males 
and females, with male CAYAs preferring challenge and 
competition, while female CAYAs may prefer emotional 
expression and visual aesthetics. Researchers should also 
be cautious about the risk of developing problematic 
gaming in female players of BRS games.

Limitations of the study
A The following are several limitations that warrant 
attention. Firstly, given the cross-sectional nature of 
the study, causality cannot be determined. To better 
understand the temporal relationship between risk fac-
tors and the onset of problematic gaming, longitudinal 
research is essential. In addition, future studies should 
employ mixed-methods approaches, such as combining 
behavioral tracking with qualitative interviews.Secondly, 
self-reported data may lead to reporting biases. The find-
ings would be more robust if future longitudinal studies 
incorporated objective measurements and clinical assess-
ments. Thirdly, considering environmental influences and 
a broader range of psychosocial variables could enhance 
our understanding of how gaming behavior evolves. 
Lastly, a self-report scale was utilized to assess prob-
lematic gaming, rather than the gold - standard clinical 
interviews. A crucial next step is to replicate our findings 
using the DSM-5 or ICD-11 criteria for gaming disorder. 
When it comes to measuring game motivation, scales like 
the PMPVGs can be used.

Conclusion
According to this study, problematic gaming is very prev-
alent among CAYAs, especially among males. We found 
risk factors for gaming patterns, personality traits, moti-
vations, and demographics that were both gender-spe-
cific and common. Cross-gender risks in gaming include 
extended playtime, excessive spending, high neuroticism, 
and low conscientiousness, underscoring self-regulation 
and emotional management as common intervention tar-
gets. Males gravitate toward STR, driven by thrill-seek-
ing and time-passing, with heightened agreeableness. 
Females prefer RPG, ACS, and BRS, motivated by escap-
ism and social needs, coupled with elevated neuroticism. 
Single, highly educated individuals face elevated risks, 
potentially using gaming to compensate for lacking real-
world social support. Socio-culturally, evolving game 
diversity may shift gender engagement trends, though 
male-dominated cultural norms persist. These findings 
emphasize integrating gender-specific motivations and 
preferences into targeted prevention and intervention 
strategies. When addressing gaming-related behaviors, 
educators and healthcare professionals should take gen-
der into account. Future research should combine longi-
tudinal designs, objective measures of gaming behaviors, 
and clinical diagnostic assessments to study the tempo-
ral links between risk variables and problematic gaming 
onset and course can enrich etiological models and early 
intervention targets. This results can help guide clinical 
procedures, public health regulations, and future studies 
that try to lessen the adverse consequences of problem-
atic gaming in this digital age.
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