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Abstract

~

Background: Cognitive disorder occurs when a person has difficulty remembering, learning new things, concentrating, or
making decisions that affect their daily life. There is a relationship between cardiovascular-coronary diseases and the risk
factors of these diseases with cognitive disorders.

Objectives: The present study was conducted with the aim of investigating cognitive disorder in patients with unstable
cardiac angina compared to non-sufferers.

Methods: This case-control study was conducted on 45 patients with unstable cardiac angina and 45 non-sufferers referred to
Sayad Shirazi Hospital in 2024. The tool for data collection was the Montreal cognitive assessment test (MoCA). Data were
analyzed using SPSS version 23 software with the Chi-square test and Fisher's exact test. The risk and effective factors associated
with developing the disease were measured using logistic regression and expressed as odds ratios (OR) with a 95% confidence
interval (CI).

Results: Although the cognitive status of cardiac angina patients compared to non-sufferers was suggestive of mild cognitive
disorders (MCI), the difference was not statistically significant (P = 0.31). The risk of cognitive disorder in people with cardiac
angina was 1.71 times higher (OR =171, P = 0.21, 95% CI: 0.74 - 3.94) than in those without cardiac angina. The risk of cognitive
disorder in men with cardiac angina was 4.35 times higher (OR = 4.35, P=0.21, 95% CI: 1.19 - 15.86) than in women, and in diabetics
with cardiac angina, it was 5.78 times higher.

Conclusions: The risk of cognitive disorder is higher in people with cardiac angina. Also, men and diabetics with unstable
angina are more susceptible to cognitive disorders.
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1.

Background from the narrowing and hardening of arteries, unstable
plaques, decreased heart muscle pumping function, and
Cardiac angina is the most common ischemic heart coronary artery spasm (2). Symptoms include chest pain

disease and occurs due to a temporary decrease in blood and discomfort, often radiating to the arms, neck, jaw,
flow and oxygen supply to the heart (1). Angina arises shoulder, or back (3). The intensity, duration, and type of
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angina can vary (1). Consequently, cardiac angina
accounts for a significant number of emergency room
visits and repeated hospitalizations in cardiac intensive
care units (1, 4).

Cognitive disorder refers to conditions in which a
person has difficulty remembering, learning new
things, concentrating, or making decisions that affect
daily life (5). Cognitive disorders range from mild to
severe. Individuals with mild impairment may notice
changes in cognitive function but can still perform daily
activities independently, whereas severe impairment
can result in the inability to understand meaning,
speak, or write, ultimately leading to the loss of
independent living (6). People with mild cognitive
disorder (MCI) who complain of memory deficits are at
a higher risk of developing dementia, particularly
Alzheimer's disease, in the future (7). About one percent
of individuals experience no cognitive impairment, a
phenomenon referred to as "successful aging" (8). Mild
cognitive disorder is classified into two subgroups:
Amnestic (a-MCI) and non-amnestic (Non-MCI) (8). Non-
amnestic MCI affects cognitive domains such as
attention, language use, or spatial skills, without
impacting memory (9, 10).

The results of some studies show that cognitive
disorder interacts with cardiovascular diseases such as
coronary artery disease, abnormal blood pressure, heart
failure, and arrhythmia. Patients with coronary heart
disease (CHD) may have a higher risk for vascular
dementia due to the progression of atherosclerotic
disease and the burden of vascular risk factors (11-15).
Cardiovascular disease risk factors in middle age are
associated with a higher risk of cognitive disorder later
in life. Furthermore, treatments that reduce vascular
risk may lower the risk of cognitive disorder (16).
However, other studies have reported no statistically
significant  relationship  between cardiovascular
diseases, bleeding disorders, and cognitive disorders
17).

Given the conflicting results in previous research, the
present study was conducted to investigate cognitive
disorder in patients with cardiac angina compared to
healthy individuals and to examine the relationship
between demographic factors and cardiovascular risk
factors with cognitive disorder in patients with cardiac
angina referred to Sayad Shirazi Hospital in 2024.

2. Objectives

The aim of this study was to investigate cognitive
disorder in patients with cardiac angina compared to
healthy individuals and to evaluate the relationship
between demographic factors and cardiovascular risk
factors with cognitive disorder in these patients.

3.Methods

3.1. Study Design

The current study is a case-control study with an
analytical approach. In this study, homogeneity was
used to control for confounding factors. The variables of
age, gender, education level, and employment status
were homogeneous.

3.2. Participants

In this study, 45 patients who presented to Shahid
Sayad Shirazi Hospital in Gorgan city in 2024 with the
first complaint of cardiac angina (the group with
unstable cardiac angina) and 45 individuals without
cardiac angina (the group not suffering from unstable
cardiac angina) were selected using an easy and
accessible sampling method. Unstable angina in the
patients was confirmed by a cardiologist.

The inclusion criteria for the group with unstable
cardiac angina included patients aged 18 years and
older, with stable vital signs, who were alert and
oriented, had no dyspnea, and exhibited no symptoms
resulting from the use of sedative drugs. The samples for
the group not suffering from unstable cardiac angina
were selected from among the companions of the
patients, who were over 18 years old and had no history
of cardiovascular diseases, psychiatric diseases, or any
type of chronic disease, using a simple and careful
selection method.

The exclusion criteria for both groups were a history
of myocardial infarction, a history of stroke, serious
psychiatric disorders, and a history of cognitive
disorders.

The sample size was based on the study by Joosten et
al. (18), where the mean and standard deviation of
cognitive disorder scores between the two groups were
reported as 64 + 22 and 50 = 18, respectively. Using the
formula for determining the sample size in two
independent groups, with a confidence level of 0.95, a
statistical power of 90%, and considering a 5% drop-out
rate, 45 participants were estimated for each group,
resulting in a total of 90 samples.
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Sampling was conducted using an available method,
and informed consent was obtained after checking the
eligibility criteria. The data collection tools included a
checklist of demographic information (age, gender,
marital status, education level, and occupation) and the
Montreal cognitive assessment test (MoCA).

3.3.Scales

3.3.1. Montreal Cognitive Test Questionnaire

The MoCA Test was established by Nasreddine et al. in
2005 as a short and simple screening tool to detect
cognitive disorders. This test evaluates seven cognitive
domains, including short-term memory (recall delay, 5
points), visuospatial skills (cube drawing, clock
drawing, 4 points), executive functions (alternating trail
making, verbal abstraction, 4 points), attention and
concentration, working memory (digit span, serial
subtraction, vigilance, 5 points), language (naming,
sentence repetition, 5 points), abstract reasoning (2
points), and orientation to time and place (5 points). It
has become an alternative to the traditional mini-
mental state examination (MMSE) (19).

This 30-point test can be completed in approximately
10 minutes. Individuals who score 26 or above are
considered cognitively normal, while scores below 26
suggest MCIs (20). In the study by Duro et al., the
reliability of the MoCA test was confirmed with a
Cronbach's alpha of 92% and a test-retest reliability of
83% (21). In Iran, Amsaki et al. confirmed the reliability of
this test with a Cronbach's alpha of 0.77 and a validity of
0.79 (22).

3.4. Data Collection

After obtaining permission from the Ethics
Committee of Golestan University of Medical Sciences,
the researcher (student) visited Shahid Sayyad Shirazi
Hospital in Gorgan and examined all patients who had
been hospitalized with complaints of angina pectoris.
All patients who had angina pectoris, met the inclusion
criteria, and provided written consent were included in
the study. The companions of the patients who met the
inclusion criteria were selected as the control group. In
selecting the patients, attention was given to ensuring
that they had stable vital signs, were oriented, had no
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dyspnea, and that their symptoms were not due to the
use of sedative drugs.

3.5. Data Analysis

After data collection, the data were analyzed using
SPSS software version 23. Mean and standard deviation
were used to describe quantitative variables, and a
frequency distribution table was used for qualitative
variables. Qualitative variables were compared using the
chi-square test and Fisher’s exact test. The risk and
effective factors associated with contracting the disease
were assessed using logistic regression, with results
expressed as odds ratios (OR) and 95% confidence
intervals (CI).

3.6. Ethical Considerations

This study was conducted after receiving the code of
ethics (IR.GOUMS.REC.1402.011) from the Ethics
Committee of Golestan University of Medical Sciences.
Before completing the questionnaire, informed consent
was obtained from the patients, and upon their
agreement, the questionnaire was completed.
Throughout the study and afterward, patient
information was kept confidential, and no names were
mentioned at any stage. The procedures outlined in the
research plan did not pose any side effects for the
patients.

4. Results

The present study was conducted on 90 participants,
divided into two groups: Those with unstable cardiac
angina and those without unstable cardiac angina, with
45 samples in each group. The comparison of
demographic indicators between the two groups is
presented in Table 1. The two groups were homogeneous
in terms of gender frequency (P = 0.07), age group (P
0.22), marital status (P = 0.117), education level (P
0.208), and employment status (P = 0.065). However, the
frequency of diabetes (P = 0.006) and hypertension (P =
0.037) was significantly higher in the group with
unstable cardiac angina compared to the group without
unstable cardiac angina (Table 1).

The rate of cognitive disorders among all
participants in the current study was 48.89% (44
individuals). The mean score of the total cognitive status
according to the Montreal cognitive assessment in the
group with unstable cardiac angina was 24.93 + 2.75,
compared to 25.47 + 2.43 in the group without unstable
cardiac angina, with a score range of 19 - 30. Therefore,
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Table 1. Comparison of Demographic and Clinical Indicators Between Two Groups with Unstable Cardiac Angina and Without Unstable Cardiac Angina #
Variables Without Unstable Cardiac Angina With Unstable Cardiac Angina P-Value
Gender 0.070
Male 26(57.8) 34(75.6)
Female 19 (42.2) 11(24.4)
Age (y) 0.220
>40 2(4.4) 6(133)
40-49 22(48.9) 15(33.3)
50-59 14 (31.1) 19 (42.2)
<60 7(15.6) 5 (11.1)
Marital status 0.117
Single 0 4(8.9)
Married 45(100) 41(91.1)
Education 0.208
High school 15(33.3) 23(51.1)
Diploma 21(46.7) 14 (31.1)
University 9(20.0) 8(17.8)
Employment status 0.065
Employee 17(37.8) 21(46.7)
Unemployed 28(62.6) 24(53.3)
Diabetes 8(17.8) 21(46.7) 0.006
High blood pressure 5 (11.1) 14 (31.1) 0.037

2 Values are expressed as No. (%).

there was no significant difference in cognitive status
between the two groups (P = 0.31). Based on the obtained
scores, both groups exhibited an abnormal cognitive
state, suggesting MCIs. The frequency of impaired
cognitive status was 55.6% in the group with unstable
angina and 42.2% in the group without unstable angina.
The OR of cognitive disorders in individuals with
unstable cardiac angina was 171 times that of
individuals without unstable cardiac angina (OR =1.71, P
=0.21,95% CI: 0.74 - 3.94) (Table 2).

There were a total of 44 individuals with cognitive
disorders, 25 from the group with unstable angina and
19 from the group without unstable angina. The risk of
cognitive disorder in men with unstable angina was 4.35
times higher (OR = 4.35, P = 0.21, 95% CI: 1.19 - 15.86) than
in women. The risk of cognitive disorder in diabetics
with unstable angina was 5.78 times higher. The risk of
cognitive disorder did not have a statistically significant
relationship with age (P = 0.271), education level (P =
0.244), employment status (P = 0.112), or blood pressure
(P = 0.142) among samples with unstable angina (Table
2).

5. Discussion

This study was conducted with the aim of
determining cognitive disorders in patients with
unstable cardiac angina compared to a group without
unstable cardiac angina. In the present study, although
cognitive disorders were more frequent among patients
with cardiac angina compared to those without, the
difference was not statistically significant, and having
cardiac angina was not identified as a risk factor for
cognitive disorders. Additionally, the variables of
gender, age, marital status, occupation, diabetes, and
hypertension were not found to influence the cognitive
status of the subjects studied. However, individuals with
lower education levels (middle school education) were
more likely to suffer from cognitive disorders compared
to those with a university education.

The findings of the present study showed that the
likelihood of cognitive disorder in men with unstable
cardiac angina was four times higher than in women
with the same condition. Furthermore, patients with
unstable cardiac angina who also had diabetes had
nearly six times higher odds of developing cognitive
disorders compared to non-diabetic patients with
unstable cardiac angina.

The relationship between disease and cognitive
disorders has been explored in various studies. In the
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Table 2. Determining the Effect of Demographic and Clinical Variables on Cognitive Disorders in People with Unstable Angina

Variables Cognitive Disorders Test Result
Without Unstable Cardiac Angina (N=19) With Unstable Cardiac Angina (N =25) OR %95 CI P-Value

Gender P 3544  19.1-8615 023.0
Male 8(42.1) 19(76)
Female 11(57.9) 6(24)

Ages P 971  59.0-66.6 271.0
>50 10 (52.6) 9(36)
50<¢ 9(47.4) 16 (64)

Education ? 490  14.0-631 244.0
Cycle®© 8(42.1) 15(60)
Diploma and above 1(57.9) 10 (40)

Employment status ? 852  79.0-3110 112.0
Employed 10 (52.6) 19(76)
Unemployed © 9(47.4) 6(24)

Diabetes P € 785  341-9224 011.0
Yes 3(15.8) 13(52)
No ¢ 16 (84.2) 12(48)

Blood pressure > € 003  68.0-17.13 142.0
Yes 3(15.8) 9(36)
No ¢ 16 (84.2) 16 (64)

@ Values are expressed as No. (%).
b Logistic regression.

€ Reference.

study by Covello et al., it was shown that suffering from
cardiovascular disease, including coronary artery
disease, cardiac angina, heart failure, myocardial
infarction, or other heart conditions, does not lead to an
increased cognitive decline compared to the healthy
population (23). Our study findings were consistent
with these results.

In contrast, the study by Xie et al. showed that the
occurrence of CHD was associated with long-term
cognitive decline, a finding not observed in our study
(6). The difference may be attributed to the study
designs and populations: Our study was cross-sectional,
while Xie et al. conducted a longitudinal study assessing
cognitive function at diagnosis and again 1 to 12 years
later. Furthermore, our patient group only included
individuals with cardiac angina, whereas Xie et al's
study population included patients with both
myocardial infarction and angina. Based on the
comparison, it can be argued that while cognitive
function may not differ at the time of the cardiac event,
it may decline over time (6).

Mod Care J. 2025;22(2): €159620

In the study by Stewart et al., it was found that MCls
in patients with stable CHD did not differ based on the
type of medication used; however, increasing age, lack
of education, diabetes, and hypertension were
associated with a higher risk of cognitive disorders (24).
Our study also found that lower education levels and
diabetes were associated with cognitive impairment,
consistent with Stewart’s findings, although no
significant association was observed between age,
hypertension, and cognitive status in our population.

In the study by Hajduk et al, the prevalence of
cognitive disorders in heart attack patients was
reported to be 17%, with increasing age identified as a
related factor (25). Our findings differed, as 55.6% of
patients with cardiac angina had cognitive disorders,
and diabetes and male gender were identified as
associated factors rather than age.

Similarly, in the study by Cannon et al., the
prevalence of cognitive disorders in heart failure
patients was 43%, and the odds ratio for cognitive
disorder was 1.67 (26). Our study showed a comparable
odds ratio (1.71) for cognitive disorders among patients
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with cardiac angina, although the prevalence was
higher in our population.

In another study, Salzwedel et al. found that the
prevalence of cognitive disorders in coronary artery
disease patients undergoing cardiac rehabilitation was
36.7% (27). Again, the prevalence in our study was higher.

The study by Yaffe et al. demonstrated that
cardiovascular risk factors such as increased systolic and
diastolic blood pressure and elevated fasting blood
sugar were associated with cognitive decline in midlife
adults (15). Consistent with Yaffe’s findings, our study
indicated that diabetes (associated with elevated blood
sugar) was related to an increased risk of cognitive
disorder in patients with cardiac angina, although no
significant association was found with blood pressure.

Finally, in the study by Roberts et al., CHD (including
heart attack, angina, and angiography-confirmed
coronary artery narrowing) was associated with non-
amnestic cognitive decline, but not amnestic cognitive
decline (28). Our findings were inconsistent with those
of Roberts et al. Several factors could explain this
discrepancy: Our study focused only on patients with
cardiac angina and did not include other CHD patients;
the type of cognitive disorder (amnestic vs. non-
amnestic) was not investigated; and the study
population primarily consisted of patients aged 50 - 60
years, whereas Roberts et al. included a broader age
range (28).

5.1. Conclusions

The findings of the present study showed that having
unstable cardiac angina is not related to cognitive
disorders in patients. Additionally, a low level of
education is associated with a 3.68-fold increase in the
likelihood of cognitive disorders. In the present study,
male gender and the simultaneous presence of diabetes
were also associated with an increased odds of cognitive
disorders in patients with unstable cardiac angina.

5.2. Limitations

One of the limitations of this study was the
requirement for sufficient literacy among the subjects,
which restricted the number of eligible samples.
Additionally, a lack of cooperation from patients in
answering the questionnaire posed another limitation.
To overcome these challenges, the student researcher
made multiple visits to the patients to collect data and
complete the study forms.
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