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Abstract

Introduction: Arterial hypertension (AH) is a significant risk factor for cardiovascular diseases
and premature mortality. The aim of the study: To assess the level of knowledge and cognizance
of physicians and medical students in a field of pharmacotherapy of AH.

Materials and Methods: This article analyzes the second phase (2019-2023) of the
PHYSTARH project, a multicenter anonymous survey involving 494 therapeutic physicians
OPEN ACCESS from 10 Russian cities/regions and 426 students from 10 Russian and Kyrgyz universities.

Comparisons were made with the previous phase (2017-2019) of student and physician research.
Copyright: © Bontsevich RA et al.
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average level of correct answers in the second part of the survey (LCA) was 44.9% for students
and 53.5% for physicians. The LCA for students in the previous phase was 57.7%, while the
LCA for physicians (2017-2019) in the second part of the survey was 60%.

Conclusion: The common level of knowledge base among students and physicians regarding
key aspects of AH is insufficient. It is essential to implement additional educational programs to
fill the recognized knowledge gaps. The results of studies highlight the necessity of improving
educational programs for medical specialists in the field of arterial hypertension. The lowest
correct answers rates were found in questions regarding the use of acetylsalicylic acid in patients
with AH. The highest correct response rate was recorded for a question about selecting the
optimal drug for managing uncomplicated hypertensive crises.
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Introduction

According to the definition provided in the clinical guidelines for 2024, arterial hypertension
(AH) is defined as a syndrome characterized by elevated systolic blood pressure (SBP) >140
mmHg and/or diastolic blood pressure (DBP) >90 mmHg. In most cases, blood pressure
increases asymptomatically, and AH is detected during the objective examination of the patient.
In some cases, patients may present complaints; however, these are generally nonspecific (such
as headache, palpitations, dizziness, etc.). In cases of symptomatic AH, complaints are usually
associated with underlying conditions (e.g., obstructive sleep apnea syndrome, primary
hyperaldosteronism, pheochromocytoma, hypercortisolism, thyroid disease, or coarctation of the
aorta) (Kobaleva et al. 2024).

According to the World Health Organization (WHO) report for 2023, AH remains a “silent
killer”, representing a significant risk factor for premature mortality and is ineffectively
controlled in most countries worldwide (Rotar et al. 2024).

In the Russian Federation, AH is classified as a socially significant disease, imposing a
substantial burden on the healthcare system and resulting in considerable socioeconomic
damage, which amounts up to 1% of the gross domestic product per year (Balanova et al. 2020).
The findings of population-based multicenter studies conducted in Russia with the participation
of the National Medical Research Center for Therapy and Preventive Medicine of the Ministry
of Health of Russia demonstrate an increase in the prevalence of AH in the country over the past
decade (Balanova et al. 2019). Studying the epidemiological characteristics of AH, its associated
factors, and its insufficient control at the population level is an important step in combating this
disease (Balanova et al. 2023).

Given the high prevalence of AH, which contributes to the development of complications
such as stroke, myocardial infarction, and chronic heart failure, this condition poses a serious
problem in medicine. Despite significant advances in the diagnosis and therapy of hypertension,
there remains a substantial number of patients, whose conditions are undervalued, leading not
only to suboptimal treatment, but also to inadequate medical care. This underscores the need for
the present study, aimed at identifying existing barriers and factors contributing to the
insufficient diagnosis and treatment of this disease.

Objective of the study: To assess the level of knowledge and awareness of students and
physicians in medical universities regarding the pharmacotherapy of hypertension.

Materials and Methods

This study presents the results of Stage 2 of the multicenter project “PHYSTARH” (full title:
“Physicians’ and Undergraduates’ Knowledge in Arterial Hypertension Treatment”, a
proprietary project name, not registered in research registries) focused on assessing the
knowledge levels of physicians (P.) and students (S.) regarding the treatment methods for AH.
The project has been ongoing since 2017, with results from Stage 1 published in relevant journals
(Bontsevich et al. 2021, 2022).

Research methodology

The study employed a voluntary anonymous questionnaire developed specifically for this
research, based on key recommendations from the clinical guidelines of the European and
Russian society of Cardiology (Williams et al. 2018; Chazova and Zhernakova 2019; Kobalava
et al. 2024).

Content of the questionnaire

The questionnaire consisted of 22 questions , with sub-items included in question 3, resulting in
a total of 25 tasks. The surveys included questions on the etiopathogenesis, diagnosis, and
pharmacotherapy of AH, featuring simulated typical clinical situations that dictate specific
pharmacotherapy strategies.

Evaluation of responses

Each correct answer was awarded 1 point. If both correct and incorrect answers were selected
simultaneously, the response was considered partially correct and scored between 0.25 and
0.75 points. If an incorrect answer was chosen, the respondent received 0 points. The Average
Correctness Level of Answers (LCA) was defined as the mean score across all responses,
incorporating correct, partially correct, and incorrect answers. A similar concept is the 'Average
Accuracy Level of Answers.'
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Analysis of results

This study includes an analysis of the results from the second part of the questionnaire on
pharmacotherapy. The questions are presented below without answer options. For convenience,
questions originally numbered 922 are renumbered as 1-14 in this article. This section provides
a comprehensive comparison of knowledge levels between S. and P. across all questionnaire
items in Phase 2 of the PHYSTARH project, along with a focused analysis of identical questions
shared with Phase 1 (2017-2019) (Bontsevich et al. 2021, 2022), where partial modifications
were made to certain items due to clinical guideline updates (2018-2019) (Williams et al. 2018;
Systemic Hypertension 2019).

Questionnaire questions

1. Select medications for long-term antihypertensive therapy.

2. Indicate in which cases monotherapy is recommended as a starting strategy.

3. Specify in which cases individuals with high normal blood pressure should consider the
possibility of antihypertensive therapy.

4. Choose the optimal class of medications for initial antihypertensive therapy, without
considering specific clinical situations and limitations.

5. Indicate the therapeutic intervention (action) with the proven effectiveness of blood pressure
reduction being approximately 5 times higher than simply doubling the dose of the initially
administered medication.

6. Give the indication for acetylsalicylic acid (ASA) use in patients with hypertension.

7. Select irrational drug combinations from the offered options.

8. Indicate which of the specified diagnoses/conditions would be rational as a starting
combination therapy for hypertension.

9. Choose a rational approach for initial therapy: Patient M., 37 years old, AH stage I, Grade 2,
Risk 3.

10. Choose a rational approach for initial therapy: Patient K., 53 years old, AH stage I, Grade 1,
Risk 1.

11. Select the optimal medication for the management of uncomplicated hypertensive crisis.
12.-14. Indicate absolute contraindications for prescribing: angiotensin-converting enzyme
inhibitors (ACEIs), beta-adrenergic blockers, and thiazide diuretics.

Statistical methods

All questionnaire data were entered into an electronic database and processed using Microsoft
Excel and Microsoft Access. Statistical analyses were performed using IBM SPSS Statistics
version 27. Statistical significance was set at p < 0.05 with corresponding 95% confidence
intervals (CI). Normality was assessed using the Kolmogorov-Smirnov test (D K-S). Group
comparisons were performed using Mann-Whitney U and Kruskal-Wallis tests. Additional
analyses included Pearson correlation, ANOVA, regression modeling, scatter plots, and median
tests for independent samples.

Results and Discussion

In the second phase of the multicenter PHY STARH project (2019-2023), a total of 426 students
(S.) from medical universities and institutes across 10 cities and regions of Russia and
Kyrgyzstan participated: 28.4% from Voronezh, 18.5% from Belgorod, 17.8% from the South
Ural region (Chelyabinsk), 16.4% from the Pacific region (Vladivostok), 6.3% from Saratov,
5.4% from Bashkortostan (Ufa), and 7% from the Kyrgyz Medical Academy (Bishkek).
Additionally, 494 physicians (P.) specializing in therapeutic profiles from 10 cities and regions
of Russia took part, representing 7 project centers: 25.1% from Novosibirsk, 17.6% from
Voronezh, 13% from Belgorod, 12.1% from Primorsky Krai, 10.5% from Sakhalin Region, 7.9%
from Moscow, 3.8% from Chelyabinsk, 3.6% from Lipetsk, 3.4% from Krasnodar, and 2.4%
from Rostov-on-Don.

The project yielded 475 (96.2%) fully completed questionnaires from P. and 405 (95.1%)
from S. Questionnaires with the “Pharmacotherapy” section (questions 9-22) fully completed
numbered 482 (97.6%) for P. and 405 (95.1%) for S. The overall level of correct answers (LCA)
for the entire questionnaire was 50.0% =+ 14.6% (95% CI: 48.6%—51.3%) for S. and 56.9% =+
16.1% (95% CI: 55.5%—58.4%) for P. Across centers, LCA for S. ranged from 35.2% to 58.7%
(p<0.001), and for P. from 39.5% to 66.3% (p <0.001). For the second half of the questionnaire
(“Pharmacotherapy” section), LCA was 44.9% for S. and 53.5% for P.
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Data distribution deviated from normality in both groups (Kolmogorov—Smirnov test:
D =0.049, p = 0.021 for S.; D =0.057, p < 0.001 for P.), thus medians (Me) were reported: Me
S =45.2%1[30.95; 57.1], Me P =51.2% [41.7; 66.7]. Detailed data are presented in Table 1.

Table 1. Descriptive statistics for the PHY STARH-II project ("Pharmacotherapy" section)

Parameter Physicians (N=482) Students (N=405)

Mean LCA 0.535 0.449
95% CI 0.520-0.550 0.432-0.466

Median 0.512 0.452
Variance 0.029 0.031
Standard deviation 0.170 0.175
Minimum 0.036 0.036
Maximum 0.976 0.929
Range 0.940 0.893
Interquartile range 0.250 0.262
Skewness 0.059 0.079
Kurtosis -0.358 -0.538

In the previous project stage (2017-2019), the LCA of S. for this part of the questionnaire
was 55.5%, while the LCA of P. was 60%. However, since not all questions were identical
between stages, direct comparison is limited.

In question 1, respondents were asked to indicate the criteria for an optimal medication for long-
term blood pressure control. For prolonged antihypertensive therapy, it is optimal to use long-acting
medications that ensure 24-hour blood pressure control with a single daily dose. The percentage of
correct responses among S. in the second phase was 72.3%, with an LCA of 72.1%. The main
incorrect response was the use of medications with a 12-hour effect (23.2%). The LCA among S. in
the first phase was similar at 69.3% (p =0.17 for S. between phases 1 and 2). Notably, P. in the second
phase provided a higher percentage of correct answers (81.7%) compared to S. (p = 0.005). In the
first phase, 85% of P. answered correctly (p = 0.159 for P. between phases 1 and 2).

Monotherapy is recommended as the initial treatment strategy for hypertension in frail
elderly patients, patients with high normal blood pressure, very high cardiovascular risk, and
patients with mildly elevated blood pressure (stage 1) and low risk.

Regarding question 2 on the possibility of selecting monotherapy as the initial treatment
strategy, the LCA was 23.7% for S. and 31.2% for P. in the second phase (p =0.014 for P. vs. S.
in phase 2). The majority of respondents selected the indication “Patients with mildly elevated
blood pressure (stage 1) and low risk” (57.8%) (Fig. 1).

Monotherapy is recommended as the initial treatment strategy for
0% 10% 20% 30% 40% 50% 60% 70%

Patients with high normal blood pressure,and very M 2.70%

high cardiovascular risk e 6.3%
0,
Hypertension in frail elderly patients =Sg 29
D/0

For patients with mildly elevated blood pressure (stage [ 57.8%
1) and low risk. P 49.3%

I 23.7%
I 31.2%

o 6.4%
N 2.9%

To all listed patient groups

To none of the listed patient groups

mstudents m doctors

Figure 1. Frequency of choosing indications for monotherapy of hypertension as a starting strategy (The correct option
is marked with a green solid border).

In the next question, respondents were asked to indicate in which cases individuals with high
normal blood pressure should be considered for antihypertensive therapy. The LCA was 42.5%
for S. and 57.7% for P. (p = 0.004 for P. vs. S. in phase 2). According to the 2020 Russian
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Clinical Guidelines, pharmacological treatment of high normal blood pressure is recommended
for patients with very high cardiovascular risk and established cardiovascular disease (especially
ischemic heart disease) (Russian Society of Cardiology, 2020). The observed difference may be
attributed to P.’s greater practical experience, which enhances their knowledge and ability to
apply theoretical concepts in clinical practice. The data are presented in Figure 2.

Selection of indications for antihypertensive therapy in individuals with
high normal blood pressure

0% 10%  20% 30% 40% 50% 60%  70%

—— 39.8%
I 33.5%

. " 42.59
With the presence of CVDs, such as CHD 42.5% 57.7%
e 51.1%

With more than two risk factors

M 4.0%
. 16.0%

With diabetes without complications

Correction of high normal blood pressure is not I 14.3%
required s 7.4%

B 5.4%
o 4.8%

No appropriate answer

mstudents w doctors

Figure 2. Frequency of choosing indications for antihypertensive therapy in individuals with high normal blood pressure
(The correct option is marked with a green solid border).

In question 4, respondents were asked to indicate the optimal class of medications for initial
hypertension therapy, without considering specific clinical situations or limitations (any
medication class was acceptable). Only 12.8% of S. answered correctly. Considering partial
answers, the LCA among S. was 22.6%, which remains very low. For P., the LCA was 35.6%
(p <0.001, 2nd phase, P. vs. S.). In the first phase, the LCA among S. was 12.3% (p = 0.905 for
S. between phases 1 and 2). Correct responses were given by 26% of P. (p = 0.002 for P. between
phases 1 and 2). The main incorrect response was the selection of angiotensin-converting enzyme
inhibitors (ACEISs) as the “preferred” group. In the second phase, 39.8% of S. chose this incorrect
answer. In the first phase, the percentage of incorrect answers was even higher: 61.2% of S. and
64.8% of P. selected ACEIs as “preferred” group.

The five main classes of antihypertensive medications (AHMs) recommended are ACEIs,
angiotensin II receptor blockers (ARBs), calcium channel blockers (CCBs), diuretics, and beta-
adrenergic blockers (BABs). All these classes can be used for both initial and maintenance
therapy. Numerous studies have demonstrated their efficacy in preventing cardiovascular
complications, controlling hypertension, and providing organ protection. Meta-analyses show
similar impacts on cardiovascular outcomes and mortality across all five classes, making them
foundational for antihypertensive therapy (Chazova et al. 2023).

ACEIs and ARBs are among the most frequently used AHMs, showing comparable efficacy
regarding cardiovascular complications and mortality, both relative to each other and other
classes. ARBs have a lower discontinuation rate due to side effects, comparable to placebo
(Systemic Hypertension, 2019). ACEIls are generally considered first-line over ARBs for
reducing myocardial infarction risk, primary prevention of heart failure, and secondary
prevention of stroke. Both classes have equivalent efficacy for primary stroke prevention.
Evidence supports preferential use of ACEIs in patients with type 2 diabetes for blood pressure
control, primary prevention of diabetic kidney disease, and reduction of major cardiovascular
and renal outcomes (Sobhy et al. 2024). The incorrect preference for ACEIs as “preferred” may
be influenced by their superior protective effects compared to other groups.

In question 5, regarding the effectiveness of combination therapy compared to other blood
pressure optimization methods, approximately 28.4% of S. answered correctly (LCA = 28%),
while P. had an LCA of 37.7% (p = 0.03, 2nd phase, P. vs. S.). Most respondents believed that
“cessation of smoking and weight loss >10% in obesity” was the most effective measure
(52.8%), while “salt-free diet and physical activity” was selected by 14.6% of senior S. (Fig. 3).
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Selection of the most effective method for lowering blood pressure

P 13.9%
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alt-free diet and physical activity R 14.6%
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Figure 3. Selection of the most effective method for lowering blood pressure (The correct option is marked with a green
solid border).

At phase 1, students’ LCA was significantly lower, with a correct response rate of 17.3%
(p=0.001 for S. between phases 1 and 2). Physicians answered correctly at a higher rate of
33.7% (p = 0.001 for P. between phases 1 and 2) [95% CI: 29.1-38.5%]. In clinical practice,
about 70% of physicians prefer combination antihypertensive therapy. Free combinations are
prescribed most frequently (69%), while fixed combinations are less common. Preferred
combinations include ACEIs + diuretics (82%), ARBs + diuretics (49%), and B-blockers +
diuretics (39%). CCBs combined with other medications account for 35%. Approximately 50%
of physicians use other modern combinations without diuretics, such as CCBs with ACEIs or -
blockers (Leonova et al. 2010). Large studies confirm combination therapy’s effectiveness in
achieving target blood pressure in most hypertensive patients (Soboleva and Slobodenyuk,
2011). Despite this, most respondents favored lifestyle modifications.

In question 6, respondents were asked to select optimal indications for aspirin (ASA) use in
complex AH therapy. The correct answer involved prescribing ASA to patients with controlled
hypertension who had prior cardiovascular events (myocardial infarction, ischemic stroke,
transient ischemic attack). This was correctly identified by 42.3% of S. (LCA = 41.4%) and
55.5% of P. (p <0.001, 2nd phase, P. vs. S.). The main error was the belief that ASA should be
prescribed at any blood pressure level if indicated, which is incorrect and unsafe at high BP.

Hypertension remains the most prevalent cardiovascular disease and a major risk factor for
severe complications (Melekhov and Ryazantseva 2013). Antithrombotic agents, including
ASA, are essential in cardiovascular therapy. ASA’s efficacy and safety are confirmed by
numerous controlled studies and it is considered the “gold standard” of antithrombotic therapy
(Laguta and Karpov 2007). However, ASA use should be limited to patients with stable and not
excessively high BP, due to risks such as gastrointestinal bleeding, which may be exacerbated
by hypertension.

One key question concerned knowledge of irrational antihypertensive medication
combinations. Respondents were asked to identify irrational pairs: “ACEIs and ARBs” and
“beta-blocker and non-dihydropyridine calcium channel blocker”. Both ACEIs and ARBs target
the renin-angiotensin-aldosterone system (RAAS) via different mechanisms, but combined use
can cause excessive RAAS blockade, increasing risks of hypotension, hyperkalemia, and renal
impairment. The combination of beta-blockers with non-dihydropyridine CCBs (e.g., verapamil,
diltiazem) is also irrational due to additive effects on heart rate and conduction, risking
arrhythmias or cardiac arrest (Kobaleva et al. 2024).

In this question, participants were presented with the following response options: a.
Spironolactone and ACE inhibitors; b. Thiazide diuretics and calcium channel blockers; c.
Angiotensin receptor blockers and ACE inhibitors; d. Angiotensin receptor blockers and calcium
channel blockers; e. Beta-blocker and non-dihydropyridine calcium channel blocker.

Option “c” was correctly identified by 66.9% of S., and option “¢” by 46.9%. Both were
chosen by 31.9% of S. Incorrect options “a”, “b”, and “d” were selected by 22.8%, 15.3%, and
11.7% of S., respectively. Considering incomplete and incorrect answers, the LCA for S. was
41.7% (42.6% for fully completed questionnaires), while LCA for P. was 55.2% (p < 0.001, 2nd
phase, P. vs. S.). In phase 1, LCA for S. was 42% (p = 0.003 for S. between phases 1 and 2), and
56% of P. answered correctly [95% CI: 50.8-60.7%] (p = 0.456 for P. between phases 1 and 2).
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The results from P. and S., compared with data from the PHYSTARH-I project, are presented in
Figure 4.

0% 10% 20% 30% 40% 50% 60% 70% 80%

22.8%
24.7%

——
Spironolactone and ACE inhibitors (a) M 12.2%
Thiazide diuretics and CCB (b) i 8.0%

: Angiotensin receptor blockers and ACE inhibitors (c) I 41.5% 1

Combination of c + ¢ I 21.3%

mstud.2019-23  mstud.2017-19 doctors 2019-23

Figure 4. The issue of selecting irrational combinations of antihypertensive medications. (The correct option is marked
with a green solid border, and the partial option is marked with a dashed line).

The highest number of correct answers was given by physicians. It should also be emphasized
that the level of knowledge among students significantly increased compared to the previous
testing phase, which may indicate an improvement in their educational training.

In question Ne8, respondents were asked to indicate in which proposed situations initiating
combination therapy for hypertension would be rational. The correct option was stage I AH,
grade 1 (BP = 145/90), risk 3. This option was selected by 48.4% of students; considering
partially correct (combined) answers, the LCA decreased slightly to 47.5%. The LCA for P. was
45.3% (p = 0.673, 2nd phase, P. vs. S.). Incorrect answers were mainly options “b” (chosen by
106 students) and “d” (65 responses). Option “c” represents a justified indication for initiating
combination therapy due to the high risk of cardiovascular complications (CVC), warranting a
more aggressive therapeutic approach to reduce adverse cardiovascular events and improve
prognosis. Option “b,” chosen by 106 students, typically involves non-pharmacological
treatment methods. A comprehensive approach is recommended for these patients, including
lifestyle and dietary modifications, limiting salt intake to less than 5 g/day, increasing physical
activity, reducing alcohol consumption, and smoking cessation (Williams et al. 2018; Chazova
and Zhernakova 2019). If these measures prove ineffective, transitioning to monotherapy is
justified, considering the moderate BP level and CVC risk.

Questions Ne9 and NelO presented clinical scenarios requiring respondents to select the
correct management strategy, considering hypertension stage, degree, and CVC risk. The
percentage of correct answers among students was 45.1% and 40.4%, respectively (LCA 45.1%
and 40.4%). The LCA for P. was 43.3% (p = 0.592, 2nd phase, P. vs. S.) and 41.5% (p = 0.737,
2nd phase, P. vs. S.), respectively.

For question Ne9, the LCA for students in phase 1 was 18.5% (p = 0.004, S. phase 1 vs. 2).
The main error was underestimating the waiting period for BP stabilization and treatment
effectiveness assessment; 33.6% of respondents indicated 3—5 days instead of the recommended
2 weeks. In question Nel0, 34.4% of respondents immediately suggested starting monotherapy,
although non-pharmacological methods were appropriate initially. Among first-stage physicians,
the correct response rate for question Ne9 was 16.3% (p = 0.089, P. phase 1 vs. 2). For question
Nel0, it was 37.3%. The high rate of incorrect answers (>50%) indicates challenges in managing
hypertension patients, particularly regarding treatment assessment timeframes and
underestimation of non-pharmacological interventions.

In question Nell, respondents were asked to identify the drug of choice for alleviating
hypertensive crisis (HC). HC is characterized by a significant BP increase with acute target organ
damage, often life-threatening, requiring immediate qualified intervention, typically via
intravenous therapy. The drug of choice is captopril; alternatives include nifedipine, moxonidine,
clonidine, and propranolol. Captopril was correctly selected by 75.8% of respondents; overall
LCA was 75.2%. Physicians performed significantly better, with an LCA of 88.6% (p < 0.001,
2nd phase, P. vs. S.). At the previous stage, students’ LCA was 23.5% (p = 0.558, S. phase 1
vs. 2). The most common incorrect response was “nifedipine” (15.7%), which is considered a
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second-line drug. Among first-stage physicians, 26.3% correctly chose captopril for
uncomplicated HC (p = 0.026, P. phase 1 vs. 2).

The last three questions (Nel2—14) addressed absolute contraindications for ACEIs, beta-
blockers, and thiazide diuretics, respectively. Answer options included: a) bronchial asthma, b)
bradycardia, ¢) pregnancy, d) hyperkalemia >5.5 mmol/L, e) gout, f) significant sinoatrial (SA)
or atrioventricular (AV) block. Comparison with the first stage was not appropriate due to
question specificity.

Absolute contraindications for ACEIs are pregnancy and hyperkalemia >5.5 mmol/L. ACEIs
increase blood potassium by reducing aldosterone secretion, which normally promotes
potassium excretion via the kidneys. Elevated potassium levels risk severe cardiovascular
complications such as arrhythmias or cardiac arrest. Pregnancy is contraindicated due to
teratogenic risks. Enalapril and torasemide are absolutely contraindicated during pregnancy
(Bontsevich et al. 2022).

The correct answer to question Nel2 was given by 33.1% of students; separately, pregnancy
and hyperkalemia were indicated by 74.8% and 51.6%, respectively. Among physicians, 43.1%
gave the complete correct answer; 82.6% and 51% selected pregnancy and hyperkalemia,
respectively. Considering incomplete and partially incorrect answers, overall LCA was 50.1%
for students and 60.4% for physicians (p < 0.001, 2nd phase, P. vs. S.). Common incorrect
answers among students and physicians included bronchial asthma (18.8% of students) and
intracardiac blockages (15.7% of students).

Absolute contraindications for beta-blockers include significant SA or AV block (grade
2-3), bronchial asthma, and bradycardia (Kobaleva et al. 2024). Complete correct answers
were given by 35.7% of students (LCA P. — 36.6%), consisting of options “a,” “b,” and “f,”
which were selected separately by 74.2%, 55.2%, and 67.8% of students, respectively.
Corresponding LCA for physicians was 65.4%, 67%, and 70.9%. Considering incomplete
and partially incorrect answers, students’ LCA was 56.5%, physicians’ LCA 61.4%
(p =0.077, 2nd phase, P. vs. S.).

Gout is a complex, painful disease characterized by acute inflammatory attacks caused by
uric acid crystal deposition in joints and soft tissues. Thiazide diuretics can increase blood uric
acid levels by reducing its renal excretion, competitively inhibiting uric acid transport proteins.
Therefore, thiazides are absolutely contraindicated in gout (Bontsevich et al. 2022).

In the final question on contraindications for thiazide diuretics, 71.4% of students correctly
identified gout (“e”), with LCA for physicians at 83.4%. However, “pregnancy” and
“hyperkalemia” were incorrectly selected as contraindications in 21.0% and 36.8% of cases,
respectively; these are relative contraindications. Students’ LCA for this question was 52.6%,
physicians’ LCA 63.8% (p < 0.001, 2nd phase, P. vs. S.). Detailed data on responses regarding
absolute contraindications are summarized in Table 2.

Table 2. Assessment of knowledge of absolute contraindications for prescribing a number of medications

Absolute contraindications for:

Parameter ACEIs beta-blockers thiazide diuretics
students doctors students doctors students doctors
LCA, % 50.1 60.4 58.1 61.4 52.6 63.8
ALCA among centers, % 10.4—-61 35.7-69.4 22.8-81 36.8-76.9 20.8-63.6 1;233_
Differences betweenthe 5, <0.01 <0.001 <0.001 <0.001 <0.001
centers, p
Response options received (%):
a. bronchial asthma 18.8 134 74.2% 65.47 1.9 2.2
b. bradycardia 7.5 2.8 55.2° 67.0° 7.3 3.0
c. pregnancy 72.5" 82.6" 19.2 12.3 20.4 30.6
d. hyperkalemia >5.5 493 51.0" 6.1 2.2 36.4 19.8
mmol/L
e. Gout 7.0 3.4 4.9 2.0 71.4" 83.4"
/ significant SA or AV 15.7 6.5 67.8" 70.9* 9.2 55
block

Note: * — the correct options are marked; # — Current guidelines allow the use of selective beta-blockers in mild forms
of asthma.

In the statistical comparison of results across different centers, several significant differences
were identified. When comparing the entire sample for the “Pharmacotherapy” section (N =
482), the Kruskal-Wallis test yielded a value of 63.444 with p < 0.001, indicating statistically
significant differences between centers (Fig. 5).
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Figure 5. LCA in the section “Pharmacotherapy” in research centers (0-1, 0-100%; median values are displayed).

A correlation-regression analysis revealed a statistically significant, albeit weak, inverse
correlation between specialists’ knowledge level (LCA) and their years of experience (Pearson’s
r=-0.198, p <0.001). This relationship can be described by the equation:

Yrca=0.575-0.002 * Xexperience,
where: Yica — the level of knowledge (LCA) of the specialist, and Xexperience — the years of work experience.

The scatter plot with graphs is presented in Figure 6.

R? Linear=0.039

Level of correct answers (Pharmacotherapy, N=453)

Medical work experience (years)

Figure 6. A graph of the regression function showing the dependence of the LCA level (section ‘“Pharmacotherapy”) on
medical experience.

In addition to analyzing LCA by experience, and following previous projects in “Educational
Pharmacoepidemiology” assessing specialists’ knowledge in real-world practice (Real-World
Knowledge) (Bontsevich 2024), knowledge levels were compared according to medical
category. Responses from 220 specialists participating in the PHYSTARH-II project who
indicated their category were analyzed; only fully completed questionnaires were included.
Differences between categories were statistically insignificant (p = 0.126) (see Table 3 and
Figure 7).
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Table 3. The dependence of LCA on the category of the physician

Parameter Category N M 95%CI
No 128 0.503 0.476-0.531
2 12 0.529 0.435-0.622
LCA (M), section "Pharmacotherapy"
1 31 0.528 0.465-0.59
Highest 49 0.564 0.521-0.608
s 1.000
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Figure 7. The level of responses from specialists (final LCA based on the questionnaire, section “Pharmacotherapy”)
taking into account their medical category.

A two-factor linear regression analysis was performed to assess the combined impact of years
of experience and medical category on LCA among 217 physicians. The model was statistically
significant (ANOVA, p < 0.001). Holding category constant, experience had a significant
negative effect on LCA (p = 0.002), with LCA decreasing by 0.003 per additional year of
experience. Holding experience constant, category had a significant positive effect on LCA
(p = 0.002), with LCA increasing by 0.027 for each one-level increase in category.

Conclusion

As a result of two research phases (2017-2023) assessing knowledge and preferences of
physicians and senior students regarding AH, several problems and patterns were identified. The
overall knowledge level among physician-specialists and students on AH pharmacotherapy was
found to be insufficient and, in some areas, critically low, potentially negatively impacting
clinical practice.

The most problematic topics included: treatment approaches for high normal blood pressure,
optimal initial medication classes, advantages of combination therapy, selection of optimal
therapy in typical clinical scenarios, use of acetylsalicylic acid in AH patients, and knowledge
of absolute contraindications for specific antihypertensive drugs.

Unexpectedly, students demonstrated significantly higher knowledge levels than physicians
on several issues (e.g., monotherapy prescribing strategy and correction of high normal blood
pressure), likely reflecting effective educational processes and guideline updates. This finding
highlights the need for in-depth analysis and corrective measures targeting physicians.

Significant heterogeneity in knowledge and preferences was observed among respondents
from different centers, indicating regional disparities among practicing specialists. Additionally,
a weak but significant negative correlation was found between physicians’ knowledge level and
years of experience.
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