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ABSTRACT

Introduction: In Russia, cardiovascular (CV) 

mortality is the leading cause of death. With the 

prevalence of hypertension in adults reaching 

40%, hypertension is a key priority for health 

authorities to improve its prevention, diagnosis, 

and treatment. This requires an evaluation of 

current clinical practices in order to develop 

specific improvement initiatives. 

Methods: This cross-sectional survey was 

conducted in 39 outpatient institutions of 

Yaroslavl region from April to May 2011. A total of 

180 physicians (154 general practitioners [GPs]; 

26 cardiologists) completed diaries on 

10 consecutive patients whose visits were related 

to hypertension. This survey was approved by 

the Department of Health and Pharmacy of 

Yaroslavl region. 

Results: A total of 1,794 diaries (1,525 from 

GPs; 269 from cardiologists) were analyzed. The 

majority of patients were women (60%), mean 

age was 60 years, and most (97%) were on anti-

hypertensive therapy. Mean blood pressure (BP) 

was 151/90 mmHg and goal BP (<140/90 mmHg) 

was achieved in 17% of patients. The distribution 

of patients’ systolic BP (SBP) was: 20% controlled 

(<140 mmHg), 44% SBP 140–159 mmHg, 

26% SBP 160–179 mmHg, and 10% SBP ≥180 mmHg. 

The most common CV risk factors included 

left ventricular hypertrophy (72% of patients), 

abdominal obesity (54%), dyslipidemia (48%), 

family history of early CV events (33%), 

smoking (24%), and type 2 diabetes (21%). 

Heart diseases and cerebrovascular diseases 

were reported in 48% and 15% of patients, 

respectively, and regular alcohol consumption 

was mentioned by 37%. 
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Conclusion: The majority of patients with 

hypertension had additional CV risk factors and 

associated clinical conditions. Blood pressure 

control rates in Yaroslavl region are similar to 

those for Russia as a whole, but much lower than 

countries that have successfully implemented 

comprehensive hypertension intervention 

programs, such as Canada. 

Keywords: Blood pressure control; Cardiology; 

Diagnosis; Hypertension; Russia; Treatment

INTRODUCTION

Since the introduction of the Federal Target 

Program “Prevention and Treatment of Arterial 

Hypertension in the Russian Federation,” the 

number of officially registered hypertensive 

patients has increased from slightly over 

5 million in the year 2000 to almost 

11.5 million in 2010 [1]. However, the actual 

number of hypertensive patients is estimated 

to be more than four times higher than the 

official registered number [1, 2]. This high 

prevalence, coupled with suboptimal diagnosis 

and treatment, translates into very high 

levels of cardiovascular (CV) morbidity and 

mortality, accounting for 57% of all deaths in 

the country [1].

Mortality rates in 2010 in Russia from all 

CV diseases were 805.9 per 100,000 and were 

1,009.1 per 100,000 in Yaroslavl region [1]. 

Because of this high CV mortality rate and the 

role of hypertension as the major risk factor for 

total mortality, our study was conducted with 

the goal of better understanding the current 

hypertension treatment practices [3].

The survey served as a basis for a coordinated 

program of interventions under the supervision 

of the Department of Health and Pharmacy, 

Yaroslavl Region to improve the prevention, 

diagnosis, and treatment of hypertension.

METHODS

A cross-sectional survey was conducted in 

39 outpatient institutions of Yaroslavl region 

from April to May 2011. The sites were selected 

as a representative sample from the polyclinic 

institutions providing outpatient services in the 

Yaroslavl region. The final list of participating 

sites was approved by the Department of 

Health and Pharmacy of the Yaroslavl region. 

All selected sites participated. The 154 GPs and 

26 cardiologists participating were asked to 

prospectively complete observational diaries 

on 10 consecutive adult patients (men and 

women ≥18 years of age) whose visits were 

related to hypertension. This patient population 

is representative of those patients who seek 

medical help from outpatient departments on 

a regular basis. Only epidemiological survey 

methods were used for data collection. No 

additional examinations, tests, interventions, or 

specific procedures were performed during data 

collection. Only medical data in the patient’s 

outpatient record and obtained during a routine 

examination at the visit were anonymously 

recorded and analyzed. The survey was initiated 

and approved by the Department of Health and 

Pharmacy of Yaroslavl region as a part of the 

Plan of Actions of Modernization of Cardiology 

and General Medicine Service of Yaroslavl region 

based on a memorandum of understanding 

between the Government of Yaroslavl region and 

Novartis Pharma LLC, Russia, on Cooperation in 

the Field of Public Health and Medical Science as 

of September 7, 2010.

RESULTS

A total of 1,794 patient diaries (1,525 from 

GPs; 269 from cardiologists) were collected 

and analyzed. Among all patients, this was a 

first visit for hypertension for 8% of patients 
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(termed “primary patients”). Reasons for the 

present visit for all patients and primary patients 

are presented in Fig. 1a and 1b, respectively. For all 

patients, the most common reasons were headache 

(68%) and planned visit (59%); for primary patients, 

the most common reasons were headache (62%) 

and high self-measured home BP (49%). 

Physicians’ actions for primary patients are 

presented in Fig. 1c. Most (78%) received a 

prescription for antihypertensive therapy, and a 

hypertension diagnosis was established in almost 

two-thirds of patients (63%).
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Demographics and hypertension history are 

presented in Table 1. The majority of patients 

were women, the mean age was 60 years, and 

half were of working age according to Russian 

standards (<60 years for men and <55 years 

for women). The frequencies of risk factors, 

end organ diseases, and associated clinical 

conditions are also presented in Table 1. 

The  major i ty  o f  pat ients  had  le f t 

ventricular hypertrophy (72%; determined 

b y  e l e c t r o c a r d i o g r a p h y  [ E C G ]  o r 

echocardiography), abdominal obesity (54%), 

and dyslipidemia (48%), as well as various 

forms of heart disease (48%). Available 

laboratory test data are presented in Table 2. 

The population can be characterized as having 

a high CV risk profile. Mean BP level was 

151/90 mmHg and mean heart rate was 74 bpm. 

Goal BP level (<140/90 mmHg; set by the 2010 

Russian National Guidelines [4]) was achieved 

in 16.8% of all patients (Fig. 2). Distribution of 

patients according to systolic BP (SBP) level is 

also presented in Fig. 2, with most patients in 

the 140–159 mmHg range.

Antihypertensive medications were recorded 

as an ongoing therapy at the moment of 

observation and are presented in Fig. 3. 

A total of 97% of patients had antihypertensive 

medications prescribed, with 83% on a 

combination therapy. Only 23% of all 

patients were taking fixed-dose combinations, 

with 59% taking free-dose combinations of 

antihypertensive medications. Beta-blockers 

were used in 50% of all patients, angiotensin-

converting enzyme (ACE) inhibitors in 49%, 

and diuretics in 40%. Calcium channel blockers 

(CCBs) and angiotensin receptor blockers (ARBs) 

were used less frequently (in 26% and 16% of 

patients, respectively).

For all patients, the most frequently used 

agents in each major class were: beta blocker, 

bisoprolol (used in 38% of patients; mean dose of 

5.6 mg/day) and metoprolol (9%; 98.2 mg/day); 

ACE inhibitor, perindopril (19%; 5.0 mg/

day) and enalapril (14%; 24.0 mg/day); 

diuretic indapamide (34%; 2.2 mg/day); 

CCB amlodipine (22%; 10.0 mg/day); 

and ARB losartan (13%; 49.6 mg/day). 

Of note, although US and UK guidelines do 

not include beta blockers as first-line treatment 

for uncomplicated hypertension [5, 6], 

Russian [4, 7, 8], and European [9, 10] guidelines 

consider them one of the five major treatment 

classes for first-line treatment of hypertension.

DISCUSSION

According to the latest reports from the 10-year 

Federal Program “Prevention and Treatment of 

Arterial Hypertension in the Russian Federation,” 

the prevalence of hypertension in Russia has 

remained fairly constant at 39.7% and patient 

awareness is 81.2% [2]. Although the treatment 

rate is 66.1%, BP control (<140/90 mmHg) is 

achieved by only 23.9% of those treated (equal 

to 14.9% of all hypertension patients) [2]. 
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Table 1  Demographics, hypertension history, patient risk factors, end organ disease, and associated clinical conditions

All physicians’ patients 
(n = 1,794)

GPs’ patients 
(n = 1,525)

Cardiologists’ patients 
(n = 269)

Men/women/not specified, % 37/60/3 35/62/3 44/52/4

Mean age, years 60 61 58

Patient distribution by age group (years), %

<50 19 18 21

50–59 34 32 40

60–69 25 25 22

≥70 23 24 16

Working age populationa 50 45 59

Patient distribution by duration of hypertension and hospitalization (years), %

≤1 18 16 30

2–9 40 41 35

≥10 42 43 35

History of hospitalization due to 
hypertension

42 45 25

Patient distribution by risk factors, end organ disease, and associated clinical conditions, %

Left ventricular hypertrophy 72 72 72

Abdominal obesity 54 53 59

Dyslipidemia 48 46 58

Regular alcohol consumption 37 36 46

Family history of premature CVD 33 32 42

Patient smokes or smoked before 24 23 26

Diabetes type 2 21 22 13

Carotid artery changes 17 14 34

Microalbuminuria 3 3 4

Heart diseases 48 47 57

Chronic heart failure 38 37 45

Angina pectoris 29 28 36

Myocardial infarction 11 10 19

Hypertensive retinopathy 20 20 14

Cerebrovascular diseases 15 16 12

Stroke 6 6 7

TIA 6 6 4

Peripheral artery disease 6 6 6

Diabetic nephropathy 3 3 5

CVD  cardiovascular disease, GP  general practitioner, TIA  transient ischemic attack
a In Russia: <60 years for men and <55 years for women
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An evaluation of hypertension treatment 

practices dedicated to pharmacotherapy quality 

across 13 regions showed that as many as 

64% of hypertension patients did not have any 

antihypertensive prescription specified in their 

outpatient record, only 39% had all necessary 

data for CV risk assessment, and 31% had direct 

indications for antihypertensive therapy [7, 8]. 

The main analysis of this registry demonstrated 

that only 6.5% of patients had been prescribed 

antihypertensive medications that completely 

satisfied all criteria of the 2004 Russian National 

Hypertension Guidelines [7, 8].

CV mortality, especially mortality from 

cerebrovascular disease, remains excessively 

high in Russia, as well as in Yaroslavl region [1]. 

As hypertension is considered the most 

important risk factor for total and CV mortality, 

there was a clear demand for baseline research 

evaluating hypertension management practices 

in this region in order to inform design and 

implementation of clinical measures dedicated 

to improving BP control and reducing CV-related 

morbidity and mortality [3, 4].

For comparison, hypertension and CV 

epidemiology findings from Canada (2007–2009 

survey) [11] show major differences from Russia 

with respect to prevalence of hypertension (19% 

of the Canadian adult population), and high 

rates of treatment (80%) and control (66%). The 

most recent analysis of Canadian hypertension 

survey (2011) revealed that although the 

prevalence of hypertension has not changed for 

almost two decades, rates of patient awareness, 

hypertension treatment, and control have 
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Fig. 2  Blood pressure control (<140/90 mmHg) rates 
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Table 2  Blood biochemistry

Mean level (number of patients with available test record in chart)

All physicians’ patients GPs’ patients Cardiologists’ patients 

Total cholesterol (mmol/L) 5.5 (n = 1,501) 5.5 (n = 1,261) 5.5 (n = 240)

LDL cholesterol (mmol/L) 3.1 (n = 628) 3.1 (n = 490) 3.1 (n = 138)

HDL cholesterol (mmol/L) 1.7 (n = 519) 1.7 (n = 394) 1.3 (n = 125)

Triglycerides (mmol/L) 1.8 (n = 546) 1.9 (n = 415) 1.7 (n = 131)

Fasting glucose level (mmol/L) 5.4 (n = 1,614) 5.4 (n = 1,387) 5.2 (n = 227)

Uric acid (mcmol/L) 260.4 (n = 360) 257.9 (n = 312) 276.8 (n = 48)

Creatinine (mcmol/L) 87.4 (n = 1,140) 87.4 (n = 973) 87.7 (n = 167)

GP  general practitioner, HDL  high-density lipoprotein, LDL  low-density lipoprotein
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increased significantly [12]. The latest statistics 

released on the leading causes of death in 

Canada show that from 2000 to 2009, the largest 

relative decreases were in age-standardized rates 

for heart diseases and stroke, which both fell by 

33% [13]. The age-standardized cerebrovascular 

disease (stroke) death rate was reported as 28.4 

per 100,000 for 2009, which is more than nine 

times lower than that in Russia during the same 

time period [1, 13].

Hypertension treatment practices have 

also been extensively studied in the Czech 

Republic [14, 15]. Cardiovascular risk factors 

were evaluated over the 22–23 years from the 

World Health Organization (WHO) MONICA 

(MONItoring trends and determinants in 

CArdiovascular disease) survey (1985) to 

the most recent (2007/2008) [15]. Over this 

time period, both mean SBP and diastolic 

blood pressure (DBP) decreased for both men 

(135.8/85.9 mmHg to 132.5/84.4 mmHg) 

and women (131.6/82.5 mmHg to 126.7/80.6 

mmHg), although only women experienced 

a decline in hypertension prevalence (43% to 

37%). Rates of hypertension awareness increased 

(men, 41–68%; women, 59–71%), as did rates 

of treatment (men, 21–58%; women, 39–59%), 

resulting in improved levels of hypertension 

control (men, 3–24%; women, 5–25%). This 

improvement in CV risk factors, especially 

hypertension, could explain the observed 

reductions in CV death rates, and particularly 

those for cerebrovascular diseases, in the Czech 

Republic over the last couple of decades [15].

Our research focused on the evaluation 

of current hypertension treatment practices 

and their effectiveness in Yaroslavl region, in 

order to plan actions that will address gaps in 

hypertension management. Specifically studied 

was the population of patients suffering from 

hypertension, as national epidemiological 

studies have reported all-Russia rates of 

hypertension prevalence, patient awareness, 

hypertension treatment, and control [2]. The 

main finding of fairly low BP control rates among 

treated patients (16.8%) is consistent with results 

from the 2010 all-Russian nationwide survey 

(23.9%) [2].

The high CV risk profile of the observed 

population is highly representative of the 
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consistently followed in clinical practice. The 

Canadian Hypertension Education Program 

(CHEP) [16, 17], initiated in Canada in 1999, 

has been successful in increasing hypertension 

treatment and control rates. This program includes 

three task forces: (1) a clinical recommendations 

task force that uses a rigorous and systematic 

process for developing recommendations, which 

are regularly updated; (2) an implementation task 

force that implements these recommendations 

by developing recommendation summaries 

and key prevention and control messages, with 

dissemination tailored to suit various audiences; 

and (3) an outcomes research task force to 

assess the success of the recommendations and 

identify areas for improvement. This approach to 

facilitating implementation of recommendations 

by clinicians should be the foundation of 

hypertension management programs for Russia 

and other countries with less-than-optimal 

hypertension control rates. Therefore, based on 

the experience with CHEP (where the intensity of 

treatment correlated with mortality reductions), 

implementation of a guidelines-based approach 

that highlights the necessity for effective 

combinations in effective doses to achieve BP 

control, and a need to advocate for patients’ 

adherence to therapy, will improve control rates 

and decrease morbidity and mortality due to 

heart diseases and cerebrovascular diseases.

Limitations

Our survey has an obvious limitation of having 

a one-time, cross-sectional design. Physicians 

provided information on their own patients, 

which could have been a source of observer 

bias. In addition, although patients were 

representative of those who seek medical help 

from outpatient departments on a regular basis, 

they may not be representative of the entire 

population of hypertensive patients in the 

majority of patients seen by physicians in Russia. 

In the current survey, over 40% of patients were 

in the SBP range of 140–159 mmHg, and SBP 

was not controlled in approximately 80% of 

patients. These results demonstrate a large gap in 

the effectiveness of physicians and their patients 

in addressing hypertension as a known, treatable 

risk factor. A similar situation existed in Canada 

in the beginning of the 1990s, when BP control 

rates were approximately 13% [12].

One of the reasons that could explain 

the low level of BP control is underdosing of 

recommended therapies. The analysis of patients’ 

prescriptions demonstrated that the most often 

used beta-blocking drug (bisoprolol 5.6 mg/day) 

and the most often used ACE inhibitor 

(perindopril, 5.0 mg/day) were dosed at what is 

considered to be the starting dose in hypertension 

management, in accordance with guidelines. It 

is likely that physicians continued to prescribe 

low-dose combination therapy without an 

up-titration when BP control was not achieved 

(as is recommended by guidelines) [4, 9, 10].

Other factors that could explain the low level 

of BP control include the high frequency of 

comorbidities seen in the sample population, as well 

as the infrequent use of fixed-dose combinations. 

The relatively infrequent use of fixed-dose 

combinations observed is compounded by the 

fact that the physician-preferred combination of 

a beta-blocker and ACE inhibitor has no fixed-

dose combinations registered in Russia. This 

combination, compared with other combinations, 

is considered possible (but not rational) according 

to Russian guidelines [4] and is not recommended 

according to European guidelines [9, 10]. In 

addition, the most frequently used diuretic in 

our survey was indapamide at mean doses >2 mg, 

which is rarely found in single-pill combinations.

Despite the availability of comprehensive 

Russian national guidelines for hypertension 

diagnosis and treatment [4], they are not 
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region, as the level of under-diagnosis in the 

country is quite large. Another limitation is that 

BP measurements could not be standardized, 

as this was a survey and not a clinical study, 

although it should be noted that the BP 

measurement was the one that the physician 

used for the patient’s chart registration, and 

therefore to guide their clinical decision making. 

The cross-sectional design does not allow for 

the evaluation of the duration of treatment 

and its correlation to BP control. Regardless, we 

feel that the data obtained represent the “real-

life” situation in primary care practice, as the 

high-risk profile of patients was reflected in the 

type of agents prescribed and the frequency 

of combination therapy. The purpose of this 

survey was to establish a baseline for an annual 

process of monitoring primary care physicians’ 

hypertension management practices, which 

will allow for the tracking of changes during 

the ongoing hypertension improvement project 

established in Yaroslavl region in 2011.

CONCLUSION

CV diseases remain the leading cause of death 

in Russia. Hypertension, the most prevalent CV 

disease, is a major contributor to extremely high 

morbidity and mortality rates. The majority 

of patients with hypertension in Yaroslavl 

region who were being seen by physicians had 

additional risk factors and associated clinical 

conditions. Blood pressure control rates in 

Yaroslavl region are similar to those for Russia 

as a whole, but much lower than countries that 

have successfully implemented comprehensive 

hypertension intervention programs, such as 

Canada. Utilizing an approach similar to CHEP 

(including surveys over time to track BP control 

rates and national/regional statistical analyses 

to evaluate morbidity rates) will encourage 

use of the Russian National Guidelines and 

provide systematic feedback on the subsequent 

effects. With GPs comprising the majority of 

physicians in Yaroslavl region, they are integral 

in this process.
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