
Introduction:
More than 14% of individuals aged more than 65 years have COPD; 
an increase in its prevalence and mortality is predicted in coming 
decades(1). A systematic review reported that the cognitive 
function of patients with COPD is impaired in relation to normal 
people(2). COPD is a major risk factor for cognitive disorders(3). The 
prevalence of cognitive disorders in these patients has been 
reported to be 10% to 48%(4), and COPD can increase the risk of 
cognitive disorders by approximately 2.5 times(5–7). There is a 
direct relationship between the severity of COPD and cognitive 
disorders (2, 8–10). However, some studies could not �nd any 
association between COPD and cognitive disorders(1). Concurrency 
of COPD and cognitive disorders leads to an increase in the mortality 
and hospitalization due to all causes and not pulmonary causes 
alone(11). In a systematic review, cognitive disorders were found in 
the severe form of COPD alone(12). It is known that brain hypo-
perfusion occurs in patients with COPD and that an important cause 
for cognitive impairment is the lack of oxygen usage in hypoxemic 
patients(5). However, cognitive disorders have been found even in 
non-hypoxemic patients in some studies(13).

To have a better understanding of COPD, the present study was 
conducted with the aim of evaluating the prevalence of cognitive 
impairment in patients with COPD in comparison to normal 
individuals.

Materials and methods:
In this case-control study, 87 patients with a history and symptoms 
of COPD were assessed by a pulmonologist. These patients 
underwent the spirometry test. The goals of the study were 
described to the patients, and the informed consent was obtained 
from each patient. Patients were considered to have COPD if they 
had FEV1/FVC < 0.7, and if it remained < 0.7 �fteen minutes after the 
administration of two puffs of the salbutamol inhaler; moreover, 
their FEV1 should not have increased by 12% or 200 cc. Patients with 
COPD were divided into mild, moderate, severe, and very severe, 
according to the Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) criteria.

The exclusion criteria were illiteracy and history of myocardial 
infarction or cerebrovascular accident. The MMSE questionnaire 
was administered to all the patients by the interviewer. The MMSE 

questionnaire had 11 questions and 30 points that assessed 
cognitive disorders involving registration, orientation, recent 
memory, attention, calculation, spatial thinking, and verbal 
function domains. An arterial oxygen saturation below 90% was 
considered hypoxemia. 

All cases and controls were divided into three groups for cognitive 
impairment, according to the MMSE score: mild (19 ≤ score < 23), 
moderate (10 ≤ score < 19) and severe (score<10). T-test was done to 
compare the MMSE scores between the two groups and the 
regression test was performed to assess the relation of the above-
mentioned variables with the MMSE score.

Results:
In the case group of 87 patients, 8 (9.2%) were women and 79 
(90.8%) were men; in the control group, 19 (31.67%) were women 
and 41 (68.33%) were men. The average age of the cases was 60.47 ± 
9.83 years (range, 40–83 years) and that of the controls was 58.15 ± 
9.8 years (range, 40–80 years). In patients with COPD, 7 (8.04%) had 
mild, 35 (40.23%) moderate, 29 (33.33%) severe, and 16 (18.39%) 
very severe forms of COPD. 

In the case group, 42 (48.27%) patients had no cognitive 
impairment, 39 (44.82%) had mild and 6 (6.89%) had moderate 
cognitive impairments. In the control group, 38 (63.33%) patients 
had no cognitive impairment, 20 (33.33%) had mild and 2 (3.33%) 
had moderate cognitive impairments. There was a signi�cant 
relationship between FEV1% and the MMSE score (p-value < 0.0001) 
and an inverse relationship between the severity of COPD and 
MMSE score (p-value < 0.0001; Figure 1).

There was a signi�cant difference between the MMSE scores of the 
cases and controls (p-value < 0.0001; mean difference, 1.12). 

There was a signi�cant difference between the MMSE scores of the 
control group and the scores of non-hypoxemic patients with COPD 
in the case group (p-value < 0.001; mean difference, 0.7).

To answer the question of which domains of cognition were more 
impaired due to the severity of COPD, bivariate and Kendall 
correlation analyses were performed; according to them, the 
relationship of the severity of COPD was signi�cant with questions 1, 
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4, 5, 7, and 11; these questions were related to the time orientation, 
calculation, recent memory, attention, and spatial thinking, 
respectively (Table 2).

Discussion: 
In the present study 51.71% of patients with COPD and 36.66% of 
the control group had cognitive impairment; these values were 36% 
and 12%, respectively in a study that was conducted in 2012(2). In 
some studies, cognitive impairment was found in severe COPD 
alone (7). In the previous study that had a 20-year follow up for 
patients with COPD, it was shown that COPD led to a two-fold 
increased risk of cognitive disorders and Alzheimer disease (14). The 
prevalence of cognitive disorders among patients with COPD varies 
from 61% to 27% in different studies, according to the patient 
selection and severity of the disease (12, 15). However, the 
difference in cognitive impairment between the case and control 
groups was not signi�cant in some studies (10, 16); this differed from 
the �ndings of our study.

Short-term hypoxemia and short-term oxygen therapy have no 
effect on cognitive impairment. In a study conducted on patients 
with COPD who experienced short-term hypoxemia because of air 
travel, there was no signi�cant change in the cognitive 
impairment(17). In another study, there was no change in the 
cognitive impairment and no improvement in driving after the use 
of oxygen therapy during driving in patients with COPD(18).

In a study conducted in 2010, the role of hypoxemia and home 
oxygen therapy in cognitive impairment was well-de�ned(4). A 
systematic review conducted in 2012 reported that there was a 
direct relationship between the severity of cognitive impairment, 
and hypoxemia and the severity of COPD; however, the effect of this 
cognitive impairment on the quality of life and daily activity of the 
patient is not understood to date(19).

In two other studies, it was shown that even nonhypoxemic patients 
had signi�cant cognitive impairment in comparison to normal 
people; however, this cognitive impairment did not have a 
considerable effect on their quality of life(9, 13). In our study, there 
was a signi�cant difference in the cognitive impairment between 
nonhypoxemic patients with COPD and the control group.

Another study reported a decrease in the cerebral blood �ow of 
patients with COPD, especially in the frontal area, and patients had a 
remarkable decrease in the verbal memory, recent memory, and 
attention, compared to the control group. The decrease in verbal 
memory was found in all patients with COPD; however, the recent 
memory and attention impairment were only found in hypoxemic 
patients(10).

Conclusions:
In the present study, there was a signi�cant difference in the MMSE 
scores between the case and control groups; patients with COPD 
had a higher risk for cognitive impairment, compared to the control 
group. 

Tables:
TABLE 1: The relationship between MMSE score and age, O2 
saturation and %FEV1

Table 2: The relationship between %FEV1 and the questions of 
the MMSE questionnaire

Figure 1: Score of MMSE questionnaire according to severity of 
COPD in the case group.
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