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Abstract: In this article is presented the prevalence of ECG abnormalities, depending on the gender, 

nationality and geographical location in Turkestan. 
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BACKGROUND: Electrocardiography (ECG) 

is the most important and initial method in the 

diagnosis of electrical potentials abnormalities of the 

myocardium [1]. Nowadays, there are many other 

visualized and invasive diagnostic methods of 

cardiac electrophysiology, but in spite of it, ECG 

remains as more economy, affordable and non-

invasive method of investigating the electrical 

potentials of the heart [2].   

 In the middle of the last century there was 

developed Minnesota coding system for improving 

ECG results standardization, which was significantly 

improved the process of decoding ECG determinants 
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and for comparing it with another epidemiological 

studies in different population and countries [3].   

Starting from using the Minnesota coding 

system, several epidemiological surveys were 

focused on the assessment of the prevalence of ECG 

changes. The majority of these surveys investigated 

ECG changes among men, and only a few of them,   

among women. In one of these studies showed, that 

the prevalence of pathological ECG changes is 

occurs more frequently among males [4], while 

another scientists informs about the similar 

frequency rates of occurrence among both genders 

[5]. However, there were results of other reports that 

some determinants of the ECG changes occurs more 

frequently - in females [6]. 

As well as gender, there are many scientific 

works, which were aimed for studying the 

differences of prevalence ECG changes between   

urban and rural population. Thus, it was shown that 

ECG abnormalities are more common among city 

residents, compared with the rural dwellers [7]. 

Simultaneously, there were studies that showed   

pathological changes in cardiac electrophysiology 

also often met among rural dwellers. [8]. 

ECG changes were also explored depending on 

ethnicity. For instance, Turkish scientists examined 

ECG abnormalities, who identified that ECG changes 

registered more frequently in Turkish origin in 

comparison with Japanese [9]. Analogous works had 

been done among the Arab and African origin, and it 

was revealed that the prevalence of ECG 

abnormalities of the Arabs was lower (0.3%), than 

African residents (1.2%) [10]. There were also 

studied ECG abnormalities within one nationality. 

And one of these researches was investigated among 

the Kazakh population living in Hinzhiang (China).  

Analyze of ECG data showed a high prevalence of 

abnormalities of the heart electrophysiology among 

Kazakhs, and changes more frequently found among 

women compared to men. The most frequent 

pathology among Kazakh nationality was atrial 

fibrillation and authors of this work note, that 

prevalence of atrial fibrillation is much higher than it 

was declared in a previous studies [11]. 

AIM: To study the prevalence of ECG changes 

depending on gender, ethnicity and geographical 

location of dwellers of Turkestan. 

DESIGN, MATERIALS AND METHODS: 

Design of the study is based on a cross-sectional 

population-based study conducted in Turkestan 

region. Out of whole sample (1143 respondents), 

ECG changes have been studied in 14% (158). The 

data was obtained using statistical package of  

programs: MS Excel (2010), Biostat.  

Out of all 158 patients, number of men was 48, 

women 110, respectively. The average rate of age of 

the studied men and women was 50.1 ± 13.7 and 

52.1 ± 13.7 consequently. 

Registration of ECG was carried out with the 

help of special software program in the standard 12-

lead ECG. Results of ECG were carried out 

according to the recommendation of the British 

Cardiovascular Association [12]. Standardization of 

ECG abnormalities were coded by the Minnesota 

coding system, which was recommended by World 

Health Organization and the American Heart 

Association [13]. Electrocardiogram abnormalities 

were divided into major and minor abnormalities 

according to the Minnesota code. 

          Major abnormalities: 

3-1,4-1-Left ventricular hypertrophy 

4-1, 4-2-Major ST-T abnormalities 

7-1-Complete left bundle branch block (LBBB) 

8-3-Atrial fibrillation (AF) 

Minor abnormalities 

5-3-Minor ST-T abnormalities 

7-3-Incomplete right bundle branch block 

(RBBB) 

7-6-Left posterior fascicular block 

7-7-Left anterior fascicular block 

8-1-1, 8-1-2, 8-1-3 Extrasystoles 

8-7-Sinus tachycardia 

9-7-Early repolarization 

Sinus arrhythmia 

Comparative analysis of the prevalence of ECG 

abnormalities determined using Pearson's χ2. 

 

RESULTS: Determinants of ECG changes of 

158 patients showed in Table 1. 

                                                                                        

                                                                                                                                              Table 1  

Structure of ECG changes according to the Minnesota coding system. 

 

 Minne 

sota code 

ECG abnormalities  n=158 

 - Normal 36,7% 

 

Major abnormalities 

3-1 and 4-1 LVH 16,5% 

4-1, 4-2 Major ST-T abnormalities 1,3% 

7-1 Complete LBBB 1,3% 

8-3 AF 0,6% 
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Minor abnormalities 

5-3 Minor ST-T abnormalities 1,3% 

7-3 Incomplete RBBB 8,9% 

7-6 LPFB 0,6% 

7-7 LAFB 25,9% 

8-1-1,8-1-2, 8-1-3 Extrasystoles 1,9% 

9-7 Early repolarization 3,2% 

8-7 Sinus tachycardia 1,3% 

 - Sinus arrhythmia 0,6% 

Overall 100% 

 

 

In 36.7% of patients pathological ECG changes 

were not registered. Out of major abnormalities the 

most often pathology was LVH, of minor 

abnormalities was incomplete bundle branch blocks. 

 

                       Table 2 

The prevalence of ECG abnormalities by gender differences. 

 

 ECG abnormalities Men women 

n % n % 

 

Major 

abnormalities 

LVH 7 14,3% 19 17,5% 

Major ST-T 

abnormalities 

1 2% 1 0,9% 

Complete LBBB 1 2% 1 0,9% 

AF - - 1 0,9% 

 

 

 

Minor 

abnormalities 

Minor ST-T 

abnormalities 

- - 2 1,8% 

Incomplete RBBB 2 4,1% 12 11% 

LPFB - - 1 0,9% 

LAFB 16 32,7% 25 23% 

Extrasystoles - - 3 2,7% 

Early repolarization 3 6,1% 2 1,8% 

Sinus tachycardia 1 2% 1 0,9% 

Sinus arrhythmia - - 1 0,9% 

Normal 18 36,7% 40 36,7% 

Overall 49 100% 109 100% 

χ2=9,835; р=0,043 

 

 

Major ECG abnormalities in particular LVH, 

AF, were more often among women, and was 

confirmed by a statistically significant p-value. 

While minor abnormalities, such as LPFB, early 

repolarization occurred more among men. 

 

 

                                                                              Table 3 

The prevalence of ECG abnormalities by national differences. 

   

 ECG abnormalities Kazakh Uzbek 

n % n % 

 

Major abnormalities 

LVH 16 16,8% 10 16,1% 

Major ST-T abnormalities 2 2,1% - - 

Complete LBBB 1 1% 1 1,6% 

AF - - 1 1,6% 

 

 

 

Minor ST-T abnormalities 1 1% 1 1,6% 

Incomplete RBBB 8 8,3% 6 9,8% 

LPFB 1 1% - - 
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Minor abnormalities LAFB 23 23,9% 18 29% 

Extrasystoles 1 1% 2 3,2% 

Early repolarization 2 2,1% 3 4,8% 

Sinus tachycardia 1 1% 1 1,6% 

Sinus arrhythmia 1    1% - - 

Normal 39 40,7% 19 30,7% 

Overall 96 100% 62 100% 

χ2=7,753; р=0,101 

 

  

These ECG data did not differ by nationality. 

 

                                                                                               Table 4 

Prevalence of ECG abnormalities among urban and rural population. 

 

 ECG abnormalities Urban Rural 

n % n % 

 

Major 

abnormalities 

LVH 18 18,9% 8 12,7% 

Major ST-T abnormalities 2 2,1% - - 

Complete LBBB 1 11,1% 1 1,6% 

AF - 0 1 1,6% 

 

 

 

Minor 

abnormalities 

Minor ST-T abnormalities 2 2,1% - 0 

Incomplete RBBB 8 8,4% 6 9,4% 

LPFB - - 1 1,6 

LAFB 22 23,1% 19 30,2% 

Extrasystoles 1 1,1% 2 3,2% 

Early repolarization 2 2,1% 3 4,8% 

Sinus tachycardia 1 1,1% 1 1,6% 

Sinus arrhythmia 1 1,1% - - 

Normal 37 38,9% 21 33,3% 

Overall 95 100% 63 39,2% 

χ2=10,237; р=0,037 

 

 

Studying the prevalence of ECG abnormalities, 

depending on the place of residence showed that the 

major abnormalities statistically significantly met 

more frequently among citizans and the minor 

abnormalities are more common among rural 

residents. 

DISCUSSIONS. As the result of our study 

ECG changes the highest prevalence of ECG changes 

in men. Similar results were obtained by researchers 

De Bacquer and Assantachai [14,15]. Nevertheless, 

many works in the literature showed the same 

prevalence of ECG changes as men so in women [16, 

17]. In the contrast to this, some researchers report 

that ECG abnormalities more often registered in 

women, compared to men [18, 19]. 

As it shown in Table - 2, there were no 

statistically significantly differences in the  

prevalence of ECG abnormalities amongst Kazakh 

and Uzbek nationality. Similar results were obtained 

while comparing the ECG abnormalities of Arab, 

Indian, Jordanian, Filipino, Caucasian origins where 

were no significant differences among examining 

determinants [20]. In addition, there have been a lot 

of researches with statistically significant changes 

among different nationalities [21,22]. 

The results of our study showed that ECG 

abnormalities are most often encountered in rural 

region and it is comparable with the study carried out 

in Tanzania, which revealed a higher incidence of 

ECG abnormalities in rural residents [23]. While the 

researchers from Turkey found in their research the 

same prevalence of ECG abnormalities, as for 

citizens, so for urban residents [24]. 

 

CONCLUSION: 

1. In the result of our population-based study we 

revealed that only 36.7% of people had not registered 

ECG changes. 

2. Major ECG abnormalities, in particular LVH, 

AF were more often among women while minor 

abnormalities, such as LPFB, early repolarization 

occurred more among men. 

3. Changes in cardiac electrophysiology were 

not varies by ethnicity. 

4. Major ECG abnormalities’ determinants were 

more often among city dwellers, while minor ECG 

abnormalities were occurred in rural areas. 
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