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is increased QTc dispersion (5-7). Endothelial dysfunction could 
be the most common pathophysiological mechanism of metabolic 
syndrome and CSFP (8, 9). Several studies have also reported the 
relationship between negative emotions, such as depression and 
anxiety, and CAD (10-12). Furthermore, depression has been iden-
tified as a solid cardiovascular disease predictor in stable CAD pa-
tients (13). Among patients with CAD, anxiety symptoms are also 
related to an increased risk of death or myocardial infarction (14). 
Despite the well-known relationship between CAD and anxiety 
and depression, limited studies have been conducted to identify the 
relationship between the Slow Flow coronary pattern and anxiety 
in patients. Accordingly, the present study evaluated the probable 
relationship between anxiety level and the severity of coronary ar-

INTRODUCTION
Coronary Slow Flow Phenomenon (CSFP) is detected in angiog-

raphy with delayed distal opacification without significant coro-
nary stenosis. In addition to creating a curiosity for angiography, 
CSFP is characterized by dangerous arrhythmias, sudden cardiac 
death, acute coronary syndromes (ACS), and clinical symptoms 
of some diseases (1, 2). The CSFP clinically manifests mainly in 
youths, smokers, and ACS patients (3). More than 80% of CSFP 
patients suffer from recurrent chest pain (often at bedtime) due to 
the complex clinical course of CSFP, which approximately 20% of 
cases requiring hospitalization in a coronary care unit (CCU) (4).
Most importantly, CSFP is linked to deadly arrhythmias and sud-

den cardiac death (SCD); the probable cause in this type of patient 
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ABSTRACT

Background: The present study aimed to evaluate the probable relationship between the anxiety lev-
el and the severity of Coronary artery involvement in patients with Slow Flow patterns in Taleghani 
Hospital, Tehran, Iran, in 2019-2020. Materials & Methods: 150 patients with a definitive diagnosis 
of coronary artery disease (CAD) with the Slow Flow pattern in the coronary care unit (CCU) were 
studied. Demographic data of patients was recorded by an interview at the beginning of the study 
through questionnaires designed by researchers. The patient’s anxiety was measured in the first refer-
ral session by applying 21-item Beck Anxiety Inventory (BAI) after angiography. The data obtained 
from the questionnaires and angiographies were analyzed so as to investigate the possible relationship 
between vascular involvement and anxiety severity using SPSS version 26. Results: 2% had a severe 
Slow Flow pattern, and the rest had low to moderate involvement. The most common issue among 
the subjects was smoking. The mean BAI sore was generally 11.02 ± 12.76, which means mild or low 
anxiety in individuals. In addition, the mean score of BAI in both sexes showed mild or low anxiety. 
To be more specific, those with a higher intensity than the Slow Flow pattern in the studies showed 
moderate anxiety. There was a significant and direct relationship between anxiety score and drug 
abuse, hypertension, clogged arteries, and angioplasty. Conclusion: The level of anxiety in patients 
was generally low and mild, but in patients with severe involvement, anxiety was moderate. No sig-
nificant relationship was found between the level of anxiety and the vascular involvement severity.
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eases, followed by hypertension, diabetes, renal failure, and stroke, 
respectively. Among the subjects, 2% had a severe Slow Flow pat-
tern, and the rest had a low or moderate involvement. Moreover, 
these people’s most common heart diseases were clogged arter-
ies, valvular diseases, and arrhythmias, with 3.3%, followed by 

tery involvement in patients with Slow Flow patterns.

MATERIALS AND METHODS
The current study was descriptive-analytical and cross-sectional 

research. This study included one hundred fifty patients admitted 
to the CCU of Ayatollah Taleghani Hospital, Tehran, Iran, from 
2019 to 2020 with a definitive diagnosis of CAD with the Slow 
Flow pattern. To observe ethical considerations, the researchers ob-
tained informed consent from participants. Demographic informa-
tion of patients, including age, sex, risk factors for cardiovascular 
diseases such as hypertension, hyperlipidemia, smoking, diabetes, 
and previous history of myocardial infarction, were recorded by 
an interview at the beginning of the study through questionnaires 
designed by researchers.
The Beck Anxiety Inventory (BAI) measured patients’ anxiety in 

the first referral session after angiography. This questionnaire in-
cludes 21 items with a score of 0 to 3 (from the least to the most se-
vere) for each question. According to this questionnaire, the high-
er the score obtained, the higher the level of anxiety. The cutoff 
classification of this questionnaire was 0-7: minimal anxiety; 8-15: 
mild anxiety; 16-25: moderate anxiety; 26-63: severe anxiety.
The present study was carried out under the Helsinki Declara-

tion Principles. Lastly, the data obtained from the questionnaires 
and angiographies were analyzed to investigate the possible rela-
tionship between vascular involvement and anxiety severity using 
SPSS version 26. descriptive statistical methods were used to de-
scribe the data, such as calculating percentage, mean, standard de-
viation, and Pearson correlation to determine the relationship. The 
significance level of 0.05 was considered. The Ethics Committee 
of Shahid Beheshti University of Medical Sciences approved this 
study with the code of IR.SBMU.MSP.REC.1398.509.

RESULTS
One hundred fifty people, with a mean age of 54.62 ± 12.14 years, 

were included in this study, men with a frequency of 66.7% and 
women with a frequency of 33.3%. The subjects’ mean height and 
weight were correspondingly 170.44 ± 8.28 cm and 74.84 ± 12.12 
kg (Table 1).
The prevalence of hyperlipidemia was 24%, higher than other dis-

Table 1. Demographic variables of the studied subjects

D e m o g r a p h i c 
characteristics n (% n) Minimum Maximum Mean± SD

Age
(years)

Female 50
 (33.3 %) 38 80 55.82±11.27

Male 100
 (66.7 %) 18 83 54.02±12.57

Total 150 18 83 54.62±12.14

Height (cm) 150 145 187 170.44±8.28

Weight (Kg) 150 52 117 74.84±12.12

Table 2. Prevalence of physical and psychological diseases
Systemic and Psychiatry diseases n % n

History of Systemic 
disease

Diabetes 15 10 %
Hypertension 35 23.3 %
Hyperlipidemia 36 24 %
Brain stroke 4 2.7 %
Renal failure 7 4.7 %

Family history of heart disease 42 28 %

Paternal intensive slow 
flow

Minimal & Mild & 
Moderate

147 98 %

Severe 3 2 %

Heart diseases

Myocardial infarction 2 1.3 %
Clogged arteries 5 3.3 %
Angioplasty 4 2.7 %
Valvular heart disease 5 3.3 %
Arrhythmia 5 3.3 %
Heart failure 1 0.7%

History of Psychiatry disorders 12 8 %
Family history of Psychiatry disorders 5 3.4 %

severity of anxiety based 
on Beck questionnaire

Minimal 84 56 %
Mild 17 11.3 %
Moderate 32 21.3 %
Severe 17 11.3 %

Habitual behavior
Smoking 55 36.7 %
Alcohol 13 8.7 %
Drugs abuse 13 8.7 %

Table 3. Evaluation of the mean score of BAI based on various 
criteria

Variable Minimum Maximum Mean± SD

Sex
Female 0 43 11.28±13.01
Male 0 55 10.89±12.70

Total 0 55 11.02±12.76

Table 4. Evaluation of the mean score of the BAI based on the 
intensity of the Slow Flow pattern

Severity Minimum Maximum Mean± SD P-value*
Minimal 

& Mild & 
Moderate

0 55 10.87±12.59
0.146

severe 0 43 18.33±22.18
*. Based on T-test
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method of their study is different from the present study, but in 
terms of factors influencing the occurrence of the Slow Flow pat-
tern, there is a concordance between two studies, such as male gen-
der, smoking, and high prevalence of hyperlipidemia. However, in 
terms of the significant relationship between the degree of anxiety 
and the severity of vascular involvement, the Elamragy study does 
not enrich our findings. 
Juskiene et al., have demonstrated the higher level of anxiety in 

patients with heart disease, which is consistent with the results of 
the present study, although there is a difference in terms of study 
method (17). Ghanbari Afra et al.’s findings regarding patients 
with CAD are not comparable to those of this study (18). Durmaz 
et al. published a study in 2014 entitled “ Coronary Slow Flow is 
Associated with Depression and Anxiety “ (19). Their results were 
inconsistent with the current study on the significant relationship 
between slow coronary flow and anxiety. In contrast to the findings 
of this study, Ebadi et al. examined hospital anxiety and depression 
among patients with CAD in 2011(20), which are not comparable 
to the present study results.

LIMITATIONS
One limitation is regarding the insufficient number of patients. 

Failure to evaluate patients’ anxiety levels with other question-
naires was other limitation. The present study is a cross-sectional 
study that cannot show a definite causal relationship between anx-
iety level and the severity of coronary artery involvement in pa-
tients with Slow Flow patterns. There was no follow up to evaluate 
long-term outcomes in current study.

CONCLUSION
Findings of this study showed that most patients diagnosed with 

the Slow Flow pattern are in their sixth decade of life, most of 
whom are men. The level of anxiety in patients were generally 
low and mild, but in patients with severe involvement, anxiety 

angioplasty, myocardial infarction, and heart failure, respectively. 
8% had a history of psychiatric disorders, and 3.4% had a positive 
family history of psychiatry. Smoking, with 36.7%, was also the 
most common behavior among all subjects (Table 2).
The mean of BAI score was generally 11.02 ± 12.76, which means 

mild or low anxiety in individuals. The mean score of BAI in both 
sexes indicates mild or low anxiety in women, it was higher than 
men and equal to 11.28 ± 13.01 (Table 3).
The mean score of the BAI was higher for individuals with severe 

involvement group than the low and moderate groups, and it was 
equal to 18.33 ± 22.18. Based on the independent t-test, no signif-
icant difference was observed between the two groups. Similarly, 
the score of BAI in the group with severe involvement indicates 
the presence of moderate anxiety (Table4).
A significant and direct relationship was observed between BAI 

score and drug abuse, hypertension, clogged arteries, and angio-
plasty (Table5).
 

DISCUSSION
The purpose of the current study was to evaluate the level of anxi-

ety based on the severity of vascular involvement in patients suffer 
from CAD with the Slow Flow pattern in Taleghani Hospital, Teh-
ran, Iran, in 2019-2020. No significant relationship was observed 
between the intensity of the Slow Flow pattern and the level of 
anxiety. However, a relationship was dramatically observed be-
tween BAI score and drug abuse, hypertension, clogged arteries, 
and angioplasty.
In the study of Montone et al., women’s mean age and percentage 

are lower than this study (15). Moreover, in the present study, the 
complications related to this pattern and the mortality rate were not 
considered, and in Montone et al.’s study, the level of anxiety was 
not reported.
Elamragy et al. published an article in 2019 entitled “Anxiety and 

depression relationship with the coronary Slow Flow” (16). The 

Table 5. Investigation of Pearson correlation between the studied variables
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was moderate. However, it should be noted that no significant re-
lationship was found between the level of anxiety and the vascular 
involvement severity. Large-scale clinical studies are required to 
evaluate the relationship between anxiety level and severity of cor-
onary slow flow much better.
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