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Effect of 4-week cup stacking training on stress levels in e-sports
players

Efecto de un entrenamiento de apilamiento de vasos de 4 semanas sobre los niveles de
estrés en jugadores de e-sports
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Abstract
_____________________________________________________________________________________|
Introduction: The rapid growth of the e-sports industry presents many new challenges that e-

sports athletes may face, including levels of anxiety and their impact on mental health.
Objective: This experimental study used pre-and post-intervention assessments to examine the
effect of 4-week cup stacking training on stress levels.

Methodology: The sample consisted of 20 male e-sports players from Surindra Rajabhat Uni-
versity, aged 18-25, who were training for competition. The group was randomly divided into
two groups: an experimental group (n = 10; height 173.40 + 6.45 cm; weight 65.54 + 12.01 kg;
experience 4.16 + 1.51; stress levels 51.20 + 7.25 KU/L) that performed in cup stacking 3 days
a week for 4 weeks and a control group (n = 10; height 173.90 £ 5.70 cm; weight 68.81 + 12.69
kg; experience 3.97 + 1.63 years; stress levels 46.20 + 7.57 KU/L) that performed with a normal
e-sports program. Pre-and post-test, all participants were tested for stress levels to assess the
concentration of salivary alpha-amylase using the Cocoro meter saliva amylase samples.
Results: After the experiment, it was found that the experimental group had a significantly re-
duced stress level than before the experiment. When comparing between groups, it was found
that the experimental group had a significantly different stress level than the control group (p
<0.05).

Discussion: The results of this study indicate that the experimental group, which received cup
stacking training, was able to better control and reduce their stress levels than the control
group after 4 weeks.

Conclusions: The training model used in this study can be applied to help e-sports players self-
regulate emotions and reduce potential long-term stress levels.

Keywords
_________________________________________________________________________________________|
Cup stacking training; amylase concentration; stress levels; e-sport

Resumen

Introduccién: El rapido crecimiento de la industria de los deportes electrénicos plantea nume-
rosos desafios para los atletas, incluyendo los niveles de ansiedad y su impacto en la salud men-
tal.

Objetivo: Este estudio experimental utiliz6 evaluaciones pre y post-intervencién para examinar
la efectividad del entrenamiento de apilamiento de vasos en los niveles de estrés.
Metodologia: La muestra consisti6 en 20 jugadores masculinos de deportes electrénicos de la
Universidad Surindra Rajabhat, de entre 18 y 25 afios, que se estaban entrenando para compe-
tir. El grupo se dividi6 aleatoriamente en dos grupos: un grupo experimental (n = 10; altura
173,40 £ 6,45 cm; peso 65,54 + 12,01 kg; experiencia 4,16 + 1,51; niveles de estrés 51,20 + 7,25
KU/L) que realizé apilamiento de vasos 3 dias a la semana durante 4 semanas y un grupo de
control (n = 10; altura 173,90 * 5,70 cm; peso 68,81 * 12,69 kg; experiencia 3,97 * 1,63 afios;
niveles de estrés 46,20 + 7,57 KU/L) que realiz6 un programa normal de deportes electrénicos.
Antes y después de la prueba, se evalud el nivel de estrés de todos los participantes para deter-
minar la concentracion de alfa-amilasa salival utilizando muestras de amilasa salival con el me-
didor Cocoro.

Resultados: Tras el experimento, se observo que el grupo experimental presentaba un nivel de
estrés significativamente menor que antes del experimento. Al comparar ambos grupos, se en-
contr6 que el grupo experimental tenia un nivel de estrés significativamente diferente al del
grupo de control (p < 0,05).

Discusidn: Los resultados de este estudio indican que el grupo experimental, que recibi6 entre-
namiento en apilamiento de vasos, pudo controlar y reducir su nivel de estrés mejor que el
grupo de control después de 4 semanas.

Conclusiones: El modelo de entrenamiento utilizado en este estudio puede aplicarse para ayu-
daralosjugadores de deportes electrénicos a autorregular sus emociones y reducir los posibles
niveles de estrés a largo plazo.

Palabras clave

Entrenamiento de apilamiento de vasos; concentracion de amilasa; niveles de estrés; Jugado-
res de e-sport.
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Introduction
|
E-sports is a rapidly growing global sport, with a reported global audience of 921 million in 2022, gen-
erating annual revenues of up to US$ 1.4 billion (Abbott, 2022). This rapid growth in the e-sports indus-
try brings with it a number of new challenges that e-sports athletes may face, with specific needs and
health challenges (Pereira et al., 2021; Schary et al.,, 2022). Previous studies have demonstrated the im-
pact of anxiety on mental health in e-sports athletes, with age, gender, and the type of game played being
the primary factors. This is because e-sports athletes are generally younger than other athletes, and
male players experience higher stress levels than females when playing video game simulations with
higher levels of complexity, such as strategy, combat, and multiplayer play, with more pronounced emo-
tional and behavioral responses. This, coupled with the unique anxiety inherent in e-sports environ-
ments, may pose a risk to athletes' mental health (Bonnaire, 2019; Brunborg, 2014; Greitemeyer, 2015).
Anxiety can be analyzed by salivary amylase levels, with a scale indicating the level of stress occurring:
0to 30 KU/Lis relaxed, 31 to 45 KU/L is normal, 46 to 60 KU/L is mildly anxious, and 61 KU/L or higher
is highly anxious (Higo & Kuruma, 2021). A review of past literature on mental health in e-sports, alt-
hough still in its infancy, shows that approximately 37 percent of e-sports athletes experience depres-
sion and anxiety, and approximately 45 percent experience insomnia (Pereira et al,, 2021; Lee et al,,
2021). Furthermore, it was found that the increased incidence of depression in e-sports athletes is sig-
nificantly associated with insomnia and gaming addiction (Schary et al., 2022; Kuss & Griffiths, 2012).
These important preliminary studies suggest that mental health problems such as anxiety are common
in e-sports athletes and that the increase in problems may be comparable to the incidence rates seen in
general athletes (Gouttebarge et al,, 2019), and that research in psychology in general is often limited
by considering well-being as a vague, positive feeling factor (Lundqvist & Andersson, 2021).

Cup stacking is a fun and engaging activity for players of all ages. It's a unique game that uses specially
designed plastic cups to stack them in a predetermined pattern. It's fun and engaging, and helps develop
hand-eye coordination and motor skills (Udermann et al., 2004; Gibbons et al., 2007). Cup stacking can
improve motor skills such as directionality, perceptual motor functioning, and hand-eye coordination
(Mortimer et al,, 2011; Yang et al., 2024). In addition, systematic cup stacking practice, as reported in
studies, found that practicing cup stacking twice a week for six weeks improved players' attention, emo-
tional regulation, executive function, and anxiety (Fatemi, 2024). However, the importance of clearly
defined mental health in e-sports athletes remains a matter of continued future research to assess anx-
iety levels and reduce anxiety in e-sports athletes during high-intensity competition. Therefore, the pur-
pose of this study is to promote future research and initiate the application of data focused on key topics
to help reduce anxiety in e-sports athletes, enabling them to effectively manage their emotions and anx-
iety during competition.

Method
'

Participants

This experimental study used pre- and post-intervention assessments with a sample of 20 e-sports ath-
letes from Surindra Rajabhat University, aged 18-25 years, who were training for competition. All par-
ticipants provided written informed consent. Inclusion criteria were: at least 1 year of competitive ex-
perience, passing the Physical Activity Readiness Questionnaire (PAR-Q), and no prior exposure to the
training used. Literature review (Udermann et al., 2004) to obtain the sample size using the G Power V
3.1.9.2 program with a power value = 0.8 and an effect size d = 1.44, with a statistical significance level
of 0.05. The sample size was 14 people. To prevent the dropout of the sample group, the sample size was
increased by 20 percent. The sample group in this study was 20 people and was divided into two groups:
the experimental group, which performed cup stacking training (n = 10), and the control group, which
performed the e-sports program as usual. This study was approved by the Human Ethics Committee of
Surindra Rajabhat University, Thailand. This research proceeds in accordance with the guidelines re-
lated to the Declaration of Helsinki, The Belmont Report, CIOMS Guideline, and International Conference
on Harmonization in Good Clinical Practice (No. HE 672067, approved on September 12, 2025). Data
from 20 e-sports athletes participating in this study show no differences in age, height, weight, experi-
ence, and stress levels between the experimental and control groups pre-test, as shown in Table 1.
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Table 1. Baseline data of the experimental and control groups

Data Experimental group (n = 10) Control group (n=10)
Age (y) 20.80 £ 1.50 19.50 + 1.58
Height (cm) 173.40 + 6.45 173.90 £ 5.70
Weight (kg) 65.54+12.01 68.81 + 12.69
Experience (y) 416 +1.51 3.97 £1.63
Stress levels (KU/L) 51.20+ 7.25 46.20 £ 7.57

Procedure

This study conducted a 4-week cup stacking training intervention for the experimental group in con-
junction with their usual e-sports training program. The control group completed their usual e-sports
training program. Participants were briefed on all procedures used in this study and signed a written
informed consent prior to the experiment. Both groups underwent a stress level test to assess their anx-
iety levels using a Cocoro mete salivary amylase test (Higo & Kuruma, 2021), pre- and post-test. The
intervention used cup stacking training, delivered 3 times per week for 30 minutes each for 4 weeks.
The cup stacking patterns consisted of three, 10-minute patterns: Pattern 1, 3-3-3 cup stacking training;
Pattern 2, 3-6-3 cup stacking training, and Pattern 3, full cup stacking training (Figure 1).

Figure 1. Cup tracking training.

Pattern Cup stacking training
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Stress level test

This study conducted a stress test using a Cocoro meter (Nipro Co, Osaka, Japan) to collect salivary alpha
amylase samples.7 This instrument provides information reflecting the level of individual anxiety. It has
4 levels of indicators: 0-30 KU/L indicates a relaxed range, 31-45 KU/L indicates a normal range, 46-
60 KU/L indicates a slight anxiety, and 61 KU/L or higher indicates a high level of anxiety. All partici-
pants were requested to abstain from alcohol, caffeinated beverages, and fruit juices containing vitamin
C, and to avoid strenuous activities for atleast 24 hours pre-test. Participants were asked to collect saliva
samples by holding a Cocoro meter saliva collection chip in their mouth for 5 seconds. The research
supervisor then analyzed the saliva collection chip for stress levels (Figure 2).
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Figure 2. Show stress level test with Cocoro meter.
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Data analysis

Statistical data analysis was performed using SPSS software, version 22. Data were presented as mean
+ standard deviation (Mean * SD). Data were tested for normality using the Shapiro-Wilk Normality
Test. Differences in variables within groups were tested using the Paired samples t-test, and differences
in variables between groups were tested using the independent samples t-test, pre- and post-test for
the fourth week of the experiment. Statistical significance was determined at p < 0.05.

Results

Data from the stress test of e-sports athletes in the experimental group that received the cup stacking
intervention showed that post-test, the stress level was significantly reduced (41.90 * 4.28 KU/L, p =
0.01) from the pre-test (51.20 * 7.25 KU/L). In the control group, the stress level post-test (47.40 + 6.19
KU/L, p = 0.127) was not found to be different from the pre-test (46.20 + 7.57 KU/L). It was found that
post-test, the experimental group (41.90 + 4.28 KU/L, p = 0.03) had a significantly reduced stress level
than the control group (47.40 + 6.19 KU/L) when comparing between groups (Figure 3).

Figure 3. Stress levels in experimental group (EG) and control group (CG).
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Discussion
|
This study aimed to determine the effectiveness of cup stacking training on stress levels before and after
the 4-week intervention. The study sample consisted of male e-sports athletes who were training for
competition. The experimental group received the cup stacking training intervention in addition to their
usual e-sports training program. Twenty participants were tested for stress levels using a Cocoro meter
to collect salivary alpha amylase samples. Three cup stacking training formats were used in this study
(Naidoo & Moodley, 2018), starting from patterns 1 to 3, with each training duration of 10 min (Figure
1). The results of the study indicated that the experimental group, who received cup stacking training,
had a significantly reduced mean stress level (~ 9.3 KU/L) post-test, which was different from pre-test.
In the control group, the mean stress level post-test was not different from the pre-test. Moreover, the
stress level in the control group tended to increase (~ 1.2 KU/L) from pre-test. When comparing the
data between groups in this study, it was found that the e-sports athletes who received cup stacking
training for 4 weeks were able to reduce their stress levels significantly better than the control group
who trained in the usual e-sports program. It can be seen that the experimental group had a decrease in
salivary amylase concentration of ~ 9.3 KU/L, while the control group had an increase in salivary amyl-
ase concentration of ~ 1.2 KU/L.

Previous studies have reported that more than 80 percent of e-sports athletes experience increased
mental fatigue from focusing on continuous gaming for a long time alone, which directly affects the ath-
letes' stress levels and emotional control (Poulus et al., 2023; Luo et al., 2022; Trotter et al., 2021), and
in the long term, may lead to health problems such as heart disease, obesity, cerebrovascular disease,
depression, and reduce the athletes' physical performance (Hammen, 2005; Strike & Steptoe, 2003). As
the current post-hoc data in the control group showed an increase in salivary alpha-amylase levels,
which may be due to prolonged gaming activity leading to increased stress rates. Conversely, in the ex-
perimental group, 30 minutes of cup stacking activity between e-sports training programs at least 3
days per week significantly reduced salivary alpha-amylase concentrations compared to pre-test and
between groups (Figure. 3). This suggests that 4 weeks of cup stacking supplementary training enriched
the athletes' enjoyment, improved hand-eye coordination (Gibbons et al., 2007; Udermann et al., 2004),
enhanced perceptual motor functioning (Mortimer et al., 2011; Yang et al., 2024), and led e-sports ath-
letes to alter the activity of the autonomic nervous system, which consists of the sympathetic and para-
sympathetic nervous systems, which respond to internal and external stimuli and facilitate the contin-
uous and balanced monitoring of physiological variability signals, enabling the experimental e-sports
athletes to regulate their emotions and reduce their stress levels over time (Fatemi, 2024; Poulus et al.,
2022b; Leis et al., 2022; Smith et al., 2019).

Suggestion for future research
_________________________________________________________________________________________________________________________|
Future studies should examine the interaction between male and female athletes to investigate differ-
ences in social and gender factors, including gender role stress, inequality in sports, imposter syndrome,
and social pressure on women regarding body image and weight stigma. The study showed a reduction
in stress levels after a four-week intervention. However, further studies at six and eight weeks are
needed to investigate the long-term persistence of these effects. Finally, the training methodology used
in this study can be applied to various competitive video game sports; stress-reduction techniques are
applicable to all video game formats when adapted to each specific sport.

Conclusions

__________________________________________________________________________________________________________________|
Key findings from this study demonstrate that a four-week, enjoyable cup stacking activity intervention
effectively improved salivary alpha-amylase response to prolonged training and resulted in reduced
stress levels in e-sports athletes. E-sports coaches and trainers can therefore apply the findings from
this study to enhance athletes' emotional self-regulation and potentially reduce long-term stress levels.
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