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Summary. Background and Objective. The aim of this study was to evaluate blood pressure 
(BP) control level in treated hypertensive patients in Latvia and to compare their characteristics ac-
cording to the adequacy of BP control.

Materials and Methods. Family physicians collected information on demographic and clinical 
characteristics, and current antihypertensive treatment of 455 18–80-year-old patients with essen-
tial arterial hypertension treated for 1 or more years. Target BP was defined as values of <140/90 
mm Hg for patients with low or moderate cardiovascular risk and <135/85–125/75 mm Hg for 
patients with high or very high risk. BP was measured in the office setting after a 5-minute rest in a 
sitting position using a calibrated aneroid sphygmomanometer.

Results. Nearly half of patients (46.2%) attained their target BP. The proportion of patients 
with effective BP control was higher in the group of low and moderate added cardiovascular risk 
than in the high and very high added cardiovascular risk group (61.7% vs. 34.4%, P<0.0001). The 
majority of patients were given two-drug (26.2%) or three-drug (31.6%) combined antihypertensive 
therapy. Current pharmacological treatment was similar in the patients who attained target BP and 
in those who did not. Overall, physicians did not modify antihypertensive treatment in 37.9% of 
patients; such a recommendation was more common among patients with controlled BP. Very few 
patients (7.4%) who did not attain target BP did not receive recommendations to modify antihyper-
tensive treatment.

Conclusions. The rate of effective BP control was less than 50% and was even worse (34.4%) 
in patients with high or very high added cardiovascular risk in the present sample of treated hyper-
tensive patients. 

Introduction
Using the currently recommended criteria for 

the diagnosis of arterial hypertension (AH) (mean 
systolic blood pressure [SBP] of ≥140 mm Hg or 
mean diastolic blood pressure [DBP] of ≥90 mm Hg 
or use of antihypertensive medication), the overall 
prevalence of hypertension in adults in the United 
States in 1999–2000 was 27% for men and 30% for 
women (1). National surveys indicate that the prev-
alence of hypertension in many countries is as high 
or higher as identifi ed in the United States. Recent 
estimates suggest that approximately 1 billion adults 
have hypertension, with the highest prevalence be-
ing noted in Eastern Europe and the Latin Ameri-
can/Caribbean region (2). The prevalence of hyper-
tension is 41.8% and 40.5% in Latvian urban and 
rural populations, respectively (3). 

The Seventh Report of the Joint National Com-

mittee on the Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure has recog-
nized AH as a major risk factor for cardiovascular 
(CV) diseases (1). Persistent high BP increases the 
risk of coronary heart disease, stroke, peripheral 
artery disease, and heart failure (4). Clinical trials 
have demonstrated that a reduction in SBP by 5 mm 
Hg can reduce stroke mortality by 14%, coronary 
heart disease mortality by 9%, and overall mortal-
ity by 7%. Antihypertensive therapy has also been 
associated with a mean 35% to 40% reduction in 
stroke incidence, a 20% to 25% reduction in myo-
cardial infarction, and a greater than 50% reduction 
in heart failure (5).

Despite advances in understanding of the patho-
physiology of hypertension, a wide range of effective 
antihypertensive drugs, and evidence-based national 
and international guidelines for the management of 
hypertension, BP control is still far from optimal in 
many countries. The results of epidemiologic stud-
ies revealed that even in the countries with advanced 

CONTINUING MEDICAL EDUCATION
Medicina (Kaunas) 2011;47(4):586-92



587

Medicina (Kaunas) 2011;47(10)

economy, only half of all hypertensive patients were 
treated and only 15% to 20% were controlled to 
target BP level (6). The reasons for inadequate BP 
control are complex and arise from a combination 
of factors related to poor patient adherence to ther-
apy and the way that physicians treat hypertension 
(noncompliance with the current guidelines, avoid-
ance of combined therapy and nonpharmacologic 
measures) (7–10). 

The main objective of this study was to evaluate 
BP control level in treated hypertensive patients in 
Latvia. We also aimed to compare the patients with 
controlled and uncontrolled BP in terms of their 
clinical characteristics, prescribed medications, and 
recommendations for further treatment.

Materials and Methods
The protocol of the study was reviewed and ap-

proved by the Latvian Independent Ethics Com-
mittee for the Investigation of Drugs and Phar-
maceutical Products. The study was conducted in 
accordance with the recommendations adopted by 
the 18th World Medical Assembly (Helsinki, 1964) 
and all applicable amendments. 

This was a cross-sectional study. In order to en-
sure that the data refl ect BP control of patients liv-
ing in urban as well as rural areas, randomly selected 
family physicians throughout Latvia were asked to 
participate in the study. A total of 73 family physi-
cians agreed to take part in the study. The regions 
covered included Aizkraukle, Bauska, Cesis, Dau-
gavpils, Dobele, Jelgava, Kuldiga, Lapmezciems, 
Liepaja, Limbazi, Ludza, Ogre, Rezekne, Riga, 
Skrun da, Saldus, Talsi, Tukums, Valmiera, and 
Vents pils. Every physician had to include at least 6 
patients. Every third patient with the diagnosis of 
hypertension who visited the family physicians on 
a working day for any reason was asked to take part 
in the study. In case this patient did not meet the 
inclusion criteria or refused to participate, the next 
patient was offered to take part. 

A total of 455 patients were recruited between 
March 2009 and June 2009. The subjects included 
in the study were 18–80 years old who had a di-
agnosis of essential AH and had been treated with 
antihypertensive drugs for at least 1 year. All the 
patients provided written informed consent. The 
following exclusion criteria were applied: known 
secondary hypertension, pregnancy, required hos-
pitalization, and factors that may infl uence the ac-
curacy of BP measurements (i.e., fever, alcohol or 
drug addiction, anxiety, restlessness, etc.). 

For each patient, the family physician registered 
the following data into a standardized case report 
form during a single visit:  age, gender, weight, height, 
waist circumference, duration of AH, concomitant 
diseases and risk factors, previous antihyperten-

sive treatment, BP, and heart rate. Demographic 
and medical data were retrieved from patients’ fi les, 
while anthropometric parameters (height, weight, 
and waist circumference) and blood pressure were 
measured during the study visit. Height (cm) and 
weight (kg) was measured with indoor clothing and 
without shoes. BMI was defi ned as measured weight 
in kilograms divided by squared height in meters. 
The waist circumference (cm) was measured at the 
level of the umbilicus with the participant standing 
and breathing normally. BP was measured in a seat-
ed position after a 5-minute rest using a calibrated 
mechanical aneroid sphygmomanometer (manufac-
turer Rudo  lf Riester GmbH, model Big Ben®). Two 
measurements were performed. If results of SBP 
and/or DBP differed by 10 mm Hg or more, the 
third BP measurement was performed. The mean 
of 2 or 3 readings was recorded into a case report 
form. Heart rate (heartbeats per 1 minute) was also 
measured in a seated position after a 5-minute rest. 

Family physicians indicated patients’ target BP 
according their CV risk and assessed if target BP 
(<140/90 mm Hg in low and moderate added CV 
risk or <135/85–125/75 mm Hg in high and very 
high risk) was achieved. Stratifi cation of CV risk 
was performed according to the criteria by the ESH/
ESC guidelines for the management of arterial hy-
pertension (11) and the Latvian guidelines for hy-
pertension management (12). The stratifi cation was 
based on records in patients’ fi les about risk factors:
• Age >55 years for men and >65 years for women;
• Regular smoking;
• Dyslipidemia (total cholesterol >5.0 mmol/L 

[190 mg/dL] or low-density lipoprotein choles-
terol >3.0 mmol/L [15 mg/dL] or high-density 
lipoprotein cholesterol <1.0 mmol/L [40 mg/dL] 
for men and <1.2 mmol/L [46 mg/dL] for wom-
en or triglycerides >1.7 mmol/L [150 mg/dL]); 

• Fasting glucose 5.6–6.9 mmol/L (102–125 mg/
dL); 

• Abnormal glucose tolerance test; 
• Abdominal obesity (waist circumference ≥102 cm 

for men and ≥88 cm for women); 
• Family history of premature CV disease (fi rst-

degree relatives with the onset of cardiovascular 
disease at age <55 years for men and <65 years 
for women); 

• Diagnoses of subclinical target organ damages 
(electrocardiographic or echocardiographic left 
ventricular hypertrophy, carotid wall thickening 
or plaque, carotid-femoral pulse wave velocity 
>12 m/s, ankle/brachial BP index <0.9, slight 
increase in plasma creatinine (115–133 mmol/L 
[1.3–1.5 mg/dL] for men and 107–124 mmol/L 
[1.2–1.4 mg/dL] for women), low estimated glo-
merular fi ltration rate (<60 mL/[min · 1.73 m2]) 
or creatinine clearance (<60 mL/min), micro-
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albuminuria (24-hour urine albumin >30 mg 
equivalent to >20 μg/min in a morning urine 
sample or >22 mg/g creatinine for men and 
>31 mg/g for women in a random urine sample 
or ≥20 mg/L using a urine test strip);

• Concomitant diseases (diabetes, ischemic stroke, 
cerebral hemorrhage, transient ischemic attack, 
myocardial infarction, angina, coronary revas-
cularization, heart failure, diabetic nephropa-
thy, renal impairment [serum creatinine >133 
mmol/L for men or >124 mmol/L for women], 
proteinuria [>300 mg/24 h], peripheral artery 
disease, and advanced retinopathy). 
The cluster of 3 of the 5 risk factors (abdominal 

obesity, altered fasting plasma glucose, BP ≥130/85 
mm Hg, low high-density lipoprotein cholesterol 
level, and high triglyceride level as defi ned above) 
indicates the presence of the metabolic syndrome. 

According to the above referred guidelines (11, 
12), the low added CV risk group comprised pa-
tients with the following: 1) normal BP (DBP/SBP, 
80–84/120–129 mm Hg) or high normal BP (DBP/
SBP, 85–89/130–139 mm Hg) plus 1–2 risk fac-
tors; or 2) grade 1 hypertension (DBP/SBP, 90–
99/140–159 mm Hg) alone. The moderate added 
CV risk group comprised patients with the following: 
1) normal BP plus ≥3 risk factors or the metabolic 
syndrome or subclinical organ damage or diabetes; 
or 2) grade 1 hypertension plus 1–2 risk factors; or 
3) grade 2 hypertension (DBP/SBP, 100–109/160–
179 mm Hg) with or without 1–2 risk factors. The 
high added CV risk group included patients with the 
following: 1) high normal BP or grade 1–2 hyperten-
sion plus ≥3 risk factors or the metabolic syndrome 
or subclinical organ damage or diabetes; or 2) grade 
3 hypertension (DBP/SBP, ≥110/≥180 mm Hg) 
alone. The very high added CV risk group consisted 
of patients with the following: 1) established CV or 
renal disease; or 2) grade 3 hypertension plus 1–3 
risk factors or the metabolic syndrome or subclini-
cal organ damage or diabetes. 

The main parameter to be evaluated was BP con-
trol. BP was considered as controlled if the target 
BP was achieved according to the assessment of the 
family physicians and as uncontrolled if the target 
BP was not achieved. 

The descriptive statistics was applied for data 
analysis. The χ2 test or Fisher exact test was used 
to assess the difference between categorical data. 
The Student t test was applied to test the differ-
ence between continuous normally distributed data 
or the Wilcoxon signed rank test if the data were 
not normally distributed. Statistical tests were in-
terpreted at the 5% signifi cance level (two-tailed). 
Following initial descriptive statistics, multiple lo-
gistic regression analysis was used to identify vari-
ables that predicted the likelihood of reaching target 

BP. A forward stepwise procedure was used for the 
addition of individual variables to build the model. 
Differences were considered statistically signifi cant 
in the fi nal model with a P value of <0.05. Statisti-
cal software SAS 9.1.2 was used for statistical data 
analysis.

Results
A total of 455 patients with essential AH were en-

rolled into the study. There were 137 men (30.1%) 
and 318 women (69.9%) among the study partici-
pants. The mean age of the patients was 62.6 years  
(SD, 9.7; range, 33 to 80 years). The mean duration 
of hypertension in the study population was 11.1 
years (SD, 8.2). 

One hundred ninety-six patients (43.1%) were 
classifi ed as having low or moderate added risk, 
while 259 patients (56.9%) were considered as hav-
ing high or very high added risk. The proportion of 
men with high or very high added risk was higher 
than that of women (67.2% and 52.5%, respectively; 
P<0.05).

Nearly half (46.2%) of the study patients attained 
their target BP according to the assessment of family 
physicians. The proportion of patients with effec-
tively controlled BP was almost 2-fold greater in the 
group of low or moderate risk in comparison with 
the group of high or very high added risk (61.7% 
vs. 34.4%, P<0.0001). BP was controlled (<140/90 
mm Hg) in 161 patients (35.4%) as assessed by BP 
measurements performed during the study visit. 
The mean BP was similar among patients with dif-
ferent added CV risk (143.2±19.6/85.9±9.9 mm Hg 
and 144.1±18.5/86.3±10.1 mm Hg in patients with 
low or moderate risk and high or very high risk, 
respectively). 

In total, 317 patients (69.7%) had at least one 
concomitant disease. The most frequent comorbid 
conditions were heart failure, coronary heart dis-
ease, and diabetes, each present in more than 30% 
of patients. The proportion of patients without any 
concomitant disease in the group of controlled BP 
was higher than that in the group of uncontrolled BP 
(35.7% vs. 25.7%). A total of 439 patients (96.3%) 
had at least one risk factor, with abdominal obesity 
and dyslipidemia being most prevalent. Among the 
patients with uncontrolled BP, there were more pa-
tients with multiple risk factors (89.4% vs. 80.0%, 
P<0.05). This group had more patients with meta-
bolic syndrome, dyslipidemia, or abdominal obesity 
(Table 1).

The results of the fi nal multivariate analysis 
showed 3 signifi cant predictors of reaching the tar-
get BP. Compared with the patients classifi ed as 
having high or very high added risk, those with 
low or moderate added risk had a greater chance of 
reaching targeted BP (odds ratio [OR], 2.42; 95% 
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confi dence interval [CI], 1.73 to 3.39). Lower odds 
of reaching target BP were associated with the di-
agnosis of the metabolic syndrome (OR, 0.67; 95% 
CI, 0.45 to 0.99) or dyslipidemia (OR, 0.59; 95% 
CI, 0.42 to 0.82). 

All patients took antihypertensive drugs for at 
least 1 year. Diuretics, angiotensin-converting en-
zyme (ACE) inhibitors, and beta-adrenergic block-
ers were the most frequent antihypertensive agents; 
these drugs were used by 305 (67.0%), 300 (65.9%), 
and 262 patients (57.6%), respectively. Nearly half 
of the study patients took dihydropyridine (DHP) 
calcium channel blockers (43.3%). A quarter of 
patients were treated with angiotensin II receptor 
antagonists (25.5%). Non-DHP calcium channel 
blockers, imidazoline receptor blockers, alpha-adr-
energic blockers, and other antihypertensive drugs 
were less common. 

Very few patients were administered antihyper-
tensive monotherapy (n=42, 9.2%). One hundred 
nineteen (26.2%) patients were taking 2 drugs; 144 
patients (31.6%), 3 drugs; 110 patients (24.2%), 
4 drugs; and 32 patients (7.0%), 5 drugs. Among 
those who received 3 drugs, the most common 
combination was DHP calcium channel blocker plus 
ACE inhibitor plus beta-adrenergic blocker (n=53, 

11.7%). The most prevalent combination of 2 an-
tihypertensive drugs was ACE inhibitor plus beta-
adrenergic blocker (n=120, 26.4%).

Current pharmacologic management of hyper-
tension was similar in the patients who attained 
their target BP and those who did not attained their 
target BP, except the patients with uncontrolled BP 
who were treated with DHP calcium channel block-
ers more frequently. 

Overall, on the day of study visit, family phy-
sicians did not change treatment for 173 patients 
(38.0%); this decision was more common among 
patients with controlled BP. For the remaining pa-
tients, pharmacological treatment was changed. The 
majority of patients (N=214, 47.0%) were advised 
a single treatment correction. Sixty-one patients 
(13.4%) were offered to change 2 treatment recom-
mendations, while 7 patients (1.5%) were offered 3 
changes in their current treatment. An addition of 
a drug from another class, an increase in a single 
drug dose, and change of drug class were the more 
frequent decisions (Table 2).

Discussion
This study discloses the BP control among pa-

tients receiving pharmacologic antihypertensive 

Characteristic Patients Who Reached Target BP 
(n=210)

Patients Who Did Not Reach 
Target BP (n=245)

Age, mean (SD), years 62.6 (9.4) 62.6 (9.9)

Age ≥65 years 91 (43.3) 107 (43.7)

Systolic blood pressure, mean (SD), mm Hg 130.4 (9.6) 155.1 (17.7)*

Diastolic blood pressure, mean (SD), mm Hg 80.5 (5.9) 90.9 (10.4)*

Low and moderate added CV risk 121 (57.6) 75 (30.6)*

High and very high added CV risk 89 (42.4) 170 (69.4)*

No concomitant diseases 75 (35.7) 63 (25.7)*

Concomitant diseases:
Diabetes mellitus
Diabetic nephropathy
Coronary heart disease
Peripheral artery disease
Heart failure
Atrial fi brillation
History of myocardial revascularization
Myocardial infarction
Ischemic stroke

58 (27.6)
15 (7.1)
88 (41.9)
17 (8.1)
80 (38.1)
21 (10.0)
12 (5.7)
19 (9.1)
10 (7.8)

91 (37.1)*
25 (10.2)
95 (38.8)
17 (6.9)

107 (43.7)
25 (10.2)
20 (8.2)
37 (15.1)
19 (7.8)

More than 1 risk factor 168 (80.0) 219 (89.4)*

Risk factors
Microalbuminuria 
Metabolic syndrome
Dyslipidemia
Abdominal obesity 
Smoking
Other risk factors

52 (24.8)
64 (30.5)
121 (57.6)
152 (72.4)
25 (11.9)
18 (8.6)

72 (29.4)
112 (45.7)*
175 (71.4)*
199 (81.2)*
42 (17.1)
23 (9.4)

Values are number (percentage) unless otherwise indicated. BP, blood pressure; CV, cardiovascular.
*P<0.05.

Table 1. Clinical Characteristics of Patients With Controlled or Uncontrolled Blood Pressure
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treatment. According to the evaluation of family 
physicians, less than half (46.2%) of patients achieved 
the recommended BP targets (<140/90 mm Hg in 
case of low and moderate risk or <135/85–125/75 
mm Hg in high and very high risk). The rate of BP 
control was higher among patients with low or mod-
erate added risk (61.7%) in comparison with pa-
tients with high or very high risk (34.4%). Accord-
ing to the results of BP measurements performed 
during the study visit, 35.4% of patients had a BP 
of <140/90 mm Hg. These results were confi rmed 
by multivariate analysis. The patients with low or 
moderate added risk had almost a 2.5-fold great-
er chance of reaching target BP as compared with 
those with high or very high added risk (OR, 2.42; 
95% CI, 1.73 to 3.39).

Epidemiologic studies carried out in the Unit-
ed States, Canada, and Europe have shown that 
BP control is inadequate despite pharmacologi-
cal treatment. In different countries, the percent-
age of treated hypertensive patients who achieved 
the recommended BP targets of <140/90 mm Hg 
was shown to range from 8.3% to 42% (13–23). The 
rate of hypertension control that was observed in 
our study population was similar to that observed 
in another recent Lithuanian study with a similar 
design. In that study, 45.4% of treated hypertensive 
patients achieved target BP levels, and the rate of 
BP control was signifi cantly higher in a group of 

low and moderate added CV risk than in high and 
very high added risk group (62.9% vs. 26.3%) (24). 
In contrast, available published studies from Latvia 
reported much lower BP control rate (6.4%–17.6%) 
(3, 25). The actual reason for such signifi cant differ-
ences between countries in BP control rates is not 
clear, but most likely it is related to methodological 
differences used in the studies.

A high proportion (90.8%) of patients treated 
with two or more antihypertensive drugs in the 
study population shows that Latvian family physi-
cians follow the current national and international 
guidelines. The widespread use of combined treat-
ment may at least partially explain the relatively 
high rate of BP control in the study population. 
However, despite the fact that almost all patients 
with high or very high added CV risk received 
combined antihypertensive treatment (91.4%), only 
one-third of them achieved the target BP. One of the 
reasons may be the more stringent target BP for pa-
tients with high or very high risk (<135/85–125/75 
mm Hg). According to the published data from oth-
er countries, 30%–60% of hypertensive patients re-
ceive monotherapy (15–21, 23, 26, 27). BP control 
rate in patients receiving monotherapy in Latvia was 
very low and ranged from 3.8% in patients receiving 
diuretics to 12.5% in those treated with beta-block-
ers (3). No information about the proportion of pa-
tients receiving monotherapy was provided in this 

Antihypertensive Treatment and Further 
Treatment Recommendations 

Patients Who Reached Target BP
 (n=210)

Patients Who Did Not Reach Target 
BP (n=245)

Current antihypertensive treatment

Treatment with ≥ 2 antihypertensive drugs 189 (90.0) 224 (91.4)

Antihypertensive drugs
Diuretics
ACE inhibitors
Beta-adrenergic blockers
Calcium channel blockers (DHP)
Angiotensin II receptor antagonists
Calcium channel blockers (non-DHP)
Other antihypertensive drugs
Imidazoline receptor blockers
Alpha-adrenergic blockers

143 (68.1)
130 (61.9)
117 (55.7)
75 (35.7)
53 (25.2)
33 (15.7)
19 (9.1)
11 (5.2)
12 (5.7)

162 (66.1)
170 (69.4)
145 (59.2)
122 (49.8)*
63 (25.7)
34 (13.9)
29 (11.8)
25 (10.2)
18 (7.4)

Recommendations for further treatment

No treatment changes 155 (73.8) 18 (7.4)*

Increase in a dose of one drug 9 (4.3) 55 (22.4)*

Increase in doses of two or more drugs 3 (1.4) 33 (13.5)*

Change to another drug of the same class 0 (0) 13 (5.3)

Change to the drug of another class 10 (4.8) 51 (20.8)*

Addition of a drug of another class 12 (5.7) 113 (46.1)*

Other recommendations 31 (14.8) 27 (11.0)

Values are number (percentage). BP, blood pressure; ACE, angiotensin-converting enzyme; DHP, dihydropyridine.
*P<0.05.

Table 2. Current Antihypertensive Treatment and Recommendations for Further Treatment 
in Patients With Controlled or Uncontrolled Blood Pressure
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article. Monotherapy even at maximal doses effec-
tively controls BP in less than 50% of hypertensive 
patients (28); thus, combination therapy is needed 
for the majority of hypertensive patients. Combina-
tion therapy is more effective, and guidelines for the 
management of hypertension declare the combina-
tions of low dose antihypertensive drugs as a fi rst-
choice treatment in patients with high or very high 
added CV risk (12, 29). 

Physicians usually consider the patient nonad-
herence to pharmacologic and nonpharmacologic 
treatment as the main barrier to successful hyper-
tension management (6). Information about patient 
adherence within the framework of this study was 
not collected; however, other authors reported that 
only half of Latvian patients (48% in city and 49.7% 
in village) regularly take prescribed antihyperten-
sive drugs (25).

While interpreting the reasons for relatively high 
BP control rate found in this study, the possibil-
ity of selection bias cannot be excluded, i.e., physi-
cians might be more inclined to enroll patients with 
better-controlled BP. In order to minimize the se-
lection bias, every third hypertensive patient who 
visited the family physicians on a working day for 
any reason was asked to take part in the study.

The comparison of patients’ characteristics re-
vealed that diabetes, metabolic syndrome, dyslipi-
demia, and abdominal obesity were more frequent 
among patients with uncontrolled BP. Multivariate 
logistic regression analysis showed that patients with 
the metabolic syndrome or dyslipidemia had lower 
odds of attaining BP target. 

As expected, patients with uncontrolled BP were 
more often recommended to correct the pharmaco-
logic antihypertensive treatment. The most popular 
decisions were an addition of a drug from another 
class, an increase in a single drug dose, and change 
of drug class. Very few patients (7.4%) who did not 

achieve the target BP were not recommended any 
treatment recommendations. 

Conclusions
In the present sample of treated hypertensive pa-

tients, the rate of blood pressure control was less 
than 50% and was even worse in patients with high 
or very high added CV risk (34.4%). Since the over-
whelming majority of patients with uncontrolled 
blood pressure received the combination therapy 
and most of them were recommended some treat-
ment modifi cations, other unidentifi ed reasons in 
this study may interfere with the management of 
hypertension especially among high-risk patients.
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