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Extended Abstract
Introduction

Aging is a natural and inevitable stage of the human life cycle, often accompanied by gradual
declines in physical, cognitive, and social abilities that significantly affect quality of life. This stage,
typically beginning around age 60, has emerged as one of the most important social and health challenges
of the twenty-first century, fueled by increasing life expectancy, advances in healthcare, and declining
fertility rates (Javanmardi et al., 2020). In Iran, the population over 60 years of age already exceeds 6.4
million and is projected to surpass 10 million by 2035, underscoring the urgency of policies targeting older
adults’ mental, physical, and social health (Mohammadpanah Ardakan et al., 2025).

Research consistently indicates that aging is often accompanied by reduced personal growth,
diminished purpose, and increased prevalence of psychological disorders such as depression. Depression,
one of the most common mental health concerns among older adults, negatively impacts daily functioning,
general health, social interactions, and overall life satisfaction (Asghari et al., 2020). Beck’s cognitive triad
model provides a useful theoretical framework for understanding depression, emphasizing negative
attitudes toward the self, the world, and the future as central cognitive vulnerabilities.

Lifestyle factors, particularly regular physical activity and adequate sleep, have received growing
attention for their protective roles in mitigating these risks. Physical activity has been shown to improve
mood, reduce anxiety, and prevent cognitive decline through mechanisms such as enhanced cerebral blood
flow, endorphin release, improved neuronal functioning, and increased self-efficacy (B. Li et al., 2024).
Conversely, poor sleep quality disrupts emotional regulation, lowers life satisfaction, and heightens
depressive symptoms and risk behaviors (Taheri et al., 2019). Sleep and physical activity are closely
interconnected, often working synergistically to shape psychological well-being.

Evidence highlights the importance of physical activity in reducing loneliness, improving
psychological resilience, and protecting against depressive symptoms (Gu & Liu, 2025; Liu et al., 2025).
Other findings confirm that poor sleep quality is a significant risk factor for suicidal ideation and
accelerated biological aging, with depression mediating these relationships (Zhang et al., 2025). New tools
for assessing cognitive stress due to sleep disturbances have been developed to capture distortions in
perceptions of the self, world, and future (Karakaya et al., 2025). Similarly, longitudinal studies confirm
that declining sleep quality over time predicts greater risk of depression, especially in older women (Yang
etal., 2025).

Meta-analyses and systematic reviews further underscore the multidimensional benefits of
physical activity. For example, Li et al. (X. Li et al., 2024) demonstrated that moderate-to-vigorous physical
activity (MVPA) directly reduces depression and indirectly enhances well-being and self-efficacy.
Evidence also supports mind-body exercises such as Tai Chi as highly effective for reducing anxiety and
depression among older adults (Dong et al., 2024), with mechanisms including reduced inflammatory
cytokines, circadian rhythm regulation, and improved neurotransmitter balance (Ebrahimpour &
Jafarnejadgro, 2025). Similarly, research suggests that engaging in mentally active sedentary behaviors
(e.g., reading, problem-solving) can act protectively against depression, while passive sedentary behaviors
(e.g., prolonged TV watching) do not (Jiang et al., 2024).

Studies in Iranian older adults reveal that those with higher physical activity levels experience less
depression, anxiety, and cognitive impairment and maintain more positive outlooks on the self and future.
Moreover, local research confirms the reciprocal and synergistic relationship between physical activity
and sleep behaviors in shaping psychological outcomes (Taheri et al., 2019). Taken together, the literature
suggests that promoting both physical activity and sleep quality is essential to preventing or reducing
depressive symptoms and improving cognitive-emotional functioning in older adults. However, few
studies have explicitly examined how these lifestyle behaviors influence the cognitive foundations of
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depression, namely Beck’s cognitive triad. Addressing this gap, the present study systematically
investigated the simultaneous effects of physical activity levels and sleep quality on cognitive-emotional
functions in Iranian older adults.

Methods and Materials

The study adopted a cross-sectional descriptive-analytical design. The statistical population
consisted of older adults over the age of 60 across five geographic regions of Iran. Using multi-stage
cluster random sampling, a total of 2,180 participants were included in the final analysis. Sampling was
stratified to ensure proportional representation by geography, gender, and age. Inclusion criteria were:
being aged 60 or older, providing informed consent, absence of severe dementia or progressive
neurological disorders, and not using medications that significantly affect cognitive functioning or sleep.

Three validated instruments were employed for data collection. Cognitive attitudes were assessed
using the Cognitive Triad Inventory (CTI), which measures attitudes toward the self, world, and future on
a Likert scale, with higher scores indicating more negative attitudes. Sleep quality was evaluated with the
Pittsburgh Sleep Quality Index (PSQI), a widely used 18-item instrument that assesses seven components
of sleep over the past month, with total scores >6 indicating poor sleep quality. Physical activity levels
were measured using the CHAMPS questionnaire for older adults, which categorizes respondents into
sedentary, low, moderate, and high activity levels based on metabolic equivalent (MET) calculations.

Statistical analyses were performed using SPSS version 26. Descriptive statistics summarized
demographic variables and activity/sleep distributions. Data normality was checked using skewness and
kurtosis indices, and Levene’s test was applied for homogeneity of variances. Two-way multivariate
analysis of variance (MANOVA) was conducted to test the main and interaction effects of physical
activity and sleep quality on cognitive triad subscales. Post hoc Bonferroni tests were used to probe
significant effects, and effect sizes were calculated using partial eta-squared (n?).

Findings

The final sample included 1,126 men (51.7%) and 1,054 women (48.3%). Regarding physical
activity, 38.1% were sedentary, 20.8% had low activity, 23.5% moderate activity, and 17.6% high activity.
Age distribution showed that 28.6% were aged 55-60, 24.4% aged 60-65, 20.9% aged 6570, and 26.1%
aged 70-75.

Tests of skewness and kurtosis confirmed that CTI subscales were normally distributed.
MANOVA results revealed significant main effects of both physical activity (n?> = 0.054, p <0.001) and
sleep quality (n? = 0.058, p < 0.001) on cognitive triad subscales. Importantly, the interaction between
physical activity and sleep quality was also significant and demonstrated a stronger effect (> = 0.1, p <
0.001), indicating that combined influences of these variables explained a substantial proportion of
variance in cognitive attitudes.

Post hoc tests showed that higher physical activity, regardless of sleep quality, was associated with
more positive self-perception. In terms of worldview, significant differences emerged only between
sedentary and inactive groups with poor sleep quality (p = 0.05). For the future outlook subscale, older
adults with poor sleep quality but higher activity levels reported significantly more positive attitudes
compared with those at moderate, low, or sedentary levels. In contrast, the relationship between physical
activity and future outlook was not significant among those with good sleep quality.

Overall, the model explained approximately 10-20% of the variance in cognitive triad outcomes,
highlighting the substantial contribution of lifestyle factors in shaping cognitive-emotional health in late
adulthood.

Discussion and Conclusion

The findings of this study underscore the pivotal role of lifestyle behaviors in shaping cognitive-
emotional outcomes among older adults. Both physical activity and sleep quality independently



contributed to more positive cognitive triad profiles, but their combined influence was particularly
striking. Older adults with poor sleep quality benefitted most from physical activity, demonstrating more
favorable self-perceptions and future outlooks compared to their less active peers. This suggests that
physical activity may buffer the adverse psychological effects of poor sleep, aligning with broader
evidence on the synergistic interplay of lifestyle factors in promoting resilience.

The results support Beck’s cognitive theory, in which negative views of the self, world, and future
constitute a core vulnerability to depression. By demonstrating that modifiable lifestyle behaviors can
significantly influence these cognitive dimensions, the study extends theoretical understanding and offers
practical implications for non-pharmacological interventions. While poor sleep quality predisposes older
adults to negative cognitive patterns, engaging in physical activity appears to mitigate these risks and
restore a more balanced outlook.

The study also highlights the need to design comprehensive interventions that integrate physical
activity promotion with sleep improvement strategies. By targeting both behaviors, health programs can
more effectively enhance psychological resilience, reduce depressive vulnerability, and ultimately
improve quality of life in aging populations. In addition, these findings suggest that even in the presence
of sleep difficulties, encouraging older adults to remain physically active can yield substantial
psychological benefits.

From a policy perspective, the findings emphasize the importance of embedding physical activity
opportunities into community programs for older adults and ensuring access to sleep health education.
Such efforts can serve as cost-effective strategies for preventing mental health decline in rapidly aging
societies. The evidence provided by this research underscores the necessity of addressing lifestyle factors
as central components of aging policies, clinical interventions, and public health frameworks.

In conclusion, the study demonstrates that both sleep quality and physical activity exert significant
effects on the cognitive triad of older adults, with the interaction between these factors producing the
strongest outcomes. Physical activity not only improves self-perception and outlook on the future but also
compensates for the detrimental effects of poor sleep. These results highlight the importance of integrated
lifestyle interventions in supporting psychological health, reinforcing the role of simple, accessible
behaviors as key determinants of successful and healthy aging.
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