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: Gaming is one of the most popular recreational activities

in the E generation. The pleasure of gaming could relieve
the stress of people, but also results in uncontrolled
gaming with negative consequences. Based on the great
impact of gaming on modern society, the International
Statistical Classification of Diseases and Related Health
Problems 11th edition had recruit the gaming disorder (GD)
as an official diagnosis based on its great impact on
mental health. The DSM-5 and ICD-11 GD criteria are based
on evidence-based information which was concluded in
epidemiological data and clinical studies. However, in
these studies, most case in GD group were male, particular
in a clinical study. This is in line with my clinical
experience, most patient consulting for GD are males. Thus,
we did not have adequate evidence-based information in
female GD directly based on female sample. In these years,
the female gamer increased rapidly after smartphone gaming
being popular. It would be an important issue to provide
intervention for women with GD based on scientific results.
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Thus, 1t 1s necessary to evaluate the clinical presentation
and associated neuro-psycho-endocrinological factors of
female GD as soon as possible. In this presenting study, we
recruited bl females with GD and 112 controls to evaluate
their neuro-biology-psychological characteristics. The
COVID-19 epidemics limit the sample size inclusion in
hospitals. Women with GD had higher score in behavior
inhibition, fun-seeking, depression, hostility,
dysfunctional impulsivity, and dysfunctional impulsivity.
The forward regression demonstrated that depression, reward
drive, and behavior inhibition were the most significant
factors contributing to GD. Further, women with PMDD had
higher power density in theta and delta spectrum when
closing eye at the luteal phase. They also had a genialized
higher power density during follicular phase. Moreover,
they have higher error processing and rewarding response
when conducting balloon analog tasks. During the menstrual
cycle, the severity of GD did not increase during the
luteal phase among participants. This might indicate
another internet-related problems, social network
problematic use, 1s another important issue in women s
internet use. There i1s no difference in autonomic function
and candidate genetic polymorphism. The limited sample size
might contribute to inadequate power. We will evaluate
women with GD with smartwatch evaluation to record the
movement of women to understand the course of GD across the
menstrual cycle. We also try to increase the participant’s
number to enhance the power of analysis.

Gaming disorder, healthy behavior, female, risky taking,
EEG, behavior inhibition, depression, menstrual cycle
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Gaming Paired t Controls - Paired t t
disorder (Mean £ SD)
(Mean + SD) (N=46)
Variables (N=46)
Educational (15.80£1.07) (16.50 £1.31) -2.789**
Level
Gaming Disorder severity
Follicular (72.26+£12.82)  0.931 (37.98+17.60) 0.486 10.679***
Late luteal (73.26£13.63) (38.48+£15.88) 11.271%**
Insomnia
Follicular (24.67+11.20) -2.100*  (16.54+8.67) -1.563 3.894***
Late luteal (26.61+11.39) (17.78+9.13) 4.100***
Hostility
Follicular (62.52+14.35)  0.440 (54.15+12.44)  2.688**  2.990**
Late luteal (62.00+£13.48) (51.374£13.25) 3.814***
Depression
Follicular (21.76+£10.40)  -0.680 (14.20+£8.84)  -1.294 3.759***
Late luteal (22.37+10.67) (15.4619.96) 3.212**
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IGD group Control group

(Mean + SD) (Mean + SD) Independent
Variables (N=51) (N=112) t-test
Age 24.49+3.27 26.19+4.75 t=-2.65**
Education age 15.72+1.05 16.25+1.43 t=-2.34*
Severity of IGD 80.72+10.51 43.29+16.87 t=17.24***
Tolerance 12.29+2.13 6.64+2.61 t= 14.54***
Withdrawal 16.27+£2.13 9.03+2.81 t=15.44***
Compulsive 15.5+2.25 8.08+3.4 t=16.48***
Time management 16.17+£2.65 8.25+3.66 t= 15.58***
Interpersonal Health 20.47+£3.77 11.28+4.39 t=13.66***
Core Symptoms 44.07+5.57 23.75+9.46 t=17.11***
Negative Consequence 36.64+5.86 19.53+7.7 t= 15.59***
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CGI_Score 4.19+.98 1.15+.36 t= 21.52%***
Height 162.03+5.26 161.05+5.42 t=1.07
Body-Weight 62.15+£14.25 57.34+10.98 t= 2.35*
Body lipid percentage 30.01+5.28 28.57+4.66 t=1.75
BMI 23.58+5.18 22.18+3.77 t=1.92

2. pERERE S EREFLE -

IGD group Control group
(Mean = SD) (Mean = SD) Independent

Variables (N=35) (N=95) t-test
HR 76.66+9.95 85.08+95.19 t=-.521
SD 49.04+24.97 67.25+112.72 t=-.945
HF 5.93+1.58 16.56+101.87 t=-.616
LFpercent 42.22+20.47 57.57+99.35 t=-.905
VL 6.51+1.31 16.78+101.84 t=-.595
LF 5.86+1 16.86+101.86 t=-.627
HFpercent 72.72+162.39 52.85+99.73 t=.840
LFHF -.07+1.09 10.62+102.48 t=-.616

3. ia M F]l & IWA » =+ 145 B 9 behavior inhibition (sensitivity to aversion) » £ Fun

seeking, e 3 &4 ¢7 BAS drive (drive for rewarding) » ¢t 82 § £ % B2 F » 87 negative

reinforcement #4 4+

PIHFER LI o

IGD group Control group

(Mean + SD) (Mean + SD) Independent
Variables (N=51) (N=112) t-test
Behavior inhibition 22.33+£2.85 20.82+2.9 t=3.096**
Reward drive 11.76+2.09 12.85+1.87 t=-3.32**
Rewarding 16.72+2.11 17.12+2.08 t=-1.12
Fun seeking 12.27+2.15 11.57+1.91 t=2.09*
Hostility 65.76+£13.32 54.06+£13.21 t=5.22%**
Dysfunct_impulsivity 4.88+3.46 3.62+2.91 t=2.4*
Functional_impulsivity  4.8+3.18 5.93£3.11 t=-2.13*
Deliberating 31.76+4.93 33.8+4.5 t=-2.59*
Prefer-Intuition 32.94+4.45 32.55+4.01 t=.55
Depression 25.07+10.96 13.58+8.46 t= 6.64***

ERL s H IR SR LG RB ORI~ rd - BE 0 B RS (2
FHRIR) AREAELFLES o

VBB FE Y B AR R - K drive ~ 27 BAS o Bior 4 H § Mehiieds
A B BRI F{ER 244 o

RATRISR S

B CPTIHIRAPIHREFLIER G S dkihih = e F X R FL L - & Hitreaction

time &7 inter-stimulus-interval change } » 3 g2 dg F AR ARG E -
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Table 4. The performance of CPT Il for the gaming disorder group, hazardous gaming, and control group.

Variables Gaming Hazardous Controls F Post hoc

disorder (GD) gaming (HD) (n=55) comparison

(n=14) (n=14)
Mean £ SD Mean £ SD Mean £ SD

Detectability () 54571:704  4836+957 4995+ 1156  1.36 -
Omissions 4729+276  4657+313  4696+354  0.16 -
Commissions 59.64 + 8.56 51.07 + 11.17  52.93 + 13.56 2.00 -
Perseverations 52.29 + 10.90 49.57 + 4.00 50.95 + 8.64 0.36 -
HRT 42.14 + 5.83 42.71 + 6.26 4431 + 7.56 0.67 -
HRT SD 42.86 + 6.32 44.00 + 6.58 44,76 + 7.74 0.40 -
Variability 45.50 + 4.37 45.71 + 5.99 45.64 + 5.46 0.00 N
HRT Block .

5229+6.67  4893+725  53.02+556 2.5 HG<Controls
Change

GD<HD*

HRT ISI Change 315

48.14 + 7.96 53.64 + 5.87 52.49 + 6.12 : GD<Controls*

*p < .05; ** p < .01; *** p < .001
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