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INTRODUCTION

The success of effective treatment and prevention of coro-
nary artery disease is largely due to the early diagnosis of 
this disease. Currently, several diagnostic methods are used 
to detect CHD, which include a survey, electrocardiography 
(ECG), echocardiography (EchoCG), coronary angiography, 
various pharmacological tests, and exercise tests.1,2 The most 
accessible methods for diagnosing coronary artery disease in 
primary health care, where patients are the first to be inter-
viewed and ECG. However, an ECG taken at rest does not 
always reveal ischemic changes in the myocardium.

The interrogative method for diagnosing IHD, proposed by 
Rose and Blackburn in 1968, is quite simple, economical, ac-

cessible, and important for detecting IHD in outpatient con-
ditions and conducting mass preventive examinations of the 
population. However, this method allows to detection only 
cases of typical angina of exertion when there is a clearly 
defined painful attack. At the same time, in their practical 
activity, doctors encounter cases of an atypical or painless 
course of the disease. In such cases, the value of this ques-
tionnaire is significantly reduced.3-5

Clinical and population-based studies have shown that 
diabetes mellitus (DM) has a significant effect on various 
characteristics of a painful attack.6,7 It has been shown that 
atypical or painless forms of the disease are often found in 
patients with diabetes mellitus suffering from coronary heart 
disease. In recent years, metabolic syndrome (MS), which is 
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based on insulin resistance, is of great importance in the de-
velopment of coronary heart disease.8,9 The presence of MS 
is associated with a higher risk of coronary artery disease and 
mortality from this disease. The main components of MS in-
clude hyperinsulinemia, arterial hypertension, hyperlipidem-
ia, and obesity.10,11 The presence of individual components of 
MS can also have a definite influence on the characteristics 
of a painful attack in patients with IHD. The occurrence of 
the painful episode features in patients with coronary artery 
disease, depending on the presence of components of MS, 
can serve as an important aid inadequate, early diagnosis, 
prevention, and control of the treatment of coronary artery 
disease.

MATERIAL AND METHODS

The survey included 150 men complaining of pain in the 
chest and his left hand. The average age of the patients was 
51,7 + 2,6 years. In 108 of them, the diagnosis of IHD was 

not confirmed during the examination. 42 people were di-
agnosed with CHD. Moreover, the ECG of the 30 patients 
with coronary artery disease who were removed at rest re-
vealed ischemic changes, and in 12 patients there were no 
such changes. Among those without ischemic changes on an 
ECG, a diagnosis of coronary artery disease was diagnosed 
alone was established based on a positive exercise test. All 
patients studied such parameters as blood pressure, body 
weight (Quetelet index), cholesterol, triglycerides, and gly-
cemia (based on glucose tolerance test).

RESULT

The study showed that the duration of pain syndrome to a 
certain extent is associated with the presence of the main 
components of MS. The duration of pain in the group with 
impaired glucose tolerance (Table 1) was slightly higher than 
among individuals with normal tolerance, but these differ-
ences were not statistically significant.

Table 1: Duration of painful attack among persons with different glucose tolerance
CHD Indicator stat. There is no IHD IHD without 

changes ECG
IHD with changes 

ECG
 In general

NTG and diabetes

Normal tolerance n 65 7 15 87

M 7.08 4.57 * 4.53 * 6.44

± δ 0.45 0.25 0.34 0.44

Diabetes n 7 1 2 10

M 8.86 8.00 2.00 * 7.40

± δ 0.43 0 0.51 0.45

НТГ n 36 4 13 53

M 7.78 4.00 * 4.62 * 6.72

± δ 0.50 0.15 0.37 0.48

CHD Indicator stat. No CHD treatments without ECG 
changes CHD with ECG changes in general. The table indi-
cates the reliability of differences in indicators (*) relative to 
the group without CHD.

However, among persons not suffering from coronary artery 
disease, the duration of painful attacks in diabetes was higher 
than among persons with normal tolerance. It is shown that 
among persons suffering from coronary artery disease (both 
with ECG changes and without ECG changes), the duration 
of the painful attacks is less than among those without CHD. 
Moreover, these differences (statistically significant) occur, 
both under normal and impaired glucose tolerance. This fact 
can be explained by the fact that among those without IHD, 
chest pain was like cardialgia, caused by other diseases that 
are different from IHD.

The study of the relationship between the duration of the 
painful attack and the presence of hypertension showed 
(Table 2) that the duration of painful attack among CHD 
patients is lower than among those without CHD. Moreo-
ver, the duration of a painful attack, both among patients 
without ischemic changes on the ECG, and with ischemic 
changes on the ECG were lower than among those with-
out IHD. In general, among persons suffering from high 
blood pressure, the duration of painful attacks was less than 
among those with normal blood pressure. An exception is 
a group of patients with coronary artery disease with the 
presence of ischemic changes on the ECG. In this group, 
increased blood pressure was associated with a longer dura-
tion of pain attack.
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Table 2: The duration of painful attacks among people with hypertension
CHD Indicator stat There is no IHD IHD without ECG 

changes
IHD with ECG 

changes
In general

The presence of hypertension

Normal

BP

N 76 10 15 101

M 7.75 4.90 * 3.33 * 6.81

± δ 0.48 0.24 0.29 0.47

AH N 32 2 15 49

M 6.66 3.50 5.47 *§ 6.16

± δ 0.44 0.15 0.37 0.42

CH Note: the table indicates the reliability of differences in the parameters of §) - relative to the group with normal blood pressure 
(*) between groups of patients with IHD without and IHD.

Next was considered the duration of the painful attack, de-
pending on body weight (Table 3). It turned out that the du-
ration of painful attacks among IHD patients is lower than 
among those without this disease, both with normal and 
overweight. Among patients with coronary artery disease 
without ischemic changes on the ECG, the duration of pain-
ful attacks with increased body weight is lower than with 
normal body weight. In contrast, in the presence of ischemic 
changes on the ECG, the duration of the painful attacks is 
higher in persons with BMI and obesity than in normal body 
weight.

Table 3: Duration of painful attack among persons 
with different body weight
CHD Indicator 

stat
There is 
no IHD

IHD with-
out ECG 
changes

IHD 
with 
ECG 

changes

In general

AH

Normal 
AP

n 76 10 15 101

M 7.75 4.90 * 3.33 * 6.81

± δ 0.48 0.24 0.29 0.47

AH n 32 2 15 49

M 6.66 3.50 5.47 *§ 6.16

± δ 0.44 0.15 0.37 0.42

Note: the table indicates the reliability of differences in indica-
tors (* - between groups of patients with IHD without and IHD. 
§) - between groups with normal and overweight

Dyslipidemia is one of the main components of metabolic 
syndrome. The presence of disorders of lipid metabolism is 
associated with an increased risk of developing coronary ar-
tery disease. In this regard, an attempt was made to analyze 
the duration of a painful attack depending on the presence 
of hypercholesterolemia (GH) and hypertriglyceridemia 
(THG).

According to the data obtained (Table 4), with a normal level 
of cholesterol, the duration of a painful attack is higher than 

with GC. Moreover, the duration of painful attacks, both at 
normal and elevated cholesterol levels, is higher among peo-
ple without CHD.

Table 4: The duration of painful attacks among peo-
ple with hypercholesterolemia
CHD Indicator 

stat
There 
is no 
IHD

IHD 
without 
changes 

ECG

IHD 
with 

changes 
ECG

In  
generalLevel  of 

cholesterol

Normal level n 58 7 17 82

M 7.84 4.86 * 5.29 * 7.06

± δ 0.49 0.24 0.40 0.47

Hypercho-
lesterinemia

n 50 5 13 68

M 6.94 4.40 3.23 *§ 6.04

± δ 0.45 0.22 0.23 0.43

Note: the table indicates the reliability of differences in per-
formance. *between groups of patients with IHD without and 
IHD. §between groups with normal and elevated cholesterol 
levels.

It should be noted that the duration of painful attacks 
among patients with IHD was lower than with normal cho-
lesterol levels. The least prolonged pain occurs in patients 
with coronary artery disease having ischemic changes on 
the ECG.

A somewhat different picture is observed about the relation-
ship of hypertriglyceridemia (THG) with the duration of the 
pain attack (Table 5). In general, the presence of THG is as-
sociated with a longer duration of pain. At the same time, 
among patients with IHD, the duration of the painful attacks 
is lower than that of people without IHD, regardless of the 
presence of THG.
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Table 5: Duration of painful attack among persons 
with hypertriglyceridemia
CHD Indicator 

stat
There is 
no IHD

IHD 
without 
changes 

ECG

IHD 
with 

changes 
ECG

In 
generalLevel of 

cholesterol

Normal 
level

n 86 11 27 124

M 7.47 4.91 * 4.26 * 6.54

± δ 0.48 0.23 0.35 0.46

Hypertrigly-
ceridemia

n 22 1 3 26

M 7.27 2.00 5.67 6.88

± δ 0.44 0.00 0.33 0.44

Note: the table indicates the reliability of differences in indica-
tors *between groups of patients with IHD and without IHD.

Taking into account the obtained results on the relation-
ship between individual components of the metabolic syn-
drome and the duration of pain in coronary artery disease, 
an attempt was made to assess the relationship between risk 
groups identified in the risk stratification of quantitative 
prognosis in patients with hypertension and the duration of 
pain. In the modern classification of hypertension, the cri-
teria for stratifying patients were according to the degree of 
cardiovascular risk. These criteria include a large number 
of risk factors, target organ damage, and associated clinical 
conditions. Because this study focused on such components 
of MS as hypertension, IGT, dyslipidemia, obesity, and BMI, 
cardiovascular risk classification was carried out based on 
their presence. As it turned out (Figure 1), the duration of 
pain syndrome consistently increases with increasing risk. 
However, in the group of “very high” risk, there is a slight 
decrease in the duration of pain syndrome relative to the 
group with “high” risk. However, this reduction was not sta-
tistically significant.

Figure 1: The duration of pain among persons with varying 
degrees of cardiovascular risk. An increase in the value of the 
indicators as the degree of risk increases is statistically signifi-
cant, and the decrease is not significant.

DISCUSSION

The study suggests a link between the duration of painful at-
tacks and the presence of the main components of MS. The 
data obtained to give a certain idea of   the relationship between 
the duration of painful attacks in the chest and the presence of 
individual components of the metabolic syndrome.6,7 Diabe-
tes mellitus and IGT, in general, are more associated with the 
duration of painful episodes than normal glucose tolerance. 
However, in the presence of IHD, the duration of painful epi-
sodes among patients with diabetes mellitus and IGT is lower 
than among those without IHD. The study of the relationship 
between the duration of painful attacks and the presence of 
hypertension showed that the presence of hypertension sig-
nificantly increases both the risk of coronary artery disease as 
a whole and the appearance of ischemic changes on the ECG. 
The study of the duration of painful attack depending on body 
weight showed that the duration of painful attack among IHD 
patients is lower than among those without this disease.8,9 With 
normal body weight, pain episodes in IHD patients without 
ischemic changes on the ECG are 1.8 times longer than with 
ischemic changes. At the same time, the presence of BMI in 
IHD patients with ischemic changes on the ECG is associated 
with a longer (1.6 times) duration of painful attack than with 
normal body weight. In conditions of hypercholesterolemia, 
the duration of pain in IHD patients with ischemic changes 
on the ECG is 1.4 times longer than in IHD patients without 
ischemic changes. Even greater differences in these indicators 
are noted in hypertriglyceridemia. The duration of painful epi-
sodes in IHD patients with ischemic changes on the ECG in 
conditions of hyperglycemia is 2.8 times longer than among 
patients with IHD without ischemic changes on the ECG.10,11

The results of the analysis of the risk prediction of a quantita-
tive prediction indicate that the degree of risk is associated 
with an increase in the duration of the pain attack. Consider-
ing the above data, it should be assumed that such compo-
nents of MS as NTG, AH, BMI, and hypertriglyceridemia 
make a greater contribution to the duration of a painful attack 
and the degree of risk.

CONCLUSION

The clinical course of IHD is to a certain extent due to the 
presence of the main components of the metabolic syndrome, 
contributing to a change in the clinical picture of IHD. In-
creasing the duration of painful attacks in patients with IHD 
with such components of MS as NTG,  hypertension UTI 
and hyperglycemia can serve as an indirect marker of the 
appearance of ischemic changes on the ECG. To prevent the 
formation and progression of coronary artery disease, all in-
dividuals with the presence of components of the metabolic 
syndrome should be conducted an ECG study and a survey 
to detect coronary artery disease.
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