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Abstract

Background: Chronic Obstructive Pulmonary Disease (COPD) is a progressive respiratory disorder characterized by
persistent airflow limitation, resulting in reduced functional capacity, recurrent exacerbations, and impaired health-related
quality of life (HRQoL). Pulmonary interventions are recognized as effective non-pharmacological strategies for
improving patient outcomes and enhancing quality of life.

Objective: To evaluate the effectiveness of a structured pulmonary intervention program on health-related quality of life
among patients with Chronic Obstructive Pulmonary Disease.

Methods: A quantitative study employing a true experimental pre-test—post-test control group design was conducted
among 120 COPD patients selected from respiratory care units of selected hospitals. Participants were randomly allocated
into an intervention group (n = 60) and a control group (n = 60). Baseline demographic and clinical data were collected
using a structured questionnaire. Health-related quality of life was assessed using the St. George’s Respiratory
Questionnaire (SGRQ). The intervention group received a structured pulmonary intervention program comprising
breathing exercises, airway clearance techniques, chest physiotherapy, inspiratory muscle training, exercise training,
energy conservation techniques, and disease-management education for eight weeks, while the control group received
routine care. Data were analyzed using descriptive and inferential statistics.

Results: The intervention group demonstrated significant improvement in health-related quality of life following the
pulmonary intervention program. The mean SGRQ score decreased from 62.48 + 8.76 during the pre-test to 42.15 +7.84
during the post-test (t = 18.92, p < 0.001), indicating improved quality of life. In contrast, the control group showed no
significant change. Post-test comparison revealed a statistically significant difference between the intervention and control
groups (t = 12.46, p < 0.001). Significant improvements were also observed in physical functioning, symptom control,
and psychosocial well-being. Baseline HRQoL was significantly associated with age, educational status, and smoking
status, and disease severity, duration of COPD, hospitalization history, and comorbidities (p < 0.05).

Conclusion: The structured pulmonary intervention program was effective in improving health-related quality of life
among COPD patients. Integration of pulmonary rehabilitation-based interventions into routine COPD management is
recommended to optimize patient outcomes and enhance overall well-being.

KEYWORDS: Chronic Obstructive Pulmonary Disease, Pulmonary Intervention, Pulmonary Rehabilitation, Health-
Related Quality of Life, COPD

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is a common, preventable, and treatable respiratory disorder
characterized by persistent airflow limitation and chronic respiratory symptoms such as dyspnea, cough, and sputum
production. It is a major cause of morbidity and mortality worldwide and significantly affects patients' physical,
psychological, and social well-being (V. According to the Global Initiative for Chronic Obstructive Lung Disease (GOLD),
COPD remains one of the leading causes of death globally and imposes a substantial healthcare burden due to frequent
exacerbations and hospitalizations . Health-related quality of life (HRQoL) is often severely impaired among COPD
patients because of progressive functional limitations and reduced ability to perform daily activities ). Pulmonary
rehabilitation, including breathing exercises, airway clearance techniques, physical exercise training, and patient
education, has emerged as an essential component of comprehensive COPD management®. Evidence suggests that
structured pulmonary interventions can improve exercise tolerance, reduce symptoms, and enhance quality of life 9.
Therefore, the present study was undertaken to evaluate the effectiveness of a structured pulmonary intervention program
on health-related quality of life among patients with COPD.
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METHOD

A quantitative research approach with a true experimental pre-test—post-test control group design was adopted to evaluate
the effectiveness of a structured pulmonary intervention program on health-related quality of life among patients with
Chronic Obstructive Pulmonary Disease (COPD). The study was conducted in selected hospitals providing respiratory
care services. A total of 120 patients diagnosed with COPD were recruited using a probability sampling technique and
randomly allocated into an intervention group (n = 60) and a control group (n = 60). Patients aged 40 years and above
with a confirmed diagnosis of COPD and who were clinically stable at the time of data collection were included in the
study.

Data were collected using two instruments. The first instrument was a structured demographic and clinical questionnaire
developed by the researcher to obtain information regarding age, gender, educational status, and occupation, smoking
history, duration of COPD, severity of disease, hospitalization history, and comorbidities. The second instrument was the
St. George’s Respiratory Questionnaire (SGRQ), a standardized and validated disease-specific tool widely used to assess
health-related quality of life among patients with chronic respiratory diseases'”. The SGRQ consists of three domains:
Symptoms, Activity, and Impacts (Psychosocial Functioning). Scores range from 0 to 100, with higher scores indicating
poorer health-related quality of life and lower scores indicating better quality of life. 7%,

Following the pre-test assessment, participants in the intervention group received a structured pulmonary intervention
program consisting of pursed-lip breathing exercises, diaphragmatic breathing exercises, airway clearance techniques,
chest physiotherapy, inspiratory muscle training, walking exercises, upper and lower limb strengthening exercises, energy
conservation techniques, and education on disease management, smoking cessation, medication adherence, and lifestyle
modification. The intervention was delivered for eight weeks, with three supervised sessions per week, each lasting
approximately 45—-60 minutes. Participants in the control group received routine hospital care.

Post-test assessment was conducted after completion of the intervention using the same SGRQ tool. Data were analyzed
using Statistical Package for Social Sciences (SPSS) version 25.0. Descriptive statistics such as frequency, percentage,
mean, and standard deviation were used to summarize demographic and clinical characteristics. Paired t-tests were used
to compare pre-test and post-test scores within groups, while independent t-tests were applied to compare post-test scores
between the intervention and control groups. Chi-square tests were used to examine the association between baseline
health-related quality of life and selected demographic and clinical variables. Statistical significance was established at p
<0.05.

RESULTS

Table 1. Baseline Demographic Characteristics of Participants (N =120)

Variable Category Intervention Group | Control Group | Total (N=120) n

(n=60) n (%) (n=60) n (%) (%)

Age (Years) 40-49 12 (20.0) 10 (16.7) 22 (18.3)
50-59 18 (30.0) 20 (33.3) 38 (31.7)
60-69 22 (36.7) 21 (35.0) 43 (35.8)
=70 8 (13.3) 9 (15.0) 17 (14.2)

Gender Male 41 (68.3) 43 (71.7) 84 (70.0)
Female 19 31.7) 17 (28.3) 36 (30.0)

Marital Status Married 49 (81.7) 47 (78.3) 96 (80.0)
Unmarried 2(3.3) 3(5.0) 542
Widowed 8 (13.3) 9 (15.0) 17 (14.2)
Divorced/Separated | 1 (1.7) 1(1.7) 2 (1.6)

Educational No Formal | 13 (21.7) 15 (25.0) 28 (23.3)

Status Education
Primary Education 18 (30.0) 17 (28.3) 35(29.2)
Secondary 16 (26.7) 15 (25.0) 31 (25.8)
Education
Higher Secondary 9 (15.0) 8 (13.3) 17 (14.2)
Graduate & Above 4 (6.6) 5084 9.5

Occupation Laborer 16 (26.7) 18 (30.0) 34 (28.3)
Farmer 14 (23.3) 13 (21.7) 27 (22.5)
Private Employee 8 (13.3) 70117 15 (12.5)
Retired 17 (28.3) 16 (26.6) 33 (27.5)
Others 5(84) 6 (10.0) 11(9.2)

Residence Rural 38 (63.3) 40 (66.7) 78 (65.0)
Urban 22 (36.7) 20 (33.3) 42 (35.0)

Smoking Status | Current Smoker 28 (46.7) 30 (50.0) 58 (48.3)
Former Smoker 24 (40.0) 22 (36.7) 46 (38.3)
Non-Smoker 8 (13.3) 8 (13.3) 16 (13.4)
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Table 2. Clinical Characteristics of Participants (N = 120)

. Intervention  Group | Control Group | Total (N=120)
Variable Category (n=60) n (%) (n=60) n (%) n (%)
Duration of COPD (Years) | Mean £ SD 7.84 +3.26 8.12+3.41 7.98 + 3.33

<5 Years 19 (31.7) 17 (28.3) 36 (30.0)
5-10 Years 26 (43.3) 28 (46.7) 54 (45.0)
>10 Years 15 (25.0) 15 (25.0) 30 (25.0)
Severity of COPD (GOLD Mild (Stage I) 8 (13.3) 7(11.7) 15 (12.5)
Classification) Moderate  (Stage | 28 (46.7) 30 (50.0) 58 (48.3)
1)
Severe (Stage I11) 19 (31.7) 18 (30.0) 37 (30.8)
Very Severe (Stage | 5 (8.3) 5(8.3) 10 (8.4)
V)
Hospitalizations During Mean + SD 1.63 + 0.89 1.71 £ 0.94 1.67 £ 0.91
Previous Year None 14 (23.3) 15 (25.0) 29 (24.2)
1-2 Times 33 (55.0) 32 (53.3) 65 (54.2)
>3 Times 13 (21.7) 13 (21.7) 26 (21.6)
Comorbidities Hypertension 21 (35.0) 20 (33.3) 41 (34.2)
Diabetes Mellitus 14 (23.3) 15 (25.0) 29 (24.2)
Cardiovascular 8 (13.3) 7(11.7) 15 (12.5)
Disease
Multiple 12 (20.0) 13 (21.7) 25 (20.8)
Comorbidities
None 584 5(8.3) 10 (8.3)

Among the 120 participants enrolled in the study, the majority (35.8%) were aged 60—69 years, and 70.0% were male.
Most participants were married (80.0%), resided in rural areas (65.0%), and had a history of current or former smoking
(86.6%). Regarding clinical characteristics, 45.0% had been diagnosed with COPD for 5-10 years, while 48.3% were
classified as having moderate COPD (GOLD Stage II). The intervention and control groups were comparable across
demographic and clinical variables at baseline (p > 0.05).

Table 3. Comparison of Pre-test and Post-test Health-Related Quality of Life Scores Among COPD Patients in
the Intervention Group (n = 60

Variable Pre-test Mean | Post-test Mean | Mean Paired t- —value
+SD + SD Difference value P

Health-Related Quality of Life "

(SGRQ Total Score) 62.48 £ 8.76 42.15+7.84 20.33 18.92 <0.001

*Significant at p < 0.05

Table 3 shows the comparison of pre-test and post-test health-related quality of life scores among COPD patients in the
intervention group. The mean pre-test SGRQ score was 62.48 + 8.76, which decreased to 42.15 + 7.84 after the structured
pulmonary intervention program, indicating a significant improvement in health-related quality of life. The mean
difference was 20.33. The calculated paired ¢-value was 18.92, which was statistically significant at p < 0.001. These
findings demonstrate that the structured pulmonary intervention program was highly effective in improving the health-

related quality of life among COPD patients.

Table 4. Comparison of Pre-test and Post-test Health-Related Quality of Life Scores Among COPD Patients in
the Control Group (n = 60)

Variable Pre-test Mean | Post-test Mean | Mean Paired t- | p-

+SD +SD Difference value value
Health-Related Quality of Life | 61.83 +8.41 59.76 £ 8.13 2.07 1.84 0.071
(SGRQ Total Score)

Table 4 presents the comparison of pre-test and post-test health-related quality of life scores among COPD patients in the
control group. The mean pre-test SGRQ score was 61.83 + 8.41, which slightly decreased to 59.76 + 8.13 during the post-
test assessment. The mean difference was 2.07. The calculated paired 7-value was 1.84 with a p-value of 0.071, which was
not statistically significant at the 0.05 level of significance. These findings indicate that routine care alone did not produce
a significant improvement in the health-related quality of life among COPD patients in the control group.

Table 5. Comparison of Post-test Health-Related Quality of Life Scores Between Intervention and Control

Groups (n =120)
Mean Difference
17.61

Mean + SD
42.15+7.84

Group
Intervention (n=60)

Independent t-value
12.46

p-value
<0.001*
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| Control (n=60) [59.76 + 8.13 | | | |
*Significant at p < 0.05

Table S depicts the comparison of post-test health-related quality of life scores between the intervention and control
groups. The mean post-test SGRQ score in the intervention group was 42.15 + 7.84, whereas the control group had a mean
score of 59.76 + 8.13. The mean difference between the groups was 17.61. The calculated independent #-value was 12.46
with a p-value < 0.001.

Table 6. Effectiveness of Structured Pulmonary Intervention Program on Physical Functioning, Symptom
Control and Psychosocial Well-being Among COPD Patients (n = 60)

Domain Pre-test Mean = | Post-test Mean =+ | Mean Paired t- | p-value
SD SD Difference value

Physical Functioning 65.21 +£10.45 43.16 + 8.67 22.05 15.88 <0.001*

Symptom Control 68.42+9.21 4533+£7.74 23.09 17.34 <0.001*

Psychosocial Well- | 58.37 + 8.54 38.42 + 6.85 19.95 14.62 <0.001*

being

*Significant at p < 0.05

Table 6 presents the effectiveness of the structured pulmonary intervention program on physical functioning, symptom
control, and psychosocial well-being among COPD patients in the intervention group. The mean score for physical
functioning decreased from 65.21 £+ 10.45 in the pre-test to 43.16 + 8.67 in the post-test, with a mean difference of 22.05
(t=15.88,p<0.001). Similarly, the mean score for symptom control decreased from 68.42 +£9.21 to 45.33 + 7.74, yielding
a mean difference of 23.09 (¢ = 17.34, p < 0.001). The mean score for psychosocial well-being improved from 58.37 +
8.54 to 38.42 + 6.85, with a mean difference of 19.95 (¢ = 14.62, p < 0.001).

Table 7. Association between Baseline Health-Related Quality of Life Scores and Selected Demographic
Variables (n = 120)

Variable Category Poor HRQoL n (%) | Moderate HRQoL n (%) | ¥*> Value | p-value

Age <59 years 18 42 6.21 0.045*
>60 years 33 27

Gender Male 39 45 0.86 0.354
Female 12 24

Education Up to Primary 31 32 8.47 0.014*
Secondary & Above | 20 37

Smoking Status | Current Smoker 34 24 11.82 0.003*
Former/Non-Smoker | 17 45

*Significant at p < 0.05

Table 7 shows the association between baseline health-related quality of life (HRQoL) scores and selected demographic
variables among COPD patients. A statistically significant association was observed between age and baseline HRQoL
(x?=6.21, p = 0.045), indicating that participants aged 60 years and above were more likely to experience poorer quality
of life compared to younger participants.

A significant association was also found between educational status and HRQoL (y? = 8.47, p = 0.014). Participants with
education up to the primary level had poorer HRQoL compared to those with secondary education and above. Similarly,
smoking status showed a highly significant association with HRQoL (y? = 11.82, p = 0.003), suggesting that current
smokers experienced poorer quality of life than former smokers and non-smokers. No statistically significant association
was found between gender and baseline HRQoL (y?= 0.86, p = 0.354).

Table 8. Association between Baseline Health-Related Quality of Life Scores and Selected Clinical Variables (n =

120)
. Poor HRQoL n | Moderate HRQoL n | o>
Variable Category (%) (%) Value p-value
. <5 Years 10 26 7.63 0.022*
Duration of COPD =5 Yoars 1 3
Mild/Moderate 19 54 18.47 <0.001*
COPD Severity Severe/Very
32 15
Severe
Hospitalization None/1-2 28 66 9.21 0.010*
History >3 23 3
e Present 43 51 4.36 0.037*
Comorbidities Absent 3 13

*Significant at p < 0.05
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Table 8 depicts the association between baseline health-related quality of life (HRQoL) scores and selected clinical
variables among COPD patients. A statistically significant association was observed between the duration of COPD and
baseline HRQoL (> = 7.63, p = 0.022), indicating that patients with a longer duration of illness (=5 years) were more
likely to experience poorer quality of life compared to those with a shorter duration of COPD.

A highly significant association was found between COPD severity and baseline HRQoL (> = 18.47, p < 0.001). Patients
with severe and very severe COPD reported poorer health-related quality of life than those with mild or moderate disease.
Similarly, hospitalization history showed a significant association with HRQoL (y* = 9.21, p = 0.010), suggesting that
patients with frequent hospitalizations (=3 times per year) experienced greater impairment in quality of life.
Furthermore, a significant association was observed between the presence of comorbidities and HRQoL (x> = 4.36, p =
0.037). Participants with one or more comorbid conditions had poorer quality of life compared to those without
comorbidities.

DISCUSSION

The present study assessed the effectiveness of a structured pulmonary intervention program on health-related quality of
life (HRQoL) among patients with Chronic Obstructive Pulmonary Disease (COPD). The findings revealed a statistically
significant improvement in overall HRQoL, physical functioning, symptom control, and psychosocial well-being among
participants who received the intervention compared with those receiving routine care.

The findings demonstrated that the mean HRQoL scores improved significantly following the pulmonary intervention
program. This improvement may be attributed to enhance respiratory muscle function, reduced dyspnea, increased
exercise tolerance, and better self-management skills developed through pulmonary rehabilitation. These findings are
consistent with those reported by Wang et al. (2025) ), who found that empowerment-based continuing nursing combined
with pulmonary rehabilitation significantly improved pulmonary function, quality of life, and psychological well-being
among COPD patients.

Similarly, Lamberton and Mosher (2024) reported that pulmonary rehabilitation is associated with substantial
improvements in exercise capacity, dyspnea management, and health-related quality of life among individuals living with
COPD 19, Their review highlighted pulmonary rehabilitation as one of the most effective non-pharmacological
interventions for COPD management (%D,

In the present study, significant improvements were observed in physical functioning after implementation of the
structured pulmonary intervention program. These findings are supported by Dayana et al. (2025) (%, who reported
significant enhancement in functional exercise capacity among COPD patients following pulmonary rehabilitation. The
authors concluded that rehabilitation programs contribute to better physical endurance and improved performance of daily
activities.

The significant reduction in respiratory symptoms observed in the current study is also consistent with the findings of
Song et al. (2025) ¥, who conducted a systematic review and network meta-analysis and reported that pulmonary
rehabilitation significantly reduced dyspnea, improved exercise capacity, and enhanced health-related quality of life
among patients with chronic respiratory diseases, particularly COPD.(¥.

Furthermore, the present study found considerable improvement in psychosocial well-being among participants receiving
pulmonary interventions. Similar findings were reported by Wang et al. (2025) ®, who observed reductions in anxiety
and depression levels along with improvements in quality of life among COPD patients participating in pulmonary
rehabilitation programs. Improved psychosocial outcomes may be related to increase self-efficacy, greater confidence in
disease management, and enhanced social participation. ().

The association analysis revealed that age, educational status, smoking status, duration of COPD, disease severity,
hospitalization history, and comorbidities were significantly associated with baseline HRQoL scores!'”. These findings
are in agreement with Feng et al. (2025) ('), who identified disease severity and patient-related factors as important
determinants influencing the benefits obtained from pulmonary rehabilitation among older adults with COPD. (9,
Recent evidence also supports the role of innovative pulmonary rehabilitation approaches in improving COPD outcomes.
Aburub et al. (2024) reported that digital health-based pulmonary rehabilitation interventions were effective in improving
pulmonary and physical outcomes among COPD patients. 1),

Additionally, Vatrella et al. (2026) concluded in a systematic review that pulmonary rehabilitation and respiratory-focused
interventions positively influence dyspnea, cognitive function, and health-related quality of life among individuals with
COPD @02h,

The findings of the present study are further strengthened by recent evidence demonstrating that home-based pulmonary
rehabilitation programs significantly improve HRQoL, dyspnea, anxiety, and depression among COPD patients,
suggesting that pulmonary interventions can be effectively implemented in both hospital and community settings (2026)
(22)

Overall, the results of the present study provide strong evidence that structured pulmonary intervention programs are
effective in improving health-related quality of life, physical functioning, symptom control, and psychosocial well-being
among COPD patients. The findings are congruent with contemporary literature and support the integration of pulmonary
rehabilitation into routine COPD management protocols.

CONCLUSION

The present study demonstrated that the structured pulmonary intervention program was highly effective in improving
health-related quality of life among patients with Chronic Obstructive Pulmonary Disease. Significant improvements were
observed in overall quality of life, physical functioning, symptom control, and psychosocial well-being among participants
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who received the intervention compared to those receiving routine care. The findings indicate that pulmonary
rehabilitation-based interventions can reduce symptom burden, enhance functional capacity, and promote better adaptation
to chronic illness.
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