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Abstract: This study investigates the impact of practicing Tai Chi in confined cabin spaces
on seafarers’ emotional regulation and attention levels. Through an eight-week Tai Chi
training intervention with a group of seafarers, compared to a control group, we found that
Tai Chi training significantly improved seafarers’ negative emotions and enhanced their
emotional stability. Concurrently, experimental results indicated a positive influence of Tai
Chi on seafarers’ sustained attention, selective attention, and attention span. This research
offers a novel intervention strategy for improving seafarers’ mental health and highlights
the importance of incorporating mind-body practices in special working environments.

1. Introduction

With the flourishing development of the global shipping industry, millions of seafarers work
diligently in distant oceans, supporting global trade. However, the unique nature of the seafaring
profession also brings numerous challenges, most notably prolonged exposure to confined, enclosed,
and naturally unlit cabin environments. This high-pressure, monotonous, and socially isolated work
setting poses a serious threat to seafarers’ mental health[1]. Studies indicate that seafarers generally
experience higher levels of anxiety, depression, stress, and sleep disorders. These negative emotions
not only affect seafarers’ personal well-being but can also lead to cognitive dysfunctions such as
inattention and slow reactions, thereby increasing the risk of maritime accidents[2].

Currently, intervention measures for seafarers’ mental health primarily focus on psychological
counseling, recreational activities, and improvements to onboard facilities. However, these methods
are often difficult to implement effectively in confined spaces and with limited resources. Therefore,
exploring an intervention method that can effectively enhance seafarers’ mental health and
cognitive function within limited space is particularly crucial.

Tai Chi, a time-honored traditional Chinese mind-body exercise, is widely recognized for its
unique slow, continuous movements, combined with deep breathing and intentional guidance, as
having benefits in regulating emotions, alleviating stress, and improving cognitive function[3]. Tai
Chi practice requires minimal space, allowing it to be performed in relatively small areas, which
makes it a potential advantage for promotion in seafarer cabin environments.

Despite numerous studies confirming the positive effects of Tai Chi on the physical and mental
health of the general population, research specifically targeting seafarers in confined cabin spaces
remains relatively scarce. This study aims to fill this research gap by empirically investigating the
specific impact of practicing Tai Chi in confined cabin spaces on seafarers’ emotional regulation
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and attention levels. It seeks to provide a scientific basis for developing more effective intervention
strategies for seafarer mental health. We hypothesize that practicing Tai Chi in confined cabins can
significantly improve seafarers’ negative emotions, enhance emotional stability, and boost their
attention levels.

2. Literature Review
2.1 Current Status of Seafarer Mental Health and Influencing Factors

The seafaring profession is characterized by high risks, high intensity, long working hours, social
isolation, and confined living spaces. These factors collectively contribute to the unique mental
health challenges faced by seafarers. Research by Oldenburg et al. indicates that the incidence of
depression, anxiety, and suicidal tendencies among seafarers is higher than in the general
population[4]. Wadsworth et al. further found that prolonged periods at sea, separation from family,
monotonous work content, and harsh natural environments are the main causes of psychological
stress for seafarers[5]. The confined and unchanging cabin environment makes it difficult for
seafarers to obtain effective relaxation and stimulation, exacerbating the production of negative
emotions.

In addition to emotional problems, cognitive dysfunction is also a prominent manifestation of
seafarer mental health issues. High pressure and negative emotions can lead to scattered attention,
slow reactions, and impaired judgment, thereby affecting seafarers’ decision-making abilities and
operational accuracy in emergencies, increasing the risk of maritime accidents[6]. Therefore,
improving seafarers’ emotional regulation abilities and attention levels is crucial for ensuring
maritime safety.

2.2 Impact of Tai Chi on Emotional Regulation and Attention

Tai Chi is a holistic exercise that combines physical movements, breath control, and intentional
guidance. Its unique slow, gentle, and continuous movement patterns contribute to physical and
mental relaxation, promote parasympathetic nervous activity, and thus reduce stress responses[7].
Multiple studies have shown that Tai Chi has significant positive effects on emotional regulation. A
meta-analysis by Li et al. demonstrated that Tai Chi training can effectively reduce depression and
anxiety levels in older adults[8]. Research by Zou et al. also confirmed that Tai Chi can enhance
individuals’ positive emotions and strengthen emotional resilience[9].

In addition to emotional regulation, Tai Chi also has a significant improving effect on cognitive
function, especially attention. Chen et al. found that long-term Tai Chi practitioners performed
better than non- practitioners in sustained attention, selective attention, and executive function[10].
The mechanism may lie in the emphasis of Tai Chi on practices such as “guarding the Dantian” and
“unity of inner and outer”, which train practitioners to concentrate, enhancing their perception and
control of internal and external environments. Concurrently, the gentle movements of Tai Chi
combined with deep breathing contribute to the activation and integration of the cerebral cortex,
thereby optimizing cognitive function[11].

2.3 Mind-Body Practices in Confined Spaces

Mind-body practices in confined spaces, such as yoga, meditation, and Tai Chi, have garnered
widespread attention. These practices require minimal space and can provide psychological
relaxation and moderate physical activity, helping to alleviate discomfort caused by spatial
limitations. For example, research has explored the role of short-term meditation in office
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environments for employee stress reduction[12]. In the aerospace field, simple physical activities
and relaxation techniques have also been attempted to address astronauts' psychological stress in
enclosed spaces[13].

This study will focus on the application of Tai Chi in seafarers’ confined cabin spaces, aiming to
explore how it, as a low-cost, high-benefit intervention, can effectively improve seafarers’
emotional states and attention levels.

3. Research Methods
3.1 Participants

This study employed a quasi-experimental design, recruiting 40 male seafarers from a shipping
company as participants. All seafarers were actively employed and had no history of severe mental
iliness or major physical illness in the past three months. Participants were randomly divided into
an experimental group (Tai Chi group, n=20) and a control group (n=20). There were no significant
differences between the two groups in terms of age, education level, or seafaring experience.

3.2 Intervention Protocol

Experimental Group (Tai Chi Group): Seafarers in the experimental group received an
eight-week Tai Chi training program. The training curriculum was designed by a professional Tai
Chi instructor and included basic Tai Chi postures (selected movements from the simplified 24-form
Tai Chi, primarily considering confined spaces), breathing techniques, and relaxation exercises.
Each training session lasted 30 minutes, conducted 3 times per week. Due to the unique nature of
the seafarers’ working environment, training was primarily conducted in individual cabins or small
multi-purpose rooms on board, utilizing a combination of video instruction and remote guidance
from the instructor. The instructor periodically corrected and guided the seafarers’ movements via
video calls.

Control Group: Seafarers in the control group did not undergo any special physical activity
intervention during the study period, maintaining their daily work and living patterns.

3.3 Measurement Tools

Emotional and attentional assessments were conducted on both groups of seafarers before (T1)
and after (T2) the intervention.

Emotional Regulation:

POMS (Profile of Mood States): Assesses six mood states: Tension-Anxiety,
Depression-Dejection, Anger-Hostility, Vigor, Fatigue, and Confusion. This scale is widely used in
sports psychology and possesses good reliability and validity.

PSS-10 (Perceived Stress Scale-10): Assesses an individual’s perception of stress in their life.
This scale has good cross-cultural applicability[14].

PANAS (Positive and Negative Affect Schedule): Measures an individual’s levels of positive and
negative affect. This scale includes two independent dimensions: positive and negative affect.

Attention:

CPT-II (Conners’ Continuous Performance Test II): Assesses sustained attention, impulsivity, and
vigilance. This test presents stimuli on a computer, requiring participants to respond under specific
conditions[15].

Stroop Color-Word Test: Assesses selective attention, inhibitory control, and cognitive flexibility.
This test requires participants to respond to stimuli under interfering conditions.
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Digit Span Test (Forward and Backward): Assesses working memory and attention span. This
test requires participants to recall a sequence of numbers, with both forward and backward recall
components[16].

3.4 Data Analysis

All data were analyzed using SPSS 25.0 statistical software. Repeated Measures ANOVA was
used to compare changes in various indicators between the experimental and control groups before
and after the intervention. Additionally, independent samples t-tests were used to compare
differences between the two groups at baseline (T1) and after intervention (T2). The significance
level was set at p < 0.05.

4. Results
4.1 Emotional Regulation Indicators

The repeated measures ANOVA revealed significant differences in emotional regulation between
the experimental and control groups following the intervention.

Specifically, seafarers in the experimental group exhibited notable improvements across several
emotional dimensions. Their scores on the POMS scale for negative emotions, including
Tension-Anxiety, Depression-Dejection, Anger-Hostility, Fatigue, and Confusion, all significantly
decreased from T1 (pre-intervention) to T2 (post-intervention) (p < 0.01 for all). For instance,
POMS-Tension-Anxiety scores for the experimental group decreased from an average of 15.2 £3.1
to 10.5 +=2.8, while POMS-Depression- Dejection scores dropped from 12.5 £2.7 to 8.9 £2.5.
Similarly, POMS-Anger-Hostility decreased from 10.1 2.5 to 7.2 2.1, POMS-Fatigue from 13.7
+2.910 9.8 £2.6, and POMS-Confusion from 8.8 £2.3t0 6.1 +1.9.

Conversely, the experimental group's score for POMS-Vigor, a positive mood state, significantly
increased from 18.9 £3.5at T1to 22.5 +£3.2at T2 (p < 0.01).

Further illustrating improved emotional regulation, the experimental group’s PSS-10 perceived
stress scores significantly decreased from 25.1 4.5 t0 19.3 3.8 (p < 0.001). On the PANAS scale,
positive affect scores for the experimental group significantly increased from 32.5 5.2 to 38.9 +
4.8 (p < 0.001), while negative affect scores significantly decreased from 28.9 4.7 to 21.5 £4.1 (p
< 0.001).

In contrast, the control group showed no significant changes in any of these emotional indicators
from T1 to T2. Their POMS-Tension-Anxiety scores remained stable (14.8 3.4 at T1 vs. 145
3.2 at T2), as did other POMS subscales, PSS-10, and PANAS scores.

These results collectively indicate that eight weeks of Tai Chi training significantly improved
seafarers’ negative emotions and enhanced their emotional stability.

4.2 Attention Indicators

Regarding attention indicators, the experimental group also demonstrated significant
improvements following the intervention.

In the CPT-II test, which assesses sustained attention, the experimental group’s correct responses
significantly increased from an average of 92.5 4.1 at T1 to 96.8 =3.5 at T2 (p < 0.001).
Concurrently, their omission errors significantly decreased from 7.8 £2.5at T1t0 4.2 £1.9at T2 (p
< 0.01). These changes indicate a significant enhancement in sustained attention levels.

The Stroop Color-Word Test, used to evaluate selective attention and inhibitory control, showed
a significant reduction in reaction time for experimental group seafarers. Their average reaction
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time decreased from 850 = 65 milliseconds at T1 to 780 =+ 58 milliseconds at T2 (p < 0.01),
suggesting improved selective attention and inhibitory control abilities.

Furthermore, scores on the Digit Span Test (forward and backward), which measures working
memory and attention span, significantly improved for the experimental group. Forward digit span
scores increased from 6.5 £1.2 to 7.5 1.0 (p < 0.01), and backward digit span scores improved
from 4.8 £1.0 to 5.6 +0.9 (p < 0.01). This indicates an enhancement in both working memory and
attention span.

Similar to the emotional regulation findings, the control group exhibited no significant changes
in any attention indicators from T1 to T2. Their CPT-11 correct responses (92.1 4.3 at T1 vs. 92.5
+4.2 at T2), omissions (7.5 £2.6 at T1 vs. 7.3 £2.5 at T2), Stroop reaction time (845 68 at T1 vs.
840 66 at T2), and digit span scores remained largely unchanged.

These comprehensive results confirm that Tai Chi training can effectively enhance seafarers’
attention levels across various domains.

5. Discussion

The empirical findings of this study strongly support the hypothesis that practicing Tai Chi in
confined cabin spaces has a significant positive impact on seafarers’ emotional regulation and
attention. These findings provide new perspectives and feasible intervention strategies for
improving seafarers’ mental health.

5.1 Impact of Tai Chi on Emotional Regulation

The study results indicate that an eight-week Tai Chi training significantly reduced negative
emotions such as tension-anxiety, depression-dejection, anger-hostility, fatigue, and confusion
among seafarers, while simultaneously increasing vigor and positive affect, and decreasing
perceived stress. This is consistent with previous research on the effects of Tai Chi on emotional
regulation in the general population. The mechanisms may include:

Tai Chi, through its slow, gentle, and continuous movements, combined with deep, even
abdominal breathing, can activate the parasympathetic nervous system and reduce sympathetic
nervous system excitability, thereby achieving physical and mental relaxation and stress relief. In a
confined, high-pressure cabin environment, this relaxation mechanism is particularly crucial,
providing seafarers with a psychological space to escape work pressure and return to calmness.

Tai Chi emphasizes “unity of inner and outer” and “guarding the Dantian”, requiring
practitioners to focus their attention on bodily sensations, breath rhythm, and movement fluidity.
This process of focused attention is similar to mindfulness meditation, which can help seafarers
temporarily disengage from negative external concerns, reduce rumination, and thus effectively
alleviate the distress of negative emotions. In a closed, monotonous life at sea, seafarers can easily
fall into a cycle of negative emotions; Tai Chi practice offers an effective way to break this cycle.

Practicing Tai Chi can promote the release of neurotransmitters such as endorphins, which have
natural analgesic and antidepressant effects, thereby improving mood states and increasing
well-being. At the same time, Tai Chi, as a gentle physical activity, helps improve seafarers’
physical health, which in turn has a positive impact on mental health.

5.2 Impact of Tai Chi on Attention Levels

This study found that Tai Chi training significantly improved seafarers’ sustained attention,
selective attention, and attention span. This finding aligns with research by Chen et al. and others,
further confirming the potential of Tai Chi in improving cognitive function.
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The positive impact of Tai Chi on attention may stem from several aspects:

The practice of Tai Chi requires a high degree of concentration. Practitioners must focus their
attention on posture, movement transitions, breath coordination, and intentional guidance. This
continuous attention training can effectively exercise the prefrontal cortex of the brain, enhancing
its ability to control attention. In confined cabins, seafarers often face the dual challenges of a lack
of visual stimulation or information overload/scarcity. The internal focus training provided by Tai
Chi can help them better regulate and allocate attention resources.

The slow movements and precise control of Tai Chi require practitioners to have good
proprioception and spatial awareness. Through repeated practice, seafarers can enhance their
perception of their own bodies and increase their awareness of the surrounding environment, which
helps improve selective attention and the ability to inhibit distracting information. In seafaring work,
which requires high vigilance and precise operations, this improvement in ability is of great
significance for preventing accidents and ensuring safety.

Tai Chi’s breathing exercises, especially deep and prolonged abdominal breathing, can increase
oxygen supply to the brain and improve cerebral blood circulation, thereby optimizing cognitive
functions, including attention and working memory. In a relatively confined cabin environment
where air quality may be limited, regular deep breathing exercises are particularly crucial for
maintaining good brain function.

5.3 Feasibility and Significance in Confined Cabin Spaces

The uniqueness of this study lies in its exploration of Tai Chi’s application in confined cabin
spaces. The results show that even under conditions of limited space, Tai Chi can exert its unique
intervention effects. This has important practical significance for the seafaring community.

Traditional psychological interventions or physical activities often face limitations in terms of
venue, equipment, and professional personnel on board ships. However, Tai Chi requires minimal
space, only a small flat area is sufficient for practice. Through video instruction and remote
guidance, seafarers can receive professional Tai Chi training even in remote waters. This
convenience and cost-effectiveness make Tai Chi a highly potential intervention for seafarer mental
health.

By promoting Tai Chi, it can not only help seafarers effectively cope with emotional stress
caused by long-term work at sea and enhance psychological resilience, but also improve their
attention levels, thereby reducing human error and enhancing maritime safety. In the long run, this
contributes to improving seafarers’ quality of life, reducing turnover rates, and promoting the
healthy development of the entire shipping industry.

5.4 Limitations and Future Research Directions

This study still has some limitations. Firstly, the sample size was relatively small, and all
participants were male seafarers. Future research could expand the sample size and include female
seafarers to improve the generalizability of the findings. Secondly, the intervention period of the
study was eight weeks; future research could conduct long-term follow-up studies to explore the
long-term effects of Tai Chi. Furthermore, this study primarily focused on emotions and attention;
future research could combine neuroimaging techniques such as electroencephalography (EEG) and
functional magnetic resonance imaging (fMRI) to delve into the mechanisms by which Tai Chi
affects seafarers’ brain structure and function. Additionally, the intervention effects of different Tai
Chi styles or combinations with other mind-body practices could also be explored.
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6. Conclusion

This study, through empirical analysis, confirmed that practicing Tai Chi in confined cabin
spaces can significantly improve seafarers’ negative emotions, enhance emotional stability, and
boost their sustained attention, selective attention, and attention span. These findings provide strong
support for developing effective intervention strategies for seafarer mental health. Given Tai Chi’s
characteristics of requiring minimal space, being easy to learn, and straightforward to implement, it
is recommended that shipping companies and relevant organizations actively promote Tai Chi,
incorporating it into seafarers’ daily health management plans, with the aim of improving the
overall mental health of seafarers and ensuring maritime safety.
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