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Aim. To study the contribution of hypertension (HTN) to survival and 
mortality in the Russian population.
Material and methods. This prospective observational cohort inclu
ded representative samples from 11 Russian regions (men and women 
aged 2564 years, n=18251) examined in 20122014 as part of the 
Epidemiology of Cardiovascular Diseases and their Risk Factors in 
Regions of Russian Federation (ESSERF) study. The examination 
included a questionnaire (12 modules), anthropometric and blood 
pressure (BP) measurements, as well as biochemical blood tests. 
HTN was considered aa a systolic BP ≥140 mm Hg and/or diastolic BP 
≥90 mm Hg, or when a subject receives antihypertensives. Treatment 
efficacy was considered as the proportion of persons (%) who achieved 
target BP among those taking antihypertensives. Depending on HTN 
status, all participants were divided into 4 groups: 1) those without HTN; 
2) those with HTN, taking antihypertensive agents and having systolic 
BP ≤140 mm Hg and diastolic BP ≤90 mm Hg (effective therapy); 
3)  those with HTN, taking medications, but not achieving target BP 
(ineffective therapy); 4) those with HTN, not taking antihypertensives. 
The life status of participants was updated every 2 years. KaplanMeier 
survival curves, as well as univariate and multivariate Cox proportional 
hazards models were created.
Results. The presence of HTN significantly reduced survival (p<0,001) 
in the cohort, which is significant when adjusted for age (men — relative 
risk (RR)=1,47, p<0,001, women — RR=1,17, p<0,001). In the multivariate 
model, the male sex (RR=2,3 p<0,001), age increase, smoking, 
tachycardia, and HTN are significant for allcause mortality only 
for men, but not for women. However, for women, absence of higher 
education was significant. The presence of HTN significantly worsens 
cardiovascular survival in both sexes (p<0,0001). HTN increases the risk 
of a composite endpoint for both men and women (p<0,001). Analysis 
of KaplanMeier curves showed the worst survival rate in persons with 
HTN, taking antihypertensive drugs, but not reaching target BP levels.
Conclusion. The presence of HTN significantly worsens the survival 
rate of men and women. Special attention of medical community should 
be directed to increasing the proportion of effectively treated patients 
with HTN.
Keywords: hypertension, survival, mortality, prospective observation, 
risk factors, ESSERF.
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diastolic blood pressure (DBP) ≥86 mm Hg. The risk 
of cardiovascular events is significantly increased in 
women with SBP ≥152 mm Hg and DBP ≥95 mm Hg. 
An increased SBP compared to DBP makes a more 
significant contribution to the attributive cardiovascular 
death risk. A 26-year follow-up of a Moscow cohort, 
carried out within at the National Medical Research 
Center for Therapy and Preventive Medicine, revealed 
that people with increased SBP live less than those with 
normal SBP: men − by 12,2 years, women − by 12,3 
years; increased DBP has a slightly lower values  — 8,5 
and 6,4 years, respectively [9]. At the same time, to 
reduce the death risk at population level, a significant 
role is played not so much by antihypertensive therapy, 
as by the achievement of target BP levels. Dolgalev I. V. 
et al. (2019) conducted a 27-year cohort prospective 
study including Tomsk residents (men, 630; women, 
916 people aged 20-59 years), which studied the effect 
of hypertension, smoking and a combination of these 
factors on mortality. HTN has a significant effect on 
all-cause mortality (RR=2,2) both for men (RR=1,89) 
and women (RR=2,54). In combination with smoking, 
the all-cause risk doubles [10]. The sample consists of 
Ryazan residents from the MERIDIAN-RO cohort 
prospective study (n=1622, 36-month follow-up). 
Filippov EV et al. (2019) analyzed the relationship 
between RFs and outcomes and indicated the HTN as 
most significant effect among other RFs on composite 
endpoint (all-cause death + nonfatal ischemic stroke + 
nonfatal myocardial infarction (MI) [11].

It is common knowledge that cohort studies are 
extremely difficult and laborious. Contacting with 
individuals in a cohort, establishing their life status and 
presence of fatal or non-fatal events, is a painstaking 
and multicomponent work that requires sufficient 
funding. Therefore, most of studies carried out in Russia 
analyzes data from one region. The Epidemiology 
of Cardiovascular Diseases and their Risk Factors 
in Regions of Russian Federation (ESSE-RF) study 
is a unique project, which allows to receive data from 
prospective observation of 11 Russian regions.

Thus, the aim was to study the contribution 
of HTN to survival and mortality in the Russian 
population.

Material and methods
The material was representative samples of the popu-

lation from 11 Russian regions aged 25-64 years, studied in 
2012-2014 as part of the ESSE-RF study.

Introduction
In the modern world, hypertension (HTN) is a 

global public health problem. In the presence of modern 
diagnosis and treatment methods, an unsolved problem 
is still insufficient treatment coverage and failure to 
achieve target blood pressure (BP) [1-3]. HTN is not 
only a medical, but also a significant economic problem, 
being not only an independent disease, but also a risk 
factor (RF) for noncommunicable diseases (NCDs). The 
economic impact of HTN, caused by its contribution to 
morbidity and mortality from NCDs in Russia, in 2016 
amounted to more than RUB 869936 million [4].

International and Russian guidelines emphasize 
the need for early detection of HTN and aggressive 
BP reduction to the target level. Countries with better 
BP control, such as Austria, Germany, Finland and 
France, have the lowest deaths due to stroke. The 
reverse situation is observed in countries where BP is 
less controlled  — in Hungary, Belarus, and the Baltic 
countries. This problem is also relevant in Russia, where 
less than a quarter of those with HTN controls the BP 
level [3, 5]. As shown by a meta-analysis that included 
randomized placebo-controlled trials, a BP decrease 
by 10 mm Hg reduces the stroke risk by 27%, coronary 
artery disease (CAD) — by 17%, heart failure — by 28% 
and all-cause death — by 17% [6].

Studying the contribution of BP levels and 
HTN status to mortality, along with other factors, is 
important. To understand the contribution of RF to 
mortality, Russian researchers are interested in the data 
from domestic studies investigating Russian cohorts. 
Traditionally, serious epidemiological work is carried 
out by Siberian scientists. Within the World Health 
Organization (WHO) project Monitoring trends and 
determinants in Cardiovascular disease (MONICA) 
from 1984-85 to 1994-95, a cohort study was carried 
out in Novosibirsk, where the HTN prevalence was 
studied depending on BP levels and the 10-year 
cardiovascular death risk was assessed. The analysis 
showed that among hypertensive patients, the death 
risk increases from lower BP levels to higher ones. 
In addition, Simonova GI et al. (2006) [7] showed 
the higher cardiovascular death risk among men, 
which may be due to better BP control among female 
cohort. Twelve-year prospective follow-up including 
representative sample of Tyumen residents aged 25-
64 years by Akimova EV et al. (2013) [8] showed that 
the relative risk (RR) of cardiovascular death increases 
from systolic BP (SBP) levels ≥141 mm Hg and 
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Statistical analysis was performed using the R 3.6.1 envi-
ronment. The Kaplan-Meier survival curves were used to 
estimate the survival probability at a certain time point. Com-
parison of two survival curves was carried out using the log-
rank test. When comparing three or more survival curves, the 
Holm correction for multiple comparisons was applied. The 
Cox proportional hazards model (Cox regression) was used to 
predict all-cause and cardiovascular risk or the risk of adverse 
events (CAD, including MI, stroke, revascularization, or 
cardiovascular death) and to assess the effect of predetermined 
independent variables on this risk. Differences were significant 
at p<0,05.

Results
We analyzed the survival rate among Russian po-

pu lation, depending on presence of hypertension. The 
Kaplan-Meier survival curves in HTN presence were 
significantly lower in comparison with the curves without 
it, both among men (p<0,0001) and women (p<0,001) 
(Figure 2). Age-adjusted Cox model confirmed signifi-
cance of HTN for both men (RR=1,47, p<0,001) and 
women (RR=1,17, p<0,001).

To understand the place of HTN among other fac-
tors for all-cause mortality, an analysis was per for med 
using a proportional hazards model (Table  1). There 
were following significant factors for the Russian popu-
lation: male sex (RR=2,3 p<0,001), older age, no higher 
education (HE) (education below secon dary was insi-
g nificant, possibly due to low number of people in the 
group). Among behavioral RFs, current smoking was 
significant, while for men, former smoking. Alcohol 
abuse was insignificant.

Noteworthy is the significance of tachycardia both 
for men (RR=2,07, p<0,001) and for women (RR=1,69, 
p<0,001). A significant contribution was made by 
current/prior diseases  — MI, stroke, anxiety, while in 
women — T2D and depression, in men — AO. Among 
biochemical parameters, hyperuricemia and hyper-
triglyceridemia are significant for women, and elevated 
levels of LDL-C and C-reactive protein (CRP) for men.

In the multivariate model, CRP and hyperuricemia 
were excluded, since its assessment was performed in all 
regions. In this model, the significance of education, 
prior stroke and former smoking disappears for men, 
while current smoking remains significant. The presence 
of HTN also remained significant for men, but not for 
women. For women, in multivariate analysis, the signi-
ficance of higher education absence appeared, but 
anxiety and T2D became insignificant.

HTN significantly worsens cardiovascular survival 
in both sexes (p<0,0001) (Figure 3).

In the Cox proportional hazards model, the rela-
tion ship between HTN and other factors affecting car-
diovascular mortality was analyzed (Table 2). Among 
women aged 25-34 years, no deaths were noted, while 
women aged 25-44 years became the reference group. 
Male sex remains significant (RR=2,88, p<0,001) 

In the ESSE-RF study, a systematic stratified multistage 
community-based sample was used, formed by the Kish 
method. The sampling methodology has been described in 
detail earlier [12]. The response rate was ~80%. The study 
was approved by the Ethics Committees of following federal 
centers: National Medical Research Center for Therapy and 
Preventive Medicine; Almazov National Medical Research 
Center; National Medical Research Center of Cardiology. All 
participants signed written informed consent.

The respondents were interviewed using an original 
modular questionnaire (12 modules) based on adapted 
international methods. It contains information on socio-
demographic characteristics, economic living conditions, 
behavioral habits, and history data. After a 5-minute rest, 
BP was measured on the right hand with an automatic BP 
monitor Omron M3 Expert (Japan) in a sitting position. BP 
was measured twice with an interval of ~2-3 min. During 
analysis, the average of two measurements was used. HTN was 
diagnosed at a SBP ≥140 mm Hg and/or DBP ≥90 mm Hg, or 
when taking antihypertensive therapy. Proportion of persons 
(%) who achieved target BP values among those taking 
antihypertensives was considered treatment efficacy.

All subjects were divided into 4 groups depending on HTN 
status:

1) Subjects without HTN;
2) Subjects with HTN, taking antihypertensives and 

having SBP ≤140 mm Hg and DBP ≤90 mm Hg (effective 
treatment);

3) Subjects with hypertension who do not take anti hy-
per tensives;

4) Subjects with hypertension, taking medications, but 
not reaching target BP levels (ineffective treatment).

The analysis included sex, age, income level, educational 
level (higher, secondary, below secondary), rural/urban area, 
alcohol abuse (>168 g per week of ethanol for men and >84 g 
per week for women), smoking (never/former/current smoking), 
obesity (body mass index ≥30 kg/m2), abdominal obesity (AO) 
(waist circumference ≥102 cm for men and ≥88 cm for women 
), lipid profile (high-density lipoprotein cholesterol (HDL-C) 
and low-density lipoprotein cholesterol (LDL-C), triglycerides 
(TGs), as well as a history of type 2 diabetes (T2D), MI, and 
stroke. An unfavorable lipid profile (dyslipidemia) was diagnosed 
at following levels: HDL-C ≤1,0/1,2 mmol/L for men/women, 
respectively, LDL-C ≥3,0 mmol/L and TG ≥1,7 mmol/L.

A cohort for prospective observation was formed from 
the subjects. A cohort included representative samples from 
11 Russian regions (n=18251; age, 25-64 years). The life 
status of each subject was assessed once every 2 years (Figure 
1). The data was collected by each participated region and 
transmitted to the federal center. With the help of healthcare 
centers, territorial compulsory medical insurance funds or 
personal (telephone) contact, information was collected on 
non-fatal events (cardiovascular events and new CVD cases). 
The death causes were established through the territorial 
compulsory medical insurance funds, the Rosstat department 
(death certificates), medical and preventive centers, personal 
(telephone) contact with the family of subjects. In the event 
of death, the cause was coded according to International 
Classification of Diseases (ICD-10).

Over the 6-year follow-up period, 393 (2,2%) people 
died, of which 141 people died from CVDs: CAD  — 82 sub-
jects, stroke  — 39 subjects. Contact with 274 (1,5%) sub jects 
was unavailable.
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even to a greater extent than for all-cause mortality. 
In women, the following factors became additionally 
signif icant for cardiovascular mortality: rural 
residence, obesity and hypertriglyceridemia. For men, 
anxiety and stroke became insignificant. At the same 
time, significant positive relationships between HTN 
and cardiovascular mortality were revealed for both 
sexes.

Multivariate analysis showed the lower significance 
of age. For men, residence in urban areas, no high 
income, current smoking, tachycardia and prior 
stroke remain significant. Interestingly, the presence 
of HTN became insignificant. For women, smoking, 
tachycardia and, as before, HTN remain significant for 
cardiovascular mortality.

We also studied contribution of HTN to composite 
endpoint, which included cardiovascular death, as well 
as non-fatal events (MI and stroke). Survival curves for 
men and women with HTN were significantly lower 
than those for non-hypertensive subjects (p<0,0001) 

(Figure 4). The presence of HTN increased the risk 
of composite endpoint for both men and women 
(p<0,001). Moreover, this effect was more pronounced 
than on all-cause and cardiovascular mortality  — age-
adjusted Cox model leaves HTN significant both for 
men (RR=1,57, p<0,001) and for women (RR=2,38 , 
p<0,001).

For a more in-depth analysis, Kaplan-Meier 
curves were created depending on HTN status for all-
cause and cardiovascular mortality. The survival curve 
in non-hypertensive men (Figure 5 A, red curve) was 
significantly higher than in those with HTN. Survival 
curves for subjects not taking antihypertensive therapy 
(blue curve) and being treated effectively (green curve) 
are below the red curve, but do not differ from each 
other. The worst survival rate was in hypertensive 
subjects with ineffective treatment (purple curve). In 
women, the survival curves were gentler. However, in 
women, ineffective treatment significantly worsens sur-
vi  val (Figure 5 B).

All those examined within the ESSE-RF study (2012-2014) made up a prospective observational cohort:
Vologda Oblast, Voronezh Oblast, Ivanovo Oblast, Kemerovo Oblast, Krasnoyarsk Krai,

Orenburg Oblast, Primorsky Krai, Samara Oblast, St. Petersburg, Tomsk Oblast, Tyumen Oblast

Direct contact

Telephone Door-to-door

Indirect contact

Request
to health
facilities

Request
to registration

authorities

Figure 1    Prospective observation scheme.
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Figure 2     Survival depending on hypertension presence among men and women aged 25-64 years in Russia.
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Table 1
RR of all-cause mortality among men  

and women aged 25-64 in Russia (Cox model)
Factors Men Women

Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
RR р RR р RR р RR р

Age, 35-44 (25-34 — reference) 1,62 0,206 1,35 0,471 6,50 0,013 6,43 0,014
Age, 45-54 (25-34 — reference) 4,84 0,000 3,78 0,000 8,18 0,004 8,03 0,005
Age, 55-64 (25-34 — reference) 10,30 0,000 5,88 0,000 25,30 0,000 21,81 0,000
Income (high and very high — reference) 0,34 0,000 0,38 0,000 0,60 0,005 0,78 0,194
Education below secondary (HE — reference) 1,02 0,945 0,77 0,482 1,60 0,122 1,99 0,049
Secondary education (HE — reference) 1,47 0,007 1,16 0,375 1,47 0,033 1,57 0,033
residence type (urban — reference) 0,78 0,212 0,70 0,108 1,08 0,704 0,93 0,741
Former smoking (never smoking — reference) 0,69 0,021 1,12 0,610 1,33 0,258 1,60 0,080
Smoking (never smoking — reference) 2,18 0,000 1,98 0,001 2,58 0,000 2,51 0,000
HR >80 bpm 2,07 0,000 1,95 0,000 1,69 0,004 1,50 0,034
Alcohol abuse 1,09 0,773 0,90 0,754 1,61 0,415 1,31 0,654
Obesity 1,18 0,252 0,85 0,431 1,12 0,488 1,23 0,364
AO 1,54 0,002 1,90 0,002 0,97 0,864 0,69 0,111
Excess salt intake 1,22 0,223 1,21 0,281 0,89 0,640 0,81 0,420
Anxiety >11 points 1,96 0,006 1,96 0,017 1,71 0,009 1,47 0,086
Depression >11 points 1,27 0,466 1,02 0,964 2,79 0,000 2,12 0,002
T2D 1,43 0,172 1,03 0,905 2,04 0,002 1,52 0,100
Prior MI 3,07 0,000 2,62 0,000 4,09 0,000 2,49 0,010
Prior stroke 1,95 0,021 1,39 0,278 2,81 0,000 2,12 0,019
Hyperuricemia 1,23 0,177 1,60 0,015
LDL-C >3 mmol/l 1,51 0,004 1,36 0,052 1,29 0,170 1,33 0,141
HDL-C <1,0 mmol/L (men), <1,2 mmol/L (women) 1,20 0,313 0,87 0,489 1,42 0,062 1,14 0,516
TGs >1,7 mmol/l 0,94 0,675 0,71 0,058 1,61 0,006 1,44 0,061
CRP ≥5 mmol/l 2,74 0,000 1,30 0,325
HTN (no — reference) 1,45 0,023 1,46 0,047 1,14 0,486 0,98 0,925

Note: HR — heart rate.

After analysis using Cox proportional hazards 
models adjusted for age, only the group of ineffective 
treatment remained significantly associated with all-
cause, regardless of age (Table 3). 

Discussion
The growing burden of NCDs in Russia, as in 

many countries of the world, causes an increase in 
health care system costs. The interest in HTN from the 
medical community is not accidental. HTN in Russian 
is one of the most common and significant diseases 
[3, 5]. In addition, it is one of important modifiable 
CVD RFs [13]. Comprehensive study of HTN is an 
important component of strategy to reduce mortality in 
Russia. Hypertension characteristics can be studied by 
epidemiological research with prospective observation. 
The contribution of BP to life expectancy decrease 
in Russian population is very high. In the Moscow 
cohort, it is more than 12 years for SBP [9]. In addition, 
significance of HTN for increasing all-cause and 
cardiovascular mortality is demonstrated by regional 
studies, performed in Tomsk, Novosibirsk, and Ryazan 

[7, 10, 11]. The study carried out in Shanghai from 2002 
to 2020 with 223097 hypertensive patients demonstrated 
that the incidence of cardiovascular events in this cohort 
is influenced by age increase, HTN grade and duration 
of the disease [14].

Current analysis has demonstrated that HTN 
significantly worsens survival rates in Russia, including 
cardiovascular, and emphasized the role of HTN not 
only as a disease, but also as a powerful NCD RF. The 
risk of non-fatal cardiovascular events in the presence of 
HTN is also increased. The survival curves depending 
on HTN status deserve special attention, since the 
category of ineffectively treated patients has significantly 
lower rates in comparison with those who are effectively 
treated and not treated at all. 

In Russia, after two significant jumps in the 
mortality rate observed in 1990-1993 in 1998-2003, 
there is a gradual decrease. As noted by Boytsov SA et 
al. (2018), this decrease was largely due to a decrease 
in cardiovascular mortality [15]. Despite the increase 
in prevalence of HTN in Russia, over a 20-year period, 
the treatment coverage of hypertensive patients and 
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its effectiveness increased significantly [5]. During the 
period from conduction of Federal Target Program 
“Prevention and Treatment of HTN in Russia”, the 

proportion of people with high BP (≥160/95 mm 
Hg) has decreased, mainly due to the female part of 
population; the proportion of people who control 
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Figure 3     Cardiovascular survival depending on hypertension presence among men and women aged 25-64 years in Russia (p<0,0001). 

Table 2 
RR of cardiovascular mortality among men 

 and women aged 25-64 in Russia
Factors Men Women

Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
RR р RR р RR р RR р

Age, 35-44 (25-34 — reference) 3,64 0,113 2,05 0,410 reference reference reference reference
Age, 45-54 (25-34 — reference) 11,69 0,001 6,35 0,014 2,10 0,236 1,24 0,749
Age, 55-64 (25-34 — reference) 24,24 0,000 10,57 0,002 8,69 0,000 3,36 0,044
Income (high and very high — reference) 0,30 0,000 0,34 0,000 0,50 0,031 0,55 0,074
Education below secondary (HE — reference) 1,01 0,987 0,92 0,886 1,21 0,755 0,95 0,936
Secondary education (HE — reference) 1,79 0,015 1,44 0,200 1,30 0,405 1,01 0,985
residence type (urban — reference) 0,49 0,073 0,43 0,048 1,14 0,731 0,97 0,935
Former smoking (never smoking — reference) 0,56 0,033 0,87 0,706 0,70 0,548 0,94 0,922
Smoking (never smoking — reference) 2,72 0,000 2,07 0,027 2,67 0,010 2,76 0,015
HR >80 bpm 1,02 0,967 0,82 0,735 0,00 0,998 0,00 0,995
Alcohol abuse 1,49 0,081 1,22 0,540 2,01 0,028 1,52 0,311
Obesity 1,76 0,012 1,72 0,096 2,19 0,027 1,38 0,500
AO 0,96 0,896 1,05 0,869 0,98 0,960 0,78 0,600
Excess salt intake 2,02 0,076 2,28 0,055 2,17 0,025 1,99 0,075
Anxiety >11 points 0,96 0,940 0,72 0,592 3,31 0,001 1,98 0,116
Depression >11 points 2,47 0,000 2,50 0,000 2,37 0,006 1,93 0,048
T2D 1,76 0,133 1,12 0,780 1,90 0,126 1,08 0,873
Prior MI 7,54 0,000 6,36 0,000 3,61 0,033 2,32 0,188
Prior stroke 1,78 0,216 1,23 0,667 2,71 0,059 1,45 0,546
Hyperuricemia 1,18 0,514 2,30 0,011
LDL-C >3 mmol/l 1,27 0,312 1,01 0,966 1,46 0,248 1,75 0,107
HDL-C <1,0 mmol/L (men), <1,2 mmol/L (women) 1,73 0,033 0,97 0,929 1,74 0,086 1,42 0,323
TGs >1,7 mmol/l 1,08 0,745 0,65 0,126 1,57 0,144 1,14 0,714
CRP ≥5 mmol/l 2,44 0,006 1,38 0,444
HTN (no — reference) 1,86 0,028 1,35 0,325 3,36 0,007 4,18 0,013

Note: HR — heart rate.
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BP among hypertensive subjects increased from 14,9 
to 23,1% [3, 5]. A decrease in the population BP level 
and an improvement in HTN control can significantly 
contribute to a decrease in cardiovascular mortality, 
which has been demonstrated in the Czech population 
[16]. The role of SBP reduction in significant decrease 
of CVD and all-cause death risk is ref lected in a 
systematic review with meta-analysis by Bundy JD, et 
al. (2017), where the minimum risk was observed at a 
SBP level of 120-124 mm Hg [17]. In addition, the 
significance of HTN control for reducing cardiovascular 
mortality is ref lected in the study by Brunström  M, 

et al. (2018) [18]. In the systematic review with 
meta-analysis, Sakima A, et al. (2019) showed that 
reaching BP <130/80 mm Hg is associated with a 
significant reduction in major cardiovascular events 
[19]. In a Moscow cohort aged >55 years, observed 
at the National Medical Research Center for Therapy 
and Preventive Medicine, a significant association 
of elevated BP, especially among those receiving 
treatment, with all-cause and cardiovascular mortality 
was shown [20].

Thus, the Russian medical community faces a 
large and difficult task  — increasing the proportion of 
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Figure 4     Survival depending on hypertension presence taking into account non-fatal endpoints among men and women aged 25-64 years in Russia 
(p<0,0001).
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* Pairwise comparisons with Holm’s correction: 
 1-2 p=0,018;  1-3 p=0,001;  1-4 p=0,000;
 2-3 p=0,834;  2-4 p=0,018;  3-4 p=0,000

Pairwise comparisons with Holm’s correction: 
 1-2 p=0,456;  1-3 p=0,335;  1-4 p=0,000;
 2-3 p=0,842;  2-4 p=0,002; 3-4 p=0,002

Figure 5     Survival depending on HTN status among men (A) and women (B) aged 25-64 years in Russia*. 
Note: * — differences of curves: women, all with the 4; men, no difference only between 2 and 3
1-2 p=0,018; 1-3 p=0,001; 1-4 p=0,000; 2-3 p=0,834; 2-4 p=0,018; 3-4 p=0,000
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on ineffectively treated patients, which can be resolved 
within the dispensary follow-up. 

Relationships and Activities: none.

#Regional ESSE-RF study participants who col - 
lected and processed data from cross-sectional and 
prospective fragments of the ESSE-RF study: Vo logda: 
Ilyin V. A., Kalashnikov K. N., Popov A. V.; Vo  ro nezh: 
Bon dartsov L. V., Furmenko G. I.; Vladi vo stok: Mok-
shina M. V., Nevzorova V. A., Rodio no va L. V., Shes  - 
takova N. V.; Ivanovo: Romanchuk D. V.,  Shu te mo va E. A.; 
Krasnoyarsk: Baiko va O. A., Dani lo va L. K., Evsyu-
kov A. A., Kosino va A. A., Pet ro va M. M., Ruf R. R., Sha - 
balin V. V., Filone n ko I. V.; St. Petersburg: Bara nova E. I.; 
Tomsk: Kar  pov R. S., Ka  ve  shnikov V. S.; Tyumen: Storo-
zhok M. A., Sha  la ev S. V.; Kemerovo: Barbarash O. L., Da  - 
nil chen ko Ya. V., Mulerova T. A., Tabakaev M. V.

effectively treated people among those with HTN and, as 
a result, an increase in the number of those who control 
BP. At the moment, in Russia, among all persons with 
HTN, about half of those receiving antihypertensive 
therapy are effectively treated, and only every seventh 
man and every fourth woman controls BP [3, 5], while 
in the USA and Canada  — 71 and 82%, respectively 
[21]. The factors associated with ineffective HTN 
treatment in Russia were analyzed in detail in the study 
by Shalnova SA et al. [22] and allowed to describe the 
profile of such patients — these are elderly obese patients 
who abuse alcohol more often (both men and women). 
They have tachycardia 2 times more often. The impact 
on these RFs at the population level is also a significant 
resource for increasing HTN control in Russia, which 
provides an additional resource for reducing mortality. 
With a significant decrease in survival in the presence of 
HTN, the doctor’s special attention should be focused 

Table 3 
RR of total mortality depending on HTN status among men 

 and women aged 25-64 years in Russia (age-adjusted Cox model) 
HTN status Men Women

RR р RR р
No hypertension reference  - reference  -
HTN+, effective treatment 1,17 0,548 0,74 0,301
HTN+, no treatment 1,28 0,174 0,89 0,650
HTN+, ineffective treatment 1,83 0,001 1,59 0,018
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