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Hypertensives in Russia are interested in
a healthier lifestyle: results of the RELIF
multicenter study*

Rafael G Oganov, Goar-Nana V Pogosova, Igor E Koltunov,
Victoria P Irdzevskaya, Olga Y Sokolova and Vladimir A Vigodin

Abstract

Background: There are several reasons for the gap between guidelines and routine practice of cardiovascular disease

(CVD) prevention. Among these patient-related factors are interest and motivation for lifestyle modification.

Design: The article represents a subgroup analysis of RELIF (REgularnoe Lechenie I proFilaktika) study conducted in

20 cities of Russia, where five polyclinics were selected randomly, with five general practitioners (GPs) in each. Each GP

enrolled five consecutive hypertensive patients.

Methods: Physicians and patients completed questionnaires concerning patients’ medical history, risk factors (RF),

health education, interest in lifestyle changes, recommendations and compliance. Patients also completed the Hospital

Anxiety and Depression Scale (HADS). Statistical analysis was performed by variation statistics standard algorithm.

Results: 1078 patients were enrolled. The survey revealed a high prevalence of cardiovascular RF (e.g. hyperlipidemia in

64.23 per cent of patients, obesity in 43.97 per cent, smoking in 43.51 per cent of men) as well as of unhealthy food

habits. Anxiety was seen in 55.4 per cent of patients and depressive symptoms in 44.8 per cent. A minority knew the

cardiovascular RF: hypertension was listed by 22.4 per cent of men and 32.5 per cent of women; obesity by 18.3 per cent

of men and 27.8 per cent of women; smoking by 34.9 per cent (men) and 14.9 per cent (women); and cholesterol by

3.3 per cent (men) and 7.7 per cent (women). Among both men and women, 30 per cent knew the limits of normal BP.

Many patients (86 per cent) received information predominantly from GPs, and were not satisfied with it. A large number

of patients (79.3 per cent) demonstrated various degree of readiness for lifestyle changes, and 30.62–48.8 per cent of

patients were interested in additional education.

Conclusions: The study demonstrates both high prevalence of RF in hypertensives in Russia, and low level of patient’s

knowledge on CVD-related issues. The high level of patients’ motivation for lifestyle changes offers possibilities for future

improvement.
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Introduction

It has been shown repeatedly that prevention of cardio-
vascular diseases (CVD) in routine practice is insuffi-
cient.1–4 The wide gap between evidence-based
medicine and clinical practice has a number of
causes.4 The most important among these are physi-
cian-related factors (not all physicians follow guide-
lines) and patient-related factors (low adherence to
physicians’ recommendation on lifestyle management
and medications).5–7 While physician-related factors
are relatively well learned,5–10 there is a lack of

information concerning the patient’s interest and moti-
vation for lifestyle modification. The majority of
publications that we have found dealt with
patients’ readiness for smoking cessation.11–16

*Results of the RELIF study have been published previously.
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The rate of self-reported willingness to quit was usually
high and ranged from 41.4 to 80 per cent. Of those,
approximately 30–50 per cent were planning a quit
attempt in the near future or showed interest in the
smoking cessation program offered in the study. In
one study almost everybody who expressed an interest
was even willing to pay.11

As for the studies concerning patients’ interest
towards other risk factors and healthy lifestyle as a
whole, their number is very limited. I. Llovera et al.17

established that 52 per cent of emergency department
populations (both patients and visitors) would be inter-
ested in obtaining information about stress reduction,
51 per cent about physical activity and 42 per cent
about blood pressure screening. According to questions
posed by B.Danielsson et al.,18 69 per cent of middle-
aged Stockholm inhabitants considered it important to
know their lipid values. The same authors found a low
level of motivation for a healthy diet in the same
population: two-thirds doubted that they could
change their eating habits.19

This article presents a subgroup analysis of the
RELIF (REgularnoe Lechenie I proFilaktika) multi-
center study concerning interest and motivation of
patients with arterial hypertension (AH) for lifestyle
and risk factor modification, as well as counseling
and recommendations given by their GPs.

Methods

The RELIF study has been conducted in 20 big cities of
the Russian Federation (a total of about 29 million
inhabitants). The study covered a large area of Russia
from the West (St Petersburg) to the East
(Krasnoyarsk). In every city five polyclinics were
included (each providing ambulatory care for
30–40 000 inhabitants) and in every polyclinic, five
GPs were included. Polyclinics and GPs were selected
randomly. Every GP contributed five patients with
established AH and/or CHD who came to visit a
physician. This paper presents a subgroup analysis of
hypertensive patients without CHD.

We designed two questionnaires: (1) completed by a
physician and (2) by a patient. In the physician’s ques-
tionnaire (1), data were entered concerning the patient’s
clinical status (severity and duration of AH; AH
complications; comorbidities); RF and their levels; life-
style recommendations given and prescribed medica-
tions; patient’s adherence to treatment (low, moderate
or high according to physician’s opinion).

Patients were asked to complete a self-administered
questionnaire (2) containing demographic, employ-
ment, physical data; smoking status; usual alcohol
intake (average per week); income level; physical activ-
ity level; eating habits (fish and fruit/vegetables

consumption; fat restriction; salt intake); knowledge
about risk factors and their goals; the main sources of
information about disease; interest and motivation for
lifestyle changes; recommendations on lifestyle changes
given by GPs.

Patients were considered adherent to antihyperten-
sive treatment if they agreed with three statements:
‘‘I take my drugs every day’’; ‘‘I take drugs strictly in
doses recommended by my physician’’; ‘‘I do not miss
any intake of my drugs’’.

The psychological state of patients was assessed by
means of the Hospital Anxiety and Depression Scale
(HADS).20 According to the original evaluation of
anxiety subscale (HADS-A) and depression subscale
(HADS-D), a cut-off score of 8–10 indicates subclinical
anxiety/depression symptoms, and a score of 11 or
more, clinically relevant symptoms of anxiety/
depression.

Statistical analysis

Analysis of the study results was performed using the
SAS system (Statistical Analysis System, SAS Institute
Inc., USA) by applying standard algorithm of variation
statistics. For numeric values (e.g. AH levels) derived
from interval scales, arithmetic mean, standard devia-
tion and standard error were calculated, as well as
values of the cut-off points in the distribution (1, 5,
10, 25, 50, 75, 90, 95, 99 per cent), which allowed deter-
mination of the median, mode, variance and interquar-
tile range. For qualitative data derived from nominal
scales (presence/absence of particular characteristics,
e.g. smoking) and ordinal variables derived from rank
scales (e.g. AH stages) we determined the frequency of
target variable in percentages or the frequency of var-
ious rank score respectively. Multiple stepwise logistic
regressions were performed to assess factors associated
with not being ready for lifestyle changes.

Results

Patient participation rate reached 78.3 per cent.
Approximately 70 per cent of dropouts were due to
patients’ failure to complete the questionnaire properly,
the rest were due to patient refusal. A total of 1078 AH
patients aged from 18 to 92 years were enrolled; 24.4
per cent (263) were male, 75.6 per cent (815) female.
Baseline characteristics of patients including age,
educational level, marital status and RF are presented
in Table 1. We found unacceptably high rates of
modifiable RF in AH patients.

The patients’ opinion about cardiovascular RF is
presented in Figure 1. Data regarding patients’
knowledge about probable complications of AH and
diagnostic criteria are listed in Table 2. All these data
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Table 1. Risk factors and characteristics of studied hypertensive patients

Men (n¼ 263) Women (n¼ 815)
p for male vs

female patientsMean/% SD Mean/% SD

Age (years) 54.6 11.76 56.6 10.9 <0.05

<40 10.12 4.87

40-59 58.75 60.42 <0.008

>60 31.13 34.71

Education

Incomplete secondary/secondary 61.98 68.48 <0.003

Higher 38.02 31.52

Married 77.61 58.66 <0.001

Smoking

Non-smoker 26.72 88.63

Ex-smoker 29.77 4.33 <0.001

Current smoker 43.51 7.05

Alcohol consumption (pure ethanol/week)

Non-drinkers 1.17 0.25

<100 ml (<77.8 g) 40.08 78.99 <0.001

100–200 ml (77.8–155.6 g) 50.58 20.50

>200 ml (>155.6 g) 8.17 0.25

Physical activity level (min per day)

<30 18. 67 18.26

30–60 39.00 41.21 ns

>60 42.33 40.53

Body mass index (kg/m2) 28.38 4.95 30.29 5.13 <0.001

25.0–29.9 46.90 37.28 <0.001

30.0+ 30.62 48.35

Waist (cm) 94.78 15.85 92.74 15.08 <0.1

Waist (>102/88 cm in men/women) 27.60 62.68 <0.0001

Total cholesterol> 5.0 mmol/l 64.55 69.68 ns

LDL> 3.0 mmol/l 63.64 60.92 ns

HDL< 1.0 mmol/l 25.00 39.76 ns

Triglycerides> 1.7 mmol/l 48.15 50.90 ns

Diabetes mellitus 9.13 12.27 ns

HADS-A 7.08 3.71 8.48 3.91 <0.001

8–10 24.81 29.26

>10 19.77 29.64 <0.001

HADS-D 6.46 3.55 7.22 3.71 <0.01

8–10 24.90 27.48 ns

>10 15.56 18.70

Hypertension duration (years) 9.26 7.65 11.43 7.65 <0.001

Systolic BP at visit 145.93 17.72 145.71 15.61 ns

Diastolic BP at visit 88.63 9.35 89.00 9.44 ns

BP< 140/90 mmHg not achieved 71.11 72.97 ns

SD: standard deviation, Vs: versus, Ns: not significant, LDL: low density lipoprotein, HDL: high density lipoprotein, HADS-A: Hospital Anxiety and

Depression Scale anxiety subscale, HADS-D: Hospital Anxiety and Depression Scale depression subscale, BP: blood pressure.
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Table 2. Hypertensive patients’ knowledge about their disease, practice of home BP monitoring and readiness for lifestyle changes

Men (n¼ 263) Women (n¼ 263) p for male vs female patients

Have a tonometer at home (%) 87.45 89.40 ns

Home BP monitoring (%):

Never 1.91 0.25

Very rarely 12.98 4.96

Only if feeling unwell 33.97 38.34 <0.001

1–2 times per week 19.85 13.15

Every day 31.30 43.30

Patients’ knowledge on BP limits (%)

SBP> 140 mmHg 43.35 46.99 ns

DBP> 90 mmHg 47.53 46.01 ns

Both criteria> 140/90 mmHg 32.32 30.06 ns

Patients’ knowledge about AH complications (%):

Stroke 72.5 86.87 <0.001

Myocardial infarction 59.17 56.90 ns

Renal failure 1.25 1.86 ns

Retinopathy 0.83 0.80 ns

Death 4.58 3.71 ns

Patients’ readiness to change lifestyle (%):

I am not ready 7.66 8.02

I often think about it 49.04 41.23 <0.05

I am happy to do so if I know what to do 30.27 39.47

I have already been successful 13.03 11.28

BP: blood pressure, vs: versus, ns: not significant, SBP: systolic blood pressure, DBP: diastolic blood pressure, AH: arterial hypertension.
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Figure 1. Patients’ knowledge and beliefs about cardiovascular risk factors. * p< 0.05; **p< 0.01; ***p< 0.001 for differences

between male and female patients.
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were obtained from open-ended questions (patients
were asked to recall and formulate cardiovascular
RF, complications, etc). Our results demonstrate a
low level of hypertensive patients’ health literacy.
Overall, men were less informed than women.

In our sample, 79.3 per cent of hypertensives
demonstrated different degrees of readiness for health-
ier lifestyle changes (Table 2); 13 per cent of patients
have obtained successful lifestyle changes already.
We have found a surprisingly high level of adherence
to home self-monitoring of BP.

Table 3 demonstrates factors found to be associated
with not being ready for lifestyle changes by means of
multiple regression analysis. These patients were older,
less educated and less anxious. They restricted dietary
fat less often, and they showed a low level of RF knowl-
edge. These patients were more likely to consider their
GP a main source of health-related information; how-
ever, they obtained lifestyle advice from GPs less often
than the others. Clinical features of patients such as AH
severity and duration or presence of complications had
no significant influence on readiness to change lifestyle
changes.

The main sources of health-related information for
patients are shown in Figure 2. The majority (86 per
cent) considered their GP a primary source of informa-
tion regarding CVD. Other sources of information,
e.g. cardiologists, the media, friends/relatives and the
internet, were noted less often.

Up to 50 per cent of hypertensive patients expressed
interest in receiving additional advice on several health-
related issues. Data concerning the requirements for
information in both sexes are presented in Figure 3.
Women are more interested in such aspects of preven-
tion as stress, diet and pharmacological treatment,
while men are more concerned with smoking and
alcohol.

It seems that GPs’ efforts on lifestyle counseling are
insufficient. Figure 4 presents non-pharmacological
recommendations on risk factor management given to
patients (as reported by physicians) and received by
patients (as reported by patients). There is a large dis-
crepancy between the doctor’s and patient’s perception.
According to patients, 18 per cent did not receive any
recommendations on risk factors management at all.

Discussion

The most important result of the present study is the
high motivation of hypertensive patients to make their
lifestyle healthier. More than 90 per cent of hyperten-
sives expressed some degree of interest in healthier life-
style. The proportion of patients willing to receive
advice on risk factors reached 50 per cent (women
being more interested than men). An Australian
survey detected an even higher level of interest with
80 per cent of patients desiring more information
about lifestyle changes,21 but these were CHD patients
recently discharged from hospital after percutaneous
coronary intervention (PCI) so it’s natural that their
motivation was higher than that of out-patient
hypertensives.

We found a surprisingly high frequency of home BP
monitoring, which confirms patients’ motivation for
RF control. The vast majority (above 87 per cent) of
hypertensives in the study had a tonometer at home.
About 40 per cent of hypertensive women and one-
third of men measured their BP every day. In a
Japanese study22 a lower level of daily BP monitoring
was found: only 54 per cent of patients had a tonometer
at home and only 17 per cent measured their BP every
day.

The other significant result in our study was that
more than 80 per cent of hypertensives regarded their

Table 3. Factors associated with not being ready for lifestyle changes: results of multiple regression analysis

Variable

Parameter

estimate

Wald

chi-squared

Pr>
chi-squared

Odds

ratio

Wald confidence limits

Lower Upper

Age� 60 years 0.9939 26.1159 0.0001 2.702 1.845 3.955

Incomplete secondary education 0.5359 4.8803 0.0272 1.709 1.062 2.749

No anxiety 0.4097 5.5056 0.0190 1.506 1.070 2.121

No dietary fat restriction 0.3638 4.0651 0.0438 1.439 1.010 2.049

Not knowing risk factors for AH 1.1342 16.7162 0.0001 3.109 1.805 5.354

No lifestyle advice from GP 1.5119 70.0571 0.0001 4.535 3.183 6.462

GP is the main source of information 0.6570 4.8347 0.0279 1.929 1.074 3.465

AH: arterial hypertension, GP: general practitioner.
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GP as a primary source of information about the dis-
ease. In fact, it is natural for people to consider physi-
cians to be the best health educators21,23 but the limited
role of other sources of information for our patients

may be partly due to lack of availability. For instance,
there are not that many internet users in Russia, espe-
cially among elderly people. According to the survey by
J.A. Diaz et al.,23 53.5 per cent of out-patients in the

87.64

17,37

GP

%

Cardiologist Media Internet Friends and relatives

18,41
15,44

18,79 18,92
**

**
11,85

3,09
6,30

Men Women

81.85

*

Figure 2. Main sources of medical information for arterial hypertension patients. GP: general practitioner

*p< 0.05; **p< 0.01 for differences between male and female patients.
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Men Women

48,84

%

Figure 3. Topics on which patients want additional information and recommendations from their GP. GP: general practitioner

***p< 0.001 for differences between male and female patients.
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USA used the internet for health information and
60 per cent of internet users felt that information
from websites was as valid as their doctor’s advice.
Our finding seems to be very positive, because it
shows one of the main targets for CVD prevention –
lifestyle counseling provided by the GP. It was repeat-
edly shown that medical advice and information given
by physicians had an impact on patients’ lifestyle
choice.24–26

Our study revealed that GPs provide inadequate
counseling on RF. Although the majority of GPs
reported giving advice on healthy lifestyle, every fifth
patient received no recommendations on RF manage-
ment. Especially convincing is the information obtained
from patients who declared themselves not willing to
change their lifestyles. They received recommendations
on lifestyle modification less often; nevertheless, they
considered their primary care physician to be the
main source of information more often than the rest
of the respondents. Many physicians indicated patients’
low interest in prevention as a reason for inadequate
counseling. In fact, the situation is the opposite, and it
seems to be a consequence of poor communication
between physicians and their patients.

The patient’s decision about making appropriate
lifestyle changes is closely associated with his or her
beliefs about the nature, causes, symptoms, complica-
tions and prognosis of hypertension. The majority of
hypertensives included in the RELIF study had
unhealthy lifestyles, and it is no surprise that they dem-
onstrated a low level of knowledge regarding

cardiovascular RF and complications of their disease.
Those patients who refused lifestyle changes showed a
particularly poor level of RF knowledge. The fact that
patients considered stress to be much more important
than high cholesterol or a sedentary lifestyle deserves
some discussion. This finding is obviously related to
poor health literacy, but there can also be other expla-
nations. In fact it is much easier for a person to think
that the major cause of his or her illness is stress rather
than immoderate eating or laziness. Moreover, people
often consider stress to be an integral part of contem-
porary life in developed countries and think they can do
nothing about it.

The majority of patients were aware of the compli-
cations of hypertension – stroke and myocardial infarc-
tion. Very similar results were obtained in the
Australian study, which was performed in two general
practices: 55 per cent of patients believed that stress was
a cause of their high BP; and more than 60 per cent of
patients were aware that stroke and heart attack are
possible consequences of hypertension. At the same
time there were more patients (65 per cent) who
described BP within appropriate definitions.27

The main advantages of the RELIF study include its
scale, high participation rate and complex approach,
with both physicians and patients being involved.

One of the possible limitations of the study is related
to patients’ self-reported data on some RF, especially
smoking, alcohol intake, food habits and physical
activity level. The other possible limitation is using
GPs and patients only in Russia. Comparative studies

11

45

22
24

44

12 11

18

34

17

9

22

9

3

lowering restriction activity
None Diet Weight Salt Physical Stress Smoking

%

Advice on risk factors given to patients (GPs report)

Advice received from GPs (patients report) 

Figure 4. Recommendations on risk factors given by GPs (n¼ 500) and received by their hypertensive patients (n¼ 1078)

GP: general practitioner.
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on management of lifestyle, RF and drug choices in
CVD patients performed in a large number of coun-
tries, such as EUROASPIRE III,3 seem to have an
advantage. However, we think that data on hyperten-
sive patient’s interest in health-related information and
motivation for lifestyle changes derived from our study
can be applicable for CVD prevention in other
countries.

Conclusion

The most important finding of the RELIF study was
the high level of self-reported motivation of hyperten-
sive patients in Russia for lifestyle and risk factor
modification. Nevertheless the majority of hyperten-
sives do not achieve proper blood pressure control, as
well as lifestyle and risk factors goals, set by European
and National guidelines. This is probably due to insuf-
ficient effort from the primary care service. However,
since the majority of patients consider their GPs to be
the main source of information, GP education on life-
style counseling should become one of the main targets
for future interventions.
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