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SUMMARY

Introduction Home blood pressure monitoring has several advantages over blood pressure monitoring ata physician’s
office, and has become a useful instrument in the management of hypertension.

Objective To explore the rate and characteristics of patients who measure their blood pressure at home.

Methods A sample of 2,752 patients with diagnosis of essential arterial hypertension was selected from 12596 con-
secutive office visitors. Data of 2,639 patients was appropriate for analysis. The data concerning home blood pressure
measurement and patients’ characteristics were obtained from the patients’ case histories.

Results 1,835 (69.5%) out of 2,639 patients measured their blood pressure at home. 1,284 (70.0%) of home blood pre-
ssure patients had their own blood pressure measurement device. There were some important differences between
these two groups: home blood pressure patients were more frequently male, of younger age, better educated, from
urban area, mostly non-smokers, more likely to have diabetes mellitus and ischemic heart disease and had higher num-
ber of co-morbidities and were on other drugs beside antihypertensive medication. Using the logistic regression anal-
ysis we found that the most powerful predictors of home blood pressure monitoring had higher education level than
primary school OR=1.80 (95% Cl 1.37-2.37), non-smoking OR=2.16 (95% Cl 1.40-3.33) and having a physician in urban
area OR=1.32 (95% Cl 1.02-1.71).

Conclusion Home blood pressure monitoring is popular in Slovenia. Patients who measured blood pressure at home
were different from patients who did not. Younger age, higher education, non-smoking, having a physician in urban
area and longer duration of hypertension were predictors of home blood pressure monitoring.
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INTRODUCTION

Home blood pressure monitoring has some advantages
over the monitoring of blood pressure at a healthcare
institution, such as a higher frequency of measure-
ments, no ‘white coat’ effect, and no observer bias in
the case of automatic devices [1]. Home blood pres-
sure measurement — opposite to office measurements
and similarly to ambulatory blood pressure measure-
ment - predict cardiovascular mortality [2, 3], tar-
geted organ damage [4], and are better predictors of
stroke compared to office measurements [5].

In a meta-analysis, where 18 randomized trials were
compared, it was found that the values of systolic and
diastolic blood pressure were lower in patients who
measured their blood pressure at home, and a higher
proportion of patients reached their target blood pres-
sure [6]. Another primary care study confirmed these
findings. The main reasons for better blood pressure
control in patients who measured their blood pressure
at home were better treatment compliance and more
active management by the physicians [7].

General practitioners accept home blood pressure
measurement as a simple method which improves
patients’ insight into blood pressure control and pre-
vents unnecessary treatment or changes of treatment
[8-10]. In a nationwide survey about physicians’ view
on the use of home/self blood pressure monitoring in
Hungary, they found that 90% of physicians recom-
mended its use either often or almost all the time and
75% considered the results of self blood pressure moni-
toring either considerably or extremely important [11].

The patients accepted self-measurement of blood
pressure in the general practitioner’s office as valuable,
their level of anxiety was not increased [8], and in some
studies it was found that the number of physician’s
office visits decreased [8, 12]. Home blood pressure
measurement was shown to be cost-effective in diag-
nosis and treatment of arterial hypertension [12, 13].

The European Society for Hypertension recom-
mended home blood pressure measurements for any
hypertensive patient who was sufficiently motivated
to participate in the treatment of his own hyperten-
sion and who stayed under medical supervision [14].
An international consensus on home blood pressure
measurements recommended the use of automatic,
validated blood pressure measurement devices with
an arm-cuff appropriate for the patients, whose abil-
ity for home blood pressure measurement should be
checked once a year [15].

Self monitoring of blood pressure has the poten-
tial to improve blood pressure control without addi-
tional cost and it is well accepted by physicians and
patients. There are no data in the literature about the
proportion and characteristics of patients who measure
their blood pressure at home on the nationwide level.

OBJECTIVE

According to verbal reports, there is high interest for
home blood pressure measurements in Slovenia, but
until now there were no data on the proportion and
characteristics of patients who also measured their



own blood pressure out of the physician’s office. This study
aimed at finding the proportion and characteristics of pri-
mary care patients with arterial hypertension who mea-
sured their blood pressure at home in Slovenia.

METHODS

We took a random sample of 50 out of 806 family physi-
cians from the list of Slovene Family Medicine Society. They
were chosen randomly from the register of Slovene Family
Physicians Society. Forty-two physicians consented to par-
ticipate in the study (response rate was 84%).
According to the number of inhabitants in the area of
the general practice, we classified the practices into urban
area (over 10,000 inhabitants) and rural area (below 10,000
inhabitants). Patients in Slovenia usually have their general
practitioner in the community in which they live, mean-
ing that we should assume that patients attending the gen-
eral practitioner in the urban area live in urban regions
and vice versa.
The sample comprised all patients aged over 18 years
with diagnosis of arterial hypertension, who were among
300 consecutive office visitors in each of 42 randomly
selected general practices in Slovenia.
Out of 12,596 visits of the physician’s office, 2,752
(21.9%) patients were diagnosed with arterial hyperten-
sion. One hundred thirty-three patients were excluded
from the analysis, because we did not have data on out of
office blood pressure monitoring. We analyzed the sam-
ple of 2,639 patients.
This randomly selected sample of general practitioners
and patients provided a representative national sample of
patients with arterial hypertension.
The research was observational and cross-sectional. The
source of data for filling in the questionnaires was a writ-
ten medical record and patients’ answers to questions on
home blood pressure measurement.
The data on home blood pressure measurement were
provided by patients during the visit in which the sample
population was selected. All patients who said that they
also measured their blood pressure out of physician’s office
were included in the group of patients who performed home
blood pressure monitoring, irrespective of the place or
person who performed out of office blood pressure mon-
itoring (home, pharmacy, neighbours, community nurse,
etc.), blood pressure device they used or the frequency of
home blood pressure measurements.
Co-morbidities were defined as any chronic condition
(lasting at least three months) other than hypertension.
Definitions of the most important chronic conditions were:
o Smoking - regular smoking at least one cigarette per day
o Obesity - body mass index 30 kg/m? or over
o Dislipidemia - total cholesterol >6.5 mmol/l or hypoli-
pemic drugs
o Diabetes mellitus - fasting blood glucose 7.0 or more on
two different occasions or blood glucose 11.1 or more
on any occasion

o Ischemic heart disease — data about angina or myocar-
dial infarction in medical record
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o Cerebrovascular disease — data about cerebrovascular
insult or transitory ischemic attack in medical record
o Arrhythmias — data on chronic atrial fibrillation in
medical record
The data were obtained from 1% October 2003 to 31
March 2004.

Statistical analysis

The data were analyzed using the statistical package SPPS
for Windows, version 14. Mean values and standard devi-
ations (SD) were calculated. We used the Student t-test for
comparison between independent samples, the chi-square
test to detect qualitative differences between the samples. We
used the method of multiple logistic regression to compare
the characteristics of patients in self blood monitoring group
to the group of patients without self-blood pressure men-
toring. We used p<0.05 as the threshold of statistical signifi-
cance. The National Ethical Committee approved the study.

RESULTS

Characteristics of participating
physicians and practices

The sample of GPs consisted of 42 physicians - 13 men
and 29 women, aged from 33 to 63 years, with the mean
of 44.1 years (SD 7.7 years). Twenty-two physicians were
vocationally trained, 11 physicians were on vocational
training and 9 physicians were without vocational train-
ing. Eight physicians were private contractors working in
independent practices, and 34 were employed by health
centres and working in group practices.

The participants were from all regions of Slovenia. There
were 22 practices from urban and 20 practices from rural
areas. The average distance between the practices and the
nearest hospital was 24.7 km (from 1 to 80, SD 27.4 km,
median 16 km).

The sample of patients with hypertension

Out of 12,596 office visitors in 42 general practices there
were 2,752 patients (21.9%) with arterial hypertension.
The data of 2,639 patients fulfilled the requirements of
the analysis. The characteristics of study population are
presented in Table 1.

The number of patients according to the out of office
blood pressure monitoring is presented in Table 2.

Characteristics of patients with hypertension
who measured their blood pressure at home

A total of 1,835 (69.5%) patients measured their blood pres-
sure also out of physician’s office; of these, 1,284 (70.0%)
patients measured their blood pressure at home with their
own blood pressure monitoring device.
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Table 1. Characteristics of participating patients

Variables Value
Number of males 39.8%
Mean age (SD) 64.0 (12.5) years
Educational level higher than primary school 51.1%
Patients from rural areas 51.6%

Mean duration of hypertension (SD) 10.0 (7.5) years

Patients with arrhythmias 8%
Mean BMI (SD) 28.9 (4.9) kg/m2
Clinically obese patients 35.5%
Smokers 9.5%
Patients with dislipidemia 56.0%
Patients with diabetes 19.0%
Patients with cerebrovascular disease 7.0%
Patients with ischemic heart disease 20.6%
Mean number of comorbidities (SD) 1.5(1.2)
CNII::Sr:;(uSrS;Jer of antihypertensive drug 20(1.0)
Mean number of other drug classes (SD) 14(1.2)

Mean systolic blood pressure 146.3 (16.5) mm Hg

Mean diastolic blood pressure 86.0 (9.3) mm Hg

NS - non-significant

Table 2. Number of patients measuring their blood pressure at home

Number of

Characteristics of patients s

Home blood pressure monitoring, with their

0,
own blood pressure monitoring device 1284 (48.7%)

Home blood pressure monitoring, without
their own blood pressure monitoring device
(community nurse, pharmacy, neighbours,...)

551 (20.9%)

Without home blood pressure monitoring 804 (30.5%)

There were statistically significant differences in the
characteristics of the patients with self blood pressure mea-
surement and office measurement (Table 3).

Logistic regression of patients’ characteristics
influencing home blood pressure monitoring

Using the multivariate analysis, home blood pressure
monitoring depended on the listed characteristics of the
patients (Table 4); younger age, education higher than
primary school, practice in urban area, longer duration
of hypertension, non-smoking. Other variables included
in the analysis were sex, body mass index, dislipidemia,
diabetes, cerebrovascular disease, ischemic heart disease,
number of co-morbidities, number of other than antihy-
pertensive drugs.

DISCUSSION
Statement on principal findings

Two-thirds of the patients with arterial hypertension who
visited their general practitioner also measured their blood
pressure at home. The patients who measured blood pres-
sure at home differed significantly in some characteristics
from those who did not. The patients who measured their

blood pressure at home were more frequently male; they
were younger, better educated, from urban area, less often
smoked, were more likely to have diabetes mellitus and isch-
emic heart disease and had a higher number of co-mor-
bidities and took other drugs besides antihypertensives.

The most powerful predictors of home blood pressure
measurement were higher education, non-smoking and
patients’ attending practices in urban area.

Strengths and weaknesses of the study

The strength of the study is that it included a large and on
the national level representative sample of general practi-
tioners and patients with arterial hypertension. Physicians
who participated in the study were not different from
the general population of Slovene GPs according to their
demographical characteristics (sex, age), level of profes-
sional education or location of the practice (urban, rural)
[16]. Representative sample of physicians and their patients
gave us valuable data on the extent of home blood pressure
measuring and the characteristics of patients with arterial
hypertension who measured their blood pressure at home.

The study had some limitations. First of all, the find-
ings were representative of the attendees of general prac-
titioner’s offices in Slovenia, but not for the entire hyper-
tensive population in our country. The second limitation
of the study was that we did not know if the patients were
urged by their general practitioners to measure their blood
pressure at home or not. It could be possible that general
practitioners advised home blood pressure monitoring
more often to patients who were at the highest risk for car-
diovascular disease or in patients whom they considered
to be more appropriate for home blood pressure measure-
ment (affordable blood pressure monitoring device, high
motivation, understanding the explanation of method).

Based on the studied factors we were able to explain
only a small proportion of variability of the use of home
blood pressure monitoring. Potential other factors which
could explain the rest of variability could be other charac-
teristics of patients; predominantly psychosocial charac-
teristic of the patients [17], patients’ level of hypertension
knowledge [18], working style of the physician including
doctor’s recommendation to perform home blood pressure
monitoring [19] and the level of cooperation between the
physician and the patient [20].

Strengths and weaknesses in relation
to other studies

A high proportion of treated primary care patients with
arterial hypertension in Slovenia measured their blood pres-
sure out of physician’s office. In a survey about the preva-
lence of home blood pressure monitoring in treated hyper-
tensive patients attending a hypertensive hospital in Italy, it
was found that 74.7% of patients regularly measured their
blood pressure at home [21]. In a cohort survey of primary
care patients, 43.1% of patients reported currently using
home blood pressure monitoring [18].
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Table 3. Characteristics of patients with and without home blood pressure measurements

Group with home blood Group without home blood
Variables pressure measurements pressure measurements p
(N=1835) (N=804)

Number of males 42.0% 36.0% <0.001
Mean age (SD) 63.0 (12.2) years 65.8 (12.7) years <0.001
Educational level higher than primary school 58.5% 38.0% <0.001
Patients from rural areas 46.1% 64.1% <0.001
Mean duration of hypertension (SD) 10.3 (7.6) years 9.3 (7.3) years 0.002
Patients with arrhythmias 8% 10% 0.071 (NS)
Mean BMI (SD) 28.9 (4.7) kg/m? 29.0 (5.3) kg/m? 0.747 (NS)
Clinically obese patients 352% 36.1% 0.684 (NS)
Smokers 9.0% 10.7% 0.196 (NS)
Patients with dislipidemia 57.0% 55.0% 0.481 (NS)
Patients with diabetes mellitus 20.0% 17.0% 0.027
Patients with cerebrovascular disease 7.0% 7.0% 0.866 (NS)
Patients with ischemic heart disease 22.3% 16.7% 0.001
Mean number of comorbidities (SD) 1.5(1.2) 1.3(1.2) 0.003
Mean number of antihypertensive drug classes (SD) 2.1(1.1) 1.9(1.0) <0.001
Mean number of other drug classes (SD) 14(1.2) 1.3(1.2) 0.015

NS - non-significant

Table 4. Logistic regression of home blood pressure monitoring (model: x?=68.890; 13 degrees of freedom; p<0.001). The model explains

8.0% of the total variability of home blood pressure monitoring.

Variable B X2 p Exp (B) (9Ic5):/\(/)ecr; (9u Sg/pzecrl)
Constant 2.148 0.648 11.003 0.001

Younger age 0.024 0.006 13.687 <0.001 1.023 1.011 1.037
Educational level higher than primary school 0.589 0.139 17.804 <0.001 1.801 1.371 2.368
Patients from urban areas 0.297 0.133 4.370 0.037 1.321 1.017 1.715
Duration of hypertension 0.038 0.010 15.111 <0.001 1.038 1.019 1.058
Non-smoking 0.767 0.223 11.824 0.001 2.160 1.390 3.330

The data about the number of treated hypertensive
patients who owned a blood pressure monitoring device
in France was comparable to our data. In France 43% of
treated hypertensive patients owned a blood pressure mon-
itoring device [22].

In our study we did not ask the patients who recom-
mended them home blood pressure monitoring, which is
one of the shortcomings of our study. According to the
literature, home blood pressure monitoring was recom-
mended in only 12% of hypertensive patients in France
[22] and in 43.1% of primary care patients included in the
cohort study performed in the USA [18].

The reasons for the high proportion of patients measur-
ing their blood pressure at home in Slovenia could include
the positive attitudes of general practitioners toward home
blood pressure measurement [8-11], the provision of blood
pressure measurement in public places (for example, at a
pharmacy) and advertisements for low-cost home blood
pressure monitors by mass media.

The characteristics of the patients who measured blood
pressure at home differed in some characteristics from the
patients who did not. The study confirmed the finding of a
previous study that younger, male patients who were bet-
ter educated measured their blood pressure at home more
often [21, 23]. On the contrary to the finding of the study
performed at a secondary healthcare institution [23] and
in line with the results of the study performed at a primary
healthcare institution it was found that patients with the

history of stroke/transitory ischemic attack were more likely
to use home blood pressure monitoring [18], we found
that primary care patients who measured their blood pres-
sure at home were more seriously ill (longer duration of
hypertension, a higher number of co-morbidities, diabe-
tes or ischemic heart disease). A possible explanation for
this finding could be better compliance to treatment and
higher interest for blood pressure control in patients who
were at the highest risk for cardiovascular diseases [24, 25].

In our study we found that the patients from urban
regions measured their blood pressure at home more fre-
quently. Patients from urban regions compared to rural
regions had a better blood pressure control [24, 26, 27],
which could be explained by home blood pressure moni-
toring that potentially improved the patient’s compliance
with treatment and better blood pressure control [6, 25].

The most important predictors of home blood pressure
monitoring were a higher level of education (lasting over 8
years), non-smoking and attending the general practitioner
in urban area. It was found that patients with the knowledge
level of hypertension higher than 90 percentile were more
likely to use home blood pressure monitoring than patients
with a level of hypertension knowledge lower than 10% per-
centile [18]. There was probably a correlation between hyper-
tension knowledge and the level of education.

The level of education is a valuable indicator of the
socioeconomic status [27]. According to the results of our
study we can conclude that home blood pressure monitor-
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ing could be predicted in higher socioeconomic classes,
which once again confirms the socioeconomic inequali-
ties in hypertensive patients [29]. These findings support
the need for more effective interventions if health dispari-
ties in patients with chronic conditions and low socioeco-
nomic status should be reduced.

CONCLUSION

Patients with arterial hypertension are motivated for home
blood pressure monitoring. We found several important
differences between the patients who measured blood pres-
sure at home and those who did not. The most powerful
predictors of home blood pressure monitoring are bet-
ter education, non-smoking and living in urban areas. All
these factors correspond to higher socioeconomic classes.
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OaHocu u oannKe 6onecHMKa Koju BpLue mepere KpBHOT NPUTUCKA Kog Kyhe:

HaLMOHANIHO UCTPaXKMBae Y CnoBeHuju

Mapuija MeTek-LLTtep, Urop LLIBa6, eaH KnaHuny

Operbere 3a nopoanyHy MeauurHy, MeguumHckn GakynteT, YHuBepautet y JbybsbaHu, JbybrbaHa, CroseHuja

KPATAK CAZIPXA)

YBoa Mepetbe KpBHOT NPUTUCKA Kog Kyhe MMa HeKonvKo npeg-
HOCTW Y OJHOCY Ha benexetrbe BPeAHOCTY KPBHOT MPUTUCKa Y ne-
KapCKoj opAvHaLuju, WTO NocTaje KOpUCHa MCMomoh y neyerby
XunepTeHsuje.

Linm papa Lium paga je 6vo ga ce ncnutajy ogHocy 1 ognuke 60o-
NeCHYKa Koju BpLUe Mepere KPpBHOT NpUTMCKa Kop Kyhe.
MeTtopge paga Op 12.596 ocoba Koje Cy Yy KOHCEKYTUBHOM HI3y
Jonasune y nekapcke opAvHauuje, ogabpaH je yopak of 2.752
6onecHKa ca f1jarHo30M eceHLMjanHe apTepujcke XunepTeHsu-
je. Op tux je 3aTum ofabpaHo 2.639 MCNUTaHUKa Ynju Cy nofauy
6unn ogrosapajyhu 3a aHanu3y. Mogauy o KyRHOM Mepetby KpB-
HOF MPUTKCKa 1 oanMKama 6onecHrKa fJoOujeHn Cy 13 HbIXOBMX
uctopuja bonectu.

Pesyntatn Op 2.639 6onecHuKa 1.835 (69,5%) je Mepuno KpBHYU
nputncak Kog Kyhe. Og tor 6poja 1.284 ucnutanuka (70,0%) cy
1IMana ConcTBEHe anapate 3a Mepee KPBHOT NpuTtrcka. YTephe-
He Cy 3HauajHe pasnuke n3mehy ABe rpyne ucnutaHuKa: 6onecHu-
L1 Kojy Cy Mepunu KpBHY NpuTicak Kog Kyhe 6unu cy Hajuewwhe

MyLUKapuy, Mnahe ctapocHe go6u, 06pa3oBaHujy, 13 ypbaHux
cpenuHa, pehe nywauw, yewhe obonenu of Anjabetec menuTtyca
1 McxeMmjckor oborbera cpLia; Takohe, yewhe cy nmanu jow He-
Ko 0b0sbere 1 y3Manu cy Apyre IeKOBe CeM aHTUXMMePTEH3VB-
HUX. AHaNM30M NIOFUCTIYKE perpecyje yTBpHeHo je fa Cy Haj3Ha-
yajHujn dakTopu npeguKkumnje aa he 6onecHMk mepere KpBHOT
npuUTMCKa BpLWINTY Kog Kyhe 6unu cnefehu: ctenen o6pasoBarba
Beher cteneHa of ocHoBHe LwKkosne (OR=1,80; 95% CI 1,37-2,37), He-
nywere (OR=2,16; 95% CI 1,40-3,33) 1 focTynHOCT nekapa y ypba-
Hoj cpeuHu (OR=1,32; 95% CI 1,02-1,71).

3akmyuyak Meperbe KpBHOr NpuTHcKa Kog Kyhe je Beoma nony-
napHo y CnoBeHuju. Y Hallem NCTpaxuBakby bonecHuLy Koju cy
MepuAn KPBHU MPUTKCAK Kof Kyhe pasnnkoBanu cy ce Of OHWX
Koju To HuCy unHunu. Mpefckasatesbn ocoba Koje Cy KpBHY npu-
TWCaK mepune Ko Kyhe 6unu cy: mnaha ctapocHa f06, BULWM CTe-
neH o6pa3oBarba, HemyLlauwy, NPUCTYNaYHOCT iekapa y ypbaHum
HacesbiMa 1 NPOAYEHO Tpajatbe XnepTeHsmje.
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