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Summary
Objective
To investigate the relation between education level, glycaemic status, and cardiovascular complications and their 
electrocardiogram (ECG) criteria in patients with diabetes mellitus type 2 (DM 2).

Materials and methods
This study included 523 patients with DM2. Patients underwent questioning that allowed to estimate their educa-
tion level and obtain information about the presence of arterial hypertension (AH), coronary heart disease (CHD), 
chronic heart failure (CHF), and history of myocardial infarction (MI).  Apart from it, we performed ECG registra-
tion in order to detect left ventricular hypertrophy, MI and CHD, and estimated fasting levels of glucose and gly-
cated hemoglobin in venous blood. 

Results
Systolic AH was more frequently present in patients with incomplete secondary education comparing with the 
patients with higher education, and diastolic AH was more frequent in persons with vocational education. Use of 
ROSE questionnaire allowed to detect angina pectoris 2.5 times more frequently comparing with routine patient’s 
questioning, and ECG identified signs of precedent MI 2 times more frequently than normal questioning. Patients 
with secondary education demonstrated significantly lower occurrence of MI history, various arrhythmias and 
CHF, and ECG signs of MI were more frequent in patients with secondary and vocational education, in compari-
son with patients with higher education (p<0.05). We identified reverse correlation between education level and 



27Characteristics of glycaemic status and cardiovascular complications in relation...

glycemia in persons with secondary education comparing with the patients with higher education (76.3±2.9% and 
64.8±3.7%, respectively, p<0.05). The least favorable control of disease progression was found in patients with 
incomplete secondary education (55.5±8.2%), and the most favorable one was demonstrated by patients with sec-
ondary education (14.2±2.4%).

Conclusion
It is necessary to perform adequate control of disease progression and improve risk factors’ management in all 
patients with DM 2 independently from their education level in order to prevent cardiovascular complications. 
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Introduction
Education level is considered to be a significant modi-
fiable and non-modifiable risk factor (RF) that influ-
ences the health of population [1, 2, 3, 4].  Although 
results of numerous studies that proved the influence 
of education on cardiovascular complications have 
been published in scientific literature, this relation  
has never been studied in patients with diabetes mel-
litus type 2 (DM2) depending on their gender[5, 6, 7, 
8, 9]. 

It is known that education level influences lifestyle, 
smoking, obesity and other RF in people of both gen-
ders, and this, in its turn, increases the risk of compli-
cations in patients with DM2 [6]. There are enough ev-
idences of direct correlation between education level 
and health condition of patients [4, 6, 9]. Education 
status significantly reduces the risk of DM2 and ar-
terial hypertension (AH) development in women, but 
not in men. Women with secondary education had 
elevated both AH occurrence and BMI, consequently, 
it increases the risk of coronary heart disease (CHD) 
development. It is known that men with low education 
have 7-8 times higher risk of cardiovascular pathol-
ogy development [6]. 

Efficacy of antihypertensive therapy is lower in 
men with higher education having tachycardia and 
obesity and consuming excessive amount of alcohol 
[5]. Other studies demonstrated direct correlation 
between education level and AH just in young women 
[6]. 

The level of education has negative correlation with 
cardiovascular complications and influences also the 
lifespan. Thus, men with higher education have lon-
ger lifespan in respect to men with secondary edu-
cation. Although men’s lifespan has increased during 
the last 25 years comparing with women, its gender 
differences in relation to education levels have not 
been studied [10]. During the last years it has been 

noticed that that people with lower education level 
had shorter lifespan, and it was tightly connected 
with social conditions and complications, in particu-
lar, with cardiovascular ones [9]. 

It is worth to mention that smoking and its bad im-
pact are more frequent in people with low education 
level that, in its turn, increases the risk of cardiovas-
cular disease development and progressing of their 
complications [10]. 

High frequency of cardiovascular complications in 
people with low education level can be explained by 
their restricted knowledge about negative influence 
of RF. At the same time, during the last years the level 
of knowledge about preventive measures in women 
has increased comparing with men [7]. Education 
level increases the risk of cardiometabolic changes, 
and it is differently regulated in men and women. The 
frequency of cardiovascular complications is different 
between both genders [6]. 

Taking into account the facts mentioned above, we 
aimed to study the correlation between education lev-
el and cardiovascular complications in patients with 
DM2. 

Materials and methods
This study involved 523 patients aged 30-69 who 
were admitted to endocrinological department of the 
Republican Clinical Hospital named after Mirkasimov 
or who had to visit endocrinologist at the Republican 
Clinical Hospital outpatient department or Republican 
endocrinological center. 165 patients (31.5%) were 
males, and 358 (68.5%) were females. Average age of 
patients was 53.9±0.4 years.

All patients had to fill ARIC questionnaire estab-
lished by the World Health Organization (WHO) pro-
fessionals and being used for clinical epidemiological 
studies. This questionnaire contained a section dedi-
cated to educational status of patients. All patients 
underwent blood pressure (BP) measurement us-
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ing mercury sphygmomanometer with accuracy of 2 
mm Hg in sitting position for two times with 5-minute 
break between them. For further analysis we used an 
average value of three BP measurements.

All patients filled ROSE questionnaire that report-
ed the presence of stable angina, AH, CHD, the his-
tory of myocardial infarction (MI), and chronic heart 
failure (CHF). AH was diagnosed if BP levels were 
≥140/90 mm Hg, left ventricular hypertrophy (LVH), 
MI and CHD were diagnosed using electrocardiogra-
phy (ECG) criteria. 24-hour ECG monitoring was used 
for arrhythmias diagnosis, and CHF was diagnosed 
based on transthoracic echocardiography results.

Blood used for glycaemic status determination 
was taken from cubital vein. If glucose concentration 
in blood was ≥7 mmol/L, hyperglycemia was consid-
ered, and glycated hemoglobin concentration ≥7% in-
dicated inadequate DM control. 

Results
It is known that AH is the most studied complication 
of DM2 (Table 1). It was demonstrated that patients 
with DM2 and higher, professional and secondary ed-
ucation had the same frequency of AH, and the lowest 
frequency of AH was present in people with incom-
plete secondary education. At the same time no one 
of them had statistically significant values. 

Although the patients with DM2 and incomplete 
secondary education had lower occurrence of AH, 
they had ECG signs of LVH more often (p>0.05). The 
highest occurrence of systolic AH was found in the 
patients with DM2 and incomplete secondary educa-
tion comparing with the people having higher educa-

tion (p<0.05). Even if the occurrence of AH in patients 
with higher education, systolic AH was present in few 
patients. Diastolic AH was less common in patients 
with higher education, and its frequency was lower 
comparing with people with professional education. 

According to the questionnaires, stable angina was 
the least frequent in patients with university edu-
cation, and it was 2.5 higher if assessed with ROSE 
questionnaire. The frequency of this CHD form was 
relatively lower in patients with DM2 and higher edu-
cation comparing with the patients with secondary 
and professional education. 

ECG signs of CHD were present in 10.6% of pa-
tients, but these characteristics had no statistically 
significant difference between groups of patients with 
different education levels. 

Questioning revealed MI in every one out of ten 
patients, and every fifth one had ECG signs of MI. 
Instrumental examination and patients’ history dem-
onstrated that the lowest number of MI was found in 
patients with secondary education, and comparing 
with the people with higher education this difference 
was statistically significant. 

The biggest number of arrhythmias was detected 
in patients with DM2 and higher education, and the 
lowest one was found in people with secondary edu-
cation.

The same situation was fair for patients with CHF, 
since 1/3 part of patients had its clinical and echocar-
diographic signs, and people with university educa-
tion had relatively higher frequency of this condition 
comparing with the people with secondary education 
(p<0.05).

Table 1. The occurrence of glycemia, cardiovascular complications and their ECG criteria depending  
on education level (%)

Characteristic Higher education
(n=165)

Professional education
(n=111)

Secondary education
(n=211)

Incomplete secondary 
education

(n=36)
AH 80±3.1 82.8±3.5 80.1±2.7 69.4±7.7
CHD (angina) 6.7±1.9 13.5±3.2 14.2±2.4** 11.1±5.2
Stable angina (ROSE questionnaire) 16.3±2.8 27.0±4.2* 22.3±2.8 16.6±6.2
MI 9.7±2.3 4.5±1.9 3.3±1.2** 5.5±3.8
Arrhythmia 15.1±2.8 11.7±3.0 8.5±1.9** 13.9±5.7
CHF 33.9±3.7 27.0±4.2 22.3±2.8** 22.2±6.9
LVH (ECG) 71.5±3.5 64.8±4.5 62.5±3.3 72.2±7.4

MI (ECG) 21.2±3.2 10.8±2.9* 11.4±2.2** 16.6±6.2

CHD (ECG) 12.7±2.6 14.4±3.3 11.4±2.2 13.9±5.7
Glycemia (≥7mmol/l) 64.8±3.7 66.6±4.4 76.3±2.9** 77.7±6.9
HbA1c (≥7%) 33.9±3.7 20.7±3.8* 14.2±2.4** 55.5±8.2***
Systolic AH 49.1±3.9 56.7±4.7 54.0±3.4 66.6±7.8***
Diastolic AH  30.9±3.6 42.3±4.8* 32.7±3.2 36.1±8.0

Comment: * - Difference between patients with higher and professional education (p<0.05); ** - Difference between patients with higher 
and secondary education (p<0.05); *** - difference between patients with  higher and incomplete secondary education (p<0.05). 
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There was a negative correlation between education 
level and glucose concentration in blood. Inadequate 
glucose control (plasma levels ≥7 mmol/L) were more 
frequent in patients with incomplete secondary edu-
cation and present the least in patients with higher 
education. Comparison of this parameter between 
patients with DM2 and higher education and patients 
with DM2 and secondary education was statistically 
significant. 

It is interesting to notice that the highest values of 
poorly controlled glycaemia were detected in people 
with incomplete secondary education, and relatively 
good control of glycaemia was characteristic for pa-
tients who had higher education. Inadequate glyce-
mic control was present in 1/3 part of patients with 
DM2 and higher education and in 1/5 part of patients 
with professional education.  The difference between 
HbA1c levels was statistically significant depending 
on education levels. Patients with DM2 and higher 
education had poorer glycemic control comparing 
with the patients with DM2 and professional or full 
secondary education, whereas patients with incom-
plete secondary education had relatively good glyce-
mic control.  

Discussion
It is known that AH is one of the most frequent con-
comitant diseases in patients with DM2 [5, 8]. Our re-
sults were a bit controversial, and they demonstrated 
that education level did not change significantly AH 
prevalence. But it is worth to notice that the studies 
mentioned above were performed in patients with AH 
without DM2 [5, 8]. Educated patients had no adequate 
DM compensation, apart from it preventive measures 
aiming to target RF have not been performed in this 
group, and in the end it has led to significant increase 
of AH prevalence. 

The probability of low AH frequency in people with 
incomplete secondary education can be explained by 
their high physical activity, and high AH values can be 
explained by the lack of knowledge about the pres-
ence of disease and consequent insufficient therapy. 
According with our results, this trend was exactly the 
opposite in the patients with higher education. 

ECG signs of LVH were a frequent pathology be-
tween the patients of this study. LVH prevalence in 
general population is around 16-19%, and in patients 
with AH this value is above 60% [11].  The frequency of 
LVH in our population was 67.7% independently from 
education level, and it raises particular concerns. It 
is known that the risk of arrhythmias, CHF, sudden 

death and other cardiovascular complications is high 
enough in patients with LVH, and it requires perform-
ing immediate preventive measures [12, 13].

Stable angina was detected 2.5 times more often if 
the ROSE Angina questionnaire was used, comparing 
with routine history taking. In this questionnaire pa-
tients have to answer particular questions that facili-
tate establishing the diagnosis. Low detection of CHD 
in people with higher education can be explained by 
sufficient knowledge about the complications of this 
disease, by more precise following a hypolipidemic 
diet, by adequate actions against RF. Taken togeth-
er, these things indicate that these people followed 
healthy lifestyle. 

ECG signs of myocardial infarction were detected 
2-3 more often that can be explained by diabetic car-
diomyopathy [14]. Although clinical manifestations of 
MI was less present in the history of patients with sec-
ondary education comparing with the other groups, 
the frequency of MI ECG symptoms was 3 times high-
er. These results demonstrate that painless forms 
of CHD prevails over clinical manifestations of MI in 
patients with DM2 [15, 16, 17]. It can be explained by 
the fact that CHD is more often diagnosed in educated 
people  and that preventive measures are well-timed 
in this group of patients. Our results can be proved 
by similar studies that have been conducted in past 
[6, 7, 9]. 

Frequent detection of arrhythmias in patients can 
be explained not by improved education level but by 
early diagnosis of this pathology. The frequency of 
CHF in patients with DM2 goes up together with the 
increase of education level, and it stimulates devel-
oping preventive programs. 

Table 1 demonstrates reverse correlation between 
venous blood glycaemia and HbA1c levels. It proves 
once more the fact that the control of DM course 
should be performed using HbA1c levels. The wors-
ening of DM control with the increase of education 
level can be considered negative, and it does not go 
along with other studies that have been conducted in 
other regions [6]. 

Conclusion
Thus, reasonable correlation between education level 
and cardiovascular complications were not detect-
ed in the studied cohort of patients. Otherwise, it is 
recommended to improve DM2 RF prophylaxis inde-
pendently on patients’ education in order to prevent 
cardiovascular complications and perform adequate 
glycemic control. 
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