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Abstract

This study aimed to investigate the simultaneous effects of sleep quality, mental health, and
cognitive performance on dynamic balance in adults. In this descriptive-analytical cross-sectional
study, 83 participants (52 men and 31 women) with a mean age of 44.70 years were recruited.
Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI), mental health with
the General Health Questionnaire (GHQ-28), and cognitive performance with the Stroop test.
Dynamic balance was measured using an Iranian-made dynamic balance device. Pearson
correlation analysis revealed significant positive relationships between dynamic balance and all
three variables in both genders. Multiple regression analysis showed that, among men, mental
health, sleep quality, and cognitive performance significantly predicted dynamic balance. Among
women, only mental health and cognitive performance were significant predictors, while sleep
quality was not. Altogether, these three factors explained more than 50% of the variance in
dynamic balance in both men and women. Mental health emerged as the strongest predictor of
dynamic balance across genders. Gender differences were noted, with sleep quality playing a
greater role in men’s balance than women’s. These findings emphasize the importance of a
multifactorial approach to improving balance, including enhancing sleep quality, promoting
mental health, and strengthening cognitive functions. The results have practical implications for
the design of preventive, rehabilitative, and health promotion programs among middle-aged
adults. Considering the crucial role of dynamic balance in daily activities and fall prevention,
addressing sleep, mental health, and cognitive factors simultaneously may provide a more
effective strategy for enhancing balance and overall well-being.
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Extended Abstract
Background and Purpose

Postural balance is a fundamental component of human functioning that integrates sensory
input, motor responses, and cognitive control. Beyond its physical relevance, balance reflects
the broader functioning of the central nervous system, particularly the cerebellum and prefrontal
cortex—regions also involved in emotion regulation and executive function. Emerging
evidence suggests that impairments in psychological well-being, such as elevated levels of
stress, anxiety, and depression, may negatively affect not only cognitive performance but also
physical coordination and balance.

The growing prevalence of mental health challenges in occupational settings, especially among
academic staff subjected to chronic stress, highlights the need to explore holistic indicators of
well-being. University employees, balancing administrative, teaching, and research
responsibilities, are especially vulnerable to psychological strain that could potentially impair
both their cognitive and postural systems.

This study aims to investigate the relationship between postural balance, mental health (as
measured by stress, anxiety, and depression), and cognitive performance in a sample of
employed individuals at a university.

Materials and Methods

The study was conducted on a sample of 83 university staff members, aged between 35-60
years, selected through convenience sampling. All participants were actively employed at
various departments within the university. Inclusion criteria required participants to be free of
neurological disorders, musculoskeletal limitations, and known balance-related diseases.
Athletes and individuals engaged in professional physical training were excluded to ensure
consistency in balance experience.

The following instruments were employed:

Balance Assessment: A locally manufactured dynamic balance analyzer developed by
Danesh-Salar Iranian Company (Iran-made) was employed to assess participants’ ability to
maintain balance on an unstable support platform. This instrument is specifically designed
to evaluate postural coordination and control by challenging the body's equilibrium under
controlled instability. The platform moves along the medial-lateral (side-to-side) axis and
provides visual biofeedback stimuli, prompting participants to stabilize themselves in
response to shifting visual cues. The device allows adjustment of balance stability range
and fall threshold, and presents a graphical display of body balance percentage, delivering
detailed data on each individual's dynamic postural performance.

Mental Health Evaluation: Psychological well-being was assessed using the Depression,
Anxiety, and Stress Scale (DASS-21). This 21-item self-report scale evaluates the severity
of three core psychological states: depression, anxiety, and stress.

Cognitive Function Assessment: The study used the Stroop Test and the Trail Making
Test (TMT) to measure cognitive flexibility, attention, and executive functioning. TMT Part
A focuses on processing speed, while Part B assesses task switching and working memory.
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Data analysis was conducted using SPSS version 24. Descriptive statistics summarized
participant characteristics and test scores. Pearson correlation coefficients were used to assess
relationships between variables. Multiple regression models were applied to identify the
predictive value of balance and mental health on cognitive performance.

Results

The average age of participants was approximately 47 years. The group was balanced in terms
of gender and represented diverse administrative and academic positions within the university.
A significant inverse correlation was found between postural balance and psychological
distress. Specifically, higher scores on the DASS-21 (indicating greater stress, anxiety, and
depression) were associated with lower balance performance (r = -0.38, p < 0.01).

Cognitive performance was positively associated with balance ability. Participants who
maintained longer balance times on the Stork and Romberg tests completed the Stroop and Trail
Making tests more quickly and accurately (TMT-B: r=0.33, p <0.01).

Mental health scores were significantly related to cognitive outcomes. Higher levels of
psychological distress corresponded to poorer cognitive test performance, especially on tasks
requiring executive control and divided attention (Stroop interference score: r=-0.41,p <0.01).

In multivariate regression models, stress and anxiety emerged as significant predictors of
cognitive dysfunction, even when accounting for age and education. Postural balance
contributed to independent variance in predicting cognitive scores (B = 0.27, p < 0.05),
suggesting a robust relationship beyond the influence of psychological symptoms alone.

Conclusion

This study provides compelling evidence of the interdependence between physical,
psychological, and cognitive domains in middle-aged university employees. Participants with
higher levels of stress, anxiety, or depression showed measurable declines in both cognitive test
performance and static balance ability. Conversely, those with better balance tended to perform
better cognitively and reported fewer psychological symptoms.

These findings support a biopsychosocial model of cognitive performance, in which physical
indicators such as balance are reflective of broader systemic health, including mental and
neurological functioning. The cerebellum's dual role in postural control and cognitive-
emotional regulation may explain these observed relationships.

In occupational health contexts, particularly in university environments, this suggests that
maintaining postural balance and psychological well-being may not only improve quality of
life but also enhance work-related cognitive performance. Given the non-invasive nature of
balance assessments and their potential to reveal hidden stress or cognitive issues, these tests
may serve as effective screening tools in employee wellness programs.
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