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In northern regions, cardiovascular pathology tends to be more aggressive, is likely to occur at a young age already 

and often results in disability and even mortality among people who have not yet reached the retirement age. 
The aim of this study was to assess the structure and age-specific dynamics of basic factors able to cause cardiovascu-

lar diseases in men living in northern regions and the total cardiovascular risk.  
We conducted a one-center experimental cross-sectional comparative one-sample study of 116 men living in the north 

of the Magadan region. The complex study program included questioning, anthropometric examination, laboratory bio-
chemical tests and molecular-genetic screening of candidate genes of essential hypertension (AGT (rs 4762), AGTR1 
(rs5186), ADD1 (rs4961), NOS3 (rs2070744), and АСЕ (rs4340)). Genotyping was performed using real-time polymerase 
chain reaction. The total cardiovascular risk was calculated using the SCORE scale.  

The structure of basic risk factors that can cause cardiovascular diseases in men in the Magadan region includes both modi-
fiable (smoking, obesity, essential hypertension, and dyslipidemia) and non-modifiable ones (climatic-geographic and genetic risk 
factors) in various age groups. With age, risk factors exert stronger influence on each other thus aggravating the clinical course of 
cardiovascular diseases and increasing risks of fatal cardiac events. This is especially important for northern regions where people 
are exposed to such non-modifiable risk factors as extreme climate. Moderate risk of cardiovascular diseases (according to the 
SCORE scale) was established for all men living in the North already at a young age. Therefore, a key task is to develop a strategy 
for active prevention of cardiovascular pathology that covers public at large starting from younger age groups.  

Keywords: total cardiovascular risk, genetic risk factors, SNP, cardiovascular prevention, essential hypertension, 
dyslipidemia, obesity, North. 
 

 
Cardiovascular diseases (CVDs) have long 

been persistently occupying leading places as 
regards their prevalence not only in Russia but 
across the globe as well. Most variable meas-
ures have been actively implemented to reduce 
cardiovascular mortality but despite that car-
diovascular incidence and mortality rates in 
young people (younger than 45 years) continue 
to grow. In 2005–2007, incidence of acute 
myocardial infarction was 4.3 % in this age 
group but it grew up to 5.7 % in 2012–2014 and 
it should be noted that 90 % of patients with 
this diagnosis were males [1].  

CVDs belong to a large group of multi-
factorial diseases that are caused by combined 
effects of hereditary and non-hereditary fac-

tors. Cardiovascular risks can be altered by 
modifying burden of some of these factors. 
The National Russian recommendations on 
cardiovascular prophylaxis establish that  
‘factors able to create elevated cardiovascular 
risks include dyslipidemia, smoking, abdomi-
nal obesity, psychosocial factors, and diabetes 
mellitus; factors able to mitigate them include 
consuming sufficient amounts of fruit and 
vegetables and regular physical activity’ [2]. 
Some risk factors for CVDs, such as age, gen-
der, and genetics, cannot be modified, but 
many others, including hypertension, obesity, 
diabetes, dyslipidemia, smoking, and air pollu-
tion, can be prevented or corrected [3]. RF 
modification can considerably (up to 75 %) 
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prevent premature incidence and mortality 
caused by diseases of the circulatory system 
[4, 5].  

Many various scales have been developed 
and are actively used to quantify total cardio-
vascular risk, for example, Framingham Risk 
Scale, SCORЕ (Systematic Corоnary Risk 
Evaluation), PROGRAM (Prospective Cardio-
vascular Munster Study) and others [6]. Use of 
these scales makes it possible to analyze the 
whole set of likely risk factors and predict car-
diovascular events in future. 

In 2023, the WHO Western Pacific Office 
adopted the Regional Action Framework for 
Noncommunicable Disease Prevention and 
Control in the Western Pacific region aimed at 
promoting and encouraging responsible health 
behaviors among people living in the region 
[7]. Promoting healthy lifestyles among popu-
lation and encouraging people to give up bad 
habits is a powerful prevention tool able to 
considerably reduce risks of cardiovascular 
pathology, diabetes mellitus, and obesity.  

In Russia, the Federal Project ‘Fighting 
against Cardiovascular Diseases’ has been im-
plemented within the Healthcare National pro-
ject for a long time. Its major goal is to im-
plement active CVDs prevention at the state 
level. However, despite the whole wide range 
of implemented prevention activities, etiologi-
cal RF, pathogenetic RF and RF causing pre-
mature cardiovascular deaths are still prevalent 
in Russia. And it is absence of any traditions 
of keeping healthy lifestyles and responsible 
health behaviors among Russians that can be 
considered the main reason for wide CVDs 
prevalence [8].  

It is especially vital to resolve health is-
sues of working age population and to pre-
serve labor potential in the Arctic region and 
areas close to it since there are plans for their 
active development for the period up to 2035 
fixed by the President Order No. 645 dated 
October 26, 2020. Cardiovascular pathology is 
known to be more aggressive in northern re-
gions, its onset usually occurs at younger ages 
and it often results in disability or even prema-
ture death among people who have not yet 
reached the retirement age [9–12]. Men are the 

most vulnerable population group in this re-
spect. According to B.A. Revich with col-
leagues (2023), on average, over 2000–2021, 
cardiovascular mortality among men was higher 
than the national average in all regions in the 
Arctic, excluding the Yamal Nenets Autono-
mous Area. Thus, it was more than 30 % 
higher in the Murmansk region and Chukotka, 
more than 20 % higher in the Arkhangelsk re-
gion, Magadan region and Karelia, and more 
than 15 % higher in the Komi Republic and 
the Nenets Autonomous Area [13]. 

Higher mortality rates in the North can be 
due to extremely uncomfortable natural and 
climatic, geomagnetic and social-demographic 
conditions. In addition to that, burden of CVDs 
caused by metabolic risk factors is considerably 
higher for men than women, which might be 
associated with protective effects of female 
hormones and higher prevalence of such risk 
factors among men [3]. Epidemiology of CVDs 
and their RF as well as cardiovascular mortality 
is known to have considerable regional peculi-
arities [4].  

Given all aforementioned, active CVDs 
prevention for people in the North aimed at crea-
ting the most effective mechanisms of health 
protection and promotion is among primary 
tasks of contemporary healthcare. J.S. Berger 
with colleagues suggested selective use of vari-
ous prevention measures according to the total 
cardiovascular risk. It is important to reveal a 
target group with high and extremely high car-
diovascular risks among relatively healthy  
asymptomatic people since they are likely to 
need some drug correction as well [14]. 

The aim of this study was to assess the 
total cardiovascular risk, structure, levels and 
age-specific dynamics of basic factors able to 
cause cardiovascular diseases in men living in 
northern regions.  

Materials and methods. To achieve the 
study goals, the continuous sampling method 
was employed to create a sample of 116 men 
living in the North (their average age was 
39.4 ± 12.30 years). The study participants 
were mostly Caucasians; they were considered 
tentatively healthy and were not relatives; they 
all had been born in the Magadan region and 
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lived there ever since, that is, were representa-
tives of the 1st to 3rd generation of the local 
population. All study participants gave their 
informed written consent to take part in it and 
to have their personal data analyzed. The re-
search was conducted in conformity with the 
ethical principles stipulated by the WMA Dec-
laration of Helsinki (2013) and approved by 
the Ethics Committee of the “Arktika” Scien-
tific Research Center of the Far East Branch of 
the Russian Academy of Sciences (the report 
No. 002/021 dated November 26, 2021). 

The examined sample was divided into 
two age-specific groups, Group 1 made of men 
aged 20–40 years (59 people) and Group 2 
made of men aged 40–65 years (57 people). 
Data on basic risk factors identified for men 
living in the Omsk, Ryazan, and Krasnodar 
regions were used as comparison indicators to 
identify regional peculiarities in the structure 
of cardiovascular risk factors typical for men 
living in the North [15–21]. All examined  
cohorts were comparable in terms of sex 
(men), age (20–64 years), ethnicity (Cauca-
sians) and the range of analyzed indicators. All 
participants took part in questioning aimed at 
identifying family medical history and presence 
of CVD RF; they also took part in anthropom-
etric, biochemical and molecular-genetic ex-
aminations. Whole blood taken in the morning 
on empty stomach from the ulnar vein was 
used as the test material in biochemical and 
molecular-genetic screening.  

Anthropometric examination was con-
ducted prior to lunchtime. The following somatic 
data were obtained for each participant: body 
height (cm); body weight; waist circumference; 
chest circumference. Body mass index (BMI) 
was calculated according to the conventional 
procedure (BMI = body weight (kg) / squared 
height (m) (kg/m2)). Conventional WHO criteria 
were employed to identify BMI-specific groups 
where BMI < 18.5 kg/m2 is considered under-
weight; BMI = 18.5–24.9 kg/m2, normal weight; 
BMI = 25.0–29.9 kg/m2, overweight; and BMI > 
30 kg/m2 is considered obesity [22]. 

To identify functional peculiarities of the 
cardiovascular system, we measured the par-
ticipants’ blood pressure (BP), systolic (SYS 
mm Hg) and diastolic (DIA mm Hg), and heart 
rate (HR, bpm). BP ≥ 130 / 85 mm Hg was 
considered as elevated normal blood pressure 
(ENBP). Essential hypertension (EH) was di-
agnosed at BP values ≥ 140 / 90 mm Hg [23].  

The following lipid metabolism indica-
tors were identified in all participants: total 
cholesterol (TCS, mmol/l), triglycerides (TG, 
mmol/l), high density lipoproteins cholesterol 
(HDL, mmol/l) and low density lipoproteins 
cholesterol (LDL, mmol/l). Atherogenicity 
index (AI) was calculated per the following 
formula: AI = (TCS – HDL) / HDL1. The fol-
lowing dyslipidemia criteria were employed 
in accordance with the Russian Recommenda-
tions of the 7th Revision issued in 2020 [24] 
and National Cholesterol Education Program 
(NCEP) expert report [25]: hypertriglyc-
eridemia at TG > 1.7 mmol/l; hypercholes-
terolemia at TCS > 5.2 mmol/l; hypoal-
phacholesterinaemia at HDL < 1.03 mmol/l 
and at LDL > 3 mmol/l meant the high level 
of this indicator.  

Several SNP of EH candidate genes were 
examined as genetic cardiovascular risk fac-
tors including AGT (rs4762), AGTR1 
(rs5186), ADD1 (rs4961), NOS3 (rs2070744), 
and АСЕ (rs4340). Genome DNA was ex-
tracted for molecular-genetic testing by the 
standard phenol-chloroform method. The fol-
lowing genotyping was accomplished by the 
real-time polymerase chain reaction (PCR) us-
ing the commercial kits SNP-Screen (Syntol, 
Russia).  

The total cardiovascular risk was calcu-
lated using the SCORE scale, which covers sex, 
age, SYS, smoking status and total cholesterol. 
The scale is based on results obtained by cohort 
studies with more than 205 thousand partici-
pants that were conducted in 12 European 
countries, Russia included. The resulting score 
is likelihood of death due to cardiovascular dis-
ease in the next 10 years given in percent. De-

__________________________ 
 

1 Klimov А.N., Nikul’cheva N.G. Obmen lipidov i lipoproteidov i ego narushenie: rukovodstvo dlya vrachei [Lipid and 
lipoprotein metabolism and its disruption: guide for physicians]. Saint Petersburg, Piter Kom Publ., 1999, 512 p. (in Russian). 
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pending on the resulting risk level (in percent), 
a patient is assigned into one of the following 
categories: below 5 % means low risk and 5 % 
and above means high risk. The relative risk 
scale was used additionally to the SCORE scale 
for the age group of 20–39 years [26]. 

The data were statistically analyzed using 
Statistica 7.0 software package. Quantitative 
data were given as M ± m (M is simple mean 
and m is error of mean). Inter-group differences 
were estimated using Student’s t-test (differ-
rences were considered significant at р < 0.05). 
Frequencies of genotypes and alleles were es-
timated based on the Hardy – Weinberg equi-
librium and compared using Pearson’s χ2 test 
(the equilibrium holds at p > 0.05). 

Results and discussion. The following risk 
factors were established for the examined cohort 
made of male residents of the Magadan region: 
smoking, elevated normal blood pressure and 
essential hypertension, obesity (BMI 30 or 
above), dyslipidemia, significant frequency of 
genes that increase cardiovascular risks in the 
gene pool of the examined northern residents.  

Smoking men accounted for 16.4 % in the 
analyzed cohort; higher prevalence of smoking 
was detected in Group 1 (people aged  
20–40 years), 16.9 % against 15.8 % in Group 2 
(people aged 40–65 years). However, we  
believe these figures to be greatly underesti-
mated due to personalized methods applied to 
perform questioning. Therefore, the results do 
not give the actual situation with prevalence of 
smoking in our region. As reported by 
Yu.V. Barbaruk [27], anonymous questioning 
established that 42 % of Magadan region resi-
dents older than 15 years smoked regularly. 
Some researchers believe that the Magadan 
region is among those with the highest number 
of smokers; however, we compared the same 
indicators in other regions (the data are given 
in Figure 1) and as a result, prevalence of 
smokers in the Magadan region (42 %) turned 
out to be similar to that established in the Rya-
zan region (49.2 %) [18] and Krasnodar region 
(51.6 %) [21] and considerably lower (p < 0.001) 
than prevalence of smokers in the Omsk re-
gion (76.8 %) [15]. 

EH prevalence was established to be 
37.72 % in the analyzed sample and this was 
quite similar to EH prevalence established in 
other Russian region (Figure 1). Analysis of age-
specific dynamics in this factor revealed that the 
proportion of men with ENBP was 20.34 % (per 
SYS) and 5.08 % (per DIA) among men 
younger than 40 years (Group1). In addition to 
that, despite quite young age of people in this 
group, prevalence of stage 1 EH amounted to 
8.47 % (per SYS) and 11.84 % (per DIA). The 
proportion of people with ENBP per SYS was a 
bit lower in Group 2 (aged 40–65 years) and 
amounted to 14.55 % but it was significantly 
higher per DIA, 16.36 %. The proportions of 
men with EH per both SYS and DIA grew sig-
nificantly in Group 2 and amounted to 29.09 and 
27.28 % respectively. 

Tension in the cardiovascular system 
functioning was estimated in two analyzed 
groups of male northern residents as the sum 
of frequency of people with ENBP and stage 
1 EH per SAS and DIA. As a result, its preva-
lence amounted to 45.73 % in Group 1 (peo-
ple aged 20–40 years); it was significantly 
higher in Group 2 (people aged 40–65 years) 
where it was 87.28 %. We believe that higher 
frequency of ENBP and EH and generally 
higher prevalence of elevated BP in Group 2 
(men aged 40–65 years) reflects age-specific 
dynamics and can also be due to significantly 
higher body weight in this group.  

 

 
Figure 1. Prevalence of main cardiovascular risk 

 factors in several Russian regions, % 
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The average BMI value is 26.9 ± 0.38 in 
the analyzed group of male northern residents, 
which is classified as overweight. Forty-one 
point seven percent of the examined men 
turned to be overweight. Obesity prevalence is 
21.8 % in the analyzed population and the fig-
ure is comparable with its prevalence in the 
Krasnodar region and considerably lower than 
obesity prevalence in the Omsk (р = 0.001) 
and Ryazan regions (р = 0.002).  

Analysis of sex-specific dynamics of un-
healthy body weight in the analyzed group of 
male northern residents established overweight 
in 32.76 % among men from Group 1 (20–40 
years old); Class 1 obesity was detected in 
12.07 %; Class 2 obesity, in 3.45 %. Issues of 
unhealthy weight tend to aggravate with age in 
the analyzed cohort and there is a significant 
growth in BMI values deviating from its safe 
range. Thus, overweight was identified in 
47.37 % of men from Group 2 (aged 40–65 
years); Class 1 obesity, in 22.81 %; Class 2 
obesity, in 5.26 %. 

Hypercholesterolemia prevalence was the 
highest in the cohort of male Magadan region 
residents in comparison with their peers from 
the Omsk, Ryazan and Krasnodar region and 
amounted to 50.86 % (Figure 1). The reference 
group included populations from regions with 
various climatic and geographic conditions, 
including those located in the southern and 
central parts of Russia. The Magadan region is 
located in the north-eastern Russia and is con-
sidered an Arctic area. We believe that such a 

high proportion of people with elevated TCS 
levels in blood may indicate that metabolism 
of Caucasian immigrants had to adapt to this 
new environment and switch from its tradi-
tional protein-carbohydrate variant to a ‘north-
ern’ or protein-lipid one. It is reported in lit-
erature sources that this switch usually leads to 
growing TCS levels in blood and energy sup-
port for adaptation is predominantly provided 
by lipids2. Table 1 characterizes lipid profile 
indicators in the examined groups of northern 
residents. 

Analysis of age-specific dynamics of lipid 
profile established that total cholesterol levels, 
low density lipoproteins and AI values were 
already at the upper limit of the safe range al-
ready in young northern residents and the issue 
only aggravates with age. We established high 
prevalence of dyslipidemia in the analyzed 
groups of male northern residents (Figure 2). 

The following RFs were identified in the 
structure of dyslipidemia prevalence in  
Group 1 (young men): hypercholesterolemia 
(30.51 %), elevated LDL levels (30.51 %), 
hypoalphaholesterolemia (8.48 %), and hy-
pertriglyceridemia (10.71 %) Dyslipidemia 
prevalence was significantly higher in Group 
2 (men aged 40–65 years) and more than a 
half of men in it had hypercholesterolemia 
(59.65 %), elevated LDL levels (61.40 %), 
hypoalphaholesterolemia (10.53 %), and hy-
pertriglyceridemia (29.82 %). Atherogenicity 
index (AI) is widely used in calculating risks 
of deaths caused by atherosclerosis-associated  

T a b l e  1   
Lipid profile indicators in the analyzed groups of northern residents (M ± m) 

 
Total  

cholesterol,  
mmol/l 

High density 
lipoproteins, 

mmol/l 

Low density  
lipoproteins, 

mmol/l 

Triglycerides, 
mmol/l 

Atherogenicity 
index, arbitrary 

units 
Group 1 
(aged 20–40 years) 4.98 ± 0.14 1.31 ± 0.04 3.21 ± 0.12 0.99 ± 0.08 2.70 ± 0.11 

Group 2 
(aged 40–65 years) 5.75 ± 0.13 1.33 ± 0.05 3.79 ± 0.11 1.43 ± 0.10 3.60 ± 0.17 

Significance of 
differences р = 0.000 р = 0.691 р = 0.001 р = 0.001 р = 0.000 

 
__________________________ 
 

2 Kaznacheev V.P., Kulikov V.Yu., Panin L.Е., Sokolov V.P., Lyakhovich V.V., Shorin Yu.P., Mayanskii D.N. Mekha-
nizmy adaptatsii cheloveka v usloviyakh vysokikh shirot [Human adaptation mechanisms in high latitudes]. Leningrad, Med-
itsina Publ., 1980, 200 p. (in Russian). 
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Figure 2. Dyslipidemia prevalence in the analyzed 

groups of male northern residents 

 
Figure 3. Prevalence of EH candidate genes in various 
populations: 1, northern male residents of the Magadan 

region; 2, Caucasian population; 3, American 
population; 4, Asian population; 5, African population 

diseases as an effective prognostic marker. 
Comparative analysis of the Group 1 and 2 
established this indicator to be higher than its 
reference level in Group 2 (men aged 40–65 

years) and was also significantly higher than 
in Group 1 (men aged 20–40 years).  

The present study is the first to analyze 
such a non-modifiable risk factor as preva-
lence of genes that increase cardiovascular 
risks. Frequency of alleles and genotypes in 
two analyzed groups corresponds to the Hardy – 
Weinberg equilibrium (р > 0.05). We estab-
lished that frequency of alleles creating  
elevated risks of essential hypertension is 
ADD1*T = 15.6 %, AGT*T = 17.26 %, 
AGTR1*C = 24.22 %, NOS3*C = 33.63 % 
and ACE*D = 49.54 % in the general male 
population in the Magadan region. Frequency 
of genes involved into blood pressure regula-
tion has certain ethnic peculiarities; given that, 
we compared the analyzed population made of 
male northern residents with some basic world 
populations3 (Figure 3). The analyzed popula-
tion was found to demonstrate the Caucasian 
type of gene frequency as per the analyzed 
polymorphisms.   

Table 2 provides data obtained by ge-
netic-molecular testing performed in the ana-
lyzed groups. 

Although genetic risk factors cannot be 
modified, they should be always considered 
when assessing the total cardiovascular risk. It 
is noteworthy that we did not establish any au-
thentic differences in prevalence of the ana-
lyzed polymorphisms between the male north-
ern population of the Magadan region and 
Caucasians living in much more comfortable 
environment. We believe this indicates that  

 

T a b l e  2  
Prevalence of EH candidate genes in the analyzed groups of male northern residents  

Frequency of alleles (in %) that increase cardiovascular risks Gene Group 1 (20–39 years old) Group 2 (40–65 years old) 
AGTR1*C (rs5186) 26.36 25.93 
AGT*T (rs4762) 20.00 17.59 
NOS3*C (rs2070744) 28.18 30.56 
ADD1*T (rs4961) 14.29 16.98 
ACE*D (rs4340) 43.64 55.56 

 
__________________________ 
 

3 National Library of Medicine: The National Center for Biotechnology Information. Available at: 
https://www.ncbi.nlm.nih.gov/snp (February 01, 2024); ALFRED – the ALlele FREquency Database. Available at: 
https://alfred.med.yale.edu/ALFRED/index.jsp (February 01, 2024); SNPedia: Database catalogs of single nucleotide poly-
morphisms. Available at: https://www.snpedia.com/index.php/SNPedia (February 01, 2024). 
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early CVD onset and progressing in the North 
may be caused by a predominant contribution 
made by much more uncomfortable natural, 
climatic and geomagnetic environmental fac-
tors as well as peculiar lifestyles and not only 
by genetic RFs.   

The 10-year cardiovascular risk was cal-
culated per the SCORE scale using the pa-
rameters of the analyzed population obtained 
in the present study. The results were as  
follows: 

– moderate risk (1–4 % per the SCORE 
scale) was detected in 100 % of the cases in 
Group 1 (people aged 20–39 years);  

– 61.40 % of the respondents in Group 2 
(people aged 40–65 years) had moderate risk 
(1–4 % per the SCORE scale) of fatal cardio-
vascular events over the next 10 years; 

– frequency of high (5–9 % per the 
SCORE scale) and very high (> 10 % per the 
SCORE scale) risk of fatal cardiovascular 
events over the next 10 years amounted to 
17.54 and 7.02 % respectively in Group 2 
(people aged 40–65 years). 

Smoking is a significant cardiovascular 
risk factor; this fact is evidenced by the total 
cardiovascular mortality risk growing fivefold 
in case this RF is present in the age group 
younger than 50 years [28]. The problem re-
mains the most acute in our country since the 
population in Russia is among ‘the most smok-
ing’ ones across the globe [29].  

Elevated systolic blood pressure (SYS) or 
essential hypertension (EH) are the most sig-
nificant risk factors of not only CVD-related 
disability but also cardiovascular mortality, 
both in Russia and all over the world [30]. The 
global trend of growing essential hypertension 
prevalence is obviously determined by not 
only population ageing but also growing influ-
ence of lifestyle-related risk factors including 
unhealthy diets and hypodynamia. According 
to the ESSE-RF-2 Study data, practically half 

of the Russian working age men (49.1 %) have 
EH [31]. Analysis of cardiovascular mortality 
rates gives evidence of their considerable vari-
ability per RF regions. For example, in 2021, 
the standardized cardiovascular mortality rate 
was 457.5 per 100 thousand people in Moscow 
whereas it was somewhat higher in the Ma-
gadan region equaling 583.84. 

Obesity is not only a cardiovascular risk 
factor but also a factor that can influence or 
even aggravate other risk factors, including 
essential hypertension, dyslipidemia and dia-
betes mellitus, by various pathways [32–34]. 
Over the last 50 years, obesity prevalence has 
grown up to a global non-communicable pan-
demic since practically each fifth adult on the 
planet is overweight. In Russia, incidence of 
obesity-related EH has been growing among 
working age men (!) [2]. Thus, 14.3 % of Rus-
sian men aged 25–34 years are obese and the 
proportion grows steadily with age reaching 
36.3 % by the age of 55 years [35]. 

Some experts report a strong positive cor-
relation between TCS and LDL levels (within 
a wide range of concentrations) and cardiovas-
cular risks5. The number of deaths associated 
with elevated LDL levels in patients with 
CVDs is predicted to reach 3.1 million by 
2029 [2]. According to the ESSE-RF-2 Study 
data, the total cholesterol level is higher than 
5 mmol/l in more than a half of the Russian 
population [36].  

All the foregoing risk factors were pre-
sent, though with various intensity of their 
manifestation, in the analyzed groups of male 
northern residents. 

To verify the study findings, we analyzed 
the mortality structure due to diseases of the 
circulatory system in the analyzed groups of 
male northern residents living in the Magadan 
region over 2016–2019 (2020 and 2021 were 
excluded from the analysis due to the COVID-19 
pandemic). The analysis was performed for the 

__________________________ 
 

4 Demograficheskii ezhegodnik Rossii 2021: stat. sb. [The Annul Russia Demography Bulletin 2021: statistical data col-
lection]. Moscow, Rosstat, 2021, 167 p. (in Russian). 

5 Neaton J.D., Blackburn H., Jacobs D., Kuller L., Lee D.J., Sherwin R., Shih J., Stamler J., Wentworth D. Serum choles-
terol level and mortality findings for men screened in the Multiple Risk Factor Intervention Trial. Multiple Risk Factor Inter-
vention Trial Research Group. Arch. Intern. Med., 1992, vol. 152, no. 7, pp. 1490–1500. 
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following blocks: deaths caused by hyperten-
sive diseases (ICD-10 codes 110–114); deaths 
caused by ischaemic heart diseases (ICD-10 
codes 120–125) with separate analysis of deaths 
caused by myocardial infarctionа (ICD-10 codes 
121–122); as well as prevalence of deaths 
caused by cerebrovascular diseases (ICD-10 
codes 160–169). The analyzed data were 
stratified by age with a 10-year step (Figure 4). 

 

 
Figure 4. Age-specific cardiovascular mortality among 

men in the Magadan region in dynamics  

The analysis of this mortality graph 
shows that cardiovascular mortality among 
males in the Magadan region starts to grow 
exactly in the age group of 20–29 years (the 
mortality rate is 0.6 %); an apparent growth 
in cardiovascular mortality occurs in the age 
group of 40–49 years (9 %) and the peak is 
reached in the age group of 60–69 years (the 
cardiovascular mortality is 42.4 %). The cal-
culated data and the data on actual cardio-
vascular mortality rate seem to be quite con-
sistent.   

Conclusion. Modifiable cardiovascular 
risk factors identified for male northern resi-
dents of the Magadan region include smoking, 
obesity, EH, and dyslipidemia. All the exam-
ined male northern residents had moderate 
cardiovascular risk (1–4 % per the SCORE 
scale) already at a young age (20–40 years); 

with age, some men appeared to have high  
(5–9 % per the SCORE scale) and very high  
(> 10 % per the SCORE scale) cardiovascular 
mortality risk for the next 10 years with their 
prevalence being 17.54 and 7.02 % respec-
tively.  

Very high hypercholesterolemia preva-
lence (50.86 %) in male northern residents 
may be considered a regional peculiar cardio-
vascular risk factor. This is consistent with the 
concept described by V.P. Kaznacheev and 
others about occurrence of ‘northern’ metabo-
lism as an adaptation response in immigrants 
to the specific climatic conditions in the 
North6 . Another regional risk factor is a sig-
nificant growth in BMI values deviating from 
their safe range with age.   

The study findings on prevalence and age-
specific dynamics of cardiovascular risk factors 
in male northern population emphasize the  
necessity to implement active prevention of 
cardiovascular diseases, which should start al-
ready at a young age and be aimed at reducing 
cardiovascular mortality. Prevention activities 
should be based on modifying all existing risk 
factors, active promotion of healthy lifestyles 
among population and creating suitable condi-
tions for pursuing them.  
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