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ABSTRACT

Introduction Chronic obstructive pulmonary disease (COPD) is a major global health problem with a high burden of undiagnosed cases,
particularly among smokers. Early screening tools such as the PUMA and CAPTURE questionnaires can facilitate timely diagnosis and
management. Methods This cross-sectional study was conducted at a tertiary care center over 6 months, including 50 smokers aged >40 years with
no prior diagnosis of COPD. All participants were assessed using PUMA and CAPTURE questionnaires, followed by spirometry for confirmation.
Sensitivity, specificity, predictive values, and area under the curve (AUC) were calculated. Results: All 50 participants were male, with 66% being
heavy smokers. Spirometry showed obstructive patterns in all patients, with 38% having severe obstruction. The PUMA questionnaire (cut-off>6)
showed sensitivity of 97.05% and specificity of 25% (AUC = 0.624, p = 0.160). The CAPTURE questionnaire (cut-off >4) showed sensitivity of
58.8% and specificity of 43.75% (AUC = 0.720, p = 0.013). Conclusion PUMA is a highly sensitive screening tool, whereas CAPTURE
demonstrates better specificity. Both questionnaires can be useful in clinical practice for early identification of COPD in high-risk populations.
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INTRODUCTION »  Light (<20 pack-years)
Chronic obstructive pulmonary disease (COPD) is a progressive *  Moderate (20-30 pack-years)
respiratory disorder characterized by persistent airflow limitation and * Heavy (>30 pack-years)
chronic inflammatory response "'. Itis a leading cause of morbidity and *  Participants completed:
mortality worldwide . * PUMA questionnaire

* CAPTURE questionnaire
The prevalence of COPD in India is estimated at approximately 7.4%, *  Spirometry was performed for all participants to confirm COPD
and the burden is expected to rise due to aging populations and

continued exposure to risk factors such as tobacco smoking """ Statistical Analysis . . - o
P & Data were analyzed using SPSS version 23.0. Sensitivity, specificity,

Cigarette smoking is the most significant risk factor, increasing the
likelihood of COPD by 3-5 times " Despite this, a large proportion of
cases remain undiagnosed, leading to increased morbidity and
mortality

Early detection of COPD is essential to prevent disease progression
and complications "?. Screening questionnaires such as PUMA and

positive predictive value (PPV), negative predictive value (NPV), and
AUC were calculated. Spearman correlation was used for analysis.

Ethical Approval
Institutional ethical clearance was obtained, and informed consent was
taken from all participants.

CAPTURE have been developed as simple, non-invasive tools for RESULTS .
identifying high-risk individuals " Demographic Profile
' Table 1: Distribution of Participants by Smoking Status
This study aims to compare the effectiveness of the PUMA and Category Number p elr)centage
CAPTURE questionnaires in screening for COPD among smokers. Heavy smokers (>30 pack-years) |33 66%
Others 17 34%
MATERIALSAND METHODS Spirometry Findings
Study Design and Setting Table 2: Severity of Airflow Obstruction
This was a cross-sectional study conducted at a tertiary care center Severity Number Percentage
(Kamineni Institute of Medical Sciences, Narketpally) over a period of Severe obstruction 19 38%
6 months (February 2024 to July 2024). Others 31 62%
. Diagnostic Performance
Study Population Table 3: PUMA Questionnaire Performance
Actotal of 50 smokers aged >40 years with no prior diagnosis of COPD Parameter Value
wereincluded. Sensitivity 97.05%
- 5
Inclusion Criteria Specificity 25%
PPV 80%
*  Age>40years o
*  Current or former smokers NPV 73.3%
*  No priordiagnosis of COPD AUC 0.624
p-value 0.160
Exclusion Criteria Table 4: CAPTURE Questionnaire Performance
»  Severe cardiovascular disease Parameter Value
*  Bronchialasthma Sensitivity 58.8%
. Maj or neuron}usculoskgletal disorders Specificity 43.75%
» History of major surgeries o
+ Inability to perform spirometry PPV 33.3%
NPV 68.9%
Methodology AUC 0.720
»  Demographic and smoking history were recorded p-value 0.013
* Smoking intensity classified as: DISCUSSION
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L
LIMITATIONS

The present study provides a comparative evaluation of two widely used
COPD screening tools—PUMA and CAPTURE—highlighting their

diagnostic strengths and limitations in a population of smokers "*”.

One of the key findings of this study is the exceptionally high
sensitivity of the PUMA questionnaire (97.05%). This suggests that
PUMA is highly effective in identifying individuals with COPD,
making it an excellent screening tool, particularly in primary care
settings where the goal is to minimize missed diagnoses """ High
sensitivity ensures that most patients with the disease are correctly
identified, which is crucial for early intervention and prevention of
disease progression"”.

However, the low specificity of PUMA (25%) observed in this study
indicates a high rate of false positives. This limitation may lead to
unnecessary referrals for spirometry, increasing healthcare burden and
costs ™ Similar findings have been reported in previous studies,
where PUMA demonstrated strong screening capability but limited
discriminative power """

In contrast, the CAPTURE questionnaire showed moderate sensitivity
(58.8%) but relatively higher specificity (43.75%). This indicates that
CAPTURE is better at correctly identifying individuals without
COPD, thereby reducing false-positive diagnoses "”. The statistically
significant p-value (0.013) further supports its diagnostic reliability .

The difference in performance between the two tools can be attributed
to their design. PUMA emphasizes symptom presence and smoking
exposure, which increases its sensitivity but reduces specificity “].
CAPTURE, on the other hand, incorporates additional clinical
parameters such as exacerbation risk, improving its ability to

distinguish between true and false cases .

When compared with previous literature, the findings of this study are
consistent with global evidence. Studies by Martinez et al. and Au-
Doung et al. have reported similar trends, with PUMA being highly
sensitive and CAPTURE demonstrating better specificity and

o 1671
predictive accuracy .

From a clinical perspective, these findings suggest that neither tool
alone is sufficient for optimal COPD screening. Instead, a combined
or sequential approach may be more effective """, For example,
PUMA can be used as an initial screening tool to identify high-risk
individuals, followed by CAPTURE or spirometry for confirmation.
This strategy can improve diagnostic accuracy while optimizing
resource utilization .

Another important aspect highlighted by this study is the role of
screening tools in resource-limited settings. In many parts of India and
other developing countries, spirometry is not readily available. In such
scenarios, validated questionnaires like PUMA and CAPTURE can
serve as valuable alternatives for early detection and risk stratification "

CONCLUSION

This study demonstrates that both the PUMA and CAPTURE
questionnaires are valuable tools for COPD screening among smokers,
each with distinct advantages ™.

PUMA, with its high sensitivity, is highly effective as a primary
screening tool, ensuring that most COPD cases are identified at an
carly stage "". However, its low specificity limits its standalone

diagnostic utility ™.

CAPTURE, on the other hand, offers better specificity and statistically
significant diagnostic performance, making it more suitable for
confirming suspected cases and reducing false positives ™.

The findings of this study support the use of a combined screening
approach, where PUMA is used for initial identification and
CAPTURE for further evaluation. Such a strategy can enhance early
diagnosis and improve clinical outcomes """

In resource-constrained settings, these tools provide a practical and
cost-effective alternative to spirometry, facilitating wider
. . . [5.12]
implementation of COPD screening programs =~ .

Further large-scale, multicentric studies are recommended to validate
these findings and to develop optimized screening algorithms for
routine clinical practice """

Small sample size
Single-center study

All participants were male
Lack of long-term follow-up
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