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Abstract

Introduction InRussia, blood pressure (BP) control is below
the optimal. The little is known about regional features and
barriers to adequate BP control in Russian primary care.
Aim To evaluate the impact of clinical factors on achieving
the target BP in hypertensive patients in one region of
Russia.

Methods Retrospective medical data of 2015 on 11,129
patients (31.4% male) with hypertension (Htn) from Iva-
novo region of Russia were examined. Achievement of
target BP was assessed in all patients. We study association
between BP control and clinical factors.

Results 45.9% of studied patients with Htn had controlled
BP. The frequency of achieving the target BP in subsets of
hypertensive patients was 37.8% in patients with diabetes,
39.5% in patients with coronary artery disease, and 29.9%
in patients with chronic heart failure. The main clinical
factors associated with achieving the target BP in studied
hypertensive patients were the advice on alcohol con-
sumption, advice on smoking cessation, and advice on
weight reduction. Therapy with main antihypertensive
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drugs (in particular, beta-blockers and thiazide diuretics)
were also factors of optimal BP control in these patients.
Comorbidities (chronic heart failure and cardiovascular
diseases requiring the prescription of aspirin and statins)
and family history of coronary artery disease were asso-
ciated with inadequate BP control. A negative effect of
some antihypertensive drugs (potassium sparing diuretics,
ARBs, ACE-Is, and dihydropyridine CCBs) on BP control
that was found out in our study requires further investi-
gation. Other studied factors had no influence on BP con-
trol in patients with Htn from Ivanovo region.

Conclusion We identified regional factors of BP control in
hypertensive patients from Ivanovo region of Russia. It is
shown that individual medical education (in particular,
medical advices) is the most important factor of optimal BP
control. The intervention with antihypertensive therapy
(beta-blockers and thiazide diuretics) facilitates the
achievement of target BP. Comorbidity and age reduce the
frequency of achieving the target BP.

Keywords Hypertension - Target blood pressure - Clinical
factors - Registry

1 Introduction

Improving the quality of healthcare in patients with
hypertension (Htn) is a priority goal of modern cardiology.
In Russia, the prevalence of Htn in 21 century is about 40%
among the adult population [1, 2] that is higher than in
other countries. For comparison, about one-third of USA
[3, 4], France [5], or Australian [6] adult population has
Htn. In Canada, the prevalence of Htn is 22% [7]. Htn has
been diagnosed in 25.9% of adult outpatients in Italy [8].
Prevalence of Htn is associated with different social,
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occupational,
[9-15].

It is known that achievement of target blood pressure
(BP) (<140/90 mmHg) decreases the risk of cardiovascular
events [14]. Nevertheless, most hypertensive patients have
inadequate BP control [14]. Poor control of BP can be
associated with many factors, such as poor patient adher-
ence to antihypertensive therapy [16, 17], inadequate
treatment [18] and other physician-related factors [19, 20],
lifestyle choices and habits [21], socio-economic factors
[22], and comorbidities [23].

In Russia, BP control is below the optimal. Oganov et al.
reported that controlled BP was in 23-24% of patients with
Htn in 2003-2010 [2]. Balanova et al. showed that BP
control was achieved in 14.9% of patients with Htn in
2009-2010 years; in women it was higher then in men
(19.3 vs 10.9%) [1]. The proportion of patients with
achieved target BP (<140 mmHg) is very different among
regions of Russia: from 6 to 86% [24, 25]. Probably, the
factors associated with quality of BP control in Russian
patients with Htn have a regional peculiarity.

The little is known about regional features of barriers to
adequate BP control in Russian primary care. The primary
objective of this study was to determine the impact of
clinical factors on the achievement of target BP in hyper-
tensive patients from one region (Ivanovo region) of the
Central Federal District of Russia.

Ivanovo region is the most active participant of the
Russian Registry of Hypertension, Coronary Artery Dis-
ease, and Chronic Heart Failure (RusR-Htn-CAD-CHF).
Now, 4.2% (36,424 people) of adult population (875,513
people) of Ivanovo region is registered in this Registry.
According to official data of Federal State Statistics Ser-
vice of Russian Federation (http://www.gks.ru), the popu-
lation of Ivanovo region was 1,036,900 people (44.9%
male) in January 2015. It is 2.7% of population of the
Central Federal District of Russia, and 0.7% of total Rus-
sian population (http://www.gks.ru). The main demo-
graphic characteristics of Ivanovo region are the following:
the proportion of adult people is 84.4% (vs 82.4% in all-
Russia), mean age of inhabitants is 41.5 years (vs
39.5 years in all-Russia), the proportion of urban people is
81.2% (vs 74.0% in all-Russia), and cardiovascular mor-
tality among total population is 0.64% (vs 0.65% in all-
Russia).

genetic, physical or ecological factors

2 Methods
2.1 Data Source

The RusR-Htn-CAD-CHF [26] was used as a source of
data on hypertensive patients from Ivanovo region of
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Russia. This Registry is a retrospective, continuous,
nationwide, web-based registry operating online. Partici-
pation in the RusR-Htn-CAD-CHF is voluntary. The access
to the registry is given only to registered members. The
source of patients’ data is a patients’ medical card and/or
hospital chart. Each patient fulfilled informed consent form
prior to his/her data to be included in database of the RusR-
Htn-CAD-CHF. Details on design of the RusR-Htn-CAD-
CHF are presented in our previous publications [26, 27].

2.2 Patient Selection

Retrospective data on clinical characteristics, non-phar-
macologic treatment, drug treatment, and reperfusion
therapy (for hypertensive patients with coronary artery
disease) contained in the 2015 RusR-Htn-CAD-CHF from
11,129 patients with Htn, living in Ivanovo region (Russia),
were examined. The analyzed data included 81.2% of total
patients with cardiovascular diseases (n = 13,708) regis-
tered in the 2015 RusR-Htn-CAD-CHF from Ivanovo
region, and about 1.3% of adult population of Ivanovo
region.

The average age of studied hypertensive patients was 61
(54, 68) years (data presented as median and inter-quartile
ranges). 31.4% of patients were male. During 2015, these
patients received ambulatory care in 17 health facilities
located in Ivanovo region (Russia).

We used the following criteria to enroll the patients in
our study:

(i) diagnosis of Htn signed in patients’ medical card (data
from the RusR-Htn-CAD-CHF),
(i) age >18 years.

The patients were not included in our study if they
matched the following criteria:

(i) secondary hypertension,
(i) missing data on the BP, and treatment.

After inclusion in the study, all patients were stratified
into two groups. Hypertensive patients, who achieved the
target BP under treatment, were defined as TBP (target
blood pressure) patients (n = 5109). The group defined as
NTBP (non-target blood pressure) patients (n = 6020)
included patients who did not achieve target BP under
treatment. The achievement of target BP was considered as
fulfilled if the patient had BP data during the last
12 months and the last value of BP was less than
140/90 mmHg. Thus, the frequency of achieving the target
BP in patients with Htn from Ivanovo region, included in
the 2015 RusR-Htn-CAD-CHF, was 45.9% that is com-
parable with other regions of Russia actively participating
in this Registry in 2015 (for example, Saratov region—
45.3%, Krasnoyarsk region—39.8%, and Altai region—
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44.4%). The numbers and proportions of hypertensive
patients, who were aware, treated, and controlled, in the
overall population sample and in specific subsets of
patients with diabetes, coronary artery disease, and chronic
heart failure are presented in Table 1.

2.3 Clinical Factors

Clinical factors included in our analysis are consistent with
the structure of database of the RusR-Htn-CAD-CHF [26].
According to the type of data, all factors can be stratified
into continuous, categorical, and binary (Yes/No).

The continuous factors included age, height, left
ventricular mass index, systolic and diastolic blood
pressure (SBP and DBP), heart rate, weight and body
mass index, waist circumference, blood glucose, total
cholesterol, triglycerides, low-density lipoprotein, high-
density lipoprotein, left ventricular ejection fraction,
creatinine, serum urea, uric acid, hemoglobin, and urine
protein.

The following factors were binary: gender, old
myocardial infarction, stable angina and other forms of
chronic ischemic heart disease, chronic heart failure, prior
stroke (including cerebral infarction, intracerebral haem-
orrhage, and stroke not specified as haemorrhage or
infarction), atherosclerotic peripheral arterial disease,
transient cerebral ischaemic attacks and related syndromes,
discirculatory encephalopathy, dissecting aortic aneurysm,
diabetes mellitus, chronic lower respiratory diseases, gout,
pregnancy, cirrhosis of liver, family history of coronary
artery disease and Htn, training in the School for hyper-
tensive patients, medical advices (on alcohol consumption,
smoking cessation, physical activity, healthy diet, and
weight reduction), angiotensin converting enzyme inhibi-
tors (ACE-Is), angiotensin II receptor blockers (ARBs),
direct renin inhibitors, beta-blockers, calcium channel
blockers (CCBs), diuretics, alpha-blockers, imidazoline
receptor agonists, other antihypertensive drugs, statins,

aspirin, and invasive treatment (for hypertensive patients
with coronary artery disease).

The categorical factors included smoking, alcohol con-
sumption, the level of physical activity in lifestyle, and
balanced diet. Details about data structure are given in
Appendix Table 7.

2.4 Design of Analysis

This study was approved by the local Ethics Committee of
Saratov State Medical University n.a. V.I. Razumovsky
(Saratov, Russia). First, we performed the comparison of
TBP and NTBP patients in all studied clinical character-
istics. In result, we have identified clinical peculiarities for
each group. In addition, we evaluated the quality of clinical
examination of patients, basing on the completeness of
information on parameters in database of the RusR-Htn-
CAD-CHF.

Next, we selected the clinical parameters for the dis-
criminant function analysis. For the selection of parame-
ters, we have used the following criteria:

(i) statistically significant differences between studied
patients’ groups on this parameter,
(i1) sufficient data completion in Registry database,
(iii)) low association or absence of association with other
parameters.

2.5 Statistical analysis

We applied the Shapiro-Wilk test to check whether the
data were approximately normally distributed. Since some
data occurred to be non-normal, their further analysis was
carried out using non-parametric statistical methods. We
applied the Chi-square (x”) test to compare the binary
variables and to compute the significance level for the
difference between two proportions. Mann—Whitney test
was used to compare the continuous variables. Categorical
and binary data were presented as frequencies and

Table 1 Numbers and proportions of hypertensive patients, who were aware, treated, and controlled, in the overall group and in some specific

subsets

Specific subset of hypertensive patients Total Aware Treated” Controlled BP
Overall group of patients with Htn, no. (%) 11,129 (100) 11,129 (100) 10,406 (93.5) 5109 (45.9)
Hypertensive patients with diabetes, no. (%) 933 (100) 933 (100) 899 (96.4) 353 (37.8)
Hypertensive patients with CAD, no. (%) 805 (100) 805 (100) 780 (96.9) 318 (39.5)
Hypertensive patients with CHF, no. (%) 1041 (100) 1041 (100) 1010 (97.0) 311 (29.9)

The percentage is calculated with respect to the total number of patients in each specific subset

BP blood pressure, CAD coronary artery disease, CHF chronic heart failure, Htn hypertension

 Patients, who received the therapy with antihypertensive drug
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percentages. Continuous variables were reported as medi-
ans (Me) and inter-quartile ranges (LQ, UQ).

Multiple associations between achieving the target BP
and clinical factors were studied by logistic regression.
ROC-analysis was used to identify cut-off points for con-
tinuous factors. The obtained estimations were considered
statistically significant if P < 0.05.

3 Results
3.1 Characteristics of TBP and NTBP Patients

Clinical characteristics of TBP and NTBP patients enrolled
in our study are presented in Tables 2, 3 and 4 and
Appendix Table 7. It was found that TBP and NTBP
patients differ in most clinical characteristics. NTBP
patients had the following features in comparison with TBP
patients:

Table 2 General characteristics of the study population

(i) the proportion of women was slightly higher
(Table 2),
they were slightly older than TBP patients (Table 2),
they were more likely to have co-morbidities
(stable angina, chronic heart failure, old cerebral
infarction, and diabetes mellitus) and family history
of cardiovascular diseases (coronary artery disease
and Htn) (Table 2),
they had slightly smaller prevalence of smoking,
alcohol consumption, and poor diet; but larger
prevalence of low physical activity (Table 2;
Appendix Table 7),
they had slightly higher values of body mass index,
left ventricular mass index, total cholesterol, triglyc-
erides, and hemoglobin (Table 3),
thee less of them attended the School for hyperten-
sive patients and received advice on alcohol con-
sumption, smoking cessation, healthy diet, and
weight reduction (Table 4),

(i)
(iii)

(iv)

v)

(vi)

Parameters TBP patients (n = 5109) NTBP patients (n = 6020) P level
Male sex, % 329 30.2 0.002
Age, years, Me (LQ, UQ) 61 (53, 68) 62 (55, 69) <0.001
Old myocardial infarction, % 2.8 23 0.078
Stable angina, % 2.0 4.4 <0.001
Other forms of chronic ischemic heart disease, % 2.9 3.2 0.334
Chronic heart failure, % 6.1 12.1 <0.001
Old cerebral infarction, % 2.1 2.9 0.011
Prior intracerebral haemorrhage, % 0.1 0 0.633
Prior stroke, not specified as haemorrhage or infarction, % 0.2 0.2 0.834
Atherosclerotic peripheral arterial disease, % 1.4 1.8 0.065
Transient cerebral ischaemic attacks and related syndromes, % 0.2 0.2 0.879
Discirculatory encephalopathy, % 5.8 6.1 0.524
Dissecting aortic aneurysm, % 0 0 -
Diabetes mellitus, % 6.9 9.6 <0.001
Chronic lower respiratory diseases, % 2.0 1.9 0.899
Gout, % 0.1 0.2 0.172
Pregnancy, % 0 0 -
Cirrhosis of liver, % 0 0 -
Family history of coronary artery disease, % 36.9 57.5 <0.001
Family history of hypertension, % 84.3 92.3 <0.001
Current smoker, % 10.6 8.3 <0.001
Alcohol drinking, % 25.6 21.1 <0.001
Low level of physical activity in lifestyle, % 12.5 13.9 0.030
Balanced diet, % 25.7 30.8 <0.001

Me (LQ, UQ) is median and inter-quartile ranges

NTBP patients hypertensive patients, who did not achieve the target blood pressure under treatment, TBP patients hypertensive patients, who

achieved the target blood pressure under treatment
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Table 3 Blood pressure levels and control rates, including the metabolic and haematological parameters

Parameters TBP patients (n = 5109) NTBP patients (n = 6020) P level
SBP at last visit, mmHg, Me (LQ, UQ) 130 (125, 132) 145 (140, 150) <0.001
DBP at last visit, mmHg, Me (LQ, UQ) 80 (75, 85) 90 (80, 95) <0.001
Heart rate at last visit, beats/min, Me (LQ, UQ) 72 (68, 75); n = 1320 73 (71, 76); n = 1873 <0.001
Height, m, Me (LQ, UQ) 164 (160, 170); n = 2078 165 (160, 171); n = 2422 0.544
Weight, kg, Me (LQ, UQ) 76 (69, 85); n = 2149 80 (72, 88); n = 2434 <0.001
Body mass index, kg/mz, Me (LQ, UQ) 27.7 (25.4, 31.1); n = 2076 29.0 (26.5, 32.4); n = 2422 <0.001
Waist circumference, cm, Me (LQ, UQ) 90 (82, 98); n = 562 90 (85, 98); n = 1661 0.092
LVEF, %, Me (LQ, UQ) 57 (45, 62); n = 56 59 (51, 63); n = 37 0.577
Left ventricular mass index, g/mz, Me (LQ, UQ) 105 (103, 115); n = 443 115 (105, 125); n = 301 <0.001
Blood glucose, mmol/L, Me (LQ, UQ) 4.7 (4.5,5.2); n = 3881 49 (4.5,5.3); n = 4919 0.092
Total cholesterol, mg/dL, Me (LQ, UQ) 202 (186, 229); n = 4722 209 (190, 233); n = 5510 <0.001
Triglycerides, mg/dL, Me (LQ, UQ) 123 (97, 149); n = 1598 140 (105, 158); n = 2078 <0.001
Low-density lipoprotein, mg/dL, Me (LQ, UQ) 120 (95, 160); n = 453 112 (89, 147); n = 857 0.028
High-density lipoprotein, mg/dL, Me (LQ, UQ) 52 (40, 72); n = 314 68 (48, 84); n = 734 <0.001
Creatinine, mg/dL, Me (LQ, UQ) 0.9 (0.8, 1.0); n = 2692 0.9 (0.8, 1.0); n = 3367 0.215
Serum urea, mmol/L, Me (LQ, UQ) 5.5(4.5,64); n = 1572 54 (4.2,64); n = 1932 0.112
Uric acid, pmol/L, Me (LQ, UQ) 272 (250, 320); n = 123 270 (240, 322); n = 143 0.796
Hemoglobin, g/L, Me (LQ, UQ) 137 (127, 145); n = 582 139 (130, 148); n = 771 0.001
Urine protein, g/L, Me (LQ, UQ) 0 (0, 0); n = 3297 0 (0, 0); n = 4681 0.863

Me (LQ, UQ) is median and inter-quartile ranges

DBP diastolic blood pressure, LVEF left ventricular ejection fraction, NTBP patients hypertensive patients, who did not achieve the target blood
pressure under treatment, SBP systolic blood pressure, TBP patients, hypertensive patients, who achieved the target blood pressure under

treatment

(vii) ACE-Is, ARBs, dihydropyridine CCBs, potassium-
sparing diuretics, statins, and aspirin are often
prescribed for NTBP patients. Thiazide diuretics
are often used in TBP patients (Table 4),

(viii) Multi-drugs scheme of therapy is often prescribed
for NTBP patients (Fig. 1),

(ix) TBP group has smaller number of patients who did
not receive any antihypertensive drugs (4.5% in TBP
patients vs 8.2% in NTBP patients) (Table 4).

However, clinical significance of the identified statisti-
cal differences in some clinical patients’ characteristics
between the studied groups should be discussed. Both
groups of studied patients were characterized by incom-
pleteness of information about the following clinical
parameters: lifestyle (smoking, alcohol consumption, diet,
and physical activity) (Appendix Table 7), heart rate,
anthropometric indices (height, weight, body mass index,
and waist circumference) (Table 3), echocardiographic
indices (ejection fraction and mass index of left ventricle)
(Table 3), blood biochemical indices (blood glucose, total
cholesterol, triglycerides, low-density lipoprotein, high-
density lipoprotein, creatinine, serum urea, uric acid, and
hemoglobin), and urine protein (Table 3).

Note that according to current guidelines [14], 1.7% of
TBP patients and 23.6% of NTBP patients (see Fig. 1) had
resistant Htn.

3.2 Association Between Patients’ Clinical
Characteristics and Achieving the Target BP
in Hypertensive Patients

We selected clinical parameters for further multiple anal-
ysis basing on sufficient data completion and statistically
significant difference between the studied patients’ groups
with respect to this parameter. The following parameters
were included into multiple analysis: gender, age,
stable angina, chronic heart failure, old stroke, diabetes
mellitus, family history of coronary artery disease, family
history of Htn, training in the School for hypertensive
patients, advice on alcohol consumption, advice on smok-
ing cessation, advice on diet, advice on physical activity,
advice on weight reduction, ACE-Is, ARBs, dihydropy-
ridine CCBs, thiazide diuretics, potassium-sparing diuret-
ics, statins, and aspirin.

Beta-blockers were included additionally in the multiple
analysis as the second destination frequency drug, despite
the lack of difference in this parameter between TBP and
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Table 4 Antihypertensive therapies and invasive treatment

Parameters TBP patients (n = 5109) NTBP patients (n = 6020) P level
Non-pharmacologic treatment

Subject trained in the SHP, % 342 32.1 0.019
Advice on alcohol consumption, % 25.0 14.1 <0.001
Advice on smoking cessation, % 17.8 9.0 <0.001
Advice on physical activity, % 38.5 39.6 0.250
Advice on healthy diet, % 39.7 42.0 0.014
Advice on weight reduction, % 36.3 32.3 <0.001
Drug treatment

Patients without antihypertensive therapy, % 4.5 8.2 <0.001
ACE-Is, % 73.4 75.3 0.022
ARBs, % 10.8 12.6 0.004
Direct renin inhibitors, % 0 0.2 0.098
Beta-blockers, % 37.3 359 0.139
Dihydropyridine CCBs, % 6.8 9.0 <0.001
Non-dihydropyridine CCBs, % 24 2.8 0.232
Thiazide diuretics, % 36.9 32.8 <0.001
Potassium-sparing diuretics, % 9.0 11.9 <0.001
Loop diuretics, % 1.3 1.3 0.723
Alpha-blockers, % 0 0.1 0.357
Imidazoline receptor agonists, % 0.2 0.2 0.966
Other antihypertensive drugs, % 0.2 0.4 0.096
Statins, % 14.6 21.0 <0.001
Aspirin, % 20.1 28.0 <0.001
Invasive treatment

PCI, % 0.5 0.3 0.052
Surgical coronary revascularization, % 0.1 0 0.126

ACE-Is angiotensin converting enzyme inhibitors, ARBs angiotensin II receptor blockers, CCBs calcium channel blockers, NTBP patients
hypertensive patients, who did not achieve the target blood pressure under treatment, PCI percitaneous coronary intervention, SHP School for
hypertensive patients, TBP patients hypertensive patients, who achieved the target blood pressure under treatment

NTBP patients. Alcohol consumption, weight and body
mass index, smoking, balanced diet, and level of physical
activity were excluded from the analysis due to insufficient
data completion. However, these parameters had signifi-
cant difference in TBP and NTBP patients.

We studied associations between achieving the target
BP and selected clinical parameters in hypertensive
patients. Results of logistic regression analysis are pre-
sented in Table 5. For the logistic regression, the cut-off
point for age was identified as 55 years by ROC-analysis,
Chi-square was 701.4 (P < 0.001), and percent of correctly
classified cases was 66.2% for TPB patients and 72.7% for
NTBP patients.

Therefore, the main clinical factors (with P < 0.05;
Table 5) associated with achieving the target BP in studied
patients with Htn were the advice on alcohol consumption,
advice on smoking cessation, and advice on weight
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reduction. Thiazide diuretics, beta-blockers, and family
history of Htn were the factors with a small positive effect
on BP control.

The factors associated with poor BP control were the
chronic heart failure, advice on healthy diet, potassium
sparing diuretics, ARBs, ACE-Is, statins, age >55 years,
dihydropyridine CCBs, and family history of coronary
artery disease (P < 0.05; Table 5). Diabetes, old stroke,
aspirin, training in the School for hypertensive patients,
gender, and advice on physical activity were the factors
having no effect on achieving the target BP (with P > 0.05;
Table 5).

Associations between the poor BP control and some
antihypertensive drugs may be caused by the prevalence of
comorbidities in NTBP patients. We studied associations
between some comorbidities (chronic heart failure and
stable angina) and frequent prescription of multi-drugs
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Fig. 1 Disctributions of number of antihypertensive drugs in TBP
and NTBP patients. Mann—Whitney test results: Z(adjusted) = 3.24,
P = 0.001

scheme of therapy. 20.9% of NTBP patients had three-
component antihypertensive therapy (vs 16.1% in TBP
group). We have shown strong association between the
chronic heart failure and number of used antihypertensive
drugs (logistic regression: Chi-square = 731.4, P < 0.001;
Table 6). Similar result was obtained for stable angina
(logistic  regression:  Chi-square = 213.7, P < 0.001;
Table 6).

4 Discussion

According to our results, 45.9% of studied patients from
Ivanovo region had target BP. With respect to other regions
of Russia, Ivanovo region occupies an average place [24].
However, the mentioned percent is less than in a number of
developed countries. Standard target BP was achieved only
in 60.2% of Japanese hypertensive workers (<75 year old)
without diabetes mellitus or chronic kidney disease and
30.5% of diabetic patients [28]. In Switzerland, 54% of all
treated patients with Htn have target BP level, but BP

Table 5 Results of logistic

Parameters Odds ratio 95% CI P level
regression analysis of
association between achieving Chronic heart failure 0.59 0.50-0.69 <0.001
the target BP and clinical factors 400 on healthy diet 0.63 0.52-0.75 <0.001
in hypertensive patients
Potassium sparing diuretics 0.73 0.64-0.83 <0.001
ARBs 0.78 0.67-0.91 0.001
ACE-Is 0.79 0.71-0.88 <0.001
Stable angina 0.79 0.62-1.02 0.069
Statins 0.81 0.72-0.91 <0.001
Age >55 years 0.81 0.74-0.89 <0.001
Dihydropyridine CCBs 0.81 0.70-0.94 0.006
Family history of coronary artery disease 0.82 0.71-0.95 0.007
Diabetes 0.90 0.77-1.04 0.153
Old stroke 0.92 0.71-1.19 0.505
Aspirin 0.98 0.87-1.10 0.707
Training in the School for hypertensive patients 0.98 0.90-1.08 0.741
Male sex 0.99 0.92-1.11 0.992
Advice on physical activity 1.07 0.90-1.28 0.446
Family history of hypertension 1.12 1.01-1.24 0.043
Beta-blockers 1.12 1.03-1.21 0.009
Thiazide diuretics 1.21 1.10-1.32 <0.001
Advice on weight reduction 1.50 1.31-1.71 <0.001
Advice on smoking cessation 1.52 1.28-1.80 <0.001
Advice on alcohol consumption 1.78 1.53-2.07 <0.001

The data are presented in order of increasing Odds Ratio

CI confidence interval, ARBs angiotensin II receptor blockers, ACE-Is angiotensin converting enzyme
inhibitors, CCBs calcium channel blockers
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Table 6 Results of logistic

regression analysis of
association between
comorbidities and multi-drugs
scheme of antihypertensive
therapy

Number of antihypertensive drugs Odds ratio 95% CI P level
Chronic heart failure vs multi-drugs scheme

0 0.45 0.31-0.65 <0.001
1 0.20 0.15-0.26 <0.001
2 2.37 2.05-2.75 <0.001
3 6.81 5.15-9.02 <0.001
4 11.00 4.65-26.05 <0.001
5 30.01 6.04-149.13 <0.001
Stable angina vs multi-drugs scheme

0 0.41 0.21-0.77 0.006
1 0.27 0.18-0.39 <0.001
2 1.85 1.45-2.35 <0.001
3 5.15 3.47-7.62 <0.001
4 9.05 3.27-25.01 <0.001
5 4.14 0.51-33.83 <0.001

control is still insufficient in diabetic patients and patients
with impaired renal function [29]. In USA, 51.8% of adults
with Htn have their blood pressure controlled [4], whilst a
recent analysis reported about controlled BP in 60.6% of
Italian hypertensive patients [8].

In the present study, we did not assess patient adherence
to antihypertensive therapy basing on interviewing. Most
patients from the studied region got medical advices (in-
dividual education) on different aspects of management of
Htn and were trained in the School for hypertensive
patients (group education). Moreover, advices on alcohol
consumption, smoking cessation, and weight reduction
were associated with achieving the target BP that indirectly
demonstrates the impact of improving the individual
patient education on BP control. The role of educational
intervention in BP control is well known [30, 31].
Improvement of quality of educational work with hyper-
tensive patients is also observed in some other regions of
Russia (for example, Yaroslavl region [25]).

It is interesting to compare our results with the data from
one Chinesse study of hypertensive patients [32]. The
quality of educational work with patients was very differ-
ent. It can be seen that in Ivanovo region, educational work
among the hypertensive patients is much more active than
in the studied Chinesse population of hypertensive patients.
Moreover, in Ivanovo patients, only small part of subjects
did not receive any antihypertensive therapy (4.5/8.2% in
TBP/NTBP patients) in contrast to the Chinesse patients
(48% of patients) [32]. These facts can be the reason of the
difference in the frequency of achieving the target BP in
these populations of hypertensive patients (45.9% in Iva-
novo region vs 12.5% in Chinesse patients).

It is known that common factors of inadequate BP
control in Russia are comorbidities (eg, obesity, and dys-
lipidemia) [23], poor patient adherence [33, 34], and
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nonadherence [35]. Shum et al. concluded that dyslipi-
demia and smoking cessation interventions with BP control
are most important factors which can siginificantly
improve the 10-year cardiovascular and economic out-
comes in Russian hypertensive patients [36]. We confirm
the influence of comorbidities (chronic heart failure and
cardiovascular diseases requiring the prescription of sta-
tins) on the non-controlled BP in patients with Htn from
Ivanovo region. Individual medical education of these
patients (especially in older subjects, because age is non-
modified factor to BP control), according to our results,
increases the frequency of target BP, possibly by improv-
ing their adherence to Htn management. Note that age has
high relation to the prevalence of Htn. Maksimov and
Artamonova have shown that with ageing the role of other
factors becomes more important for Htn development in
Russia [15].

It is interesting to note that advice on healthy diet was
significantly associated with poor BP control in studied
patients with Htn, although other medical advices had the
opposite effect. This may be an indirect evidence of the
negative impact of this type of advice on the relationship of
trust between the patient and his physician.

We have also received the results on the impact of
antihypertensive drugs on BP control in the studied popu-
lation of hypertensive patients. Antihypertensive therapy
with beta-blockers and thiazide diuretics is the factor of
achievement of target BP in patients with Htn, but it is
secondary in importance to individual medical education of
patients. Potassium sparing diuretics, ARBs, ACE-Is, and
dihydropyridine CCBs were associated with poor BP
control. The reason for this result is not obvious and
requires further investigation. It is possible that this is due
to the prevalence of comorbidities in NTBP patients, which
requires more frequent prescription of multi-drugs



Factors of Blood Pressure Control in Hypertensive Patients

433

scheme of therapy. Other non-studied factors may also
have influence on the revealed negative effect of some
antihypertensive drugs.

We have not stidied annual dynamics of antihyperten-
sive therapy in Ivanovo region. Mozheyko et al. Have
reported that the antihypertensive therapy decreased in
15% in Ivanovo region from 2011 to 2014 [25]. For Yar-
oslavl region, these authors reported 16% increase in
hypertensive drug consumption in 2011-2014 that deter-
mined the increase of patients with controlled BP from 17
to 33% [25]. The reasons of difference in the achievement
of target BP between Ivanovo region (our results) and
Yaroslavl region (data from [25]) requires a more detailed
investigation. Percularities of design of these studies and
regional features of Htn mangement have an impact on the
results.

Thus, BP control is still the actual problem for Russian
regions and Ivanovo region in particular. The frequency of
achieving the standard target BP is still suboptimal. Similar
situation is also observed in other countries [32, 37, 38].
There are still many unsolved issues concerning the
regional differences observed in BP control rates in Russia.
The similar problem attracts the attention of researchers in
other countries. For example, Tocci et al. reported the
marked regional differences in hypertensive treatment and
control in Italy [39], which is explained not only by dif-
ferent prevalence of risk factors and comorbidities, and
different geographical and atmospherical peculiarities of
the Italian territories, but also by different availability and
distribution of reference centers for Htn management and
control. The necessity for such studies in Russia is obvious.

5 Potential Limitations

Both groups of studied patients were characterized by
incompleteness of information, gathered during examina-
tion at ambulatory visits, about some clinical parameters
that is described above in Sect. 3.1 and presented in
Table 3 and Appendix Table 7. Thus, we cannot estimate
the value of these parameters to achieve target BP in
studied hypertensive patients, basing on multiple analysis.

We did not use interview questionnaires for studying the
patients’ adherence to antihypertensive therapy. This fact
can reduce the validity of our results about the impact of
studied factors on the achievement of target BP. Healthcare

system factors and socio-economic factors contributing to
poor compliance of hypertensive patients [40] were also
not covered by our study.

6 Conclusion

We have identified regional factors of BP control in
hypertensive patients from Ivanovo region of Russia.
Individual medical education (in particular, advices on
alcohol consumption, smoking cessation, and weight
reduction) is the most important factor of optimal BP
control. Comorbidities and age reduce the frequency of
achieving the target BP. Antihypertensive therapy with
beta-blockers and thiazide diuretics are less significant
factors of optimal BP control in these patients. The reason
of negative impact of other antihypertensive drugs (potas-
sium sparing diuretics, ARBs, ACE-Is, and dihydropy-
ridine CCBs) on BP control needs further investigation.
Probably, it can be a result of the influence of other factors
associated with the prescription of antihypertensive drugs
(for example, comorbidity or factors not considered by us).
Other studied clinical factors have no influence on BP
control in patients with Htn from Ivanovo region.
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Table 7 Smoking, alcohol consumption, physical activity, and diet in TBP and NTBP patients

Parameters TBP patients (n = 5109) NTBP patients (n = 6020) P level
Smoking, % <0.001
Current smoker: <1 cigarettes/day 1.6 0.7
Current smoker: 1-9 cigarettes/day 3.9 3.6
Current smoker: 10-19 cigarettes/day 4.5 3.4
Current smoker: 20-39 cigarettes/day 0.5 0.6
Current smoker: >40 cigarettes/day 0.1 0
Former smoker 33 2.7
Never smoked 374 42.0
Unknown 48.8 47.0
Alcohol consumption, % <0.001
Alcohol drinking: <20 g/day 4.7 4.1
Alcohol drinking: 20-59 g/day 14.7 11.9
Alcohol drinking: 60-139 g/day 55 4.6
Alcohol drinking: 140-179 g/day 0.6 0.5
Alcohol drinking: >180 g/day 0.1 0
No alcohol drinking 253 32.1
Unknown 49.1 46.9
The level of physical activity in lifestyle, % <0.001
Low 12.5 13.9
Medium 34.6 374
High 5.6 35
Unknown 47.2 45.2
Balanced diet, % <0.001
Yes 25.7 30.8
No 25.6 19.7
Unknown 48.6 49.5

NTBP patients hypertensive patients, who did not achieve the target blood pressure under treatment, TBP patients hypertensive patients, who
achieved the target blood pressure under treatment
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