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ABSTRACT 
Background: Chronic obstructive pulmonary disease (COPD) is characterized by non-reversible airflow 
limitation, but extrapulmonary comorbidities, including cognitive impairment (CI) and reduced quality of life 
(QOL), are increasingly recognized as critical determinants of patient outcomes. CI, affecting memory, attention, 
and executive function, is highly prevalent in COPD and may be mediated by hypoxia and systemic inflammation. 
This study aimed to evaluate cognitive function and QOL in stable COPD patients and to examine the associations 
between these parameters. 
Methods: This cross-sectional study included 50 stable COPD patients and 50 age- and sex-matched healthy 
controls. Cognitive function was assessed using the Montreal Cognitive Assessment (MoCA-B), and QOL was 
measured using the St. George's Respiratory Questionnaire (SGRQ-C). Spirometry was performed for COPD 
diagnosis and GOLD grading. 
Results: COPD patients showed significantly lower total MoCA-B scores compared to controls (15.10 ± 4.16 vs. 
22.90 ± 2.57, p < 0.0001). Significant deficits were observed in executive function, attention, abstraction, delayed 
recall, orientation, visuo-perception, calculation, and fluency. The mean total SGRQ-C score was 49.28 ± 18.43, 
with the activity domain showing the highest impairment (61.22 ± 28.20). While not statistically significant, a 
trend toward worse QOL was observed with advancing age beyond 60 years and higher GOLD grade. 
Conclusion: Stable COPD patients exhibit significant cognitive impairment and reduced QOL, particularly in 
physical activities. These findings underscore the need for routine cognitive screening even in mild-to-moderate 
COPD (GOLD grades 1-2) to improve disease management and overall patient well-being. 
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Introduction 
Chronic obstructive pulmonary disease (COPD) 
is a disease state characterized by airflow 
limitation that is not fully reversible.  This airflow 
limitation is due to airway abnormalities namely 
bronchitis and emphysema.  
The conformation of airflow limitation using 
spirometry remains a major criterion for 
diagnosing COPD, (FEV1) evaluation is crucial 
in estimating the severity of airflow limitation.1 

In 2011, the term ‘comorbidities’ was used for the 
comprehensive evaluation of COPD. 2  Some 
extra pulmonary comorbidities like neurological 
and sensory impairments affecting the auditory 
pathways and cognitive function profoundly 
affects patients’ quality of life.   
The incidence of depression has been reported to 
affect 27 to 40% of stable COPD patients 
reaching 86% during acute exacerbations. 3  

Cognitive Impairment (CI) means the abilities 
like memory and learning, attention, executive 
function, and motor function all are reduced, and 
in patients with COPD, CI affects daily 
functioning leading to impaired quality of life 
and poor compliance with medications.4,5 
Research indicates that individuals with COPD 
have a significantly higher risk of cognitive 
impairment compared to the general population, 
with a prevalence of 56.7% 6 
Studies have attributed CI to the neuronal 
damage which is mediated by hypoxia as a result 
of chronic smoking habits, oxidative stress and 
systemic inflammatory state. 7,8 This may lead to 
physical limitation affecting mental health and 
quality of life (QOL) too.  Identifying cognitive 
impairment at an early stage has become an 
increasingly important challenge to physicians. 
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Many research studies have previously used the 
Montreal Cognitive Assessment (MoCA) in 
people with COPD which is a reliable screening 
test with high sensitivity and specificity for 
detecting mild CI in COPD patients. 9,10 

Beyond Physiological and cognitive impairment, 
COPD can be daunting for the patient’s quality of 
life (QOL).  The St. George’s Respiratory 
Questionnaire Classification (SGRQ-C) is a 
shorter version designed to capture health 
impairment in COPD patients which consists of 
domains which are related to physical, mental 
and social functioning 11 

Exploring the relationship between Cognition, 
and QOL may provide a more comprehensive 
understanding of the neurocognitive phenotype 
of COPD and a better clinical judgement for the 
treatment of COPD. This study aims to evaluate 
cognitive function and measure QOL in stable 
COPD patients and to examine the associations 
among these parameters.   

 
Methods 
The present study was conducted at 
Neurophysiology lab, Physiology Department at 
the Rajasthan University of Health Sciences and 
the College of Medical Sciences (RUHS-CMS) 
Jaipur, Rajasthan. The study was approved by the 
Institutional Ethics Committee and written 
informed consent was obtained from all 
participants. Two groups were recruited: Stable 
COPD patients(n=50), and a control group 
(n=50) age- and sex-matched healthy adults with 
no history of chronic smoking, or any 
neurological disorder.  
At their first visit, spirometry was performed to 
confirm diagnosis (post bronchodilator persistent 
airflow limitation) and patients were classified 
based on the severity of airflow limitation 
(Grades 1 to 4) according to 2025 Global 
Initiative Lung Disease (GOLD) 
recommendations. 12 Smoking habit of patients 
was calculated as smoking pack years 
(multiplying the years of smoking with no of 
packs of cigarettes) and their duration of COPD 
was recorded. Patients suffering from other 
chronic lung diseases, tuberculosis, asthma or 
any neurological disorder were excluded. 

A) Assessment of Cognitive function: The Montreal 
Cognitive Assessment (MOCA) is a screening 
tool for cognitive impairment. A 30-point test 
that assesses visuospatial/executive abilities, 
naming, memory, attention, language, abstraction 
and orientation. A cutoff of <26 is used for mild 
cognitive impairment.13 MoCA-B version was 
assessed to detect MCI in illiterate and lower 
educated subjects.  The MoCA-B assesses similar 
cognitive domains as the original MoCA.  

B) Assessment of Quality of Life: QoL is defined as 
individual satisfaction or happiness with an 

aspect of their life that is affected by their health 
either in physical, mental, emotional, or social 
functioning. It was evaluated using the validated 
St George’s Respiratory Questionnaire (SGRQ-
c) for COPD patients, it is a 50 item disease 
specific questionnaire covering three 
components: Symptoms, Activity, and Impacts, 
with Symptoms component  covering the 
frequency and severity and Activity, Impact 
covering the activities that cause or are limited by 
breathlessness and social functioning and 
psychological disturbances and the total score 
range from 0% to 100%, with a higher score 
reflecting worse QoL. 14 
 
Statistical analysis:  
Statistical analysis was performed using Python 
(version 3.12) with Descriptive data are 
presented as mean ± standard deviation. The 
normality of data distribution was assessed using 
the Shapiro-Wilk test.                                                                                                            
 For assessing COPD vs. Control independent 
samples t-tests were used. Mann-Whitney U test 
(two-sided) was used in the MoCA-B sub-
domain scores.                                                                                                                              
For comparisons across multiple groups, one-
way ANOVA was used and the Kruskal-Wallis H 
test was used otherwise. A p-value of < 0.05 was 
considered statistically significant.   
 
Result:  
The demographic and clinical characteristics of 
the study population are presented in Table 1. The 
study comprised 50 stable COPD patients and 50 
healthy controls. The mean age of the patients 
was 53.43 ± 6.79 and the controls were 39.22 ± 
11.75. Majority of the patients were classified 
under stage 2 COPD as per the GOLD criteria.  
Cognitive function assessed by MoCA-B showed 
significantly lower total scores in COPD patients 
compared to controls (15.10 ± 4.16 vs 22.90 ± 
2.57, p < 0.0001) (Table 2). On sub-domain 
analysis, COPD patients scored significantly 
lower in executive function, attention, 
abstraction, delayed recall, orientation, visuo-
perception, calculation, and fluency.  
The mean total SGRQ-C score among COPD 
patients was 49.28 ± 18.43. Among the individual 
domains, the activity component score was the 
highest (61.22 ± 28.20), followed by the 
symptom component score (45.73 ± 17.51) and 
the impact component score (42.78 ± 22.54) 
(Table 3)  
On age-stratified analysis, the patients were 
categorized into four groups: 30–50 years, 51–60 
years, 61–70 years, and ≥71 years. The SGRQ-C 
component scores and total score did not differ 
significantly across any pair of age groups (Table 
3). However, a numerically increasing trend in 
the total score was observed with advancing age 
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beyond 60 years, with the 51–60 and ≥71 age 
groups showing the highest total scores (55.46 ± 
21.05 and 55.03 ± 15.26, respectively).       
When compared across COPD grades, patients 
with GOLD grade 2 showed numerically higher 
symptom component scores, impact component 
scores, and total scores than those with GOLD 
grade 1. The impact component score showed a 
trend towards significance (p = 0.074), though 
none of the differences reached statistical 
significance (p > 0.05). This may be attributable 
to the limited representation of severe disease in 
the study cohort, as all patients fell within GOLD 
grades 1 and 2.                                                    
 
Table 1: Demographic characteristics of the 
Study population  

Variable 
COPD (n=50)  
Mean ± SD / n (%) 

Controls (n=50)  
Mean ± SD / n (%) 

p-value 

Age (years) 53.43 ± 6.79  39.22 ± 11.75 0.0672 

Pack-years 30.09 ± 18.86 Nil Nil  
FEV1 (% predicted) 72.82 ± 12.62 — — 
FEV1/FVC (%) 59.48 ± 7.93 — — 
 
Table 2: Domains of MoCA test scores in both 
the groups  

MoCA Parameter COPD (Mean ± SD) Controls (Mean ± SD) p-value 

Total Score 15.10 ± 4.16 22.90 ± 2.57 < 0.0001 

Executive Function 0.28 ± 0.45 0.72 ± 0.45 < 0.0001 

Attention 0.72 ± 0.88 2.22 ± 0.84 < 0.0001 

Naming 3.20 ± 0.83 3.08 ± 0.94 0.604082 

Abstraction 0.68 ± 0.84 1.98 ± 0.74 < 0.0001 

Delayed Recall 2.42 ± 1.43 3.40 ± 1.01 0.000273 

Orientation 5.54 ± 1.13 6.00 ± 0.00 0.000492 

Visuoperception 1.02 ± 0.77 2.24 ± 0.59 < 0.0001 

Calculation 0.46 ± 0.65 2.00 ± 0.78 < 0.0001 

Fluency 0.78 ± 0.62 1.26 ± 0.72 0.000702 

 
Table 3: Comparison of various component 
scores and Total score of the  
SGRQ-c for COPD with age and COPD grade.   
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Discussion 
The present study aimed to evaluate cognitive 
function and quality of life (QOL) in patients 
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with stable COPD and to explore the 
associations between these parameters. Our key 
findings demonstrate that patients with stable 
COPD have significantly lower cognitive 
function scores compared to healthy controls, 
alongside a considerable impairment in QOL, 
particularly in the activity domain.  
The mean total MoCA-B score in COPD 
patients (15.10 ± 4.16) was substantially lower 
than that of controls, indicating a significant 
burden of cognitive impairment. These findings 
support the use of the Montreal Cognitive 
Assessment as a sensitive screening tool for 
detecting mild to moderate cognitive deficits in 
COPD populations. 15 Studies in the past have 
noticed that the proportion of COPD patients 
suffering from cognitive impairment was higher 
than in the control group. 16,17 
A recent meta-analysis involving six cohort 
studies also showed that COPD is linked with an 
amplified risk of cognitive impairment (Risk 
Ratio = 1.30, 95% CI = 1.13–1.49). 18 Among 
the possible mechanisms of impaired cognitive 
function is hypoxia, but there are other 
mechanisms, such as chronic hypercapnia, 
smoking and genetic predisposition. 19 
In the present study, significant deficits were 
observed in executive function, attention, 
abstraction, delayed recall, orientation, 
visuoperception, calculation, and fluency, while 
naming remained relatively preserved. This 
analysis showed that sparing language but 
affecting executive and memory functions—is 
characteristic of a subcortical or fronto-
executive dysfunction. 20 
Similar domain-specific impairments have been 
reported in prior studies, particularly involving 
attention and executive dysfunction. 21,22 
Current evidence suggests that nicotine released 
during cigarette smoking, which over a period of 
time causes oxidative stress by generation of 
free radical which leads to damage of neuronal 
cells. This could be one of the causes of 
cognitive deficit in non-hypoxemic who have 
normal baseline oxygen saturation. 23 
The mean total SGRQ-C score in our COPD 
patients was 49.28 ± 18.43, indicating a 
substantial negative impact on health-related 
quality of life. Among the three components, the 
activity score was the highest (61.22 ± 28.20), 
suggesting that physical limitations due to 
breathlessness are the primary driver of QOL 
impairment in this population. Similar findings 
have been reported in COPD populations, where 
activity limitation is a major determinant of poor 
quality of life. 24 
 When comparing QOL across COPD GOLD 
grades and age, patients with GOLD grade 2 had 
numerically higher scores (worse QOL) across 
all SGRQ-C components compared to grade 1 

and Age-stratified analysis revealed a non-
significant but numerically increasing trend in 
total SGRQ-C scores beyond 60 years, with the 
highest scores observed in the 51–60 and ≥71 
age groups. Our results were not in line with the 
literature which showed possible connection 
between the severity of the disease and the 
severity of cognitive impairment possibly as all 
our patients were stable and not with acute 
exacerbations. 25,26 
The lack of statistical significance may be 
attributable to the small sample sizes and 
inclusion of only stable COPD patients, who fell 
under GOLD grade 1 and 2.  
 Cognitive deficits, can directly impair a 
patient's ability to manage their chronic illness 
like in using inhaler, recognizing symptom 
exacerbations. All these leads to worse symptom 
control and further deterioration in QOL. Our 
results underscore the need for routine cognitive 
screening in stable COPD patients, with mild-to-
moderate airflow limitation (GOLD grades 1 
and 2). 
Limitations  
The one major limitation is the small sample 
size and this study did not consider for 
education level, socioeconomic status or the use 
of medications which can influence cognitive 
performance.  
Conclusion  
Cognitive impairment and reduced quality of life 
are important comorbidities in COPD that may 
adversely affect treatment adherence, self-
management, and prognosis. Therefore, 
incorporating routine cognitive screening and 
QOL assessment into COPD management may 
facilitate early identification and improve 
comprehensive patient care 
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