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Objective To analyze a profile of hypotensive drug therapy in patients with arterial hypertension (АH) aged 
55–84 in a sample of urban population at a current period of time (2015–2017).

Materials and Methods AH is a leader among risk factors of cardiovascular diseases (CVD) due to its high prevalence and serious 
prognosis. Despite the availability of effective hypotensive drugs and guidelines on AH treatment, 
50% of patients do not achieve blood pressure (BP) goals. Knowledge about drug correction of AH 
in the Russian population is limited to clinical studies. Taking into account changing approaches in 
management of patients with AH, the population-based evaluation of hypotensive treatment if relevant. 
A random population sample of males and females aged 55-84 (n=3.898) was evaluated in Novosibirsk 
in 2015-2017 (international project, Health, Alcohol and Psychosocial Factors in Eastern Europe 
(HAPIEE)). AH was diagnosed in presence of systolic BP ≥140 mm Hg or diastolic BP ≥90 mm Hg 
and/or treatment with hypotensive drugs within the recent two weeks. Regular intake of medication for 
12 months was evaluated with coding according to the Anatomic Therapeutic Chemical Classification 
System (АТХ / АТС).

Results In the population sample aged 55–84, AH prevalence was 80.9 %, and 21.1 % of persons with AH did 
not receive drug therapy. Hypotensive medicines included (total/as a part of combination therapy) 
angiotensin-converting enzyme (ACE) inhibitors (42.3 % / 25.3 %), angiotensin II receptor blockers 
(ARBs) (30.3 % / 18.9 %), diuretics (22.6 % / 20.4 %), calcium channel blockers (20.2 % / 16.1 %), and 
beta-blockers (34.7 % / 27.6 %). 45.7 % of people with AH received a combination therapy. Effective BP 
control was achieved in 23.4 % of AH patients and in 29.6 % of patients receiving a hypotensive therapy. 
In the group of ineffective BP control, the proportion of females was lower, AH duration was longer, 
and blood glucose was higher than in the group of effective control.

Conclusion In the sample of urban population aged 55–84 in 2015–2017, each fourth participant with AH and each 
third participant using hypotensive drugs achieved effective BP control. The therapy profile in AH 
patients included recommended drug classes. However, combination therapy was used insufficiently 
(50% of AH patients). By frequency of use, ACE inhibitors were on the first place, beta-blockers were 
on the second place, ARBs were on the third place, diuretics were on the fourth place, and calcium 
channel blockers were on the fifth place, which differed from the guidelines (the difference from the 
recommended priority ranking is that the drugs taking the first places in the guidelines were in fact 
on the 3rd and 4th places in their actual frequency of use). 20% of persons with AH did not receive 
hypotensive therapy, which significantly contributed to the insufficient BP control in the population.
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Hypertension is a leading risk factor for cardiovascular 
diseases (CVDs) due to its high prevalence and prognos­

tic significance [1]. As of 2015, about 1.13 billion people world­
wide suffered hypertension [2], the complications of which 
cause 10 million deaths a year [3]. Increasing life expectancy 

in the global population is accompanied by its aging and higher 
susceptibility to the development of CVDs [4]. The prevalence 
of hypertension also increases with age [5]; the total number 
of patients with hypertension is predicted to reach 1.5 billion 
people by 2025 [6].



22 ISSN 0022-9040. Kardiologiia. 2020;60(3). DOI: 10.18087/cardio.2020.3.n948

ORIGINAL ARTICLES§
The independent relationship between increased blood 

pressure (BP) and the risk of myocardial infarction (MI), 
cerebral stroke, sudden death, heart failure, peripheral 
atherosclerosis, and chronic kidney disease [7] has been 
shown in epidemiological and clinical studies and meta­
analyses in patients across a wide age range and different 
ethnic groups [8, 9]. At the same time, reducing BP 
showed a demonstrated favorable effect on the incidence of 
cardiovascular complications.

Despite the availability of guidelines on treating hyper­
tension [5, 10, 11] and effective and safe antihypertensive 
drugs, the control of hypertension is very complicated. 
About 50 % of patients, on average, do not reach target levels 
of BP [5]. Compliance with recommendations for the 
prevention of CVDs has been assessed in the EUROASPIRE 
I–V [12], NHANES [13, 14], and ESSE­RF [15, 16] studies. 
Data on the effectiveness of pharmacological correction of 
hypertension in the Russian population have been obtained 
mainly via clinical studies. Population­based studies require 
evaluation in different regions and across diffeent age ranges. 
Continuous monitoring is also relevant as approaches to the 
treatment of hypertension are changing.

The objective of the study was to analyze the profile of 
drug therapy for hypertension in a population­based sample 
(Novosibirsk) of hypertensive patients aged 55–84 years in 
2015–2017.

Materials and Methods
Data from the population­based cohort (Health, Alcohol, 

and Psychosocial factors In Eastern Europe, HAPIEE 
international project, Novosibirsk) were used for the study. 
The object of analysis was the sample of patients from 
the 3rd screening held during the period of 2015–2017 
(n=3,898, 55–84 years old). The study was approved by 
the ethics committee of the Research Institute for Internal 
and Preventive Medicine, Siberian Branch of the Russian 
Academy of Sciences. All subjects signed an informed 
consent form

The study was cross­sectional in design. The study 
protocol included the epidemiological assessment of CVDs 
and their risk factors [17]: standardized questionnaires 
(history of hypertension and diabetes mellitus [DM] and 
their treatment, history of CVDs and other chronic disea­
ses, smoking, alcohol consumption, social and demo graphic 
characteristics) and objective measurements (anthropo­
metric measurements, BP, electrocardiography [ECG], 
levels of serum lipids and glucose) were used.

BP levels were measured three times using an OMRON 
M­5 tonometer on the right hand in a sitting position after a 
5­minute rest, with 2­minute intervals between measurements. 
The mean value of three measurements of the office BP was 
calculated [5]. Hypertension was diagnosed by epidemiological 

criteria with the levels of systolic blood pressure (SBP) ≥140 
mmHg or diastolic blood pressure (DBP) ≥90 mmHg and / or 
by the administration of antihypertensive drugs within the 
previous 2 weeks. The following epidemiological categories of 
hypertension were used:
1)  effective control of BP: SBP <140 mmHg and DBP <90 

mmHg during the antihypertensive therapy within the 
previous 2 weeks;

2)  inadequate control of BP: SBP >140 mmHg and DBP 
≥90 mmHg during the antihypertensive treatment within 
the last 2 weeks;

3)  patients with hypertension not receiving 
antihypertensive therapy;

4)  patients not aware of the presence of hypertension.
The waist­to­hip ratio (WHR) and body mass index 

(BMI) were calculated using this formula:

BMI (kg / m2) = body weight (kg) / height2 (m).

A person who smoked at least one cigarette a day was 
classified as a smoker. The Graduated Frequency Question­
naire (GFR) was used to assess alcohol consumption 
[18]. Five groups were identified according to frequency of 
consumption: abstainer, less than once a month, 1–3 times a 
month, 1–4 times a week, 5 or more times a week.

A 12­lead ECG was recorded on a Cardiax device 
(Hungary) using the Minnesota code (MC) [19].

Blood samples were collected on an empty stomach. The 
serum levels of total cholesterol, triglycerides, high­density 
lipoproteins, and glucose were measured by the enzymatic 
method using a KoneLab 300 analyzer. The levels of low­
density lipoproteins were calculated using the Friedewald 
formula. The formula of the European Association for the 
Study of Diabetes (EASD) (2007) was used to convert 
fasting serum glucose to plasma glucose (PG):

PG (mmol / L) = 
– 0.137 + 1.047 × serum glucose levels (mmol / L)

Coronary artery disease (CAD) was established by the 
epidemiological criteria of a CHD­positive score on the 
Rose Angina Questionnaire (exertional angina or ischemic 
ECG changes of MC classes 1, 4, and 5) or a history of MI, 
acute coronary syndrome, or coronary revascularization 
(documented hospitalization). CVDs were established in 
the presence of CAD according to the specified criteria or 
a history of stroke / transient ischemic attack (documented 
hospitalization). DM was established if there was a history 
of treated DM and / or if levels of PG on an empty stomach 
were ≥7 mmol / L [20].

The regular administration of antihypertensive drugs in 
the previous 12 months was evaluated irrespective of drug 
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dosages. The drugs were coded according to the Anatomical 
Therapeutic Chemical Classification System (ATC) [21]. 
The analysis included the first­line drugs: inhibitors of 
angiotensin­converting enzyme (ACE), angiotensin II 
receptor antagonists (ARA), diuretics, calcium­channel 
blockers, beta­blockers and alpha­blockers, centrally acting 
antihypertensive drugs, and vasodilators.

Three cardiologists performed coding. The repro du­
cibility of the drug classes was estimated in pairs by the 
doub le­blind method in the 10 % random subgroup. The 
mean Cohen’s kappa coefficient was 0.84.

At the first stage, 3,138 patients with hypertension were 
included in the analysis; of these, 2,476 received specific 
drugs (documented) or unspecified antihypertensive 
therapy (undifferentiated therapy). At the second stage, 
we excluded from the analysis 269 patients who did not 
specify their medications (2,207 patients were included 
in this stage). In the third stage, another 27 patients 
with technically incomplete measurements of BP were 
excluded; the treatment was analyzed in 2,182 patients in 
the groups of effective and inadequate therapy of hyper­
tension.

Table 1. Characteristics of the study population-based sample (n=3,881, male and female patients, 55–84 years old, Novosibirsk)
Parameter Total sample Male Female р*

Examined number 3,881 1,491 (38.42) 2,390 (61.58) —
Age, years 69.29 ± 6.89 69.02 ± 6.94 69.46 ± 6.85 0.053
SBP, mmHg 145.73 ± 21.31 146.89 ± 20.63 145.0 ± 21.69 0.007
DBP, mmHg 83.64 ± 11.38 85.81 ± 11.83 82.27 ± 10.87 <0.001
HR, bpm 71.75 ± 11.41 71.35 ± 12.15 72.01 ± 10.91 0.087
BMI, kg/m2 29.48 ± 5.49 27.78 ± 4.59 30.55 ± 5.73 <0.001
WHR 0.90 ± 0.08 0.95 ± 0.07 0.87 ± 0.07 <0.001
TC, mmol/L 5.46 ± 1.19 5.17 ± 1.14 5.65 ± 1.19 <0.001
LDL, mmol/L 3.46 ± 1.06 3.28 ± 0.99 3.58 ± 1.08 <0.001
HDL, mmol/L 1.32 ± 0.39 1.24 ± 0.38 1.38 ± 0.38 <0.001
Triglycerides, mmol/L 1.49 ± 0.92 1.44 ± 0.89 1.52 ± 0.94 <0.007
PG, mmol/L 6.33 ± 1.81 6.41 ± 1.83 6.29 ± 1.8 0.042
Hypertension, abs. (%) 3,138 (80.9) 1163 (78) 1975 (82.6) <0.001
Treatment of hypertension (among  
patients with hypertension), abs. (%) 2,476 (78.9) 761 (65.4) 1715 (86.6) <0.001

CAD, % 572 ± 14.9 260 ± 17.6 312 ± 13.2 <0.001
DM, % 800 ± 20.8 297 ± 20.1 503 ± 21.2 0.427
Treatment of DM (among patients with DM), 
abs. (%) 469 (58.6) 140 (47.1) 329 (65.4) <0.001

CVDs, abs. (%) 768 (20) 336 (22.7) 432 (18.3) <0.001
Menopause, abs. (%) – – 2356 (98.6) –
Smoking, abs. (%)

<0.001
• Smokers 713 (18.6) 571 (38.7) 142 (6.0)
• Former smokers 512 (13.4) 407 (27.6) 105 (4.5)
• Nonsmokers 2,608 (68) 499 (33.8) 2,109 (89.5)
Frequency of alcohol consumption, abs. (%)

<0.001

• 2–4 times a week 46 (1.2) 39 (2.6) 7 (0.3)
• Once a week 412 (10.7) 325 (22) 87 (3.7)
• 1–3 times a month 835 (21.8) 444 (30.1) 391 (16.6)
• Less than once a month 1,606 (41.9) 411 (27.8) 1,195 (50.7)
• Abstainers 934 (24.4) 258 (17.5) 676 (28.7)
Education, abs. (%)

<0.001
• Primary 243 (6.3) 85 (5.7) 158 (6.6)
• Vocational 1060 (27.3) 332 (22.3) 728 (30.5)
• Secondary 1246 (32.1) 476 (31.9) 770 (32.2)
• Higher 1332 (34.3) 598 (40.1) 734 (30.7)
Family status, abs. (%)

<0.001• Single 1532 (39.9) 229 (15.4) 1303 (55.2)
• Married 2307 (60.1) 1250 (84.6) 1057 (44.8)
The data are given as M ± SD or n (%).  p*,  comparison between two sexes. The Mann–Whitney nonparametric test was used for the means. 
SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; BMI, body mass index; WHR, waist-hip ratio; TC, total cholesterol; LDL, low-
density lipoproteins; HDL, high-density lipoproteins; PG, plasma glucose; CAD, coronary disease; DM, diabetes mellitus; CVDs, cardiovascular diseases.
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Statistical analysis of data obtained was carried out using 

the SPSS v.13.0 software package. Data are presented as the 
mean and standard deviation (M ± SD) and as proportions 
(%). The odds ratio in the groups was compared using 
the Pearson’s chi­squared test and the Cochran­Mantel­
Haenszel test. Quantitative comparisons were made using 
the analysis of variance (ANOVA) method. The Mann­
Whitney test was used for abnormal distribution. Cohen’s 
kappa coefficient was used to estimate the reproducibility 
of coding of the drug classes by two experts. The differences 
were considered to be statistically significant with two­
tailed p<0.05.

Results
The study sample (patients 55–84 years old) is presented 

in Table 1.
The mean age was 69.3 years and did not differ 

significantly between male and female patients. The 10­year 
distribution was uniform in the 55–64 and 65–74 decades, 
with a smaller proportion of examined patients aged 75 
years old or older (15 %). Male patients had higher levels 
of SBP and DBP (p=0.007, p<0.001, respectively), WHR, 
PG levels, higher rates of CHD and CVDs, smoking, and 
alcohol consumption than female patients (p<0.001 in all 

cases). Female patients had higher BMI, blood lipid levels, 
and a higher rate of hypertension and antihypertensive 
therapy than male patients; had a comparable prevalence of 
DM (about 20 %) with a greater frequency of blood glucose­
lowering therapy; and more often had low levels of education 
and were single (p<0.001 in all cases).

The prevalence of hypertension in the sample was 80.9 % 
and was higher in female patients than male patients (82.6 % 
vs. 78 %, respectively; p<0.001). Antihypertensive therapy 
was administered to 78.9 % of patients with hypertension, 
female patients more often than male patients (86.8 % 
vs. 65.4 %, respectively; p<0.001); 21.1 % of patients with 
hypertension did not receive drug therapy. The target levels 
of BP (<140 / 90 mmHg) were obtained with the effective 
control of BP in 23.4 % of patients with hypertension, in 
female patients more often than in male patients (28.4 % vs. 
15 %, respectively; p<0.001; Table 2).

Patients with hypertension took the following antihy­
pertensive agents (total / part of combination therapy): 
ACE inhibitors, 42.3 % / 25.3 % of examined patients; ARA, 
30.3 % / 18.9 %; diuretics, 22.6 % / 20.4 %; calcium­channel 
blockers, 20.2 % / 16.1 %; beta­blockers, 34.7 % / 27.6 %; and 
other classes, 0.1 % – 1.5 %. About 11 % of patients reported 
receiving antihypertensive agents without specifying. 

Table 2. Rate of antihypertensive therapy and the distribution of the main antihypertensive  
drug classes in patients with hypertension (population-based sample, 55–84 years old; n=3,881)

Parameter Total Male Female p
Examined number 3,881 1,491 2,390
Hypertension, abs. (%) 3,138 (80.9) 1,163 (780) 1,975 (82.6) <0.001
Antihypertensive therapy in patients with hypertension (total), abs. (%) 2,476 (78.9) 761 (65.4) 1,715 (86.8) <0.001
No antihypertensive therapy, abs. (%) 662 (21.1) 402 (34.6) 260 (13.2) <0.001
Proportion of the specified antihypertensive therapy, abs. (%) 2,207 (89.1) 659 (86.6) 1,548 (90.3) 0.007
Proportion of undifferentiated antihypertensive therapy, abs. (%) 269 (10.9) 102 (13.4) 167 (9.7) 0.007
Antihypertensive therapy with effective control  
(in patients with hypertension, total), abs. (%) 734 (23.4) 174 (15.0) 560 (28.4) <0.001

Antihypertensive therapy with effective control (in treated patients), abs. (%) 734 (29.6) 174 (22.9) 560 (32.7) <0.001
Classes of the general group of antihypertensive drugs, n=2,476
Combination antihypertensive therapy, abs. (%) 1,132 (45.7) 282 (37.1) 850 (49.6) <0.001
ACE inhibitors, abs. (%) 1,048 (42.3) 329 (43.2) 719 (41.9) 0.440
Part of combination therapy, abs. (%) 626 (25.3) 166 (21.8) 460 (26.8) 0.010
Angiotensin II receptor antagonists, abs. (%) 750 (30.3) 164 (21.6) 586 (34.2) 0.000
Part of combination therapy, abs. (%) 468 (18.9) 84 (11.0) 384 (22.4) <0.001
Calcium-channel blockers, abs. (%) 501 (20.2) 134 (17.6) 367 (21.4) 0.037
Part of combination therapy, abs. (%) 399 (16.1) 103 (13.5) 296 (17.3) 0.024
Beta-blockers, abs. (%) 860 (34.7) 261 (34.3) 599 (34.9) 0.861
Part of combination therapy, abs. (%) 681 (27.6) 183 (24.0) 498 (29.0) 0.013
Diuretics, abs. (%) 559 (22.6) 130 (17.1) 430 (25.1) <0.001
Part of combination therapy, abs. (%) 505 (20.4) 113 (14.8) 392 (23.6) <0.001
Centrally acting antihypertensives, abs. (%) 36 (1.5) 5 (0.7) 31 (1.8) 0.029
Alpha-blockers, abs. (%) 3 (0.1) 3 (0.4) 0 0.009
Vasodilators, abs. (%) 7 (0.3) 1 (0.1) 6 (0.3) 0.349
p, comparison between sexes, the Pearson’s chi-squared test; BP, blood pressure; ACE, angiotensin-converting enzyme. 
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Combi ned antihypertensive therapy was administered 
to 45.7 % of patients with hypertension and 52.5 % of patients 
who specified the medication (Figure 1). Two drugs (maxi­
mum five) prevailed; the most common combinations were 
ACE inhibitor + beta­blocker (22.0 %), ARA + beta­blocker 
(16.2 %), and ACE inhibitor + diuretics (15.2 %). Female 
patients received combination therapy more often than male 
patients (p<0.001).

In Table 3, the main classes of antihypertensive drugs 
in groups with effective and inadequate control of BP are 
compared.

The rate of administration of ACE inhibitors (p=0.003) 
and calcium­channel blockers (p=0.035) was higher 
in the group with ineffective control of BP; the rate of 
administration of combination therapy in the two groups 
did not differ. In the group with effective control of BP, the 
rate of administration of beta­blockers, including as part of 
combination therapies (p=0.009), was to the contrary, higher, 
and there was a trend to a higher rate of administration of 
ARA (p=0.087). The groups with effective control versus 
inadequate control of BP did not differ in the frequency 
of administration of diuretics, total combination therapy, 
mean number of drugs, or the rate of undifferentiated 
therapy. In the assessment of factors potentially affecting the 

effectiveness of BP control, the groups did not significantly 
differ by age, anthropometric characteristics, levels of blood 
lipids, or the incidence of CAD, DM, and CVDs. However, 
in the group of inadequately controlled hypertension, there 
was a significantly smaller proportion of female patients 
(67 % vs. 76 %, respectively; p<0.001), a longer history 
of  hypertension (>12 years in 82 %; p<0.001), and higher 
levels of blood glucose (p=0.049).

Discussion
The prevalence of hypertension in the population­based 

sample of male and female patients aged 55–84 years old 
(Novosibirsk) was 80.9 %. Drug therapy was not administered 
in 20 % of patients with hypertension. The target levels of BP 
(<140 / 90 mmHg) were obtained with the effective control 
of BP in every fourth patient with hypertension and every 
third patient receiving antihypertensive therapy. Female 
patients effectively controlled BP more often than male 
patients.

In the fifth stage of the EUROASPIRE study of secondary 
prevention of CVDs in Europe (2016 / 2017) [12], 15 % of 
patients with recent coronary events who had hypertension 
did not receive treatment, and only 54 % achieved the 
target levels of BP. In the population­based Tromso 

Table 3. Rate of the use of the main classes of antihypertensive drugs in groups  
with effective and inadequate control of blood pressure (population-based sample, 55–84 years old)

Parameter Effective control of BP Inadequate control of BP р

Antihypertensive therapy in general, abs. 734 1,715 –

Specified antihypertensive drug, abs. (%) 653 (89) 1,529 (89.2) 0.890

Undifferentiated antihypertensive therapy, abs. (%) 81 (11) 186 (10.8) 0.890

Classes of drugs in patients who specified the drugs, abs. (%)

n=653 n=1,529

ACE inhibitors 278 (42.6) 758 (49.6) 0.003

Part of combination therapy 179 (27.4) 439 (28.3) 0.537

Angiotensin II receptor antagonists 240 (36.8) 504 (33.0) 0.087

Part of combination therapy 144 (22.1) 322 (21.1) 0.604

Calcium-channel blockers 129 (19.8) 365 (23.9) 0.035

Part of combination therapy 107 (16.4) 287 (18.8) 0.189

Beta-blockers 282 (43.2) 569 (37.2) 0.009

Part of combination therapy 228 (34.9) 447 (29.2) 0.009

Diuretics 181 (27.7) 376 (24.6) 0.125

Part of combination therapy 157 (24.0) 346 (22.6) 0.473

Centrally acting antihypertensive drugs 13 (2.0) 23 (1.5) 0.414

Alpha-blockers 1 (0.2) 2 (0.1) 0.897

Vasodilators 1 (0.2) 6 (0.4) 0.365

Combination antihypertensive therapy 344 (52.7) 777 (50.8) 0.425

Number of antihypertensive drugs administered, M ± SD 1.58 ± 0.86 1.59 ± 0.90 0.809

BP, blood pressure; ACE, angiotensin-converting enzyme. M + SD, mean + standard deviation.
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Study (Norway), the target levels of BP were reached in 
approximately 50 % of patients with a history of  MI [22]. 
According to the NHANES study (USA) [13], in 2013–
2014, in the age groups comparable with our study (40–59 
years old and 60 years old and older), the rate of hypertension 
treatment was 70.3 % and 83 %, respectively; effective control 
of BP was obtained in 56.7 % and 54.4 %, respectively. In the 
ESSE­RF study [16], in 2012–2013, the rate of effective 
control of BP in treated patients in the age group comparable 
with ours (55–64 years old) was 34.4 % for female patients 
and 24.5 % for male patients. The analysis of  the NCD 
Risk Factor Collaboration databases (123  national studies, 
patient samples 40–79 years old) within the period of 2011–
2017 showed the range of BP control from 26 % (Ireland) to 
54 % (USA) in female patients and from 17 % (Ireland) to 
69 % (Canada) in male patients [23].

Our data on the absence of antihypertensive treatment 
were comparable with data of large population­based studies 
and the Russian clinical registers PROFILE and REKVAZA 
[24]. The rate of effective control of BP in Novosibirsk was 
predictably comparable with the data of the ESSE study 
from 13 regions of Russia but is 1.5 times lower than in 
the EUROASPIRE­V and NHANES studies. This can be 
explained partly by the comparison of the total population 
and a sample of patients with a history of coronary events in 
the EUROASPIRE­V study.

The assessment of antihypertensive therapy of patients 
with hypertension in the modern Russian population 
showed that ACE inhibitors were administered to more 
than 40 %; ARA and beta­blockers to every third patient; and 
diuretics and calcium­channel blockers to every fifth patient. 
Only about 50 % of patients with hypertension received 
combination therapy. The profile of antihypertensive 

therapy in our sample included the five main classes of drugs 
defined in the guidelines for the treatment of hypertension 
[5, 10, 11]. However, the rate of combination therapy was 
insignificant and much lower than in the PROFILE and 
REKVAZA clinical registries [24] and included three agents 
in only 13 % of cases versus 25–26 %according to the clinics. 
In the population­based sample, the rate of beta­blocker use 
in hypertension was second to the use of ACE inhibitors 
(which can be attributed to concomitant CAD), and 
diuretics was the fourth­most prescribed class. In the ESSE 
study from 2012–2013, [16] ACE inhibitors were also the 
most commonly used agents; the rate of administration of 
beta­blockers and calcium­channel blockers was comparable 
with our data; the rate of diuretics use was higher (about 
30 %); and the rate of ARA use was somewhat lower (14 %).

In the group of inadequate control of BP, the rate of ACE 
inhibitor and calcium­channel blocker use was 4–6 % higher 
than in the group of effective control; this rate did not differ 
when either was a part of combination therapy. The rate of 
beta­blocker use, including in combination therapies, was 
5–6 % higher in the group with effective control of BP. In 
the group with effective control, the rate of single­agent 
administration of ARA was predictably higher. The rate of 
diuretics use, total combination therapy, and mean number 
of drugs did not differ according to the effectiveness of BP 
monitoring.

Given the similar profile of antihypertensive therapy in 
the two groups, we analyzed other factors that can affect the 
effectiveness of BP monitoring. The groups with effective 
and inadequate control of BP did not differ significantly by 
age, anthropometric characteristics, levels of blood lipids, or 
the incidence of CAD, DM, and CVDs. In the inadequate 
control group less women had a prolonged history of 

pm-f <0.001, significance of differences between male and female patients.
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Figure 1. Distribution of patients with hypertension according to number  
of administered antihypertensive drugs (among patients who specified the drugs, n=2,207)
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hypertension and levels of blood glucose were higher. The 
better compliance of female patients with antihypertensive 
therapy in our sample is consistent with the data from several 
studies [14, 25]. The Tromso Study, however, showed that 
BP control after MI was higher in male patients [22]; in the 
NHANES study (2013–2014) female patients prevailed in 
terms of effective BP control only in patients under the age of 
40 years [13]. Higher rates of effective BP control in female 
patients versus male patients may be associated with better 
care or younger age of female patients with CVDs [13]. 
Still, more regular monitoring of risk factors is performed 
in male patients after MI [22]. The effect of a long­term 
history of hypertension on the inadequacy of control may 
be associated with more severe hypertension; comorbidity, 
which limits the treatment in elderly patients [13, 26]; target 
organ diseases; and complications [27]. Thus, the new 
parameter TIme at TaRgEt (TITRE) shows the association 
with a decrease in cardiovascular risk by 70–75 % [28].

The association of metabolic disorders with inadequate 
treatment of hypertension is well described [13, 25, 29, 30]. 
In our sample, inadequate treatment of hypertension was 
accompanied by higher levels of plasma glucose without 
significant association with obesity. This association can be 
explained by the age range of the sample (55–84 years old); 
the association of hypertension and obesity is found more 
often in young patients. For example, in the NHANES study, 
the risk of obesity among patients with hypertension was 
2.8 times higher in young patients than in patients aged 40+ 
years [13].

Limitations of the study
The study had several limitations. BP was measured on 

one occasion only, which may affect the identification of 
hypertension. The standardized three­time measurement 
of BP and duplicate questions about treatment, however, 
minimizes this limitation. The self­assessment of hyper­
tension history and treatment profile was used, which can 
also be a source of errors. However, 90 % of patients receiving 
antihypertensive therapy specified the drugs in their 
regimen. Coding, according to ATC, was performed by three 
cardiologists. In the 10 % of patients receiving unspecified 
antihypertensive therapy, a double­blind method was used 
(Cohen’s kappa coefficient 0.84), which allows excluding 
significant result errors. We were not able to take into 
account the dosage regimen of the drugs in the population – 
this, however, did not affect the assessment of the drug 
profile. The sample’s composition of mainly elderly age 
limits generalization of the results of our analysis; however, 
the predominance of elderly patients in our sample allows a 
clearer presentation of the antihypertensive therapy profile 
in this population, which is more exposed to hypertension 
than younger groups.
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This is a relevant and useful study. A few Russian 

population­based studies have assessed antihypertensive 
therapy in 2012–2013 [16], and our analysis continues 
monitoring into the subsequent period. Our analysis 
confirmed the lack of hypertension control in 70 % of patients 
with hypertension aged 55–84 years. The new data showed 
that the profile of the main classes of antihypertensive drugs 
in the Russian population is consistent with the guidelines 
for the treatment of hypertension. However, the proportion 
of combination therapy is insignificant, and the drug profile 
differs from the recommended order of priority due to the 
insufficient administration of diuretics. Inadequate control 
is more likely in male patients, patients with a long history of 
hypertension, and patients with metabolic disorders.

Conclusion
In 2015–2017, in the Russian population­based sample 

aged 55–84 years, effective control of blood pressure was 
achieved in every fourth subject with arterial hypertension; 
every third subject received antihypertensive therapy. 
Inadequate control of blood pressure was more common in 
males, patients with a long history of hypertension, and those 
with metabolic disorders. The profile of the main classes 
of antihypertensive therapy in patients with hypertension 
corresponded to the current guidelines. Nevertheless, 
combined therapy was administered to only about 50 % of 
patients with arterial hypertension; that is, its proportion 

is insignificant. Angiotensin­converting enzyme inhibitors 
were the most commonly administered drugs, followed by 
(in order of decreasing usage) beta­blockers, angiotensin II 
receptor antagonists, diuretics, and calcium­channel blockers. 
Twenty percent of patients with hypertension did not receive 
antihypertensive therapy, a gap that contributes significantly 
to inadequate control of blood pressure in the population.

Acknowledgments
The authors express their gratitude to Senior Research 

Associate  E. G.  Verevkin, Candidate of Biological Sciences, 
for the completion of the database; Prof. H.  Pikhart., 
Dr. A.  Peasey, Ass. Prof. M.  V. Holmes, and Dr. J.  Hubacek 
for the advice given during the planning of the study and 
recommendations on structuring the article.

Funding
The HAPIEE project was supported by a Wellcome Trust 

Grant 081081 (AIA). The 2015–2017 study was supported 
by Russian Science Foundation Grant  No.14 045 00030 P 
and by Russian Academy of Sciences Grant No. 0324 2018 
0001. This analysis was supported by the Russian Fund of 
Fundamental Investigations (RFFI) Grant No. 19 013 00954.

No conflict of interest is reported.

The article was received on 10/11/19

REFERENCES

1.   World Health Organization. A global brief of hypertension. Silent kill-
er, global public health crisis. World health day. 2013. [Document 
number: WHO/DCO/WHD/2013.2. Av. at: http://ish-world.com/
downloads/pdf/global_brief_hypertension.pdf]

2.   Zhou B, Bentham J, Di Cesare M, Bixby H, Danaei G, Cowan MJ et al. 
Worldwide trends in blood pressure from 1975 to 2015: a pooled anal-
ysis of 1479 population-based measurement studies with 19·1 million 
participants. The Lancet. 2017;389(10064):37–55. DOI: 10.1016/
S0140-6736(16)31919-5

3.   Forouzanfar MH, Liu P, Roth GA, Ng M, Biryukov S, Marczak L 
et al. Global Burden of Hypertension and Systolic Blood Pressure 
of at Least 110 to 115 mm Hg, 1990-2015. JAMA. 2017;317(2):165–
82. DOI: 10.1001/jama.2016.19043

4.   World Health Organization. European health for all database (HFA-
DB) [electronic resource]. 2005. [Av. at: https://apps.who.int/iris/
handle/10665/108565]

5.   Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burni-
er M et al. 2018 ESC/ESH Guidelines for the management of arteri-
al hypertension: The Task Force for the management of arterial hyper-
tension of the European Society of Cardiology and the European So-
ciety of Hypertension. Journal of Hypertension. 2018;36(10):1953–
2041. DOI: 10.1097/HJH.0000000000001940

6.   Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. 
Global burden of hypertension: analysis of worldwide data. The Lancet. 
2005;365(9455):217–23. DOI: 10.1016/S0140-6736(05)17741-1

7.   Lewington S, Clarke R, Qizilbash N, Peto R, Collins R, Prospective 
Studies Collaboration. Age-specific relevance of usual blood pres-
sure to vascular mortality: a meta-analysis of individual data for one 
million adults in 61 prospective studies. Lancet (London, England). 
2002;360(9349):1903–13. PMID: 12493255

8.   Vishram JKK, Borglykke A, Andreasen AH, Jeppesen J, Ibsen H, Jør-
gensen T et al. Impact of Age on the Importance of Systolic and Di-
astolic Blood Pressures for Stroke Risk: The MOnica, Risk, Ge-
netics, Archiving, and Monograph (MORGAM) Project. Hyper-
tension. 2012;60(5):1117–23. DOI: 10.1161/HYPERTENSIO-
NAHA.112.201400

9.   Brown D, Giles W, Greenlund K. Blood Pressure Parameters and 
Risk of Fatal Stroke, NHANES II Mortality Study. American Jour-
nal of Hypertension. 2007;20(3):338–41. DOI: 10.1016/j.amjhy-
per.2006.08.004

10.  Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, Den-
nison Himmelfarb C et al. 2017 ACC/AHA/AAPA/ABC/ACPM/
AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Pre-
vention, Detection, Evaluation, and Management of High Blood 
Pressure in Adults. Journal of the American College of Cardiology. 
2018;71(19):e127–248. DOI: 10.1016/j.jacc.2017.11.006

11.  Chazova I.E., Zhernakova Yu.V. Clinical guidelines Diagnosis 
and treatment of arterial hypertension. Systemic Hypertension. 
2019;16(1):6–31. [Russian: Чазова И.Е., Жернакова Ю.В. Кли-
нические рекомендации. Диагностика и лечение артериальной 
гипертонии. Системные гипертензии. 2019;16(1):6-31]. DOI: 
10.26442/2075082X.2019.1.190179

12.  Kotseva K, De Backer G, De Bacquer D, Rydén L, Hoes A, Grob-
bee D et al. Lifestyle and impact on cardiovascular risk factor control 
in coronary patients across 27 countries: Results from the Europe-
an Society of Cardiology ESC-EORP EUROASPIRE V registry. Eu-
ropean Journal of Preventive Cardiology. 2019;26(8):824–35. DOI: 
10.1177/2047487318825350

13.  Zhang Y, Moran AE. Trends in the Prevalence, Awareness, Treat-
ment, and Control of Hypertension Among Young Adults in the Unit-



29ISSN 0022-9040. Kardiologiia. 2020;60(3). DOI: 10.18087/cardio.2020.3.n948

ORIGINAL ARTICLES§
ed States, 1999 to 2014. Hypertension. 2017;70(4):736–42. DOI: 
10.1161/HYPERTENSIONAHA.117.09801

14.  Joffres M, Falaschetti E, Gillespie C, Robitaille C, Loustalot F, Poul-
ter N et al. Hypertension prevalence, awareness, treatment and con-
trol in national surveys from England, the USA and Canada, and cor-
relation with stroke and ischaemic heart disease mortality: a cross-sec-
tional study. BMJ Open. 2013;3(8):e003423. DOI: 10.1136/bmjo-
pen-2013-003423

15.  Muromtceva G.A., Kontsevaya A.V., Konstantinov V.V., Artamon-
ova G.V., Gatagonova T. M., Duplyakov D.V. et al. The prevalence 
of non-infectious disease risk factors in the Russian population 
in 2012-2013. Results of the ESSE-RF study. Cardiovascular Therapy 
and Prevention. 2014;13(6):4–11. [Russian: Муромцева Г.А., Кон-
цевая А.В., Константинов В.В., Артамонова Г.В., Гатагонова Т.М., 
Дупляков Д.В. и др. Распространенность факторов риска неинфек-
ционных заболеваний в российской популяции в 2012–2013 гг. Ре-
зультаты исследования ЭССЕ-РФ. Кардиоваскулярная терапия 
и профилактика. 2014;13(6):4-11]. DOI: 10.15829/1728-8800-
2014-6-4-11

16.  Boytsov S.A., Balanova Yu.A., Shal’nova S.A., Deev A.D., Artamono-
va G.V., Gatagonova T.M. et al. Arterial hypertension among persons 
aged 25-64: prevalence, awareness, treatment and control. By the data 
from ECCD. Cardiovascular Therapy and Prevention. 2014;13(4):4–
14. [Russian: Бойцов С.А., Баланова Ю.А., Шальнова С.А., Де-
ев А.Д., Артамонова Г.В., Гагатонова Т.М. и др. Артериальная ги-
пертония среди лиц 25-64 лет: распространенность, осведомлен-
ность, лечение и контроль по материалам исследования ЭССЕ. 
Кардиоваскулярная терапия и профилактика. 2014;13(4):4-14]. 
DOI: 10.15829/1728-8800-2014-4-4-14

17.  Peasey A, Bobak M, Kubinova R, Malyutina S, Pajak A, Tamosiunas A 
et al. Determinants of cardiovascular disease and other non-commu-
nicable diseases in Central and Eastern Europe: Rationale and de-
sign of the HAPIEE study. BMC Public Health. 2006;6(1):255. DOI: 
10.1186/1471-2458-6-255

18.  Rehm J. Measuring Quantity, Frequency, and Volume of Drinking. Al-
coholism: Clinical and Experimental Research. 1998;22(s2):4s–14s. 
DOI: 10.1111/j.1530-0277.1998.tb04368.x

19.  Cardiovascular Survey Methods. Rose GA, editor -Genève: 
WHO;1984. - 188 p. ISBN 978-92-4-240056-4

20.  Rydén L, Grant PJ, Anker SD, Berne C, Cosentino F, Danchin N et al. 
ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases 
developed in collaboration with the EASD: The Task Force on diabe-
tes, pre-diabetes, and cardiovascular diseases of the European Society 
of Cardiology (ESC) and developed in collaboration with the Euro-
pean Association for the Study of Diabetes (EASD). European Heart 
Journal. 2013;34(39):3035–87. DOI: 10.1093/eurheartj/eht108

21.  WHO Collaborating Centre for Drug Statistics Methodology. ATC In-
dex with DDDs. [Internet] Available at: https://www.whocc.no/atc_
ddd_index_and_guidelines/atc_ddd_index/

22.  Hopstock LA, Eggen AE, Løchen M-L, Mathiesen EB, Nilsen A, Njøl-
stad I et al. Blood pressure target achievement and antihypertensive 
medication use in women and men after first-ever myocardial infarc-

tion: the Tromsø Study 1994–2016. Open Heart. 2018;5(1):e000746. 
DOI: 10.1136/openhrt-2017-000746

23.  Zhou B, Danaei G, Stevens GA, Bixby H, Taddei C, Carrillo-Larco RM 
et al. Long-term and recent trends in hypertension awareness, treat-
ment, and control in 12 high-income countries: an analysis of 123 na-
tionally representative surveys. The Lancet. 2019;394(10199):639–
51. DOI: 10.1016/S0140-6736(19)31145-6

24.  Martsevich S.Yu., Lukina Yu.V., Zagrebelnyy A.V., Loukianov M.M., 
Vorobyev A.N., Pravkina E.A. et al. Combined Antihypertensive Ther-
apy in Real Clinical Practice. Focus on Fixed Combinations of Anti-
hypertensive Drugs (According to the Data of Outpatient Registries 
RECVASA and PROFILE). Rational Pharmacotherapy in Cardiolo-
gy. 2017;13(3):323–9. [Russian: Марцевич С.Ю., Лукина Ю.В., За-
гребельный А.В., Лукьянов М.М., Воробьев А.Н., Правкина Е.А. 
и др. Комбинированная антигипертензивная терапия в реальной 
клинической практике. Фокус на фиксированные комбинации ан-
тигипертензивных препаратов (по данным амбулаторных реги-
стров РЕКВАЗА и ПРОФИЛЬ). Рациональная фармакотерапия 
в кардио логии. 2017;13(3):323-9]. DOI: 10.20996/1819-6446-
2017-13-3-323-329

25.  Shalnova S.A., Konradi A.O., Balanova Yu.A., Deev A.D., Imae-
va A.E., Muromtseva G.A. et al. What factors do influence arterial hy-
pertension control in Russia. Cardiovascular Therapy and Prevention. 
2018;17(4):53–60. [Russian: Шальнова С.А., Конради А.О., Ба-
ланова Ю.А., Деев А.Д., Имаева А.Э., Муромцева Г.А. и др. Какие 
факторы влияют на контроль артериальной гипертонии в России. 
Кардиоваскулярная терапия и профилактика. 2018;17(4):53-60]. 
DOI: 10.15829/1728-8800-2018-4-53-60

26.  Egan BM, Zhao Y, Axon RN, Brzezinski WA, Ferdinand KC. Uncon-
trolled and Apparent Treatment Resistant Hypertension in the Unit-
ed States, 1988 to 2008. Circulation. 2011;124(9):1046–58. DOI: 
10.1161/CIRCULATIONAHA.111.030189

27.  Kim T-H, Yang P-S, Yu HT, Jang E, Shin H, Kim HY et al. Effect of hy-
pertension duration and blood pressure level on ischaemic stroke risk 
in atrial fibrillation: nationwide data covering the entire Korean popu-
lation. European Heart Journal. 2019;40(10):809–19. DOI: 10.1093/
eurheartj/ehy877

28.  Chung S-C, Pujades-Rodriguez M, Duyx B, Denaxas SC, Pasea L, Hin-
gorani A et al. Time spent at blood pressure target and the risk of death 
and cardiovascular diseases. PLOS ONE. 2018;13(9):e0202359. 
DOI: 10.1371/journal.pone.0202359

29.  Sakboonyarat B, Mungthin M. Prevalence and associated factors of un-
controlled hypertension among Thai patients with hypertension: A na-
tionwide cross-sectional survey. Revue d’Épidémiologie et de Santé 
Publique. 2018;66(5):S310–1. DOI: 10.1016/j.respe.2018.05.194

30.  Shalnova S.A., Deev A.D., Balanova Yu.A., Kapustina A.V., Imaeva A.E., 
Muromtseva G.A. et al. Twenty years trends of obesity and arterial hy-
pertension and their association in Russia. Cardiovascular Therapy and 
Prevention. 2017;16(4):4–10. [Russian: Шальнова С.А., Деев А.Д., 
Баланова Ю.А., Капустина А.В., Имаева А.Э., Муромцева Г.А. и др. 
Двадцатилетние тренды ожирения и артериальной гипертонии и их 
ассоциации в России. Кардиоваскулярная терапия и профилактика. 
2017;16(4):4-10]. DOI: 10.15829/1728-8800-2017-4-4-10


