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Abstract— The effectiveness of therapeutic and preventive measures in relation to cardiovascular diseases depends largely on their early 

detection and subsequent treatment and prevention. The most accessible and widely used methods of HDD diagnostics during mass 

preventive examinations of the population is a survey to identify the pain syndrome and an ECG study. Adequate assessment of these 

indicators is an important prerequisite for early detection, effective prevention, and treatment of CHD, as well as the prevention of 

premature mortality of patients. Objective: To assess the significance of pain syndrome and ischemic changes on ECG in the formation of 

"endpoints" among patients with CHD by studying mortality and new cases of this disease. Methods: a representative sample of the 

unorganized male population of 20-69 years of Tashkent city in the number of 1332 people, including 167 patients with coronary heart 

disease (CHD), was examined. For 12 years, they were followed prospectively and studied the causes of death. Results: among those who 

did not have CHD at the start of the study, mortality from this disease within 12 years was 3.35%, among those with ischemic changes on 

the ECG – 22.0%, and among those without ischemic changes on the ECG, but with pain syndrome - 17.6%. The highest mortality from 

CHD-35.29% occurred among patients who combined ischemic changes on the ECG with pain syndrome. Conclusion: Ischemic changes 

on the ECG are a more important prognostic sign of mortality risk from coronary heart disease than pain syndrome. The significance of 

ischemic changes on the ECG as a risk factor for the formation of endpoints is significantly increased in combination with pain syndrome. 

Index Terms— coronary heart disease, pain syndrome, electrocardiography, endpoints, mortality, stable exertional angina, cerebral stroke. 

——————————      —————————— 

1   INTRODUCTION            

                                    
 The concept of reforming the health care system of Uzbeki-

stan provides for further improvement of work to preserve and 
strengthen the health of the population. Timely detection and 
prevention of diseases is a priority of modern health care. To 
improve the effectiveness of the prevention of chronic non-
communicable diseases in Uzbekistan, the main directions of 
medical science and practice include measures to develop and 
implement targeted programs for the formation of a healthy 
lifestyle, prevention, and control of noncommunicable diseases 
and their risk factors. 
     The success of this work is largely determined by the effec-
tiveness of treatment and diagnostic programs for early detec-
tion and elimination of a number of factors contributing to the 
formation and deterioration of the clinical course of various 
diseases of internal organs. In the structure of diseases of inter-
nal organs, one of the main places is occupied by diseases of the 
endocrine and cardiovascular system. In this regard, it is im-
portant to determine the range of risk factors for premature 
mortality. At the same time, the question of prognostic signifi-
cance of clinical symptoms of coronary heart disease and is-
chemic changes on ECG in mortality from myocardial infarction 
and cerebral stroke is of practical interest. 

2    LITERATURE REVIEW 
 

Сoronary heart disease (CHD) is considered the leading 
cause of death worldwide. However, the prevalence of CHD in 
different countries of the world may differ [1]. Differences in 
prevalence, differences in clinical course, disability, and mortali-
ty of patients are influenced mainly by various risk factors and 
lifestyles of patients [2, 3]. It is known that in many developed 
countries (taking into account age), mortality from CHD has 
decreased [2]. At the same time, in Japan, there is a decrease in 
mortality despite the increase in the incidence of obesity, choles-
terol levels, and modern changes in nutrition. According to 
many studies – in Russia, the United States, and Ukraine, there 
is a high mortality rate. At the same time, in such countries as 
the UK, USA, Brazil, Kazakhstan in the period from 2005 to 
2015, there is a decrease in mortality from CHD [1].  

One of the predictors and causes of premature mortality are 
changes in the electrocardiogram. The study in Lithuania re-
vealed a tendency to decrease the prevalence of ECG ischemia 
in women and men - a tendency to increase the prevalence of 
left VH [4]. These ECG abnormalities were closely associated 
with a high risk of mortality from CVD. Using this information 
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can improve the prognosis of mortality from CVD. Among the 
risk factors for heart failure in the first place is hypertension, 
which precedes it in 75% of patients [5]. Left ventricular hyper-
trophy, which develops as an adaptive response, can serve as a 
predictor of cardiovascular disease and mortality.  

The main components of the metabolic syndrome have a sig-
nificant impact on the hard "endpoints" [6]. It was found that 
many patients underestimate the role of these factors in the de-
velopment of stroke [7]. At the same time, previous pain symp-
toms and ischemic changes on the ECG are of great importance 
in the development of "hard endpoints". 

 

3    MATERIALS AND METHODS 
 

A representative sample of the unorganized male popula-
tion of 20-69 years of Tashkent city in the number of 1332 peo-
ple, including 167 patients with coronary heart disease (CHD), 
was examined. For 12 years, they were monitored and studied 
the causes of death. The following causes of death have been 
recorded: coronary heart disease; brain stroke, other than the 
above diseases ("Others"). Mortality rates were studied rela-
tive to the total number of deaths in each of the groups con-
sidered.  

The survey revealed typical angina according to the ques-
tionnaire (Rose, 1984). The group with CHD also included 
persons who had previously experienced severe pain, pene-
trating the chest from front to back and lasting more than 30 
minutes, in the absence of ECG signs of myocardial infarction.  
Since the introduction of electrocardiography into practice, 
this diagnostic method is used in most patients with cardio-
vascular diseases. At the same time, a more accurate method 
of echocardiography is also widely used for diagnosis [9]. 
Nevertheless, the method of electrocardiography, as more af-
fordable and economical, continues to be used in primary 
health care and mass preventive examinations of the popula-
tion.  

Electrocardiograms were evaluated from the Minnesota 
code (MC). According to this code revealed: a) "certain" myo-
cardial infarction - in the presence of ECG categories 1-1,2 MK; 
b) typical angina - with a positive response to the Rose ques-
tionnaire and in the absence of ECG categories 1-1,2; MK; c) 
pain –free form of CHD - in the presence of ECG categories 4-
1,2; 5-1,2 MK (reduced segment "ST" and negative "T" wave), 
without hypertrophy of the left ventricle (category 3-1,2,3 MK) 
and the absence of "certain" myocardial infarction and angina 
tension; d) "possible" CHD according to the ECG - includes 
"possible" myocardial infarction by ECG (type I-2-8, I-3 MK), 
for possible myocardial ischemia (category 4-3, 5-3МК), ar-
rhythmic shape, including impairment in A conduction I-2 
extent a complete blockade of the left bundle branch block, 
atrial fibrillation (category 6-1, 2; 7-1; 8-3 MK), ischemia with 
left ventricular hypertrophy (categories 4-1,2; 5-1,2 3-1,3 MC) 
in the absence of cicatricial changes on ECG, and typical angi-
na; e) "possible" history of myocardial infarction according to 
who cardiac examination in the absence of the above catego-
ries of CHD. 

4 RESULTS 
The success of primary and secondary prevention of CHD 

is largely determined by an adequate assessment of the vari-
ous clinical symptoms and ischemic ECG changes. In as-
sessing the significance of various factors in the outcomes of 
CHD, it is important to study their impact on mortality from 
this disease. In this regard, the endpoints of CHD (mortality 
and new cases) among individuals who had stable  exertional 
angina (SEA) and ischemic changes on ECG at the start of the 
study were studied.  

According to the obtained data (table.1), 11.76% died of 
Myocardial Infarction (MI) among those who had NO ischem-
ic changes on the ECG during this period. At the same time, 
among those who had ischemic changes on the ECG, but did 
not have THEM, the mortality from MI was almost two times 
higher (22.0%). The greatest mortality from MI is observed in 
the group of persons who had a combination of ECG changes 
with SEA (35.29%). It should be noted that among those who 
did not have at the start of the study of ischemic changes on 
the ECG and SEA, there was no cause of death from MI. 

Table 1 
Mortality from myocardial infarction and brain stroke de-

pending on the presence of stable exertional angina and 
changes on the ECG (%) 

 

Cause of 

death 

 

 

The presence of stable exertional angina and ischemic 

changes on the ECG at the start of the study 

CHD no 

(n=1165) 

CHD 

without 

ischemic 

changes 

on ECG 

(n=16)  

CHD 

with 

ischemic 

changes 

on ECG 

(n=100)  

SEA 

without 

ischemic 

changes 

on ECG 

(n=34)  

SEA 

with 

ischemic 

changes 

on ECG 

(n=17)   

Heart 

attack 
3,35 * 0 22,00 * 11,76 35,29 * 

Cerebral 

stroke 
2,40 6,25 5,00 11,76 0 

Other 

reason 
7,30 12,50 15,00 8,82 0 

Survivor 86,95 81,25 58,00 67,66 64,71 

TOTAL 100 100 100 100 100 

 
Note: the table shows the validity of the differences relative to the 

group deaths from other causes (*) 

 
From the data presented, it can be concluded that ischemic 

changes on the ECG are a stronger predictor of MI mortality 
than a typical pain syndrome. However, the highest risk of 
death from MI occurs in patients with a combination of pain 
syndrome and ischemic changes on the ECG. Stroke mortality 
was more common among individuals with stable exertional 
angina than with ischemic ECG changes.  

Of particular interest was the question of the share of MI 
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mortality in the overall mortality structure in the presence of 
pain syndrome and ischemic changes on the ECG. The analy-
sis of the obtained data showed (table.2) that among the sur-
veyed persons, 33.18% died of MI in 12 years, 17.76% died of 
brain stroke, and 49.07% died of other causes. Thus, almost 
every second death in the population is associated with MI or 
brain stroke, and every third with MI. Among those who suf-
fered from CHD at the start of the study, 51.61% died of MI 
during the follow-up period, i.e., one in two CHD patients 
died from MI, and 16.13% died from a brain stroke. Another 
32.26% died from other diseases. The share of CHD in the total 
mortality structure among persons with ischemic changes on 
ECG was more than half (52.38%), and among persons with 
stable exertional angina, but without ischemic changes on 
ECG – 36.36%. (i.e., almost every third case). 

Table 2. 
The share of coronary heart disease in the overall structure 

of mortality among individuals who at the start of the study 
had ischemic changes on ECG and stable exertional angina (%) 

CHD, SEA and ischemic 

changes on ECG at the start of 

the study among the 

subsequently deceased 

individuals 

Причины смерти 

MI Stroke Other All 

CHD no  

(n = 1 5 2 )  
25,66 18,42 55,92 100 

CHD without ischemic 

changes on ECG 

(n= 3) 

- 33,33 66,67 100 

CHD with ischemic changes  

on ECG  

(n = 42) 

52,38 * 1 1,90 35,72 100 

ECG changes without SEA 

 (n = 11) 
36,36 36,36 27,28 100 

ECG changes with SEA  

(n = 6) 
100 - - 100 

CHD in general  

(n-62) 
     51,61 * 16,13 32,26 100 

TOTAL  

(n = 214) 
33,18 17,76 49,06 100 

 
Note: the table shows the validity of the differences relative 
           to the group of deaths from other causes (*) 
 
An important scientific and practical fact has been estab-

lished: among those who had ischemic ECG changes at the 
start of the study in combination with a typical pain syn-
drome, the share of MI in the overall mortality structure was 
100% (!). It should be noted that among those who did not 
suffer at the start of the CD study, the mortality rate for CD in 
the overall structure was 25.66% (i.e., every fourth case). This 
fact can be explained by the fact that within 12 years among 
this group of persons developed CHD, which later served as a 
cause of death. 

 

5 CONCLUTION  

Pain syndrome, as well as ischemic changes on the ECG, 
are important precursors of mortality from MI and Stroke. 
However, ischemic changes on the ECG are a more important 
prognostic sign of mortality risk from coronary heart disease 
than pain syndrome. Earlier publications have shown that 
pain syndrome in CHD patients is associated with major com-
ponents of metabolic syndrome [10]. 
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