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Objective: The present study aimed to examine the effectiveness of cognitive-
behavioral therapy (CBT) on sleep problems and pain experience in the elderly.
Methodology: This research employed an experimental design with a pretest-posttest
and control group, including a follow-up phase. The statistical population consisted of
all elderly individuals in Mashhad in 2024, from which 30 participants were selected
using a simple random sampling method and assigned to experimental and control
groups. The experimental group received CBT intervention, while the control group
did not receive any treatment. The research instruments included the Pittsburgh Sleep
Quality Index (PSQI) and the McGill Pain Questionnaire. CBT was administered based
on the protocol by Wright et al. (2006) in eight 90-minute weekly sessions. After the
intervention, participants completed the questionnaires again, and a three-month
follow-up was conducted. Data were analyzed using repeated-measures analysis of
variance (ANOVA).

Findings: The findings indicated that CBT was effective in reducing sleep problems
and pain among the elderly, and these effects remained stable at the three-month
follow-up (p < .05).

Conclusion: This study highlights the positive impact of CBT on improving sleep
quality and reducing pain in elderly individuals and recommends the application of this
therapeutic approach in geriatric interventions.
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Introduction

Aging is a multidimensional process associated with physical, psychological, and social changes
that often reduce individuals’ quality of life. Among the most prevalent challenges faced by older adults
are sleep disturbances and chronic pain, which are closely interrelated and mutually reinforcing (Burmistrov
et al., 2024; Stearns, 2024). Sleep problems are highly common in older populations, with studies reporting
high rates of insomnia, frequent awakenings, and poor sleep quality, which contribute to declines in
cognitive function, reduced independence, increased risk of falls, and vulnerability to chronic diseases
(Ekstrom et al., 2024; Svavarsdottir et al., 2025). Similarly, chronic pain is one of the most significant complaints
among older adults, often resulting from musculoskeletal conditions, diabetes, cardiovascular disease, and
age-related degenerative processes. However, beyond biological causes, psychological and social factors
such as anxiety, depression, loneliness, and cultural differences in pain perception play an important role
in shaping pain experiences (Athnaiel et al., 2025; Okolo, 2024; Rocamora-Pérez et al., 2025).

The interaction between sleep disturbances and chronic pain is highly complex and cyclical. Poor
sleep exacerbates sensitivity to pain and decreases pain tolerance, while chronic pain disrupts sleep
continuity and efficiency (Malfliet et al., 2024; Vaishnav et al., 2024). Empirical evidence indicates that nearly
half of older adults experiencing chronic pain simultaneously suffer from insomnia or related sleep
disorders (Xu et al., 2024). This creates a vicious cycle that worsens both conditions and negatively impacts
psychological well-being, overall functioning, and quality of life. Additional psychological constructs
such as death anxiety, emotional distress, and social isolation further intensify this cycle (Menzies et al.,
2025; Poon et al., 2024). Furthermore, age-related hormonal changes, including decreases in estrogen and
testosterone, heighten vulnerability to both pain and sleep disorders (Athnaiel et al., 2025; Taffet, 2024).

Given these challenges, there is a pressing need for evidence-based, non-pharmacological
interventions that can simultaneously address sleep disturbances and chronic pain in elderly populations.
Cognitive-behavioral therapy (CBT) has emerged as one of the most validated approaches in health
psychology. Based on the assumption that dysfunctional thoughts contribute to maladaptive behaviors and
emotional distress, CBT emphasizes cognitive restructuring, behavioral strategies, and coping skills to
improve well-being (Samara, 2024; Tiba, 2024). Specifically, CBT for insomnia (CBT-I) has been identified
as the gold-standard psychological intervention for sleep disorders, with robust evidence supporting its
efficacy in improving sleep quality, reducing wakefulness after sleep onset, and enhancing circadian
regulation in older adults (Ritterband et al., 2025; Taghinejad et al., 2024).

Importantly, CBT has also been shown to alleviate chronic pain. For instance, studies demonstrate
that CBT can reduce pain severity, improve functional outcomes, and enhance quality of life in patients
with conditions such as chronic low back pain and musculoskeletal disorders (Burns et al., 2025; Delasas et al.,
2025; Mehta et al., 2025). The mechanisms through which CBT exerts these effects include cognitive
reframing, reducing catastrophic thinking, improving emotional regulation, and teaching relaxation and
coping strategies (Garcia-Reyes et al., 2024; Zgierska et al., 2025).

Technological advances have extended CBT delivery to digital formats, with promising results for
older adults. Digital and Al-assisted CBT interventions have improved adherence, engagement, and
clinical outcomes in insomnia treatment (Gkintoni et al., 2025; Kim et al., 2025). Similarly, internet-based CBT
applications tailored to community-dwelling older adults have been developed and validated (Lee et al.,
2024). Complementary non-pharmacological strategies such as progressive muscle relaxation,



mindfulness, and behavioral activation have also demonstrated effectiveness in managing sleep and pain
among the elderly (Apriany, 2024; Bryant, 2024).

Nevertheless, most prior studies have focused exclusively on either sleep problems or pain, with
limited attention to their co-occurrence in elderly populations. Moreover, the majority of randomized
controlled trials have examined younger adults or disease-specific cohorts, limiting generalizability to the
elderly (Hoegh et al., 2024; Marchand, 2024). Therefore, the current study aimed to evaluate the effectiveness
of CBT on both sleep problems and pain experience simultaneously in older adults, addressing a critical
gap in the literature.

Methods and Materials

This study employed an experimental design with pretest-posttest control groups and a three-
month follow-up. The statistical population comprised all elderly individuals residing in Mashhad in 2024.
A sample of 30 participants was selected using simple random sampling and assigned to experimental and
control groups (n = 15 per group). The experimental group received eight 90-minute weekly sessions of
CBT based on the Wright et al. (2006) protocol, while the control group received no intervention.

The instruments used included the Pittsburgh Sleep Quality Index (PSQI) to assess sleep problems
and the McGill Pain Questionnaire to measure pain experience. Data collection occurred at pretest,
posttest, and follow-up stages. Data were analyzed using repeated-measures analysis of variance
(ANOVA) to determine within-group and between-group differences over time.

Findings

The results demonstrated that CBT significantly reduced sleep problems in the experimental group
compared to the control group. Post-intervention scores on the PSQI indicated improved sleep quality,
decreased sleep latency, and reduced night awakenings. These improvements were sustained at the three-
month follow-up, indicating long-term efficacy.

Similarly, the CBT group reported significant reductions in pain severity on the McGill Pain
Questionnaire compared to the control group. Participants reported lower levels of sensory and affective
pain descriptors, as well as improved pain tolerance and reduced interference of pain with daily activities.
These reductions in pain remained stable at the three-month follow-up.

Overall, repeated-measures ANOVA confirmed significant time x group interaction effects for
both sleep problems and pain, demonstrating the superior effectiveness of CBT over no intervention.

Discussion and Conclusion

The present study provides strong evidence that CBT is an effective intervention for improving
sleep quality and reducing pain in elderly individuals, with sustained effects over a three-month follow-
up period. These findings align with prior research demonstrating the efficacy of CBT in managing
insomnia and chronic pain across different populations. For instance, Malfliet et al. (2024) showed that
CBT-I not only improved sleep but also alleviated nonspecific spinal pain (Malfliet et al., 2024). Similarly,
Salazar-Méndez et al. (2024) confirmed through meta-analysis that CBT is effective in patients with
chronic musculoskeletal pain, corroborating the present study’s results (Salazar-Méndez et al., 2024).

The sustained effects observed in this study highlight the role of CBT in equipping older adults
with long-term coping skills. Consistent with Burns et al. (2025), who found that CBT, acceptance and
commitment therapy, and emotional awareness therapies all provided enduring benefits for chronic pain,
our findings suggest that CBT fosters resilience and self-efficacy in elderly populations (Burns et al., 2025).
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Similarly, Zgierska et al. (2025) demonstrated that CBT was as effective as mindfulness interventions for
chronic pain management in opioid-treated patients, indicating that CBT offers broad utility across clinical
settings (Zgierska et al., 2025).

Furthermore, our findings support the growing literature emphasizing the dual benefits of CBT on
sleep and pain. Xu et al. (2024) highlighted the mediating role of frailty in linking sleep quality with life
quality in older inpatients (Xuetal., 2024). By improving sleep, CBT may indirectly enhance broader aspects
of life quality and reduce frailty-related vulnerabilities. The reduction in pain observed also echoes the
work of Mehta et al. (2025), who reported that CBT improved pain tolerance and quality of life in patients
with chronic low backache (Mehta et al., 2025).

Importantly, the results underscore the applicability of CBT beyond pharmacological
management. As noted by Nourian et al. (2024), CBT was effective in improving sleep and mental health
among healthcare workers compared to pharmacological alternatives (Nourian et al., 2024). This suggests
that CBT may reduce reliance on medications, which is especially important in elderly populations who
are often already on multiple prescriptions. Moreover, innovative delivery methods such as digital CBT
and Al-based interventions highlight future opportunities to enhance accessibility and adherence among
older adults (Gkintoni et al., 2025; Ritterband et al., 2025).

In conclusion, the current study demonstrates that CBT is a robust, non-pharmacological
intervention that effectively improves sleep quality and reduces pain in elderly populations. These results
highlight the importance of integrating CBT into geriatric care strategies, both in clinical and community
settings. By addressing the interconnected challenges of sleep disturbances and chronic pain, CBT offers
a holistic approach to enhancing quality of life among older adults. Future studies with larger samples,
longer follow-up durations, and comparisons with digital CBT formats will further strengthen the evidence

base and expand the applicability of this intervention.
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