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GRODNO

Al-Zeyadi H. H., Kozlovski V. I., Cymbalisty A. V., Goncharuk V. V.
Grodno State Medical University, Grodno, Belarus

The aim of the study is to assess the structure of use of hypotensive drugs and adherence to the antihypertensive 
therapy among pharmacy visitors in Grodno. 

Material and methods. We conducted questionnaire survey among 109 pharmacy visitors who bought 
antihypertensive drugs.

Results. ACE inhibitors is the most widely used group of antihypertensive drugs among the pharmacy visitors in 
Grodno. 44% of them took one drug. The most of the pharmacy visitors used hypotensive drugs regularly; however, 
19,3% respondents were non-adherent, mostly from the middle-aged group (45-59 years).  

Conclusion. The structure of use of antihypertensive drugs among the pharmacy visitors in Grodno complies to 
the international guidelines for the management of arterial hypertension. However, there are some disadvantages:  
1) relatively large number of respondents use only one antihypertensive drug; 2) some respondents, especially among 
middle-aged persons, take antihypertensive drugs not regularly.
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Introduction
Arterial hypertension (HTN) is a major health 

burden and particularly as a major risk factor for 
stroke, ischemic heart disease, congestive heart 
failure, end-stage renal disease that have great 
impact on all-cause mortality in all segments of 
the population [1]. According to the World Health 
Organization, diseases attributable to hypertension 
are responsible for the most of mortality in the 
world [2]. HTN has a great economic impact. It was 
reported that HTN cost in the USA was about $51.2 
billion per year during 2012–2013 [3]. Expenses for 
treatment of arterial hypertension in Russia in 2012 
varied, depending on stage, from 139592 to 807881 
rubles a year [4]. So, minimization of the health and 
economic consequences of HTN is an important 
public health problem.

According to the Framingham Heart Study the 
residual lifetime risk of developing HTN among 55- 
and 65-year-old persons is >90% [5]. Seventh Report 
of the Joint National Committee on Prevention, 
Detection, Evaluation and Treatment of High Blood 
Pressure (JNC-7) states that HTN develops in a 
majority of people after the age of 65 [6]. On the 
other hand, the frequency of HTN in young people 
increases significantly. The data form Russia and 
Ukraine showed that the incidence of HTN in young 
adults under 30 years is 11,5% and 14,2% [7,8]. 

According to guidelines for management of 
arterial hypertension both in the USA [9] and in 
the European countries [10], the most important 
antihypertensive drugs for long-term management of 
this condition are:

1) diuretics (mainly thiazide and thiazide-like 
diuretics), 2) beta-adrenergic receptor antagonists 
(beta-blockers - BB), 3) calcium channel blockers 
(CCB), 4) angiotensin-converting enzyme inhibitors 
(ACEI), 5) angiotensin receptor blockers (ARB).

Apart from these major groups of antihypertensive 
medicines some other groups can be administered 
in some patients: alpha-1 adrenergic receptor 
antagonists, mineralocorticouid receptor antagonists, 
imidazoline receptor agonists, alpha-2 adrenergic 
receptor agonists. The frequency of prescribing 
groups of antihypertensive medicines varies in 
various regions and countries.

The aim of the study is to assess the structure 
of use of hypotensive drugs and adherence to the 
antihypertensive therapy among pharmacy visitors in 
Grodno.

Material and methods
The main method used in the study is the 

questionnaire method. This method allows assessing 
not only structure of use of antihypertensive drugs, 
but also an adherence to the treatment that has a 
huge impact on the effectiveness of the therapy. 
Importantly, the questionnaire method allows to get 
information about patients who use antihypertensive 
drugs without prescription of a doctor.

We conducted questionnaire survey among 
pharmacy visitors in Grodno who bought 
antihypertensive drugs. We prepared questionnaires 
that contain next questions:

1. What are gender and age of a respondent?
2 What are comorbidities of a respondent?
3. Which antihypertensive drugs does a respondent 

take, dose and frequency of administration?
4. Are medications taken regularly (variants 

“yes” or “no” were proposed? 
5. Who prescribed the medications (variants “the 

doctor”, “the pharmacist”, or “the respondent” were 
proposed)?

The study was conducted during two months: in 
December 2019 and January 2020. The questionnaires 
of 109 visitors of Grodno pharmacies were obtained. 
The age of respondents varied from 26 to 86 years 
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Table 1. – Frequency of use of antihypertensive 
drugs among the pharmacy visitors in Grodno
Таблица 1 – Частота применения антигипертензив-
ных средств среди посетителей аптек в Гродно.

Drug Number of persons that take the drug/
percentage of the total number

ACE inhibitors

Lisinopril 34 (31,2%)

Enalapril 20 (18,3%)

Ending of the table 1

Captopril 6 (5,5%)

Ramipril 6 (5,5%)

Perindopril 5 (4,6%)

Diuretics

Hydrochlorothiazide 16 (14,7%)

Indapamide 9 (8,3%)

Furosemide 2 (1,8%)

Calcium channel blockers

Amlodipine 27 (24,8%)

Niphedipine 3 (2,8%)

Angiotensin receptor blockers

Losartan 18 (16,5%)

Valsartan 5 (4,6%)

Candesartan 2 (1,8%)

Beta adrenergic receptor blockers

Bisoprolol 12 (11,0%)

Metoprolol 9 (8,3%)

Carvedilol 2 (1,8%)

Other drugs

Moxonidine 6 (5,5%)

Spironolactone 5 (4,6%)

Clonidine 2 (1,8%)

Doxazosin 1 (0,9%)

Table 2. – Use of the main groups of antihypertensive 
drugs in males and females
Таблица 2 – Применение разных групп антигипер-
тензивных средств у мужчин и женщин

Groups of drugs
Number of persons that take the drug/

percentage of the total number

males females

ACE inhibitors 31 (62%) 37 (66,1%)

Angiotensin receptor 
blockers 12 (24%) 13 (23,2%)

Calcium channel blockers 15 (30%) 14 (25%)

Beta adrenergic receptor 
blockers 12 (24%) 11 (19,6%)

Diuretics 12 (24%) 18 (32,1%)

of age. Among them there were 56 females and 
50 males, 3 respondents forgot to indicate gender. 
Only the one-third of the respondents (39 – 35%) 
do not have  other diseases. The most common 
comorbidities included ischemic heart disease –  
20 (18,3%),  diabetes mellitus – 9 (8,3%), arthritis –  
7 (6,4%), congestive heart failure – 6 (5,5%), prostate 
hyperplasia – 4 (3,7%), bronchial asthma and gastritis 
– both 3 (2,8%). 

The study was conducted with the permission of 
the Commission on biomedical ethics of the Grodno 
State Medical University.

Calculations were performed using the programs 
Microsoft Excel and Statistica 10. For comparison of 
frequency characteristics we used the Pearson’s Chi-
square test. Statistically significant differences were 
confirmed if the p-value was <0,05.

Results and discussion
According to the age all respondents were 

divided into three groups: young (18 – 44 years) – 
7 persons, middle-aged (45-59 years) – 43 persons 
and elderly (≥60 years) – 59 persons. Average age 
of the respondents was 62,5±11,2 years.

Among the major classes of antihypertensive 
drugs ACEI were used the most frequently – in 
71 (65,1%) cases; among them lisinopril was the 
most widely prescribed – in 34 (31,2%) cases. 
Representatives of other major classes were 
administered with next frequencies: CCB – 28,4%, 
diuretics – 24,8% ARB – 22,9%, BB – 21,1%. 
Drugs that do not belong to the five major classes of 
antihypertensive drugs (imidazoline receptor agonist 
moxonidine, mineralocorticoid receptor antagonist 
spironolactone etc. are presented as “other drugs”). 
For more information see the table 1.

The structure of use of the antihypertensive 
drugs does not differ significantly between genders. 
In both females and males ACEI was the most 
commonly prescribed group of antihypertensive 
drugs. Higher number of respondents use diuretics 
among women, but the difference is not statistically 
significant (p=0,352861 by the Chi-square test) – 
see the table 2.

ACEI is the most widely used group of 
antihypertensive drugs not only in Grodno but also 
in Belarus at all, as we reported previously according 
to the data of sales in Belarus [11]. CCBs are much 
more widely used in Grodno in comparison with 
Belarus (28,4% vs 11,5%). This may be explained 
by economical reasons. If we compare our data with 
the data from Russia [12], we see that ACEI in this 
study also was the most commonly prescribed group 
of drugs, BB and diuretics share the 2-nd place. 
According to the modern guidelines, BB may be 
considered as initial monotherapy of HTN only in 
patients with concomitant ischemic heart disease or 
congestive heart failure [9, 10].

The antihypertensive therapy may be categorized 
into monotherapy and combination therapy. In our 
study the number of respondents who used one drug 
and drug combinations was found to be 48 (44%) 
and 61 (56%) respectively. So, almost half of the 
respondents take only one antihypertensive agent. It 
is known that monotherapy is used only as initial 
therapy, the most of patients with HTN require 
combinations of antihypertensive drugs.

Among those respondents who use combination 
therapy, 44 took two drugs, 13 took three drugs and 4 
took four drugs. Among combinations of two drugs 
the most prevalent combination was ARB+diuretics 
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which was found to be in 12 respondents (27.3%) 
followed by ACE+diuretics – 10 respondents (22.7%) 
and ACE+CCB – 8 respondents (18,2%). Among 
the three drug combinations, ACE+BB+diuretics 
comprised the greatest commonly prescribed 
combination. 

Relatively small number of the pharmacy visitors 
use fixed dose combinations (22 – 20,2%). But this is 
more than in Belarus, if we compare with number of 
sales according to the database of sales (9,94%) [11].

The ACEI were the most commonly used class 
of antihypertensives among patients with diabetes, 
and almost all patients with diabetes (8 from 9) 
received renin-angiotensin system inhibitors (ACEI 
or ARB). In patients with heart diseases BB have 
been used the most frequently, ACEI have the 2-nd 
place. This is not surprising because BB are widely 
used in the treatment of both IHD and CHF. For 
more information about use of antihypertensive 
drugs in patients with comorbidities see the table 3.

Among the pharmacy visitors in Grodno 
21(19,3%) were nonadherent to the antihypertensive 
medications (they took the drugs irregularly):  
14 (25%) in females and 7(14%) in males. The 
difference between males and females was not 
statistically significant (p>0,05 by the Chi-square 
test) – see the table 4. When we analysed dependence 
of adherence on the age of the respondents, we 
found higher rate of non-adherence in the middle-
age group (45-59 years) – 32.1% (p<0,01 by the 
Chi-square test) – see the table 5. The older patients 
have better adherence; this is in line with data from 
other studies [13].

Also we analyzed the number of patients that 
took antihypertensive medications by doctor’s 
prescription and not by doctor’s prescription 
(on the advice of a pharmacist or on their own 
initiative). We found that the most of the pharmacy 
visitors (79–72,5%) used antihypertensive drugs 
on the recommendation of a doctor; the number of 
respondents who used the medicines on the advice 
of a pharmacist and on their own choice were 25 
(22,9%) and 5 (4,6%), respectively.

Table 3. – Use of hypotensive drugs in patients with 
the most important comorbidities
Таблица 3 – Применение гипотензивных средств у 
пациентов с наиболее важными сопутствующими 
заболеваниями

Ischemic heart disease 
and/or  congestive  

heart failure

Diabetes 
mellitus Groups of drugs

11 (47,8%) 6 (66,7%) ACE inhibitors

7 (30,4%) 2 (22,2%) Angiotensin receptor 
blockers

8 (34,7%) 4 (44,4%) Diuretics

8 (34,7%) 4 (44,4%) Calcium channel blockers

13 (56,5%) 2 (22,2%) Beta adrenergic receptor 
blockers

Table 4. – Comparison of regularity of taking of 
antihypertensive drugs in females and males among 
the pharmacy visitors (изменить в тексте)
Таблица 4. – Сравнение регулярности приема гипо-
тензивных средств у мужчин и женщин

Females Males Total

Regular use 42 (75%) 43 (86%) 85 (80,2%)

Irregular use 14 (25%) 7 (14%) 21 (19,8%)

Total 56 50 106

Table 5. – Comparison of regularity of taking of 
antihypertensive drugs in different age groups  (из-
менить в тексте)
Таблица 5. – Сравнение регулярности приема гипо-
тензивных средств в разных возрастных группах

18-44 years 45-59 years >60 years Total

Regular 
use 7 (100%) 28 (65,1%) 53 (89,8%) 88 (80,7%)

Irregular 
use 0 15 (34,9%) 6 (10,2%) 21 (19,3%)

Total 7 43 59 109

Interestingly, among the pharmacy visitors that 
took antihypertensive medicines without doctor’s 
prescription, drugs, there were significantly more 

Оригинальные исследования

people who received monotherapy (73,3% vs 
32,9%, p=0,00015 by the Chi-square test) as well as 
those with low adherence to therapy (60% vs 3,8%, 
p<0,0001 by the Chi-square test).

We also analyzed influence of age on the number 
of patients that use antihypertensive medicines 
with and without doctor’s prescription. It was 
found that the highest rate of self-treatment was 
among the middle-aged respondents – 24 (55,8%); 
corresponding values for young and for older 
respondents were 1  (14,3%) and 5 (8,5%) (p<0,0001 
by the Chi-square test).

Conclusion
1. ACE inhibitors is the most widely used group 

of antihypertensive drugs among the pharmacy 
visitors in Grodno, lisinopril is the most commonly 
administered drug. In patients with concomitant 
ischemic heart disease and/or congestive heart 
failure beta-adrenergic receptor blockers are the 
most widely prescribed drugs.

2. Among the pharmacy visitors in Grodno 
almost half (44%) use one hypotensive drug. 
Relatively small number of respondents use fixed 
dose combinations (20,2%).

3. The most of the pharmacy visitors use 
hypotensive drugs regularly; however, 19,3% 
respondents are non-adherent. Age has significant 
influence on the rate of non-adherence; the middle-
aged group (45 – 64 years) has highest rate of 
non-adherence.

4. The most of the pharmacy visitors used 
antihypertensive drugs on the recommendation 
of a doctor. The most of respondents who use 
hypotensive drugs without doctor’s prescription 
belong to the middle-aged group.

In general, the structure of use of antihypertensive 
drugs among the pharmacy visitors in Grodno 
complies to the international guidelines for the 
management of arterial hypertension. However, there 
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are some disadvantages: 1) relatively large number 
of respondents use only one antihypertensive drug; 

2) some respondents, especially among middle-aged 
persons, take antihypertensive drugs not regularly.
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АНАЛИЗ ПРИМЕНЕНИЯ ГИПОТЕНЗИВНЫХ СРЕДСТВ ПО 
ДАННЫМ АНКЕТИРОВАНИЯ ПОСЕТИТЕЛЕЙ АПТЕК В  г. ГРОДНО

Аль-Зейяди Х. Х., Козловский В. И., Цымбалистый А. В.,  Гончарук В. В. 
Гродненский государственный медицинский университет, Гродно, Беларусь

Цель исследования – оценить структуру применения гипотензивных средств и приверженность антиги-
пертензивной терапии среди посетителей аптек г. Гродно.

Материал и методы. Мы провели анкетирование 109 посетителей аптек, которые покупали антигипер-
тензивные средства.

Результаты. Ингибиторы АПФ были наиболее часто используемой группой антигипертезивных средств 
среди посетителей аптек в Гродно. 44% из них принимали только одно средство. Большинство посетителей 
аптек использовали гипотензивные средства регулярно, тем не менее, 19,3% анкетируемых, в основном из 
группы среднего возраста (45-59 лет), не были привержены терапии.

Выводы Структура применения антигипертензивных средств среди посетителей аптек в г. Гродно в 
целом соответствует международным рекомендациям по лечению артериальной гипертензии. Тем не менее, 
имеются некоторые недостатки: 1) относительно большое количество респондентов используют только 
одно антигипертензивное средство; 2) некоторые респонденты, особенно среди людей среднего возраста, 
нерегулярно принимают антигипертензивные средства.

Ключевые слова: артериальная гипертензия, гипотензивные средства, посетители аптек, анкетирова-
ние, база данных продаж.
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