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This prospective before-and-after survey of hypertensive
patients visiting government-run outpatient health facilities
in the Yaroslavl Region of Russia assessed blood pressure
(BP)–related endpoints following initiation of a comprehen-
sive health system improvement program for hypertension.
Two cross-sectional surveys, one at baseline and the other
approximately 1 year after program initiation, evaluated the
primary measure of BP control rate. Secondary measures
included mean BP levels and distribution, cardiovascular
risk factors, and associated conditions, heart rate levels, and
antihypertensive therapy. From the 2011 survey (n=1794) to
the 2012 survey (n=2992), BP control rate (<140/90 mm Hg)

significantly increased from 16.8% to 23.0%, reflecting a
37% relative improvement (P<.0001). Mean BP level was
significantly reduced from 151/90 mm Hg to 147/88 mm Hg
(P<.0001). Severe uncontrolled hypertension (systolic BP
≥180 mm Hg) was reduced from 9.7% to 6.4% (P<.0001).
Implementing a guidelines-based treatment protocol with
medical and patient education programs resulted in physi-
cian behavior change and improved patient BP control.
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Cardiovascular (CV) diseases remain the leading cause
of mortality in Russia, accounting for 57% of all
deaths.1 In 2010, the crude (non-age and non-sex
standardized) mortality rate from all CV diseases in
Russia was 805.9 per 100,000 population, mostly
attributed to ischemic heart disease, and the mortality
rate from cerebrovascular diseases was 260.4 per
100,000, mostly attributed to stroke. In some regions
of Russia, such as Yaroslavl, there is an even higher CV
disease mortality rate (1009.1 per 100,000).1

Hypertension is highly prevalent in Russia, affecting
approximately 40% of adults. The hypertension control
rate is estimated to be 24% of treated hypertensive
patients and has been stable over the past 10 years
(23.1% in 2003–2004).2 Notably, the prevalence of
hypertension in Russia is substantially higher and
control rates substantially lower compared with many
other countries, including the United Kingdom (28% to
31% [prevalence] and 61% to 63% [control]),3 the
United States (29% and 53%, respectively),4 and France
(31% and 51%, respectively).5 In Canada, hypertension

prevalence and control rates are estimated to be 22%
and 66%, respectively.6 The 66% control rate reflects
improvement over that reported in the 1990s (13%),7,8

and the increase observed coincided with implementa-
tion of the country-wide, evidence-based Canadian
Hypertension Education Program (CHEP).9 The CHEP
was initiated in 2000 and includes 3 task forces: (1) a
Clinical Recommendations Task Force that uses a
rigorous and systematic process for developing recom-
mendations, which are regularly updated; (2) an Imple-
mentation Task Force that develops recommendation
summaries and highlights key prevention and control
messages and strengthens the response by developing
extensive partnerships and developing and disseminat-
ing materials tailored to various audiences; and (3) an
Outcomes Research Task Force that assesses the success
of the recommendations and identifies priority areas for
further improvement.

Due to the role of hypertension as the major risk
factor for total mortality, reducing the incidence and
improving control of hypertension in Russia is imper-
ative. To achieve this, a comprehensive health system
improvement program for hypertension was undertaken
in the Yaroslavl Region of Russia. This initiative was a
joint program between clinicians, the Department of
Health and Pharmacy of the Yaroslavl region, and
Novartis, under the framework of the Memorandum of
Understanding between the government of the Yaroslavl
Region and Novartis Pharma LLC, Russia. A cross-
sectional survey evaluated blood pressure (BP) control
rates among patients of general practitioners (GPs) and
cardiologists of the Yaroslavl Region at baseline
and then again a year after initiating the program.
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ASSESSMENT OF THE PROBLEM
A cross-sectional survey was conducted to assess
baseline BP control rates and medical practices.10

This was conducted over a period of 2 months (from
May to June 2011). A total of 39 ambulatory institu-
tions of the Yaroslavl Region healthcare system partic-
ipated, including 180 physicians (154 GPs and 26
cardiologists). Physicians were asked to submit data
from charts on 10 consecutive hypertension patients.
All patients were at least 18 years of age, as the
participating institutions were adult outpatient clinics.
The following data were extracted: patients’ history of
hypertension, associated clinical conditions, BP and
heart rate, use of antihypertensive therapy, and CV
risk factors (including smoking, dyslipidemia, obesity,
and family history of CV disease [Table]). No addi-
tional 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 recorded (anonymously) and analyzed. BP mea-
surements were performed by participating physicians
using the same methodology as in their regular clinical
practice for the purpose of patient evaluation during
the clinic visit. Most often, BP was assessed with
manual aneroid sphygmomanometers, although no
guidance or limitations on the types of devices used
was provided. Patient diaries included more than 50
reported parameters, and physicians were unaware that
the BP control parameter was the one of greatest
interest.

The original sample size was based on an estimated
BP control rate near the reported Russian average of
25%, with a 25% oversampling to ensure sufficient
(80%) power for establishing the BP control rate within
this population of known hypertensive patients. The
survey was approved by the Department of Health and
Pharmacy of the Yaroslavl Region and performed
within the Memorandum of Understanding between
the government of the Yaroslavl Region and Novartis
Pharma LLC, Russia.

RESULTS OF THE BASELINE ASSESSMENT
A total of 1794 diaries (1525 from GPs; 269 from
cardiologists) were analyzed.10 Demographic and base-
line characteristics of this generally high-risk patient
population are reported in the Table. Most patients
(97%) were prescribed antihypertensive therapy, with
83% prescribed >1 drug. The most frequently used
agents included b-blockers (50% of patients), angio-
tensin-converting enzyme (ACE) inhibitors (49%), and
diuretics (40%).10 Mean BP was 151/90 mm Hg and
17% of patients had normal BP (<140/90 mm Hg)
(Figure 1). The distribution of patients’ systolic BP
(SBP) was 20% controlled (<140 mm Hg), 44% SBP
140 mm Hg to 159 mm Hg, 26% SBP 160 mm Hg
to 179 mm Hg, and 10% SBP ≥180 mm Hg (Fig-
ure 2).

STRATEGY FOR CHANGE
Our approach was a novel private-government partner-
ship engaging a variety of stakeholders. It was led by the
Yaroslavl Department of Health but included input
from Canadian Health Care Professionals involved in
the CHEP and Novartis International’s Healthcare
Systems team. The program followed a structured
approach of convening a cross-sectoral steering com-
mittee to guide the project team through the various
phases of health-systems change, including a technical
diagnostic-phase assessment with an evaluation of root
causes and the design and prioritization of potential
interventions and improvements. This was followed by
an implementation phase with regular reporting and
performance-management techniques. The program
followed a similar approach to that used by the CHEP,
where a central technical committee reviews the evi-
dence-based National Guidelines for the Diagnosis and
Treatment of Hypertension11 and then makes specific
recommendations for implementing the program8 (eg,
medical and patient-educational interventions) and for
measuring and evaluating interventions and their impact
(eg, BP control rate). The program also evaluated and
suggested improvements in local clinical operating
pathways (eg, concentrating care for hypertensive
patients in specific clinics, establishing referral criteria
for complex cases), performance measurement and
management systems, and ways to improve the
skills, mindsets, and behaviors of both clinicians and
patients.

CHEP materials for patients, physicians, and other
healthcare workers were made available for transla-
tion and cultural modification to reflect national
differences. Many sections of the CHEP medical
education materials for clinicians were translated and
used to strengthen the Russian medical education
program. In addition, CHEP patient education bro-
chures and BP-tracking logs were shared with clini-
cians and then translated and modified for use with
Russian patients. CHEP clinicians visited the Yaro-
slavl Region, made on-site observations, met with
clinicians and Department of Health officials, and
shared technical advice on how to implement effective
medical education programs, as well as how to
communicate the clinical evidence and overall impor-
tance of hypertension management in reducing
CV- and all-cause mortality. Specific “best practice”
examples were shared with the Yaroslavl Department
of Health and key institutions in terms of setting up a
patient registry that identified and tracked patients
with hypertension and the high-priority modifiable CV
risk factors. This database was eventually used to
monitor and report clinic-specific BP control rates on
a quarterly basis, allowing the Department of Health
to target medical education initiatives and small-group
clinical discussions to those sites performing below the
mean. The program is ongoing, and continues to be
modified and adapted.
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A variety of interventions were explored that
addressed physician knowledge, attitudes and practices,
clinical staffing and patient throughput measures,
patient education, coaching and adherence support
programs, general public awareness, and lifestyle mod-
ification programs. These were then prioritized and
sequenced by the Steering Committee. Interventions
were approved by the Department of Health of Yaro-
slavl Region.

Specific aspects of the program included: (1) making
hypertension a priority for the Yaroslavl Region by
setting up a high-level Steering Committee to oversee
the project (ie, coordinating and evaluating the impact

of interventions) and by creating a regional Center of
Excellence for Hypertension to make organizational and
methodological improvements and monitor progress;
(2) focusing first on improving BP treatment by agreeing
on a target for BP control and then measuring and
monitoring site-level hypertension and BP control rates,
developing a simplified protocol of hypertension treat-
ment (based on 2010 Russian National Hypertension
Guidelines),11 and communicating this information to
physicians via an intensive educational program, tar-
geted in the first year at GPs. Cardiologists were
excluded from the initial wave of the program because
they see a minority of patients in the Yaroslavl Region,
and they had reported better BP control rates than GPs,
despite seeing more complex cases. The educational
program consisted of a series of small-group, case-based
discussions led by local clinical experts that addressed
the barriers to care and built clinicians’ context-specific
knowledge of evidence-based guidelines, individualized
treatment selection, and how to support patients getting
to their BP-treatment goal; and (3) increasing commu-
nity awareness, engagement, adherence and persistence
with therapy, and the rate of hypertension diagnosis
through a public-education campaign.

In early 2012, three “improvement” pilot sites were
also selected by the Order of the Department of Health
to not only implement the treatment protocol but also to
trial other interventions including a manual tracking
and call-back system for patients with hypertension
(especially those with poor BP control or who were at
higher risk), as well as measurement and self-reporting
of clinic-level BP control rates on a quarterly basis.

The program operated under the oversight of a formal
Steering Committee with monthly meetings chaired by
the Department of Health and Pharmacy of the Yaro-
slavl Region and involving the Regional Chief Special-
ists in Cardiology and General Medicine. Novartis
personnel provided project-management support as well
as nonbranded medical education materials and lessons
learned from international best practice case examples.

EFFECTS OF CHANGE
A second cross-sectional survey was conducted from
May to July 2012, 13 months after the baseline survey
and after approximately 6 months of intensive inter-
ventions. Physicians were asked to provide data on 15
consecutive hypertension patients. A total of 38 ambu-
latory institutions of the Yaroslavl Region healthcare
system participated in the second survey, with 2992
diaries (2619 from GPs; 373 from cardiologists) ana-
lyzed. The apparent loss of one participating institution
after the first survey was the result of an administrative
restructuring in 2012, which resulted in two institutions
to be considered as one. Although the same methodol-
ogy and sampling were used in both surveys, the sample
size was augmented in the second survey to increase the
power for estimating the BP control rate at individual
sites and to be able to adjust for any increase in newly
diagnosed patients being included in the sample as a

TABLE. Demographics, Hypertension History, and
Patient Risk Factors, End Organ Disease, and
Associated Clinical Conditions

Characteristic

Year of Survey (Patients

Surveyed, No.)

2011

(N=1794)

2012

(N=2992)

Men/women/not specified,% 37/60/3 36/62/2

Mean age, y 60 59

Patient distribution by age group (y),%

Younger than 50 19 22

50–59 34 30

60–69 25 26

70 and older 23 22

Patient population of working age, %a 50 46

Patient distribution by duration of hypertension and hospitalizations, %

≤1 y 18 17

2–9 y 40 47

≥10 y 42 36

Patient distribution by risk factors, end organ disease, and associated

clinical conditions, %

Left ventricular hypertrophy 72 69

Abdominal obesity 54 48

Dyslipidemia 48 45

Regular alcohol consumption 37 36

Family history of premature CVD 33 36

Current or previous smoker 24 26

Type 2 diabetes 21 18

Carotid artery changes 17 17

Peripheral artery disease 6 3

Diabetic nephropathy 3 4

Microalbuminuria 3 4

Heart diseases 48 43

Chronic heart failure 38 29

Angina pectoris 29 22

Myocardial infarction 11 10

Hypertensive retinopathy 20 21

Cerebrovascular diseases 15 18

Stroke 6 7

TIA 6 8

Abbreviations: CVD, cardiovascular diseases; TIA, transient ischemic

attack. aIn Russia, “working age” is defined as younger than 60 years

for men and younger than 55 years for women.

920 The Journal of Clinical Hypertension Vol 15 | No 12 | December 2013 Official Journal of the American Society of Hypertension, Inc.

Hypertension Treatment in Yaroslavl Russia | Mozheyko et al.



result of physician- and public-awareness campaigns.
This was conducted as a site-based cross-sectional
survey to align it with other population-based surveys
that similarly track BP control rates over time. Because
of this methodology, although most participating phy-
sicians were the same, patients and some physicians in
the two surveys were not necessarily identical.

The patient population of the second survey was
similar to that of the first (Table). Most patients (90%)
were prescribed antihypertensive therapy, and 71%
were prescribed >1 drug. The most frequently used
agents included b-blockers (45% of patients), ACE
inhibitors (43%), and diuretics (32%). The slight
decrease in the relative frequency of antihypertensive
therapy utilization compared with 2011 (90% vs 97%)
can be explained by the increased sample size and
execution of the program, with more awareness leading
to more newly diagnosed patients being included in the
sample.

Compared with the first survey, mean BP in the
second survey showed a significant decrease to 147/

88 mm Hg (P<.0001). Goal BP (<140/90 mm Hg) was
found in 23% of patients, demonstrating a statistically
significant increase from the baseline survey (P<.0001)
and a 37% relative improvement (Figure 1). The distri-
bution of patients’ SBP was: (1) 26% controlled
(<140 mm Hg); (2) 42% SBP 140 mm Hg to 159 mm
Hg; 25% SBP 160 mm Hg to 179 mm Hg; and (3) 6%
SBP ≥180 mm Hg, demonstrating a statistically signif-
icant increase in the percentage of patients with SBP
<140 mm Hg and a statistically significant decrease in
the percentage of patients with SBP ≥180 mm Hg (ie,
severe uncontrolled hypertension) (both P<.0001;
Figure 2).

Although our data demonstrated that the general
approach to drug therapy did not substantively change
from the first to the second survey (factoring in the
larger sample size of the second survey), an increase in
volume of antihypertensive prescriptions filled for
patients in the Yaroslavl Region was reported in an
IMS database (Figure 3) (unpublished data sourced
from an IMS database subscription accessible to the
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authors [www.imshealth.com]). Thus, it is possible that
an increase in the antihypertensive therapy volume
growth may be associated with improved patient
adherence to prescribed therapy, likely caused by
patient-education efforts, including use of control logs
to track BP, hypertension education leaflets, and
physician-directed patient education. These approaches
could be important contributors to the improved BP
control rate seen in our second survey.

Of note, during the years following initiation of the
Canadian program (CHEP), improved compliance, as
measured by evaluation of prescription databases and
by a patient self-report survey (ie, the Survey of Living
With Chronic Diseases in Canada, hypertension mod-
ule), was also found.12,13 Importantly, improved adher-
ence to antihypertensive therapy not only results in
better BP control but has also been shown to have a
positive effect on reducing hospitalization rates and
overall medical costs.14–17 Conversely, poor adherence
and persistence increases hypertension complications
risks, such as stroke (estimated 28% increased risk) and
myocardial infarction (estimated 15% increased
risk).14–17

DISCUSSION
Hypertension is a global issue, with the World Health
Organization including it as one of the few priority
recommendations in their Global Action Plan for the
Prevention and Control of Noncommunicable Diseases
2013–2020.18 A recent global survey of current hyper-
tension management practices found substantial consis-
tency across the 31 participating countries (including
Russia).19 This survey found that almost all countries
extensively use ACE inhibitors, angiotensin receptor
blockers, calcium channel blockers, and diuretics, with
b-blockers no longer regarded as first-line drugs.19 This
is in contrast to what was found in our prior evaluation
of hypertensive medication use in the Yaroslavl Region,
with b-blockers being the most frequently prescribed

treatment (in 50% of patients), along with ACE
inhibitors (in 49% of patients).10

Much has been studied and written regarding clinical
improvement initiatives in other countries and also in
demonstrating the correlation between improved man-
agement of hypertension and reduced rates of CV-
related mortality.6–9,20 Many studies have also clearly
laid out the excess morbidity and mortality in Russia
and the disproportionate burden caused by CV dis-
ease.21–26 Relatively little has been published regarding
clinical improvement initiatives in Russia beyond doc-
umentation of changes over time in BP epidemiology
and control.2 Interestingly, the role of hypertension as a
major modifiable determinant of poor health in Russia
has been previously reported, with a clinic-based pro-
gram demonstrating a modest decrease in BP in 192
patients. However, the authors concluded that an effort
beyond the clinic was needed.27

This project identified some of the root causes for
poor hypertension management in a region of Russia.
Some of the key root causes identified for the low rate of
BP control initially measured included: (1) lack of
awareness in front-line clinics of evidence-based guide-
lines for BP diagnosis and management; (2) no BP
control target set or communicated to health workers;
(3) BP control rate by clinician or clinic was not
measured or reported; and (4) patients not understand-
ing the value of controlling hypertension. We were then
able to design a custom purpose improvement program
for the Region, taking many elements of other hyper-
tension and chronic disease management programs,
aligning them with local guidelines, and effectively
applying them in a typical Russian setting. Our expe-
rience in the Yaroslavl Region demonstrates that
implementing a guidelines-based treatment protocol
and a small-group, case-based, medical education cam-
paign specifically targeted to GPs, along with site-
specific patient tracking and monitoring of BP control
rates with feedback, may be associated with improve-
ments in hypertension control. Some of the benefits may
have been related to improved patient engagement
through physician counseling, as well as educational
materials and self-monitoring and recording of BP
levels. During the course of the project, we gathered
additional third-party data indicating increased use of
antihypertensive therapies that coincides with the
improved BP control rates. The addition of a basic
monitoring and evaluation system was effective in
measuring and reinforcing the impact of the program.
While we are pleased to report the progress made and
our results to date, we acknowledge that region-wide
improvement in addressing the significant CV disease
and all-cause mortality risk factors of hypertension will
take sustained effort over many years.

LIMITATIONS
Limitations in the methodological approach include the
potential for selection bias (as selection for patient
diaries was sequential and not random) and observation
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bias (as physicians self-reported BP control measures).
This study approach was taken in a relatively resource-
constrained health system but was partially mitigated by
requiring that a prespecified number of consecutive
patients be included and also by sampling a significant
proportion of physicians and clinics within the region.
Although it would have been ideal if both surveys
included the same patients, the cross-sectional, popula-
tion-based approach that we took is common,28,29 and
is an economical way to collect large amounts of data
from a large number of patients.

There was also difficulty in measuring individual
patient adherence and persistence to behavioral modi-
fication and medications because the surveys were cross-
sectional and not cohort-based. Another limitation is
the dissociation between information collected for
medical records, prescriptions written, and prescriptions
filled for each patient, which made it very difficult to
track physician-prescribing practices and to evaluate the
impact of individual patient-level dosing and adherence
or persistence with therapy. Additional challenges
encountered included high physician turnover and low
staffing levels at some sites (as reported via informal
communications from the regional Department of
Health officials to the authors).

Currently, this program is being expanded and
“scaled up” across the other clinics of the Yaroslavl
Region, with lessons learned in pilot sites and in the
Yaroslavl Region being shared with the Federal Minis-
try of Health and other interested regional governments
across Russia through presentation of these data at
national congresses and conferences on CV diseases.
Although this program is still relatively early in its
development, particularly when set against the historical
background of the enormous burden of CV disease in
Russia, we are encouraged by the magnitude and pace of
improvement in a leading indicator of better CV disease
risk management. Therefore, we posit that if the
improved BP control rates continue to be observed
and improve further, then a similar structured approach
to improving the diagnosis and treatment of hyperten-
sion could be applied nationwide on a region-by-region
basis. Additionally, a similar approach could be applied
to other diseases—particularly those with similar char-
acteristics (eg, more common, noncommunicable
diseases with a robust body of knowledge such as
evidence-based guidelines and where a track record of
performance improvement over time [eg, CHEP] is
available). A similar approach could be tailored to the
Russian situation and then implemented by Regional
Departments of Health across Russia.

Additional studies should look at how to accelerate
the pace of change and also more clearly define patient
and/or geographic subsets to identify ways to more
effectively engage with patient and/or clinician sub-
groups to optimize and tailor behavioral interventions
to more effectively and rapidly improve the BP control
rate. We also believe there would be value in extending
the interventions to include better diagnosis and treat-

ment of other known CV risk factors with the end goal
of reducing the burden of CV disease and improving
survival and quality of life.

In addition to scaling up and implementing the
described initiatives region-wide, lessons learned from
the CHEP suggest that engaging more stakeholders
could help reach even higher levels of sustained BP
control. It is hoped that further improvements may be
achieved, such as those seen across the Kaiser Perma-
nente network where BP control rates of >80% have
been reported in California.30 The third annual regional
cross-sectional survey is being conducted in 2013 and
will provide general and detailed clinic-by-clinic analy-
sis of the implemented changes at the end of the
program.

CONCLUSIONS
A guidelines-based approach to hypertension can be
effectively applied to improve BP control by setting a
specific BP control target that is crucial for changing the
mindsets and attitudes of physicians and healthcare
systems. Measuring and reporting results and progress
will be key components of tracking system performance
and reinforcing change and improvements in clinics.
It is likely that aspects of our comprehensive health
system improvement program and Canada’s education
program (CHEP) can be used to guide the development
of successful hypertension programs in other parts of
Russia and the world.
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