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Background: Sleep disturbances significantly affect recovery and quality of life in patients 
with chronic respiratory tract infections, yet gaps persist in nurses’ knowledge and practice 
regarding sleep promotion. Objective: This study aimed to evaluate the impact of a nurse-
led educational intervention on nurses’ knowledge and clinical practices related to sleep 
promotion in patients with chronic respiratory tract infections, hypothesizing significant 
improvement post-intervention. Methods: A quasi-experimental study was conducted at a 
tertiary care hospital in Lahore, Pakistan, with 40 ICU nurses enrolled by random sampling. 
Eligible participants were nurses providing care to patients with chronic respiratory tract 
infections; those not involved, or unwilling were excluded. Data were collected using a 
validated sleep promotion knowledge questionnaire and practice checklist administered 
before and four weeks after the intervention. Ethical approval was obtained from the 
institutional review board, and all procedures conformed to the Helsinki Declaration. Data 
analysis was performed using SPSS, employing descriptive statistics and paired t-tests to 
compare pre- and post-intervention scores. Results: The mean knowledge score increased 
from 55% to 87% and practice adherence rose from 43% to 97% post-intervention, with 
statistically significant differences (mean difference = 15.7, 95% CI: 13.1–18.3, p < 0.001), 
demonstrating large clinical effect sizes. Conclusion: Nurse-led educational interventions 
substantially enhance nurses’ knowledge and application of sleep promotion practices for 
patients with chronic respiratory tract infections, advocating for the integration of 
targeted sleep education into nursing professional development to improve patient 
outcomes. 
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INTRODUCTION 
Sleep disturbances are highly prevalent among patients 
suffering from chronic respiratory diseases, including chronic 
obstructive pulmonary disease (COPD), asthma, and other 
chronic respiratory tract infections, and these disturbances can 
significantly impair physical recovery, psychological well-being, 
and overall quality of life (1,2). Despite the growing evidence that 
sleep quality profoundly influences immune function, metabolic 
health, and disease progression, sleep problems in patients with 
chronic respiratory illnesses often go underrecognized and 
undertreated within hospital settings (3). 

Nurses, due to their constant and close involvement with 
patients, play an essential role in detecting, assessing, and 
managing sleep disturbances, yet international and regional 
studies consistently indicate that gaps persist in both 
knowledge and practical implementation of sleep-promoting 

strategies among nursing staff (4,5). Nurse-led interventions, 
such as structured educational sessions, have demonstrated 
effectiveness in improving disease management and care 
outcomes in various chronic illness populations, yet relatively 
few studies have specifically evaluated the impact of nurse-led 
educational programs targeting sleep promotion for individuals 
with chronic respiratory tract infections (6,7). 

Existing research highlights the efficacy of non-
pharmacological interventions—such as sleep hygiene 
education, environmental modifications, and behavioral 
counseling—in enhancing sleep quality for hospitalized patients, 
and points to nurses as key agents in the successful delivery of 
these interventions (8,9). However, in the context of chronic 
respiratory disease management, there is a notable paucity of 
studies examining how targeted nurse-led education can 
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transform nursing knowledge and bedside practices related to 
sleep promotion. The literature further reveals that, without 
adequate training and standardized protocols, nurses may 
overlook opportunities for sleep assessment and often lack 
confidence in applying evidence-based strategies to improve 
sleep among respiratory patients (10,11). This gap is particularly 
important given the high symptom burden and sleep disruption 
faced by individuals with chronic respiratory tract infections, 
where inadequate sleep can exacerbate respiratory symptoms, 
increase healthcare utilization, and diminish quality of life (12,13). 

The research problem addressed in this study centers on the 
insufficient knowledge and suboptimal practices of nurses 
regarding sleep promotion in patients with chronic respiratory 
tract infections, and the potential for a focused, nurse-led 
educational intervention to bridge this gap. By applying a quasi-
experimental design and drawing on validated measures of 
knowledge and clinical practice. 

This study seeks to provide empirical evidence on whether 
structured nurse-led education can significantly improve nurses’ 
competencies in promoting sleep for this vulnerable patient 
group. The justification for this research stems from both the 
critical role of nurses in patient-centered care and the 
established, yet under-implemented, benefits of sleep-friendly 
interventions within hospital and ICU environments (14,15). 

Therefore, the objective of this study is to assess the 
effectiveness of a nurse-led educational intervention on the 
knowledge and practices of nurses regarding sleep promotion in 
patients with chronic respiratory tract infections, as compared 
to standard care. It is hypothesized that nurses who receive 
targeted education will demonstrate significantly greater 
improvements in sleep-related knowledge and clinical practice 
than prior to the intervention, thereby contributing to more 
holistic, evidence-based care for patients with chronic 
respiratory diseases (16). 

MATERIAL AND METHODS 
A quasi-experimental study was conducted to evaluate the 
effects of a nurse-led educational intervention on the knowledge 
and clinical practices related to sleep promotion among nurses 
caring for patients with chronic respiratory tract infections. The 
research took place at a private tertiary care hospital in Lahore, 
Pakistan, from January 6, 2025, to May 6, 2025. 

The study population comprised nurses employed in intensive 
care units, responsible for the direct care of patients diagnosed 
with chronic respiratory illnesses, including chronic obstructive 
pulmonary disease and related long-term respiratory tract 
infections. Inclusion criteria specified that participants must be 
currently assigned to the ICU and involved in the management of 
chronic respiratory cases. Nurses not engaged in the care of 
chronic respiratory patients, those unwilling to participate, and 
non-nursing staff were excluded from the study. 

A sample size of 40 nurses was determined based on Slovin’s 
formula to ensure adequate power for detecting differences in 
pre- and post-intervention. Random sampling was used to select 
participants from the eligible ICU nursing staff list. All selected 
nurses received a verbal and written explanation of the study’s 

objectives, procedures, potential risks, and benefits. Written 
informed consent was obtained prior to enrollment, with 
assurances that participation was voluntary, data would be 
anonymized, and personal information would remain 
confidential. 

Baseline data were collected using a structured, validated 
questionnaire assessing knowledge related to sleep promotion 
and a checklist evaluating actual nursing practices in the ICU. 
The questionnaire included multiple-choice and Likert-type 
items covering the definition, importance, assessment, and 
management of sleep disturbances in chronic respiratory 
disease patients. 

The practice checklist consisted of direct observations and self-
reported adherence to evidence-based sleep promotion 
strategies, such as sleep hygiene counseling, environmental 
modifications, and routine sleep assessments. Both 
instruments were pre-tested for clarity and reliability prior to use 
in this study. Data collection was conducted at two points: 
immediately prior to the educational intervention (pre-test) and 
four weeks after completion of the training (post-test). 

The nurse-led educational intervention consisted of a 
structured training session delivered by an experienced clinical 
nurse educator, covering the physiology of sleep, the impact of 
sleep disorders in chronic respiratory illness, and practical 
strategies for sleep promotion in the ICU context. The training 
emphasized non-pharmacological interventions, 
communication techniques for patient education, and the use of 
validated sleep assessment tools. Training materials included 
interactive lectures, printed handouts, and demonstrations of 
key techniques. All training sessions were delivered in small 
groups to ensure participant engagement and provide 
opportunities for questions and feedback. Attendance and 
participation in the training were recorded. 

Operational definitions for the main variables included 
“knowledge” (total score on the sleep promotion questionnaire), 
“practice” (number and percentage of evidence-based 
interventions implemented as observed and self-reported), and 
“sleep promotion” (application of non-pharmacological, patient-
centered strategies to optimize sleep quality) 

Demographic variables such as age, gender, level of nursing 
education, and years of clinical experience were collected as 
potential confounders. To minimize selection bias, random 
sampling and standardized inclusion criteria were applied. 
Measurement bias was addressed by using validated 
instruments and blinding data collectors to participant 
groupings during practice assessments. To reduce confounding, 
baseline characteristics were assessed, and statistical 
adjustments for demographic variables were planned. 

The statistical analysis plan specified that all data would be 
entered into and verified by two independent researchers to 
ensure accuracy. Analyses were conducted using SPSS version 
26. Descriptive statistics summarized participant 
characteristics and variable distributions. The primary analysis 
involved paired t-tests to compare pre- and post-intervention 
knowledge and practice scores, with significance set at p < 0.01. 
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Where appropriate, adjustments for confounders such as 
education and experience were made using multivariate 
regression. 

Subgroup analyses examined the impact of education level and 
years of experience on the intervention effect. Missing data were 
handled using pairwise deletion for outcome variables; any 
participants with missing baseline or outcome measures were 
excluded from the respective analyses. To ensure 
reproducibility, all instruments, training materials, and analytic 
code were archived and made available upon reasonable 
request. 

 

Figure 1 CONSORT Flowchart 

Ethical approval was obtained from the hospital’s Institutional 
Review Board before the initiation of study procedures. Informed 
consent was obtained from all participants, and all procedures 
were conducted in accordance with ethical standards for 

research involving human subjects. Data were anonymized at 
collection and stored securely in password-protected files 
accessible only to the principal investigators. 

RESULTS 
Among the 40 participating ICU nurses, the majority were aged 
26–30 years (62.5%), with the remainder aged 20–25 years 
(37.5%). All participants were female (100.0%), and most held 
postgraduate qualifications (87.5%), while a smaller proportion 
had a bachelor’s degree (12.5%). Nearly all had 1–3 years of 
professional experience (95.0%), with only 5.0% reporting 3–5 
years. 

Marked improvements were observed following the nurse-led 
educational intervention: the proportion of nurses agreeing or 
strongly agreeing that residents should be routinely asked about 
sleep disturbances increased from 30% (n=12) to 95% (n=38), and 
recognition of sleep disorders as a health concern rose from 
30% (n=12) to 100% (n=40). 

Awareness of non-pharmacological treatments jumped from 
14.2% (n=6) to 100% (n=40), and understanding the importance of 
daytime sleepiness improved from 15% (n=6) to 100% (n=40). 
Belief in the likelihood that residents seek medical help for sleep 
disorders increased from 25% (n=10) to 100% (n=40), 

while recognition of the nurse’s role in sleep disorders showed 
the greatest relative gain, from just 9.7% (n=4) to 100% (n=40). 
Utilization of assessment tools, counseling on sleep quality, and 
compliance with sleep promotion practices all reached 100% 
post-intervention, up from 22.5%, 37.5%, and 45%, respectively. 
All improvements were statistically significant (p < 0.001), with 
Cohen’s d values indicating large effect sizes (ranging from 2.07 
to 4.06) and 95% confidence intervals demonstrating substantial 
absolute gains. 

The paired samples t-test for knowledge scores revealed a mean 
increase of 15.71 points (SD = 4.50; 95% CI: 13.12–18.31; t = 13.08; 
df = 39; p < 0.001), again reflecting a large effect size (Cohen’s d = 
2.07), confirming the strong impact of the educational 
intervention on both knowledge and practice among the study 
cohort. Temporal analysis demonstrates that both knowledge 
scores and practice adherence increased rapidly and sustainably 
across the intervention period, with mean knowledge rising from 
55% at baseline to 87% by week four, and practice adherence 
escalating from 43% to 97%. Confidence intervals, visualized as 
shaded bands, narrow over time, indicating reduced score 
variability as nurses consolidated learning. 

Table 1. Demographic Characteristics of Participants (N = 40) 

Variable Category Frequency (n) Percentage (%) 
Age 20–25 years 15 37.5 
 26–30 years 25 62.5 
Gender Female 40 100.0 
 Male 0 0.0 
Education Postgraduate 35 87.5 
 Bachelors 5 12.5 
Experience 1–3 years 38 95.0 
 3–5 years 2 5.0 
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Table 2. Comparison of Pre- and Post-Intervention Knowledge and Practices on Sleep Promotion (N = 40) 

Knowledge/Practice Item 
Pre-Intervention 
(n, %) 

Post-Intervention 
(n, %) 

p-value 
95% CI of 
Difference 

Cohen’s 
d 

Nurses should ask residents about sleep 
disturbance regularly (Agree/Strongly Agree) 

12 (30%) 38 (95%) <0.001 42.8% to 78.1% 2.18 

Recognition of sleep disorders as a health 
concern (Agree/Strongly Agree) 

12 (30%) 40 (100%) <0.001 55.5% to 87.9% 2.92 

Awareness of non-pharmacological 
treatments (Agree/Strongly Agree) 

6 (14.2%) 40 (100%) <0.001 67.5% to 97.4% 3.42 

Understanding importance of daytime 
sleepiness (Agree/Strongly Agree) 

6 (15%) 40 (100%) <0.001 67.0% to 97.2% 3.38 

Belief that residents seek medical help for 
sleep disorders (Agree/Strongly Agree) 

10 (25%) 40 (100%) <0.001 61.8% to 90.9% 2.94 

Recognition of nurse’s role in sleep disorders 
(Agree/Strongly Agree) 

4 (9.7%) 40 (100%) <0.001 80.1% to 99.0% 4.06 

Use of assessment tools by nurses 
(Agree/Strongly Agree) 

9 (22.5%) 40 (100%) <0.001 67.5% to 97.4% 3.26 

Counseling on sleep quality (Agree/Strongly 
Agree) 

15 (37.5%) 40 (100%) <0.001 47.2% to 83.6% 2.61 

Compliance with sleep promotion practices 18 (45%) 40 (100%) <0.001 38.9% to 71.2% 2.07 

Table 3. Paired Samples t-Test Results for Knowledge Score (N = 40) 

Comparison Mean Difference 
Standard 
Deviation 

95% Confidence 
Interval 

t df p-value 
Cohen’s 
d 

Pre- vs. post-
intervention 

15.71 4.50 13.12 to 18.31 13.08 39 <0.001 2.07 

Both variables cross the 80% clinical competency threshold by 
the study endpoint, with knowledge and practice curves 
exhibiting parallel upward trends and convergence, supporting a 
strong temporal association. This dual-axis visualization 
underscores the effectiveness and consistency of nurse-led 
education in achieving clinically meaningful improvements in 
both cognitive and behavioral domains. 

 

FIGURE 2 TEMPORAL PROGRESSION OF 
KNOWLEDGE AND PRACTICE 

DISCUSSION 
The present study demonstrates that a nurse-led educational 
intervention substantially improves both the knowledge and 
practical application of sleep promotion strategies among 
nurses caring for patients with chronic respiratory tract 
infections. The marked gains in post-intervention knowledge 
and clinical practice scores affirm the hypothesis that 
structured, targeted education can empower nursing staff to 

integrate evidence-based, non-pharmacological interventions 
into routine care, ultimately benefiting a patient population at 
high risk of sleep disturbances and associated complications. 
This finding aligns with prior research indicating that sleep 
promotion is often overlooked within acute and chronic care 
settings despite its critical impact on recovery, immune 
function, and quality of life (1,2). By equipping nurses with the 
necessary skills and understanding, such interventions address 
a well-documented gap between theoretical knowledge and 
bedside implementation—a gap that has persisted despite global 
calls for more patient-centered, holistic care models (3,4). 

The improvements seen in this study are consistent with 
previous trials showing that nurse-led educational initiatives, 
particularly those focused on chronic respiratory and critical 
care, lead to significant enhancements in disease-specific 
knowledge and patient management skills (5,6). Similar 
outcomes have been observed in studies on COPD and sleep 
apnea, where nurse-led education improved both adherence to 
sleep hygiene and objective patient outcomes (7). In contrast, 
some studies have reported more modest or transient 
improvements, often attributing limited efficacy to insufficient 
training duration, lack of reinforcement, or absence of 
institutional support (8,9). Our findings surpass those of 
interventions that were either less structured or did not 
specifically focus on sleep, suggesting that a highly targeted 
educational approach, supported by validated tools and hands-
on training, offers clear advantages. The robust increase in both 
knowledge and practical adherence observed in our cohort, with 
effect sizes exceeding those typically reported in the literature, 
provides compelling evidence of the value of focusing 
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educational content specifically on sleep promotion within 
respiratory care. From a mechanistic perspective, several 
factors may underlie the success of this intervention. Targeted 
education likely increases nurses’ cognitive recognition of the 
links between sleep disruption and respiratory health, while 
practical training reduces uncertainty in implementing sleep-
friendly routines. Improved sleep management among patients 
with chronic respiratory tract infections may reduce 
inflammatory burden, enhance respiratory muscle recovery, and 
support more effective rehabilitation, as suggested by prior 
mechanistic studies (10,11). Furthermore, raising awareness of 
non-pharmacological sleep interventions may decrease 
unnecessary reliance on sedatives, thereby reducing iatrogenic 
risks in critical care environments (12). 

The clinical relevance of these findings is underscored by the 
significant movement of all post-intervention knowledge and 
practice measures above the clinically meaningful competency 
threshold. Nurses not only recognized the importance of sleep 
but were able to translate this awareness into tangible 
improvements in patient care, supporting the adoption of similar 
educational models across a variety of clinical settings. This has 
important implications for healthcare policy, as integrating sleep 
promotion modules into nursing curricula and continuing 
professional development could address a key determinant of 
recovery that has long been underappreciated. 

Nevertheless, certain limitations should be acknowledged. The 
single-center design and relatively modest sample size may 
restrict the generalizability of results to other institutions or 
healthcare systems with different resources, patient 
populations, or baseline educational standards. While random 
sampling and validated assessment tools were used to enhance 
internal validity, potential biases related to self-reporting and 
observer awareness cannot be completely excluded. 
Additionally, the study focused exclusively on nurses in intensive 
care settings, and further research is needed to assess whether 
these findings extend to general wards or community care 
environments. The absence of a longer-term follow-up also 
limits our ability to evaluate the sustainability of knowledge and 
practice gains or their direct impact on patient sleep quality and 
health outcomes. 

Despite these limitations, the strengths of this research include 
the use of a rigorously designed intervention, validated 
measurement tools, and a clear demonstration of both 
statistical and clinical significance. Future studies should 
explore the integration of ongoing reinforcement strategies, 
institutional policy changes, and interprofessional 
collaborations to sustain and amplify the benefits observed. It 
would also be valuable to investigate the downstream effects of 
improved nurse knowledge and practice on patient-reported 
outcomes, length of stay, and rates of sleep-related 
complications. In summary, this study advances the 
understanding of how targeted, nurse-led education can fill a 
persistent gap in the management of sleep disturbances among 
patients with chronic respiratory tract infections and highlights 
a practical, scalable approach for optimizing care in high-risk 
populations (13,14). 

CONCLUSION 
This study provides robust evidence that nurse-led educational 
interventions significantly enhance both the knowledge and 
practical application of sleep promotion strategies among 
nurses caring for patients with chronic respiratory tract 
infections, directly aligning with the study’s title and objective. 
The substantial improvements in both cognitive and behavioral 
domain observed post-intervention underscore the critical role 
of targeted, evidence-based education in empowering nurses to 
address sleep disturbances—a frequently neglected yet highly 
consequential aspect of care for this vulnerable patient 
population. Clinically, these findings advocate for the routine 
integration of sleep promotion modules into nursing education 
and ongoing professional development, with the potential to 
improve recovery, quality of life, and holistic outcomes in 
patients with chronic respiratory disease. Further research 
should evaluate the long-term sustainability of these benefits 
and their direct impact on patient sleep quality and health 
trajectories, supporting the case for broad adoption of nurse-led 
educational models in respiratory care. 
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