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Abstract: Background: Pulmonary rehabilitation (PR) is among the most effective non-drug treatments for chronic obstructive
pulmonary disease (COPD), yet few people in India reach it. Poor patient awareness may be one reason. No study has examined this in
Tirupati district. Aim: To assess knowledge of COPD and awareness of PR among individuals with COPD in Tirupati district. Methods:
In this cross-sectional study, 70 adults with physician-diagnosed COPD were recruited by consecutive sampling. Written consent was
obtained. A structured, interviewer-assisted questionnaire captured demographic and clinical details, a 12-item COPD knowledge scale
(maximum 48) and a 9-item PR awareness scale (maximum 27). Scores were converted to percentages and graded poor (<60%),
moderate (60-79%) or good (=80%). Non-parametric tests, chi-square/Fisher's exact tests, Spearman correlation with Holm correction,
linear regression and Cronbach's alpha were used (two-sided a = 0.05). Results: Participants (43 men, 27 women) had a mean age of
63.0 £ 10.7 years. Mean COPD knowledge was 60.3% (SD 7.2) and mean PR awareness was 62.4% (SD 7.7), with no significant
difference (Wilcoxon p = 0.152). Knowledge was poor in 29 (41%), moderate in 40 (57%) and good in 1 participant. PR awareness was
poor in 38 (54%) and moderate in 32 (46%), and no one reached the good category. Never-smokers scored higher on COPD knowledge
than current or ex-smokers (Kruskal-Wallis H = 7.01, p = 0.030; ever vs never smoked p = 0.016, r = 0.36). No other comparison was
significant, and no correlation survived Holm correction. Internal consistency was low (o = 0.31 and 0.06). Conclusion: COPD
knowledge and PR awareness were both at the poor-moderate boundary, and no participant showed good PR awareness. Never-
smokers knew more about COPD than smokers. The findings support routine PR discussion in COPD care and community education
in the district. The scales need validation before reuse.
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No published study has evaluated COPD or PR awareness
in Tirupati district or the wider Rayalaseema region. This
study aimed to fill that gap.

1. Introduction

COPD is a heterogeneous lung condition marked by
persistent respiratory symptoms and progressive airflow
obstruction, and it is often accompanied by muscle
weakness, cardiovascular disease, osteoporosis, depression

2. Methods

and anxiety. [1, 2] The Global Burden of Disease Study
2021 estimated 213.4 million people living with COPD and
about 3.7 million deaths worldwide, with the heaviest
burden in low- and middle-income countries.[3] In India,
prevalence estimates range from 7% in adults over 30
(meta-analysis) to 14.4% obstructive lung disease in adults
over 45 in the spirometry-based LASI study, where only
about 11-12% of those with obstruction had ever been
diagnosed. [6,8] Biomass fuel, tobacco, occupational dust
and air pollution are the main drivers. [3,4,9]

PR combines exercise training, education and behaviour
change, and has the strongest evidence among non-drug
measures. A Cochrane review of 65 trials showed improved
quality of life and exercise capacity and reduced
breathlessness and fatigue.[14,15] Even so, fewer than 3%
of people with chronic respiratory disease in LMICs can
access PR, owing to cost, limited services and poor
awareness among patients and providers.[16] Studies in
Pune, Jodhpur and Mangalore show that patients often have
never heard of PR, and that services are concentrated in the
private sector.[17,18,20] In Mangalore, awareness of COPD
was 47.84% but awareness of PR only 25.14%.[20]

Design and setting. Observational cross-sectional study in
Tirupati district, Andhra Pradesh, over 4 weeks.

Participants: Consecutive eligible patients were invited
until 70 were recruited. Inclusion criteria: age >18 years,
physician-diagnosed COPD, residence in Tirupati district,
and written informed consent. Exclusion criteria: other
major chronic respiratory disease (e.g., active tuberculosis),
acute exacerbation or instability at interview, cognitive,
hearing or speech impairment, and refusal or withdrawal. A
sample of 70 gives about 80% power to detect a
standardised group difference of 0.6—0.7 or a correlation of
r~0.33.

Instrument: A structured, interviewer-assisted
questionnaire had three parts: (i) participant profile (age,
sex, education, occupation, residence, smoking status and
years smoked, COPD duration, exacerbations in the
previous six months); (i) a 12-item COPD knowledge scale
(each item 1-4; total 12-48); (iii) a 9-item PR awareness
scale (each item 1-3; total 9-27).
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Scoring: Percentages were calculated as COPD score/48,
PR score/27 and total score/75. Using modified Bloom's
cut-offs, <60% was poor, 60—-79% moderate and >80%
good. The knowledge—awareness gap was COPD % minus
PR %.

Statistical analysis: Analyses used Python (SciPy, pandas).
Categorical data are given as counts and percentages with
95% Wilson CIs, and continuous data as mean + SD and
median (IQR). Normality was tested with Shapiro—Wilk.
Two-group comparisons used Mann—Whitney U (rank-
biserial r), and multi-group comparisons used Kruskal—
Wallis (€2). Paired comparison used Wilcoxon signed-rank
and paired t-test. Categorical associations used chi-square
or Fisher's exact test. Correlations used Spearman's p with
Holm correction. Simple and exploratory multiple linear
regression modelled PR awareness. Internal consistency
was assessed with Cronbach's alpha. Significance was set at
p < 0.05, two-sided. Subgroup comparisons were not
adjusted for multiple testing.

3. Results

Participants. Ages ranged from 46 to 80 years (mean 63.0
+ 10.7). There were 43 men (61.4%) and 27 women
(38.6%), and 39 (55.7%) were urban residents. Education: 7
illiterate (10.0%), 18 primary (25.7%), 19 secondary
(27.1%), 15 intermediate (21.4%), 8 graduate (11.4%) and 3
postgraduate (4.3%), so 25 (36%) had primary education or
less. Smoking status: 22 never (31.4%), 21 ex-smokers
(30.0%), 27 current (38.6%). Mean COPD duration was 5.1
+ 3.0 years, and 37 (52.9%) reported >2 exacerbations in
six months.

Table 1: Scores of participants (n = 70)
Measure Mean + SD | Median (IQR) | Range
COPD knowledge (/48) [28.9 +3.5 [29.0 (26.3-31.0) | 21-39
COPD knowledge (%) |60.3 +7.2 160.4 (54.7-64.6) 43.8-81.2

PR awareness (/27) |16.8+2.1 |16.0 (15.0-18.8) | 13-21
PR awareness (%) 62.4+7.7 159.3 (55.6-69.5) 48.1-77.8
Total (%) 61.0+5.0 161.3 (57.3-65.3) 49.3-72.0

Item-level scores were uniform: all COPD items fell within
57-64% of maximum and all PR items within 59-69%.

Table 2: Distribution of participants by category (n = 70)

Domain Poor Moderate Good
(<60%) (60-79%) | (>80%)
COPD knowledge |29 (41.4%) 40 (57.1%) |1 (1.4%)
PR awareness 38 (54.3%) |32 (45.7%) 0
Overall 26 (37.1%) |44 (62.9%) 0

Knowledge vs awareness. The mean gap was —2.1 points
(95% CI —4.9 to 0.6; paired t =—1.58, p = 0.120; Wilcoxon
p = 0.152; d, = —0.19). Individually, 39 participants scored
higher on PR awareness, 29 on COPD knowledge, and 2
were tied.

Subgroup comparisons. Ever-smokers scored lower than
never-smokers on COPD knowledge (58.9% vs 63.2%; U =
338, p = 0.016, r = 0.36). Across three smoking categories,
knowledge fell from never-smokers (63.2%) to ex-smokers
(60.0%) to current smokers (58.1%) (H=7.01, p =0.030, €2
= 0.10). PR awareness did not differ by smoking status (p =
0.451). Sex, residence, exacerbation frequency, age group

and education showed no significant differences (all p >
0.17), and chi-square associations with awareness category
were non-significant.

Correlation and regression. No coefficient in the 15-pair
Spearman matrix survived Holm correction. COPD
knowledge and PR awareness were weakly and non-
significantly correlated (p = —0.16, Holm-adjusted p =
1.000). Simple regression showed COPD knowledge
explained 2.6% of PR awareness variance (B =—0.174, p =
0.179). The multiple regression (age, education, COPD
duration, exacerbations, COPD knowledge) was non-
significant (R? = 5.3%; F(5,64) =0.72, p=0.61).

Reliability. Cronbach's a was 0.31 for the COPD
knowledge scale and 0.06 for the PR awareness scale.

4. Discussion

In this sample of 70 people with COPD, knowledge of the
disease and awareness of PR were both limited and
comparable, sitting at the boundary between poor and
moderate. No participant reached a good level of PR
awareness. This is consistent in direction with the
Mangalore survey, where PR awareness trailed COPD
awareness, although the instruments and populations
differ.[20] The finding also fits the Pune qualitative work,
in which patients knew about exercise and breathing
techniques but had never heard the term "pulmonary
rehabilitation".[18]

The one significant pattern was that never-smokers knew
more about COPD than ex-smokers, who knew more than
current smokers. Possible explanations, which the data
cannot test, are denial or minimisation among current
smokers, and clinical contact focused on cessation rather
than broader disease education. PR awareness ran in the
opposite direction, though non-significantly, which may
reflect more frequent respiratory contact among smokers.
Because group comparisons were unadjusted, this result
should be treated as hypothesis-generating.

Education, age, sex, residence, disease duration and
exacerbations did not predict either score, and knowledge
did not predict awareness. Schooling therefore appears an
unreliable proxy for health literacy about PR, echoing the
Pune finding that high local literacy did not translate into
COPD awareness.[24] Clinically, knowing a patient
understands their COPD does not mean they know about
rehabilitation, so the two need to be assessed and taught
separately.

Strengths:

The study is the first quantitative description for Tirupati
district. Knowledge and awareness were measured in the
same individuals, and conservative non-parametric
methods, Holm correction of the correlation matrix and
effect sizes were used.

Limitations:

(1) The sample came from one district by consecutive
sampling, limiting generalisability. (2) Responses were self-
reported and interviewer-assisted, so social-desirability bias
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is possible. (3) The scales were not validated, and their low
internal consistency and flat item profile mean they did not
clearly discriminate between easier and harder content. (4)
The 60% and 80% cut-offs are conventional rather than
criterion-validated. (5) Cooking-fuel exposure, spirometric
severity, medications, comorbidities, prior PR exposure and
sources of information were not captured. (6) Group
comparisons were not corrected for multiple testing.

5.

Conclusion and Recommendations

Knowledge of COPD (60.3%) and awareness of PR
(62.4%) were at the poor—moderate boundary among people
with COPD in Tirupati district, and none of the 70
participants achieved good PR awareness. Never-smokers
knew more about COPD than smokers. The shortfall cut
across demographic groups, so it needs deliberate, targeted
information rather than reliance on general education or
clinical contact.

Recommendations

Make PR discussion and referral a standard part of every
COPD consultation, with structured pathways from
primary care and district hospitals to physiotherapy-led
PR.

Assess COPD knowledge and PR awareness separately,
and give particular attention to smokers.

Use home-, community- or tele-based PR where centre-
based services are unavailable.

Run community education using spoken, demonstrated
and video formats, delivered through frontline health
workers and self-help groups, and integrate COPD/PR
messaging into smoking-cessation and clean-cooking-
fuel campaigns.

Future research should wvalidate the scales, add
spirometry, exposure, prior PR and information-source
data, follow up the smoking—knowledge finding
qualitatively, extend to other districts, and test an
awareness intervention with referral and uptake as
outcomes.

References

[1]

[2]

[3]

[4]

[5]

Paper ID: SR26930113723

GOLD. Global Strategy for the Diagnosis,
Management, and Prevention of COPD: 2026
Report. Fontana, WI: GOLD; 2025.
Kanchustambham V, Brown BD. Chronic
Obstructive Pulmonary Disease. In: StatPearls.
Treasure Island (FL): StatPearls Publishing; 2026
Jan.

Cao Z, Tong X, He L, et al. Burden of COPD and its
attributable risk factors in 204 countries and
territories, 1990-2021: Global Burden of Disease
Study 2021. BMJ Public Health. 2026 Jan 13.

Koul PA. Chronic obstructive pulmonary disease:
Indian guidelines and the road ahead. Lung India.
2013;30(3):175-177.

Jindal SK, Aggarwal AN, Gupta D, et al. Indian
study on epidemiology of asthma, respiratory
symptoms and chronic bronchitis in adults
(INSEARCH). Int J Tuberc Lung Dis.
2012;16(9):1270-1277.

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Verma A, Gudi N, Yadav UN, et al. Prevalence of
COPD among population above 30 years in India: a
systematic review and meta-analysis. J Glob Health.
2021; 11: 04038.

Daniel RA, Aggarwal P, Kalaivani M, Gupta SK.
Prevalence of COPD in India: a systematic review
and meta-analysis. Lung India. 2021;38(6):506—513.

Sekher TV, Nichols E, Salvi S, et al. Prevalence and
correlates of obstructive lung disease among adults
aged 45 and above in India: LASI. PLoS One.
2025;20(8): e0327413.

Walia GK, Vellakkal R, Gupta V. COPD and its non-
smoking risk  factors in India. COPD.
2016;13(2):251-261.

Vishweswaraiah S, Thimraj TA, George L, et al.
Putative systemic biomarkers of biomass smoke-
induced COPD among women in a rural South
Indian population. Dis Markers. 2018; 2018:
4949175.

Mabhishale VK, Angadi N, Metgudmath V, et al.
Prevalence of COPD and determinants of
underdiagnosis in women exposed to biomass fuel in
India. Chonnam Med J. 2016;52(2):117-122.

Zhou K, Wen Q, Zuo Y, Bai G, Sun R. Pathogenic
cell in COPD: mechanisms of airway remodeling,
immune dysregulation, and therapeutic implications.
Int J Chron Obstruct Pulmon Dis. 2025; 20: 2925
2943.

Gupta D, Agarwal R, Aggarwal AN, et al. Guidelines
for diagnosis and management of COPD: joint
ICS/NCCP(I) recommendations. Lung India.
2013;30(3):228-267.

Spruit MA, Singh SJ, Garvey C, et al. An official
ATS/ERS statement: key concepts and advances in
pulmonary rehabilitation. Am J Respir Crit Care
Med. 2013;188(8):e13—e64.

McCarthy B, Casey D, Devane D, et al. Pulmonary
rehabilitation for COPD. Cochrane Database Syst
Rev. 2015;(2):CD003793.

Bickton FM, Shannon H. Barriers and enablers to
pulmonary rehabilitation in low- and middle-income
countries. Int J Chron Obstruct Pulmon Dis. 2022;
17: 141-153.

Thakor M, Singh V, Manifield J, et al. Community-
based pulmonary rehabilitation in an economically
deprived area of Jodhpur, India: a mixed-methods
feasibility trial. Int J Chron Obstruct Pulmon Dis.
2025; 20: 473-478.

Padhye R, Sahasrabudhe SD, Orme MW, et al.
Perspectives of patients with chronic respiratory
diseases and medical professionals on pulmonary
rehabilitation in Pune, India. JMIR Form Res. 2023;
7: e45624.

Jarhyan P, Hutchinson A, Khatkar R, et al. Sub-
optimal COPD management in India: findings from a
community-based study. Int J Chron Obstruct
Pulmon Dis. 2025; 20: 2131-2142.

Thakrar R, Alaparthi GK, Krishna Kumar SK, et al.
Awareness in patients with COPD about the disease
and pulmonary rehabilitation: a survey. Lung India.
2014;31(2):134-138.

Jingar A, Alaparthi GK, Vaishali K, et al. Clinical
management practices adopted by physiotherapists in

Volume 15 Issue 9, September 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

DOI: https:/dx.doi.org/10.21275/SR26930113723 69


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

India for COPD: a national survey. Lung India.
2013;30(2):131-138.

[22] Hao S, Xie L, Wang H, et al. Respiratory physicians'
awareness and referral of pulmonary rehabilitation in
China. J Thorac Dis. 2021;13(8):4753-4761.

[23] Holland AE, Cox NS, Houchen-Wolloff L, et al.
Defining modern pulmonary rehabilitation: an
official ATS workshop report. Ann Am Thorac Soc.
2021;18(5) :e12—e29.

[24] Ghorpade DD, Raghupathy A, Londhe JD, et al.
COPD awareness in the urban slums and rural areas
around Pune city in India. NPJ Prim Care Respir
Med. 2021; 31:6.

Volume 15 Issue 9, September 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

Paper 1D: SR26930113723 DOI: https://dx.doi.org/10.21275/SR26930113723


http://www.ijsr.net/

	Abstract: Background: Pulmonary rehabilitation (PR) is among the most effective non-drug treatments for chronic obstructive pulmonary disease (COPD), yet few people in India reach it. Poor patient awareness may be one reason. No study has examined thi...
	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	5. Conclusion and Recommendations
	Recommendations

	References



