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Abstract
The aim of the study was to investigate the ethnic and age-related characteristics of the electrical activity of the heart in older 

adults with chronic kidney disease (CKD).
Methods and Results: A total of 522 patients aged between 60 and 89 years with different stages of CKD were examined. 

For a comparative analysis, we formed 3 ethnic groups (Yakuts, Evens, and Russians) and 2 age groups (60-74 years and 75-89 
years). All patients underwent ECG. The laboratory analysis included determining the blood creatinine level for further calculation 
of the GFR using the Cockcroft&Gault formula, followed by determining the stage of CKD. A decrease in renal function was 
more typical for people of 75-89 years. The results of the study confirmed the close relationship of CKD in older adults with the 
pathology of the cardiovascular system. Changes in the electrical activity of the heart predominated in Russians, compared to other 
ethnic groups, and were less pronounced in the Evens.(International Journal of Biomedicine. 2021;11(3):351-354.)
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Introduction
The high incidence of cardiovascular diseases in kidney 

pathology is well known.(1-3) On the one hand, pathology of the 
cardiovascular system, according to the results of numerous 
studies, is the main cause of death in patients with chronic 
kidney disease (CKD).(4-6) At the same time, in the older adults, 

the presence of a combination of two or more diseases often 
aggravates cardiovascular pathology.(7-9) Even mild renal 
dysfunction in patients with early stages of CKD can increase 
the risk of ischemic heart disease, myocardial infarction and 
other cardiovascular complications, significantly worsening 
the quality and prognosis of life in such patients.(10-12) In this 
regard, it is important to study the electrical activity of the 
heart and problems related to cardiorenal relationships in 
older adults suffering from CKD.

The aim of the study was to investigate the ethnic and 
age-related characteristics of the electrical activity of the heart 
(EAH) in older adults with CKD.
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Materials and Methods
A total of 522 patients aged between 60 and 89 years 

with different stages of CKD were examined. All patients 
were divided into 3 groups; their nationality was indicated by 
self-determination. Group 1 consisted of 174 patients - Evens 
living in the Arctic zone of Yakutia. Group 2 included 177 
patients of Yakut nationality living in the Vilyui zone. Group 
3 was comprised 171 patients of Russian nationality living in 
the Central and Vilyui zones of Yakutia. 

The age of the examined patients varied from 60 to 89 
years; the average age of the surveyed was 72.7±7.2 years 
(72.9±7.2 for men and 72.6±7.2 for women). The division by age 
groups was carried out on the basis of the WHO classification: 
the age group of 60-74 years, the age group of 75-89 years.

The research program included the following sections: 
informed consent of the respondent to conduct research and 
donate blood; a thorough and in-depth collection of medical 
history, review of outpatient medical records from clinics at 
the place of residence, clinical examination by an internist 
and nephrologist. All patients underwent ECG. The laboratory 
analysis included determining the blood creatinine level for 
further calculation of the GFR using the Cockcroft&Gault 
formula, followed by determining the stage of CKD. 
According to the classification of the KDIGO committee,(13) 

the stages of CKD, depending on the GFR, were distributed 
as follows: Stage 1 (≥90 ml/min/1.73m2), Stage 2 (60-89 ml/
min/1.73m2), Stage 3A (45-59 ml/min/1.73m2), and Stage 3B 
(30-44 ml/min/1.73m2).

A standard 12-lead ECG was recorded at 50 mm/s for 10-
12 cycles with a  Cardiovit AG-I system (Austria). LVH was 
defined as a Sokolow-Lyon voltage amplitude of (SV1+RV5 
or RV6) ≥35mV and a Cornell product of [(RaVL+SV3)×QRS 
duration] >2440 mV·ms.

Statistical analysis was performed using IBM SPSS 
Statistics for Windows, Version 19.0  (Armonk, NY: IBM 
Corp.). For descriptive analysis, results are presented as median 
(Me), first quartile (25th percentile) and third quartile (75th 
percentile). A non-parametric Kruskal-Wallis test was used 
for comparisons of median values among groups. Categorical 
variables were analyzed using the Chi‑square test with the 
Yates’ correction. A value of P<0.05 was considered significant.

The study was approved by the Ethics Committee of the 
Yakut Science Center of Complex Medical Problems. 

Results and Discussion
Assessment of renal function showed that in both age 

groups, GFR was statistically significantly lower in Russians 
than in Yakuts and Evens (P=0.015) (Table 1). In the age group 
of 75-89 years, we found a decrease in renal function in all 
ethnic groups; statistically significant differences in age-related 
GFR were obtained in representatives of the Russian and Yakut 
nationalities (P<0.001). The data obtained is consistent with 
the studies of many foreign scientists on the effects of aging on 
kidney function.(14-16) Renal dysfunction is more common in the 
group of 75-89 years. Adult Russians of both age groups had an 
unfavorable background for dysfunction.

Ethnicity-dependent electrocardiographic changes in 
different age groups are presented in Table 2. In the group 
of 60-74 years, LVH was significantly more often recorded 
among the Yakuts than among compared the Russians (39.0%) 
and Evens (27.3%) (P=0.006). ECG changes, such as atrial 
enlargement, tachycardia, atrioventricular block, extrasystole, 
atrial fibrillation and pathologic Q waves, were observed more 
often among the Yakuts and Russians than among compared 
the Evens; however, the differences were statistically 
insignificant. In the group of 75-89 years, tachycardia was 
significantly more often detected in Russians (P=0.002); 
myocardial infarction was significantly less frequently 
recorded in Evens (12.8%) versus 29.3% in Yakuts and 33.7% 
in Russians (P=0.004). Other ECG changes did not have 
statistically significant differences.

A comparative analysis of combined pathology of the 
kidneys and the heart, depending on ethnicity and age, was 
carried out. Table 3 presents electrocardiographic changes, 
depending on the CKD stages for the age category of 60-74 
years and each ethnic group. Among Evens of the age group of 
60-74 years, ECG changes did not depend on renal function. 
Among the Yakuts, tachycardia was more often detected at 
Stage 3A; among Russians, extrasystoles were more often 
detected in Stage 3B.

Electrocardiographic changes registered in the age group 
of 75-89 years depending on the CKD stages are presented 
in Table 4. In Yakuts of the age group of 75-89 years, ECG 
changes did not depend on the CKD stage. Among Evens 
and Russians, atrial enlargement was more common in CKD 
Stage 3A (P<0.001). In Russians of the age group of 60-74 
years with CKD Stage 3A, bradycardia was also most often 
registered (P<0.001). 

In conclusion, a decrease in renal function is more typical 
for people of 75-89 years. The most severe kidney damage is 
experienced by representatives of the Russian nationality in 
the age group of 75-89 years. An electrocardiographic study 
of the state of the heart muscle showed that the frequency of 
the LVH, which is a sign of long-term arterial hypertension, 
increased as the stage of CKD progressed. The prevalence of 
tachycardia and extrasystole can be explained by an increase in 
the activity of the sympathetic nervous system in patients with 
CKD, especially when combined with chronic heart failure. 
Changes in the EAH predominate in Russians, compared to 
other ethnic groups, and are less pronounced in the Evens. The 
results of the study confirmed the close relationship of CKD in 
older adults with the pathology of the cardiovascular system. 

Table1. 
GFR in each ethnic group, depending on the age category (ml/min 
/1.73m2)

Age, years Ethnos Ме Q1 Q3

60-74
(n=265)

Evens (n=88) 78.5 61.5 91.75
Yakuts (n=95) 82.0 68.0 90.0

Russians (n=82) 69.0 46.5 83.75

75-89
(n=257)

Evens (n=86) 67.0 52.0 82.0
Yakuts (n=82) 59.0 45.0 80.5

Russians (n=89) 40.0 35.0 52.0
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Table 2.
Ethnicity-dependent electrocardiographic changes in different age groups

Age group Ethnos
LVH AE B/c T/c AVB E/s AF AQW

n % n % n % n % n % n % n % n %

60-74
(n=265)

Evens
 (n=88) 24 27.3 3 3.4 7 8.0 4 4.5 2 2.3 5 5.7 6 6.8 14 15.9

Yakuts
(n=95) 48 50.5 8 8.4 10 10.5 6 6.3 6 6.3 10 10.5 8 8.4 21 22.1

Russians
(n=82) 32 39.0 8 9.8 12 14.6 6 7.3 8 9.8 13 15.9 13 15.9 21 25.6

χ² 10.36 2.92 1.97 0.6 4.21 4.65 4.29 2.48

P 0.006 0.23 0.37 0.74 0.12 0.1 0.12 0.29

75-89
(n=257)

Evens
(n=86) 35 40.7 10 11.6 8 9.3 3 3.5 3 3.5 4 4.7 9 10.5 11 12.8

Yakuts
(n=82) 36 43.9 11 13.4 12 14.6 8 9.8 4 4.9 11 13.4 11 13.4 24 29.3

Russians
(n=89) 42 47.2 21 23.6 15 16.9 18 20.2 6 6.7 12 13.5 8 9.0 30 33.7

χ² 0.75 5.34 2.23 12.52 0.97 4.71 0.89 11.1

P 0.69 0.07 0.33 0.002 0.62 0.1 0.64 0.004

LVH - left ventricular hypertrophy, AE - atrial enlargement, Bc - bradycardia, Tc- tachycardia, E/s - extrasystole, AF- atrial fibrillation, 
AQW - abnormal Q waves

Table 3. 
Electrocardiographic changes, depending on the CKD stages for the age category of 60-74 years and each ethnic group

Ethnos Stage of
CKD

LVH AE B/c T/c AVB E/s AF AQW

n % n % n % n % n % n % n % n %

Evens
(n=88)

1 7 24.1 0 0 1 3.4 2 6.9 2 6.9 3 10.3 5 17.2 2 6.9

2 11 28.2 2 5.1 6 15.4 1 2.6 0 0 2 5.1 1 2.6 6 15.4

3А 5 31.3 1 6.3 0 0 0 0 0 0 0 0 0 0 4 25.0

3B 1 25.0 0 0 0 0 1 25 0 0 0 0 0 0 2 50.0

χ² 0.3 1.9 5.47 5.34 4.16 2.4 7.5 6.23

P 0.96 0.59 0.14 0.15 0.24 0.49 0.06 0.1

Yakuts
(n=95)

1 19 70.4 4 14.8 2 7.4 1 3.7 2 7.4 2 7.4 1 3.7 7 25.9

2 21 38.9 4 7.4 7 13.0 2 3.7 2 3.7 7 13.0 5 9.3 11 20.4

3А 6 60.0 0 0 1 10.0 3 30.0 1 10.0 0 0 1 10.0 3 30.0

3B 2 50.0 0 0 0 0 0 0 1 25.0 1 25.0 1 25.0 0 0

χ² 7.54 2.79 1.09 10.68 3.27 2.69 2.29 1.82

P 0.06 0.43 0.78 0.014 0.35 0.44 0.52 0.61

Russians
(n=82)

1 2 13.3 1 6.7 2 13.3 2 13.3 1 6.7 1 6.7 1 6.7 4 26.7

2 19 50.0 3 7.9 4 10.5 3 7.9 3 7.9 4 10.5 8 21.1 10 26.3

3А 5 50.0 3 30.0 1 10.0 0 0 2 20.0 1 10.0 1 10.0 4 40.0

3B 6 31.6 1 5.3 5 26.3 1 5.3 2 10.5 7 36.8 3 15.8 3 15.8

χ² 7.03 5.4 2.78 1.73 1.52 8.29 1.98 2.07

P 0.07 0.15 0.43 0.63 0.68 0.04 0.58 0.56

LVH - left ventricular hypertrophy, AE - atrial enlargement, Bc – bradycardia, Tc- tachycardia, E/s – extrasystole, AF- atrial fibrillation, 
AQW - abnormal Q waves
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Table 4.
Electrocardiographic changes, depending on the CKD stages for the age category of 75-89 years and each ethnic group

Ethnos Stage of
CKD

LVH AE B/c T/c AVB E/s AF AQW

n % n % n % N % n % n % n % n %

Evens
(n=86)

1 7 77.8 0 0 1 11.1 1 11.1 0 0 1 11.1 0 0 2 22.2

2 16 38.1 3 7.1 3 7.1 2 4.8 2 4.8 1 2.4 4 9.5 5 11.9

3А 9 36.0 7 28.0 2 8.0 0 0 0 0 1 4.0 1 16.0 2 8.0

3B 3 30.0 0 0 2 20.0 0 0 1 10.0 1 10.0 1 10.0 2 20.0

χ² 5.95 9.84 1.67 3.02 2.69 2.0 1.91 1.73

P 0.11 0.02 0.64 0.39 0.44 0.57 0.59 0.63

Yakuts
(n=82)

1 2 100 0 0 0 0 1 50.0 0 0 0 0 0 0 0 0

2 18 47.4 2 5.3 4 10.5 3 7.9 1 2.6 4 10.5 4 10.5 12 31.6

3А 10 41.7 5 20.8 5 20.8 2 8.3 1 4.2 5 20.8 5 20.8 7 29.2

3B 6 33.3 4 22.2 3 16.7 2 11.1 2 11.1 2 11.1 2 11.1 5 27.8

χ² 3.61 4.82 1.65 3.92 2.05 1.8 1.8 0.95

P 0.31 0.19 0.65 0.27 0.56 0.61 0.61 0.82

Russians
(n=89)

1 - - - - - - - - - - - - - - - -

2 5 62.5 0 0 0 0 2 25.0 1 12.5 1 12.5 0 0 2 25.0

3А 17 56.7 15 50.0 13 43.3 4 13.3 2 6.7 4 13.3 3 10.0 15 50.0

3B 20 39.2 6 11.8 2 3.9 12 23.5 3 5.9 7 13.7 5 9.8 13 25.5

χ² 3.14 18.03 22.72 1.34 0.48 0.01 0.87 5.38

P 0.21 <0.001 <0.001 0.51 0.79 0.99 0.65 0.07


