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pulmonary rehabilitation is recognized as an effective intervention for
improving respiratory outcomes, sleep quality is often considered a secondary
outcome. Moreover, the specific role of structured nursing interventions in its
*Corresponding author: independent improvement has not been thoroughly evaluated. Therefore, this
Narges Arsalani, Iranian Research Centre  stydy aimed to determine the effect of nursing-based pulmonary rehabilitation
on Aging, Department of Nursing, jnterventions on sleep quality in patients with COPD.
University — of Social ~ Welfare and Materials and Methods: Thi domized lled trial d din 2025
Rehabilitation Sciences, Tehran, Iran ateria san .et ods: This randomize controlled trial was con ucted in

on 32 hospitalized patients with COPD at Imam Reza Hospital, Kermanshah,

Iran. Participants were randomly assigned to intervention and control groups
Email: nargesarsalani@gmail.com using a block randomization method. Data collection tools included a
demographic questionnaire and the Pittsburgh Sleep Quality Index (PSQI). The
intervention group received a four-week combined (in-person and virtual)
nursing pulmonary rehabilitation program, which included breathing
techniques, activity-rest scheduling, fatigue management, sleep hygiene
education, dietary recommendations, and proper medication adherence. The
collected data were analyzed in SPSS software (version 26), applying
independent t-tests, paired t-tests, and the Mann-Whitney test.
Results: The two groups were homogeneous in terms of demographic and
clinical characteristics (p>0.05). After the intervention, the mean total PSQI
score in the intervention group decreased significantly (Z=-3.517, p<0.001),
whereas no significant change was observed in the control group (Z=-1.069,
p=0.285). Subscale analysis indicated significant improvements in subjective
sleep quality, sleep efficiency, sleep duration, and sleep latency in the
intervention group, compared with the control group (t=-10.595, p=0.001).
Conclusion: The findings suggest that combined nursing interventions within the
framework of pulmonary rehabilitation (in-person and virtual education) are
associated with significant improvements in sleep quality in patients with
COPD. These results support the potential role of structured nursing
interventions in enhancing sleep-related outcomes and provide a foundation for
further development and evaluation of this approach in future studies.
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Extended Abstract

Background and Objective

Chronic obstructive pulmonary disease (COPD) affects
over 300 million people worldwide. Beyond functional
limitations, 50-70% of COPD patients suffer from
clinically significant sleep disturbances, including
prolonged sleep latency, frequent nocturnal awakenings,
and daytime somnolence. Nocturnal hypoxemia,
increased respiratory muscle activity, sympathetic
overactivation, and medication side effects (e.g., beta-
agonists and corticosteroids) disrupt normal sleep
architecture, leading to chronic fatigue, reduced quality of
life, and increased exacerbation risk. Although
pulmonary  rehabilitation is an evidence-based
intervention for improving respiratory outcomes, sleep
quality has rarely been treated as a primary endpoint in
randomized trials. Moreover, the specific role of
structured, nurse-led hybrid (in-person plus virtual)
pulmonary rehabilitation in independently improving
sleep quality remains underexplored, especially in Iran.
This study aimed to determine the effect of a nurse-led
hybrid pulmonary rehabilitation intervention on sleep
quality in patients with stable COPD.

Materials and Methods

This parallel-group, assessor-blinded, randomized
controlled trial was conducted between July and
September 2025 at Imam Reza Hospital, Kermanshah,
Iran. The protocol was approved by the Ethics
Committee of the University of Social Welfare and
Rehabilitation Sciences (IR.USWR.REC.1404.057)
and registered with the Iranian Registry of Clinical
Trials (IRCT20160110025929N45). A total of 32
hospitalized patients with stable COPD (Global
Initiative for Chronic Obstructive Lung Disease
[GOLD] stages II-11IT) were enrolled. Inclusion criteria
were an age of > 18 years, physician approval,
smartphone ownership, and no prior participation in
similar studies. Exclusion criteria consisted of acute
exacerbation during intervention, inability to continue
exercises, rehospitalization, neurological disorders
affecting sleep, or withdrawal of consent. All
participants provided written informed consent.
Participants were randomly assigned (1:1) to an
intervention (n=16) or control group (n=16) using
block randomization (block size=6). Allocation
concealment was ensured using sealed, opaque,
sequentially numbered envelopes. Due to the
non-pharmacological nature of the intervention,
blinding of participants and providers was not feasible;
however, outcome assessment was performed by a
blinded evaluator, and statistical analysis was
conducted in a blinded manner.

The intervention group received a 4-week nurse-led
hybrid pulmonary rehabilitation program in addition to
the usual hospital care. The program included 1)
breathing techniques (pursed-lip, diaphragmatic, and
deep breathing); 2) activity-rest scheduling and fatigue
management; 3) sleep hygiene education (fixed sleep
time, caffeine avoidance, environmental modification);
4) dietary recommendations; 5) medication adherence

support, and 6) relaxation exercises (progressive
muscle relaxation and guided imagery). Week 1
included a 45-minute in-person session plus an
illustrated booklet. Weeks 2—4 included daily
home-based breathing exercises (three times daily, 10—
15 minutes each) recorded in a logbook, plus weekly
telephone follow-ups. The control group received usual
hospital care only (pharmacotherapy, oxygen therapy,
routine monitoring, and general education).

The primary outcome was sleep quality, measured
using the Pittsburgh Sleep Quality Index (PSQI), a
validated 19-item instrument comprising seven
subscales. Global PSQI scores range from 0 to 21, with
higher scores indicating poorer sleep quality (scores >6
indicate poor sleep quality). The Persian version has
demonstrated good reliability (Cronbach's alpha=0.89).
Questionnaires were completed at baseline and
immediately post-intervention (week 4). Analysis
followed the intention-to-treat principles in SPSS
software (version 26). Normality was assessed using
the Shapiro-Wilk test, and within-group changes were
analyzed using the Wilcoxon signed-rank test.
Moreover, between-group differences in change scores
were analyzed using independent t-test after confirming
homogeneity of variances with Levene's test. A
two-sided p < 0.05 was considered statistically
significant.

Results

The two groups were homogeneous at baseline (p>0.05
for all comparisons). Mean age of participants was
64.81+12.98 years in the intervention group and
65.38+10.31 years in the control group (p=0.918). Each
group comprised 11 men (68.8%) and 5 women
(31.2%). In the intervention group, mean PSQI score
decreased significantly from 80.22+5.92 at baseline to
68.88+4.73 post-intervention (within-group difference:
—11.34;95% CI: —-14.21 to —8.47; Wilcoxon Z=3.517,
p<0.001). In the control group, no significant change
was observed: 70.0945.02 at baseline vs. 70.40+4.67
post-intervention (within-group difference: 0.31; 95%
CI: -2.89 to 3.51; Wilcoxon Z=—1.069, p=0.285). The
between-group difference in change scores was
statistically significant, favoring the intervention group
(mean difference: —11.65;95% CI: —15.22 to —8.08; t=—
10.595, p=0.001). Levene's test confirmed
homogeneity of variances (p=0.496 for baseline and
p=0.618 for post-intervention). Subscale analysis
revealed significant improvements in subjective sleep
quality, sleep efficiency, sleep duration, and sleep
latency (p<0.01 for each). It should be mentioned that
no serious adverse events were reported.

Conclusion

A 4-week nurse-led hybrid pulmonary rehabilitation
program significantly improves sleep quality in patients
with COPD (between-group PSQI reduction: —11.65;
95% CI: —15.22 to —-8.08; p=0.001). This simple,
low-cost, non-pharmacological intervention is feasible
for integration into routine nursing care and should be
incorporated into standard respiratory rehabilitation
programs.
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