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Abstract:  
Introduction: COPD and cognitive impairment are prevalent conditions that have been extensively researched 
on their own however, data on COPD-related cognitive impairments has been expanding recently. An analysis 
of patient records from a sizable primary care practice revealed that COPD patients had a greater frequency of 
cognitive impairment than patients without COPD . One of the pathophysiological changes linked to COPD 
exacerbations is elevated systemic and airway inflammation. Hospital admissions for COPD exacerbations 
typically result in limits in cognitive function. A tiny percentage of this impairment will improve, which is 
beneficial, but as time goes on, the patient's cognition and memory will decline. Severe cases of chronic 
obstructive pulmonary disease (COPD) are associated with higher rates of death and morbidity.  
Materials and Method: The present study aimed to assess cognitive impairment in in COPD patients aged 30 
to 60. They were classified as homemakers, semiskilled and  skilled workers. Using our inclusion and exclusion 
criteria, 200 males and 50 females from the Department of Respiratory Medicine were selected. To ascertain 
cognitive impairment, a mini-mental state examination was performed.  
Results: This affirms that there is severe cognitive dysfunction in a larger percentage of the group of COPD 
patients. Cigarette smoking should be avoided among the COPD patients. Statistically, the results strongly sug-
gest that smoking is a significant factor contributing to lower FEV1/FVC ratio in all stages of COPD (Mild, 
Moderate, and Severe). This investigation also provides evidence of a relationship between pulmonary function 
and COPD with cognitive impairment. For the evidence of cognitive function in smokers and non-smokers a 
comparative study was conducted in between (Mild, Severe, No Evidence), the p-values are extremely small 
(less than 0.001). This indicates an insignificant difference in MMSE scores between smokers and non-smokers. 
Conclusion: There is a high prevalence of cognitive impairment among COPD patients. Patient care givers 
should be aware of symptoms such as trouble in concentrating, remembering, and decision-making, which 
hinder our daily activity. Further research on cognitive impairment in AECOPD patients needs to be analysed. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

According to the World Health Organization 
(WHO) reports which were updated on March 
2023, Chronic obstructive pulmonary disease 
(COPD) is the primary cause of death all over the 
globe. The notable deaths during 2019 were 3.23 
million. COPD is often associated with coexisting 
diseases such as cardiovascular disease, osteoporo-
sis, and anemia for many years. It has most recently 
been discovered that it is largely correlated with 
cognitive impairment like social and psychological 
problems [1]. 

The severity of (COPD) was not studied in detail as 
there were airflow limitations and the use of poor 
markers largely did not impact the multi-nature of 

the disease. Hence there is a need to characterize 
the full clinical spectrum for a better understanding, 
identification, and assessment of all the suspected 
comorbidities in COPD [2]. Cognitive impairments 
are the most suspected comorbidity which accord-
ing to recent research contributes to acquired disa-
bility [3,4], the need for a caregiver [5], and non-
adherence to reduced clinical benefits leading to 
poor outcomes [6] explicit probabilities of death in 
the COPD population [7,8]. 

The term “cognition" is outlined as a group of men-
tal processes that enable someone to comprehend 
and use new knowledge gained from experience 
and reasoning to modify behaviour in response to 
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certain circumstances in a particular setting [9]. 
Several distinct domains include language, learning 
and memory, motor function, executive function, 
attention, and emotion. Intellectual and personal 
skills are determined by certain functional capaci-
ties within each cognitive area. A deterioration or 
malfunction in one or more cognitive domains, 
such as executive functioning, memory, and atten-
tion, is referred to as cognitive impairment [10].  

According to recent research, those who have lung 
impairment (such as chronic lung disorders) are 
more likely to experience cognitive decline [11]. 
This may happen as a direct result of the airflow 
restriction or indirectly because individuals with 
lung disorders share risk factors. Numerous studies 
have examined the correlation between lung func-
tion metrics and cognitive deterioration in older 
adults [12]. 

A COPD exacerbation is not an infection, but ra-
ther a natural event in the course of this disease; it 
is characterized by changes from baseline dysp-
noea, cough, and /or sputum that are greater than 
normal day-to-day variations (i.e. acute onset). The 
symptoms include hypoxia, increased heart rate, 
wheezing, decreased breath, speaking in short sen-
tences, tripod position, and altered mental status. 
Common triggers for COPD exacerbation were 
bacterial pneumonia, respiratory viruses, air pollu-
tion, and med non-adherence [13]. 

The present study aimed to assess cognitive im-
pairment in 30-60-year-old COPD patients from the 
Department of Respiratory Medicine, they were 
chosen according to our inclusion and exclusion 
criteria. A mini-mental state exam was conducted 
to determine cognitive impairment. We noticed that 
cognitive dysfunction is not uncommon in COPD 
patients, which will influence health status and 
prognosis with no corresponding treatment. Alt-
hough poor general health (e.g., cigarette smoking) 
was a major associated risk factor for cognitive 
dysfunction because it is intricately related to the 
primary indicator of chronic obstructive pulmonary 
disease (COPD). Results were tabulated and sub-
jected to statistical analysis. 

Materials and Methods 

A cross-sectional study was conducted among the 
COPD outpatients attending the respiratory medi-
cine outpatient department at the Faculty of Medi-
cine, Sri Lalithambigai Medical College and Hospi-
tal, approved by the Institute Ethical Committee 
(IEC - EC/NEW/INST/2022/2769). Patients who 
met the study's inclusion and exclusion criteria over 
a period of one year were considered for the study. 
The sample size along with a precision/ absolute 
error of 10% and the prevalence of factors causing 
visual memory dysfunction were calculated. The 
inclusion criteria were (a) patients willing to give 
consent (b) patients diagnosed with COPD using 

the global initiative for chronic obstructive lung 
disease (GOLD) guidelines (c) patients who are 
between the age of 30 -60 years, any gender. The 
exclusion criteria were (a) patients who were not 
willing to give consent (b) patients who were diag-
nosed with mental illness or cognitive dysfunc-
tion(c) patients having other pulmonary diseases. 
met the study's inclusion and exclusion criteria 
were 

Ethical approval was obtained from the institutional 
ethical committee. The patients were selected ac-
cording to our inclusion criteria. A socio-
demographic proforma and written informed con-
sent form (CF) were collected from 250 patients for 
the test samples required to conduct tests. Demo-
graphic data for our study included age, gender, 
occupation, and smoking status. COPD status in-
cluded mild, moderate, severe, and very severe 
(using pulmonary function test) other tests con-
ducted on each patient were chest x-ray, CT scan, 
and sputum culture for further confirmation. Pa-
tients who had severe COPD symptoms were fur-
ther diagnosed for COPD exacerbation, tests such 
as sputum analysis, ABG (oxygen vital signs), and 
level of dyspnoea, and the MMSE score was re-
analysed. We found instances of COPD, in the 
study participants who showed COPD symptoms 
and had results indicating chronic airflow blockage 
(post-bronchodilator FEV1/FVC<0.70) following 
the guidelines set by the Global Initiative, for 
Chronic Obstructive Lung Disease (GOLD). Tests 
were conducted thrice with the highest readings 
noted and presented as a percentage of the expected 
value. 

Cognitive function test: Cognitive abilities were 
evaluated through the mental state exam (MMSE) 
which is a well-established and commonly used 
tool, for gauging overall cognitive performance. 
The higher MMSE scores that are from (24−30) 
indicate the cognitive functioning of the patient is 
better, and MMSE scores from (18-23) are consid-
ered to have a mild cognitive functioning impair-
ment. A score of (0-17) indicates a severe cognitive 
dysfunction. 

Statistical Analysis: The gathered information was 
reviewed and organized in Microsoft Excel as data. 
Then analysed using the Statistical Package, for 
Social Science (SPSS 25.1, for Windows; SPSS 
Inc., Chicago, IL). The analysis was compared 
based on the data collected for each parameter. 

Results 

A total of 250 patients participated in this study, the 
demographic data were collected from Subjects of 
30-60 years of age. Their occupation was 
categorized as semiskilled, skilled, and 
homemakers. 200 male and 50 female COPD 
patients from the Department of Respiratory 
Medicine, were chosen according to our inclusion 
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and exclusion criteria. The participants did not have 
any co-morbidities. When the smoking status was 
calculated we found that 60% of COPD male 
patients were smoking 8% of COPD female 
patients were smoking and the rest of the 
participants were non-smokers. The COPD status 
included mild, moderate, and severe, (using 
pulmonary function test) and other tests conducted 

on each patient were chest x-ray, CT scan, and 
sputum culture for further confirmation. 

The comparative analysis of the severity of 
smoking in COPD patients was studied with the 
non-smokers and they were tabulated and analyzed 
statistically (Figure 1). 

 
 

 
Figure 1: Comparative study of COPD patients (smokers and non-smokers) with stages of COPD severity 
 
The p-values are less than 0.05 in all three stages 
(mild, moderate, and severe) of COPD, suggesting 
a statistically significant difference in the 
FEV1/FVC ratio between smokers and non-
smokers. This shows that smoking is a crucial 
factor.The decreased FEV1/FVC ratio shows 
smokers have a statistically significant reduction in 
lung function when compared to non-smokers. The 
study's subjects' severity did not significantly differ 
based on their age, gender, or occupation. 
Cognitive function test 
The researchers utilized the Mini Mental State 
Examination (MMSE) to assess abilities, in each 
group. This evaluation involved inquiries about 
awareness of time and location memorization of 

three words, focus and arithmetic skills, 
recollection of the three words, after a pause, 
language comprehension, sentence reproduction, 
and visual perception tasks to gauge cognitive 
function. There are 20 activities in the MMSE test, 
and a higher total score suggests better cognitive 
performance (the maximum possible score is 30). A 
score of 26 to 30 represents 'normal cognitive 
functioning', and a score between 24 and 25 
'borderline normal cognitive functioning'; less than 
a score of 24 indicates cognitively impaired, while 
severe impairment is indicated by scores less than 
or equal to18. The scores were tabulated in (Table 
1 and Figure 2). 

 
Table 1: Comparison of MMSE scores between the smokers and non-smokers group 

MMSE scores Smokers Non-smokers F-statistic p-value 
Mild 60 17 1321.88 

 

Severe 74 8 6405.88 <000.1 
No evidence 24 67 1081.6 
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Figure 2: Comparison of MMSE scores between the smokers and non-smokers group 

 
The p-values for the comparative study between 
(Mild, Severe, No Evidence) are incredibly modest 
(less than 0.001), examining the evidence of 
cognitive function in smokers and non-smokers. 
This suggests that the MMSE score differences 
between smokers and non-smokers were quite 
small. All of the examples have rather big F-
statistics. This lends more credence to the idea that 
the groups differ significantly from one another. 

This comparison study concludes that COPD 
patients who smoked irrespective of age, gender, or 
the work they do, evidently contribute to the 
severity of cognitive dysfunction. The patients who 
were COPD patients and never smoked also had 
mild to severe cognitive MMSE scores. In 
conclusion, cognitive impairment is high in the 
smoking group. A larger group of study can 
conclude more evidently the difference between 
both the groups (Table 2 and Figure 3). 

 
Table 2: Comparison of MMSE scores of cognitive impairment within groups 
Groups Within SS Within DF Mean Squares p-value 
Mild vs. Severe 3108.75 2 1554.375 0.955 
Mild vs. No Evidence 1898 2 949 0.839 
Severe vs. No Evidence 3122.75 2 1561.375 0.919 
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Figure 3: Comparison of MMSE scores of cognitive impairment within groups 

When calculated the MMSE scores within groups 
(mild, severe, and no evidence). The p-values for 
all the group's tests are greater than 0.05 which 
suggests that we fail to reject the original 
hypothesis of a lack of significant difference in 
MMSE scores between groups. In other words, 
there is insufficient evidence to claim a significant 
effect of smoking status (mild cognitive, severe 
cognitive, or no evidence) on MMSE scores in this 
sample. These results also affirm that there is 
severe cognitive dysfunction in a larger percentage 
of the group of COPD patients. 

COPD exacerbation analysis in severe COPD 
patients 

The analysis was done on severe COPD patients. 
The change in the colour of the sputum is the first 
sign of COPD exacerbation as the colour changes 
from white to green, brown, or blood streaks. We 
found that most of the patients were coughing up 
brown-coloured sputum. The arterial blood gas 
analysis on the severe COPD showed that few 
patients in the group had high partial carbon-
dioxide pressure and they were kept under 
ventilation until they were stable. The level of 
dyspnoea was analysed and was noted that all of 
them had severity on shortness of breath. These 
patients were further cross-checked for severity of 
cognitive impairment during their discharge and all 
the AECOPD patients had severe cognitive 
dysfunction and were advised for personal care and 
frequent hospital visits. Detailed analysis will be 
done to study the association of AECOPD patients 
with cognitive impairment with other tools in the 
future. 

Discussion 

A group of 250 patients participated in this study 
between 30-60 years of age were collected. Their 
occupation was categorized as semiskilled, home-
makers, skilled and unemployed. Patients were 
chosen according to our inclusion and exclusion 
criteria. The participants did not have any co-
morbidities. There was a comparison of the COPD 
patients who smoked and non-smokers who con-
tributed the cognitive impairment. This study also 
concludes that there is very large evidence of the 
proportion of cognitive dysfunction in COPD pa-
tients. We have also found that smoking COPD 
patients contributed higher MMSE scores than the 
ones who did not smoke. Adjusting for confound-
ers, there was a 1.9-fold greater coded prevalence 
of cognitive impairment in COPD patients versus 
subjects without COPD [14]. 

Recent estimates suggest that 4% of older patients, 
aged 65 and above, with mild COPD, have cogni-
tive impairment, and up to 61% of those with se-
vere hypoxemia; only the latter correlate show sig-
nificance between groups [15]. This large differ-
ence could be explained by the fact that COPD 
severity might have been a contributing factor [16], 
whether cognitive impacts were not assessed sys-
tematically but self-reported, and different diagnos-
tic criteria and tools used to determine CI in later 
time points [17]. Different threshold definitions for 
cognitive impairment even when using the same 
cognitive assessment tool, studies used different 
thresholds or no specific reference values to define 
cognitive outcomes. Perhaps the most noteworthy 
finding in our study is that age, occupation or gen-
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der did not have any correlation with the severity of 
the cognitive impairment. 

The implication of a previous study, it was noted 
that patients with COPD based on their age had a 
significant rise in cognitive impairment or dementia 
in young people (aged < 65 years). Nevertheless, it 
noted that their results were given a small number 
of studies available for subgroup analysis, and sub-
stantial heterogeneity in are larger group of patients 
is a criterion for a better understanding of the corre-
lation between COPD and cognitive disorder [18]. 

Previous studies showed that both poor lung func-
tion and decreased cognition are interrelated 
through shared risk factors (e.g. smoking) and may 
account for the observed associations between them 
[19]. Short-term impacts on cognitive function are 
convoluted with acute nicotine intake, enhancing 
the cognition of smokers, while its absence may 
lead to impairments in cognition [20]. By systemat-
ic progression, subsequent long-term studies reveal 
another remarkable finding: low childhood IQs are 
associated with increased smoking risks, and sub-
sequently, poor cognitive scores are found in age-
ing smokers, compared to ex-smokers who had 
never smoked [21]. Consequently, strategies that 
help people stop smoking should be targeted not 
only in public health interventions for lung function 
but also towards preserving or increasing cognitive 
capacity [22]. This study Complements our study 
on smoking status as it has a great impact on 
COPD patients and a higher risk of cognitive im-
pairment than people who do not smoke. Rates of 
mild cognitive impairment range up to 36% in pa-
tients with moderate-to-severe COPD, primarily 
affecting executive function, memory, and atten-
tion. Lastly, Dodd et.al has also shown in a cohort 
study that executive dysfunction is related to heavy 
smoking and severe tobacco consumption by pa-
tients suffering from COPD [23]. 

COPD is a multisystem disease with numerous 
extrapulmonary complications. The implication of 
a high risk for cognitive impairment is particularly 
profound among hypoxemic patients. A cognitive 
assessment should be performed in patients with 
COPD by clinicians, so they can identify which 
patients could benefit most from interventions. 
Similarly, our study showed the high risk of cogni-
tive impairment in severe COPD patients having 
hypoxemia and dyspnoea [24]. 

Strengths and limitations 

The strength of our study is that we found that posi-
tive association between COPD patients and cogni-
tive impairments. These patients were chosen with-
out co-morbidities. We also found that the smoking 
history of the COPD patients increased the severity 
of cognitive dysfunction. Limitations were to un-
derstand the association of COPD patients and 
cognitive impairment with gender as a criterion 

there should be equal participation of female pa-
tients in future studies. More methodologies should 
be implemented and studied. 

Conclusion 

Results show that there is a high prevalence of 
cognitive impairment among COPD patients. This 
raises awareness to be addressed as cognitive 
impairment can cause trouble in concentrating, 
remembering, and decision making and it becomes 
a hindrance in doing our daily activity. Future 
studies should evaluate whether the provision of 
cognitive interventions may increase participation 
in daily activities among the patients. Cigarette 
smoking should be avoided among the COPD 
patients. This investigation provides evidence of a 
relationship between pulmonary function and 
COPD with cognitive impairment. Future research 
should address the management of cognitive 
impairment among these COPD patients. Tests 
should be conducted to analyse cognitive 
impairment in AECOPD patients. 
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