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Abstract:

Background:

Primary care units in rural areas of the Russian Federation experience difficulties in long-term follow-up of chronic cardiovascular
diseases, such as hypertension. Identification of outpatient clinical traits affecting the goal blood pressure (BP) may optimize the
choice of treatment pathways.

Objective:

To identify the patient-related factors affecting the achievement of the goal BP in the course of hypertension treatment at a rural
polyclinic.

Methods:

We analyzed the data on 182 patients with essential  hypertension (64.6 ± 11.3 yo; 48.5% men),  who were treated in polyclinic
settings of a rural settlement in the Saratov Region of the Russian Federation. Outpatient medical records were used as a source of
clinical data. Repeat patients with hypertension diagnosis specified in their medical records, visiting a therapeutist or cardiologist on
two randomly selected workdays, were enrolled in our study. The first appointment took place during 1-31 July, 2015 (n = 88), while
the  second  visit  occurred  on  1-  31  July,  2016  (n  =  94).  Eleven  district  therapeutists,  two  general  practitioners  and  the  only
cardiologist  of  the polyclinic participated in the study.  Discriminant function analysis was used to identify factors affecting the
achievement of the goal blood pressure in the patients. Basic demographic and anamnesis data, risk factors, medical treatment type
and lifestyle modification measures, if any, which exhibited statistical significance in univariate analysis (p<0.05), were selected for
multi-factor discriminant analysis.

Results:

The goal BP was achieved in 93 patients (51%). The patients with the goal BP differed from those with uncontrolled hypertension in
various ways. They were less often women (53.8% vs. 69.7%, p = 0.028), more frequently had prior myocardial infarction (22.6% vs.
10.1%, p = 0.024), more rarely suffered from other forms of stable CAD (55.9% vs. 73%, p = 0.016), as well as took fewer thiazide-
like diuretics (9.7% vs 21.3%, p = 0.03). It is worth noting that fewer antihypertensive medications were prescribed to the patients
with the goal BP as opposed to those with poor BP control (1.63 ± 0.12 vs. 1.98 ± 0.11, p = 0.018).

Resulting discriminant model exhibited high predictive power. The ratio of odds for the model was 5.4 (95% CI: 2.7-10.7), р<0.001.
The single factor correlating significantly with the achievement of the goal BP was preceding myocardial infarction (OR 2.6, 95%
CI: 1.1 - 6.6, р=0.032), while prescription of two or more antihypertension drugs was associated with poor BP control (OR 0.4, 95%
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CI: 0.2 - 0.7, р=0.003).

Conclusion:

In the hypertensive patients with a history of myocardial infarction versus those without it, treated at a rural polyclinic, BP was more
likely to be controlled. Administration of multiple antihypertensive drugs was associated with poor BP control.

Keywords: Hypertension, Goal blood pressure, Clinical factors, Blood pressure control, Rural polyclinic, Follow-up.

1. INTRODUCTION

Hypertension is a frequent medical condition among the patients of primary care units worldwide, including the
Russian  Federation.  However,  the  cause  of  a  visit  is  usually  not  hypertension  per  se,  because  this  disorder  is
predominantly asymptomatic. Patients with hypertension measure their blood pressure (BP) at home systematically, and
even in rural areas of Russia, they take antihypertensive drugs quite regularly [1]. Despite that, BP remains uncontrolled
even  in  those  who  visit  a  physician  [2].  Nevertheless,  a  proper  long-term  BP  control  is  the  essential  goal  of  the
hypertension treatment [3]. It is crucial to prevent the target organ damage, since it may cause various fatal and non-
fatal complications of elevated BP, such as stroke, myocardial infarction, sudden death, heart failure, peripheral artery
disease, and end-stage renal disease.

In rural and remote areas of Russia, where availability of specialized and well-equipped healthcare services is low,
the prevention of cardiovascular disorders is extremely important.

Recently, much attention was paid to the prevention of cardiovascular conditions at the national level [4]. Periodic
preventive screening of adults is conducted at all Russian polyclinics. It is aimed at detection of cardiovascular risk
factors, including hypertension. Hence, increasingly more cases of hypertension are diagnosed, while every case should
be treated effectively, with an outcome of the goal BP equal or less than 140/90 mm Hg [5].

A little is known about the predictors of a proper BP control in the patients treated at Russian polyclinics, especially
in those living in rural  areas.  It  is  generally assumed that  village residents  have worse health condition due to low
availability  of  healthcare  services,  and  that  they  are  in  demand  of  somewhat  stricter  follow-up  and  monitoring
procedures.

Identification of the patient traits affecting the establishment of the goal BP would facilitate the choice of the most
effective  treatment  interventions,  as  well  as  the  selection  of  hypertensives  from  remote  areas  with  supposedly
uncontrolled  BP  for  health  screening  purposes.

The  goal  of  our  study  was  to  determine  patient-related  factors  affecting  the  establishment  of  the  goal  BP  in
hypertensive patients treated at a rural polyclinic.

2. MATERIAL AND METHODS

2.1. Enrollment

Study participants were enrolled from the pool of hypertensive patients visiting a therapeutist or cardiologist at the
Engels city polyclinic No. 4 (Saratov Region, Russia) on any workday in July, 2015, and July, 2016. Exact patient
visitation  date  was  selected  randomly  for  every  participating  physician:  eleven  district  therapeutists,  two  general
practitioners and the only cardiologist of the polyclinic who participated in the study. Doctors informed their patients
about the study and obtained written consents from those who agreed to participate in it.

2.2. Study Setting and Patient Selection Procedure

The study was conducted at the Engels city polyclinic No. 4, Engels, Russia, the only polyclinic available to the
residents of Privolzhskiy rural settlement, located in the Engels District of the Saratov Region, Russian Federation. The
population of Privolzhskiy is near 34,000 inhabitants. The number of adults who attended the Engels city polyclinic No.
4 amounted to 26,741 in 2016.

We selected 182 patients (64.6 ± 11.3 yo; 48.5% men) with essential hypertension in our research. They represented
0.7% of the total adult population of the village and 6% of 3080 patients diagnosed with hypertension at the polyclinic.

The following inclusion criteria were employed:
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Age ≥18 yo;i.
Diagnosis of hypertension in medical records.ii.

Patients were excluded from the study if they had at least one of the following exclusion criteria:

Secondary hypertension;i.
Reluctance to participate.ii.

Upon enrollment into the study, all patients were split in two groups based on recorded BP values at their last visit
to a physician: controlled group (those with established goal BP, n=93) and uncontrolled group (those who did not
achieve the goal BP, n=89). The goal BP was considered to be achieved if its value at the last visit was less than 140/90
mm Hg. If the last visit BP was recorded at higher values, a patient was classified into the uncontrolled group.

Auscultatory sphygmomanometers were used to measure BP. The exact times of BP measurement varied among the
patients from 8 am to 4 pm, which matched the routine outpatient visits during regular requested to collect the data from
the  patient  medical  records  regarding  conventional  demographics,  family  status,  anamnesis,  as  well  as  physical
examination (height, weight, and waist circumference), laboratory and instrumental findings throughout previous 12
months. Antihypertensive treatment administered at the last visit was also assessed.

2.3. Study Design

First, we compared patients with controlled and uncontrolled BP. As a result, we identified significant differences
between the groups.

Next, we selected clinical parameters for multiple analyses (in particular, discriminant function analysis). We used
the following criteria for parameter selection:

Statistically significant differences between studied patient groups on particular parameter;i.
Presence of a quantified parameter in two-thirds of the medical records;ii.
Independence of other considered parameters.iii.

Finally, we performed a discriminant function analysis to identify the set of the patient clinical traits yielding the
best discrimination between the patients with optimal BP control and those with uncontrolled BP.

2.4. Statistical Analysis

We used the Shapiro–Wilk test to identify whether the data were approximately normally distributed. Since some
data  did  not  comply  with  normal  distribution,  their  further  analysis  was  conducted  using  non-parametric  statistical
methods. We employed the Chi-square (χ2) test to compare the binary variables and to compute the significance level
for  the  difference  between  two  proportions.  Mann–Whitney  test  was  used  for  comparison  of  continuous  variables.
Categorical  data  were  presented  as  frequencies  and  percentages  with  95%  confidence  intervals  -  M  (95%  CI).
Continuous variables were reported as medians and inter-quartile ranges (lower and upper quartiles) - Me (LQ, UQ).

Backward stepwise procedure of  the discriminant  function analysis  was selected to determine the set  of  patient
clinical traits yielding the best discrimination between the BP <140/90 mm Hg and BP ≥140/90 mm Hg at the last
outpatient visit. We employed the following stepwise options to eliminate factors under the analysis: the tolerance value
of 0.01, move value of F was 10.0, and the number of steps was unlimited.

The obtained estimations were considered statistically significant at p<0.05. For the statistical analysis, the software
package Statistica 6.1 (Statsoft Inc., USA) was used.

3. RESULTS

3.1. Characteristics of the Patients with Controlled and Uncontrolled BP

Of the total sample recruited to the study, 93 patients (51%) achieved the goal BP. Clinical characteristics of the
patients according to BP control are presented in Table (1). Systolic BP (SBP) and diastolic BP (DBP) levels [data
presented as Me (LQ, UQ)] in the controlled group were 120 (115, 130) mm Hg and 70 (65, 80) mm Hg, respectively.
In the uncontrolled group, SBP was 145 (140, 152) mm Hg, while DBP was 85 (80, 90) mm Hg (р < 0.001 for both
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SBP and DBP).

Table 1. Demographics and clinical traits of the patients with hypertension treated in rural polyclinic settings versus BP
control.

Variables Controlled group (n=93) (51%) Uncontrolled group (n=89) (49%) p-values
Female (%), М (95% CI) 53.8 (43.4 – 64.1) 69.7 (59.9 – 79.4) 0.028
Age (yrs), Ме (LQ, UQ) 66 (57, 74) 68 (62, 75) 0.059

BMI (kg/m2), Ме (LQ, UQ) 29.2 (25.8, 32.2) 29.4 (28.7, 37.7) 0.921
Angina pectories (%), М (95% CI) 16.1 (8.5 – 23.7) 11.2 (4.5 – 17.9) 0.339

Prior myocardial infarction (%), М (95% CI) 22.6 (13.9 – 31.2) 10.1 (3.7 – 16.5) 0.024
CAD, other (%), М (95% CI) 55.9 (45.6 – 66.2) 73.0 (63.6 – 82.4) 0.016

Peripheral arteries disease (%), М (95% CI) 7.5 (2.1 – 12.9) 7.9 (2.2 – 13.6) 0.932
SBP (mm Hg), Ме (LQ, UQ) 120 (115, 130) 145 (140, 152) <0.001
DBP (mm Hg), Ме (LQ, UQ) 70 (65, 80) 85 (80, 90) <0.001

Total cholesterol (mg/dl), Ме (LQ, UQ) 186 (171, 217) 213 (190, 229) 0.012
Triglycerides (mg/dl), Ме(LQ, UQ) 72 (61, 88) 96 (65, 175) 0.271
Creatinine (mg/dl), Ме (LQ, UQ) 1.1 (0.9, 1.2) 1.0 (0.9, 1.1) 0.177

Left ventricle hypertrophy on ECG (%), М (95% CI) 7.5 (2.1, 12.9) 22.5 (13.6, 31.3) 0.004
Smoking cessation advice (%), М (95% CI) 2.2 (0.9 – 5.2) 1.1 (0.1 – 3.4) 0.588

Dietary counseling (%), М (95% CI) 53.8 (43.4 – 64.1) 55.1 (44.5 – 65.6) 0.861
Advice on physical activity (%), М (95% CI) 5.4 (0.7 – 10.1) 7.9 (2.2 – 13.6) 0.500

Antihypertensive treatment (n), M±SD 1.63 ± 0.12 1.98 ± 0.11 0.018
No antihypertensive drugs (%), М (95% CI) 12.9 (6.0 – 19.8) 9.0 (2.9 – 15.0) 0.406
One antihypertensive drug (%), М (95% CI) 40.9 (30.7 – 51.0) 21.3 (12.7 – 30.0) 0.005

Two antihypertensive drugs (%), М (95% CI) 21.5 (13.0 – 30.0) 39.3 (29.0 – 49.7) 0.010
Three or more antihypertensive drugs (%), М (95% CI) 24.7 (15.8 – 33.7) 30.3 (20.6 – 40.1) 0.399

ACE-inhibitors (%), М (95% CI) 27.9 (18.7 – 37.2) 39.3 (29.0 – 49.7) 0.105
ARBs (%), М (95% CI) 29.0 (19.6 – 38.4) 30.3 (20.6 – 40.1) 0.848

Beta-blockers (%), М (95% CI) 46.2 (35.9 – 56.6) 57.3 (46.8 – 67.8) 0.136
Dihydrapiridine calcium antagonists (%), М (95% CI) 20.4 (12.1 – 28.8) 21.3 (12.7 – 30.1) 0.879

Non-dihydrapiridine calcium antagonists (%), М (95% CI) 4.3 (0.1 – 8.5) 3.4 (0.1 – 7.2) 0.745
Loop diuretics (%), М (95% CI) 8.6 (2.8 – 14.4) 9.0 (2.9 – 15.0) 0.927

Thiazide diuretics (%), М (95% CI) 3.2 (0.1 – 6.9) 6.7 (1.4 – 12.1) 0.275
Thiazide-like diuretics (%), М (95% CI) 9.7 (3.6 – 15.8) 21.4 (12.7 – 30.0) 0.030

Potassium-sparing diuretics (%), М (95% CI) 14.0 (6.8 – 21.2) 9.0 (2.9 – 15.0) 0.294
ACE,  angiotensin-converting  enzyme;  ARB,  angiotensin  receptor  blocker;  CAD,  coronary  arteries  disease;  CI,  confidence  interval;  ECG,
electrocardiogram;  LDL,  low  density  lipoprotein;  DBP,  diastolic  blood  pressure;  SBP,  systolic  blood  pressure;  SD,  standard  deviation.

There  were  no  significant  age-related  differences  found  between  the  groups,  but  sex  distribution  differed
significantly.  Age [Ме (LQ, UQ)]  was 66 yo (57,  74)  in  the patients  with controlled BP and 68 yo (62,  75)  in  the
patients with uncontrolled BP (р = 0.059). There were more women among the patients with uncontrolled BP compared
with  the  group,  in  which  the  goal  BP  level  was  achieved:  69.7  (59.9  –  79.4)  vs.  53.8  (43.4  –  64.1),  М (95% CI),
respectively.

Patients with the goal BP differed from the patients with uncontrolled hypertension on the following traits of their
clinical status. They had more frequent prior myocardial infarction: 22.6% (13.9 – 31.2) vs. 10.1% (3.7 – 16.5), М (95%
CI), p = 0.024. However, they suffered less often from stable CAD other than angina: 55.9% (45.6 – 66.2) vs. 73.0%
(63.6 – 82.4), p = 0.016. The frequencies of stable angina occurrence were virtually similar in the both groups: 16.1%
(8.5 – 23.7) vs. 11.2% (4.5 – 17.9), р = 0.339. The patients in the controlled group had lower total cholesterol level,
compared with uncontrolled patients: 186 (171, 217) mg/dl vs. 213 (190, 229) mg/dl, Ме (LQ, UQ), р = 0.012. Merely
7.5% (2.1; 12.9) of the patients [М (95% CI)] with the goal BP showed ventricle hypertrophy on electrocardiogram,
whereas in the poor BP control group, left ventricle hypertrophy was quite pronounced in 22.5% (13.6, 31.3) of the
patients. Patients with controlled BP were taking significantly fewer thiazide-like diuretics (9.7% vs. 21.3%, p=0.030).
Other major classes of antihypertensive drugs were administered similarly to the controlled and uncontrolled groups.
The number of antihypertensive drugs prescribed to the patients with the goal BP were 1.63±0.12 vs. 1.98±0.11 in the
patients with poor BP control (p=0.018). Single antihypertensive drug was administered to 40.9% (30.7 – 51.0) of the
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patients in the controlled group and to 21.3% (12.7 – 30.0) of the patients in the uncontrolled group, р = 0.005. Two
antihypertensive drugs were taken by 21.5% (13.0 – 30.0) of hypertensives with the goal BP vs. 39.3% (29.0 – 49.7) of
the  patients  with  poor  BP  control.  The  proportions  of  the  patients,  who  were  administered  multiple  medicines  or
received no antihypertensive drugs, were similar in both groups. Documented advices on lifestyle modification were
rarely observed in patient medical records independently from BP control.

3.2. Association Between Patient Clinical Traits and Establishment of the Goal BP

All parameters of the patient clinical status, which showed significant differences between the studied groups, were
further subject to discriminant function analysis, aimed to assess their applicability to classifying the patients based on
BP control. The following factors were selected by developed statistical model Table (2): coronary artery disease other
then myocardial infarction and stable angina, male sex, thiazide-like diuretics, number of antihypertensive drugs, total
cholesterol, prior myocardial infarction. We did not include left ventricular hypertrophy on ECG in the analysis because
of incompleteness of medical records data.  Summaries of discriminant function analysis and canonical analysis are
presented in Tables (3 and 4). Constructed discriminant model exhibited high predictive power in goal BP achievement:
the ratio of odds for the model was 5.4 (95% CI: 2.7-10.7), р<0.001.

Table 2. Association between the goal BP establishment and clinical parameters of hypertensive patients in rural polyclinic
settings: The results of discriminant function analysis.

Variables Pooled-within-groups correlations p-values
Other CAD -0.53 0.560
Male sex -0.48 0.302

Thiazide-like diuretics -0.48 0.430
Number of antihypertensive drugs -0.47 0.046

Total cholesterol 0.49 0.142
Prior myocardial infarction 0.50 0.036

BP, blood pressure; CAD, coronary arteries disease.

Table 3. Discriminant function analysis summary.

Variables Wilks’ lambda F-remove (1.175) p-values Tolerance
Prior myocardial infarction 0.917 4.476 0.036 0.74

Number of antihypertensive medications 0.915 4.039 0.046 0.85
Total cholesterol 0.906 2.171 0.142 0.78

Male sex 0.900 1.073 0.302 0.92
Thiazide-like diuretics 0.898 0.623 0.430 0.89

Other CAD 0.896 0.340 0.560 0.72
No. of variables in the model: 6. Grouping: goal BP achievement (two groups). Wilks' lambda: 0.895. p=0.003.

Table 4. Canonical analysis summary.

Variables Raw coefficients Standardized coefficients
Prior myocardial infarction 1.145 0.449

Number of antihypertensive drugs -0.160 -0.179
Total cholesterol 0.001 0.509

Male sex 0.812 0.401
Thiazide-like diuretics -0.601 -0.180

Other CAD -1.224 -0.576
Constant -2.929 –

Eigenvalue 0.258 0.258
Cumulative proportion 1.000 1.000

The raw coefficients of canonical function can be used to compute raw canonical scores for each case in each discriminant model. The eigenvalues for
each  discriminant  function  and  the  cumulative  proportion  of  variance  extracted  by  each  discriminant  function  are  also  presented  above.  The
standardized coefficients were computed by multiplying raw coefficients by the square root of the pooled within-group co-variances for respective
variables.
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Clinical parameter, predicting a proper BP control, was preceding myocardial infarction: odds ratio 2.6 (95% CI: 1.1
–  6.6),  p=0.036.  Increasing  the  number  of  antihypertensive  drugs  was  significantly  associated  with  the  lack  of  BP
control: odds ratio 0.4 (95% CI: 0.2 – 0.7), p=0.046.

4. DISCUSSION

The data  on  BP control  quality  among hypertensive  patients  in  Russia  is  usually  derived  from epidemiological
studies  [6,  7],  and  little  is  known  about  the  goal  BP  establishment  in  primary  care  settings,  specifically  in  rural
polyclinics. Notably, the goal BP achievement in the patients with hypertension diagnosis is assessed quarterly at all
Russian polyclinics, but these data are not available to the general public. Our survey is the first local cross-sectional
observational study for the Volga Federal District of European Russia that provided the data on BP control quality in
hypertensive  patients  treated  at  a  rural  polyclinic.  These  data  can  be  compared  with  the  results  of  the  national
hypertension registry [8], other national and international data on effectiveness of BP control in primary care settings.
According to the 2014 Russian Registry of Hypertension, Coronary Artery Disease & Chronic Heart Failure, 44% of
hypertensives treated in primary care settings had BP < 140/90 mm Hg at their last visit to a physician [9]. Our findings
have  demonstrated  that  51%  of  the  patients  with  hypertension  treated  at  the  polyclinic  of  a  rural  settlement  in
2015/2016  had  achieved  the  goal  BP.  Previous  Russian  hypertension  registry  has  shown  that  goal  BP  levels  were
maintained in 28% of the outpatients with diagnosed hypertension. However, the criteria for the goal BP maintenance
were stricter than for the goal BP establishment [10]. In Yaroslavl Region of the Russian Federation, BP control rate (<
140/90 mm Hg) among hypertensive patients visiting government-run outpatient health facilities was 23% in 2012 [11]
and 33% in 2014 [12].  The level of BP control in present study was lower,  compared with the data of the national
hypertension registry due to the differences in inclusion criteria. For example, in Yaroslavl, only those patients, whose
visits were related to hypertension, were included into statistical report. In contrast, the registry included all patients
with diagnosed hypertension who visited outpatient settings independently of the cause of their visit to a physician [8].
The data from Ivanovo Region participating in the national registry demonstrated 46% of controlled BP in the patients
with hypertension in 2015 [13]. Thus, the degree of BP control in case of the polyclinic in our study is still higher than
nationwide results suggest.

We  have  also  found  numerous  studies  on  BP  control  conducted  in  primary  care  settings  in  different  countries
showing the following results.  The rate  of  hypertension control  (latest  BP level,  <140/90 mm Hg) was 63% in the
United States of America and 31- 46% in five European countries (France, Germany, Italy, Spain and United Kingdom)
[14].  Notably,  the  earlier  American  study conducted  at  20  primary  care  practices  in  14  states  showed that  BP was
controlled  in  49.8%  of  all  hypertensive  patients  with  wide  variability  among  the  practices  (25.5–66.6%)  [15].
Hypertension was controlled in 44% of Jordanian patients attending outpatient cardiology clinics [16]. In Sweden, BP <
140/90 mm Hg was reported in 27% of 21167 hypertensives over 30 years old who have visited primary health-care
centers [17]. In Switzerland, 53.8% of treated hypertensive patients who visited physicians across the country achieved
the BP goals [18]. Swiss cross-sectional study suggested that 56.9% of the patients had BP measurements < 140/90 mm
Hg [19]. In the TURKSAHA study, the rate of successful BP control (<140/90 mm Hg; for diabetics <130/80 mm Hg)
was 26.2% [20]. Presented data demonstrate a wide range of between- and within-country variations in BP control. The
data from Russia are comparable with the results of European countries and the U.S, and are only slightly lower than
the  results  of  the  most  developed EU countries,  such as  Switzerland.  Our  findings  supported  the  data  presented  in
current national hypertension registry.

Compared with  the  data  on  BP control,  patient-related  traits  affecting  the  goal  BP in  primary  care  services  are
studied  much  worse,  especially  in  Russia.  Previous  research  surveys  of  these  issues  revealed  various  patient  traits
responsible for proper or poor BP control. Cerebrovascular diseases, coronary arteries disease, body mass index less
than 28 kg/m2, LDL-cholesterol level (lower LDL-cholesterol levels match higher probability of BP control) predicted
the  goal  BP  establishment  in  Italian  hypertensive  diabetics  [21].  BP  control  among  the  U.S.  hypertensives  was
associated with age of 60 years old or younger, female sex, multiple visits to a physician, and multiple comorbidities
[15].

In  Jordanian hypertensives,  of  all  studied clinical  traits  and administered medications,  which were  subjected to
multivariate logistic regression analysis, only the presence of diabetes mellitus was found to be inversely associated
with BP control [16]. In contrast, control rates in Canadian study did not differ among overall hypertensive population
and those with comorbidity [22].

Among the U.S. hypertensives that were aware of their condition, such variables, as age of at least 65 years old,
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male sex, and not having visited a physician within the preceding twelve-month period, were independently associated
with poor BP control [23]. Similarly, M.P. Ho et al. revealed that treatment intensification during previous six months
was a predictor of uncontrolled BP in hypertensive patients [24]. Another U.S. study [25] has shown that Caucasians
and patients taking lipid-lowering therapy were most likely to reach the goal BP by means of combination therapy.
Severe  hypertension,  an  established  need  for  more  antihypertensive  drugs  and  target  organ  damage  were  strong
predictors of uncontrolled hypertension.

In Russia, the following factors affecting the BP control were previously indicated: obesity, dyslipidemia [26], poor
adherence to treatment [27 - 29], and several combinations of comorbidities [30].

In the present study, we revealed that prior myocardial infarction was associated with the goal BP establishment,
whereas  treatment  with  multiple  antihypertensive  agents  lowered  the  probability  of  a  proper  BP  control.  As  for
myocardial infarction, we propose that patients surviving after this life-threatening condition become more susceptible
to the treatment. Moreover, they should take multiple obligatory antihypertensive medications for prevention of further
cardiovascular disorders. Furthermore, BP could decline due to impaired pumping function of their heart caused by
myocardium injury.

Another result, related to better BP control in hypertensive patients taking fewer medications appears paradoxical.
Still,  it  completely  agrees  with  the  data  by  S.A.  Shalnova  et  al.  [31]  and  N.  Hatori  et  al.  [32].  One  of  possible
explanations of this fact is higher adherence to monotherapy, while another suggests that less aggressive treatment is
commonly used in low- and intermediate risk patients or in patients with newly diagnosed hypertension. In the latter
case, it is quite simple to control hypertension. Therefore, our results did not conflict with the previous data on the
subject and supported some of these.

CONCLUSION

The present study added new data on BP control in hypertensive patients treated in rural areas, as well as elucidated
some aspects of hypertension management in Russian primary care settings.

Our  findings  suggested  that,  in  patients  treated  at  a  rural  polyclinic,  essential  hypertension  complicated  by
myocardial  infarction  is  more  likely  to  be  controlled.  Administering  multiple  antihypertensive  medications  was
associated  with  poor  BP  control.

LIMITATIONS

Several  factors,  which  were  not  considered  in  the  present  study,  may  also  influence  the  validity  of  results  on
predictors of the goal BP establishment. In our analysis, we included only the factors differing significantly between the
groups of the patients with controlled and uncontrolled BP. The influence of some conventional parameters usually
associated with poor BP control, such as age, sex, BMI, socioeconomic stress, very high BP and dyslipidemia were not
investigated in our study due to the absence of between-group differences.

We used only medical records to analyze BP values in relation to the patient clinical traits and treatment options.
Some  cases  represented  newly  diagnosed  hypertension,  and  we  could  not  conclude  to  what  extent  the  goal  BP
represented  an  actual  BP  obtained  in  the  course  of  some  particular  treatment,  including  the  cases  of  non-
pharmacological treatment as initial treatment strategy for low- and intermediate risk patients. Also, medications may
have been prescribed, while the patient did not purchase the prescription.

We  did  neither  investigate  whether  appropriate  dosages  of  the  medications  were  used,  nor  assess  the  patients’
adherence to antihypertensive therapy that may influence the degree of BP control [27, 28].

The causes of visits to the polyclinic were not analyzed as well. If the cause of a visit was not cardiovascular, a
physician may have not recorded antihypertensive medications a patient was treated with. If the cause of a visit was not
hypertension, even if it was cardiovascular, a patient was more likely to be controlled than uncontrolled.

Evaluating the factors attributing to healthcare service availability and organization of healthcare care process at the
studied rural polyclinic, along with patient-doctor communication patterns were beyond the scope of our study, while
such factors seem to be very important. Several studies demonstrated the impact of those on the quality of BP control
[33].

We did  not  evaluate  the  impact  of  weather  on  BP.  The  study  was  conducted  in  summer.  In  this  season,  health
condition is fairly stable in the majority of hypertensive patients, and BP is the lowest, which is supported by the data
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on seasonality of BP levels [34, 35].

Relatively small sample size in our study affected the generalizability of our findings. This should be taken into
account when our study results are compared with those of other research projects.
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