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Abstract

Purpose: Ambulatory blood pres-
sure monitoring (ABPM) is increas-
ingly being used in general practice, 
but there is a lack of information 
about the attitudes of general prac-
titioners and their patients about the 
use of ABPM in primary care in 
Europe.
Methods: Cross sectional survey 
performed on consecutive patients 
with uncontrolled hypertension 
treated by at least two different an-
tihypertensive drugs and referred for 
ABPM in 38 general practices in 
Slovenia. Patients and physicians 
completed a questionnaire about 
their satisfaction with, attitudes 
about and acceptance of ABPM in 
general practice; the latter two were 
assessed using 5 point Likert scales.
Results: We obtained complete data 
for 185 patients; 95 female (51.4 
%) and 90 (48.6%) male, aged 37 
to 79 years (mean 59.5, SD 9.5 

Izvleček

Namen: 24-urno neinvazivno mer-
jenje krvnega tlaka (24-NMKT) je 
vse pogosteje uporabljena metoda 
merjenja krvnega tlaka v družin-
ski medicini, vendar pa o stali{~ih 
zdravnikov in njihovih bolnikov o 
uporabi 24-NMKT na primarnem 
nivoju zdravstvenega varstva v 
Evropi vemo le malo. 
Metode: V prese~ni raziskavi so so-
delovali bolniki z nenadzorovanim 
krvnim tlakom ob kombinacijskem 
zdravljenju z vsaj dvema antihiper-
tenzivnima u~inkovinama, ki so 
opravili 24-NMKT pri 38 zdrav-
nikih družinske medicine v Slove-
niji. Bolniki in zdravniki so izpolnili 
vpra{alnik o zadovoljstvu, stali{~ih 
in sprejemljivosti 24-NMKT v am-
bulanti družinske medicine. Spreje-
mljivost in stali{~a do 24-NMKT v 
družinski medicini smo ocenjevali s 
pomo~jo uporabe 5-stopenjske Li-
kertove lestvice.
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INtROdUCtION

Ambulatory blood pressure measurement (ABPM) 
is increasingly being used in clinical practice. With 
ABPM we can obtain information on daytime as 
well as night-time blood pressure profiles, day–night 
blood pressure profiles, day–night blood pressure 
differences, morning blood pressure rises and blood 
pressure variability (1).
ABPM may improve the prediction of cardiovascu-
lar risk in both untreated and treated patients with 
hypertension (2–7). ABPM is more expensive than 
office blood pressure measurement, but the benefits 
to patients would seem to justify the additional ex-
pense. For one thing, ABPM should prevent us from 
treating patients with white coat hypertension. For 
another, it has been shown that when ABPM, rather 
than office blood pressure measurements, is used as 
the basis for prescribing, significantly less antihyper-
tensive medication is prescribed (8). Taking into 

consideration the prescription of 3 to 14% fewer 
antihypertensive drugs for the same level of blood 
pressure control and the treatment of 10 to 23% 
fewer patients, the cost of incorporating ABPM is 
the same as using office blood pressure measurement: 
the lower cost of drug treatment covers the costs of 
ABPM (9).
The 2007 Guidelines for the management of Arte-
rial Hypertension of the European Society of Hy-
pertension (ESH) and of the European Society of 
Cardiology (ECS) (10) and Slovenian national hy-
pertension guidelines (11) generally promote the 
use of office blood pressure measurement but nev-
ertheless recommend using ABPM in the following 
defined circumstances: considerable variation in of-
fice blood pressure readings, high office blood pres-
sure in subjects with low cardiovascular risk, marked 
discrepancy between measurements in the office and 
at home, suspected resistance to drug treatment, and 
suspected hypertensive episodes.

Rezultati: Zbrali smo podatke o 185 bolnikih; od tega 
je bilo 95 žensk (51,4 %) in 90 (48,6 %) mo{kih, sta-
rih od 37 do 79 let (povpre~je 59,5, SD 9,5 let). 106 
(67,3 %) bolnikov je bilo v celoti zadovoljnih s prejetimi 
navodili pred izvedbo 24-NMKT. Bolniki so 24-NMKT 
ocenili kot sprejemljivo metodo merjenja krvnega tlaka. 
Prepri~ani so bili, da 24-NMKT pomaga k bolj{emu 
nadzoru krvnega tlaka (Likertova lestvica: 4,46, SD 
1,03), možnost, da opravijo 24-NMKT v ambulanti 
družinske medicine, pa so ocenili kot pomembno pred-
nost (Likertova lestvica: 4,65, SD 1,01). 
Zdravniki družinske medicine so bili prepri~ani, da je 24-
NMKT za bolnike sprejemljiva metoda merjenja krvnega 
tlaka,  ki izbolj{a bolnikov in zdravnikov interes za izbolj{anje 
nadzora krvnega tlaka, izbolj{a bolnikovo sodelovanje pri 
zdravljenju ter zmanj{a predpisovanje antihipertenzivnih 
zdravil. Menili so, da je korist 24-NMKT najve~ja ob sumu 
na hipertenzijo (Likertova lestvica : 4,79, SD 0,49).
Zaklju~ek: 24-NMKT je sprejemljiva metoda merjenja 
krvnega tlaka za bolnike in zdravnike družinske medicine. 
Bolniki so možnost, da preiskavo opravijo v ambulanti 
družinske medicine, ocenili kot pomembno prednost. 

years). 106 (67.3 %) patients were completely satisfied 
with the instructions given before ABPM. Patients found 
ABPM an acceptable method of blood pressure control. 
They believed that ABMP helped to reach better blood 
pressure control (Likert scale: 4.46, SD 1.03) and val-
ued having access to ABPM in general practice (Likert 
scale: 4.65, SD 1.01).
General practitioners strongly believed that ABPM was 
acceptable to patients, improved patient and physician 
interest in blood pressure control, improved compliance 
with treatment and reduced prescription of antihyperten-
sive drugs. They recognised ABPM as being most valu-
able in cases of patients with suspected white-coat hyper-
tension (Likert scale: 4.79, SD 0.49).
Conclusions: Patients and general practitioners find 
ABPM to be an acceptable method for investigating blood 
pressure. Patients value being able to access ABPM in 
general practice rather than in a specialist setting.



ACTA MEDICO-BIOTECHNICA
2009;2(2):25-33

27

Klinična študija / Clinical study

Patients undergoing ABPM testing are required to 
wear the device for 24 hours, during which time 
a monitor records blood pressure at regular pro-
grammed intervals. Since patients are asked to 
undergo normal daily activities while wearing the 
monitor, they will probably have some discomfort, 
which may have a negative influence on their ac-
ceptance of the investigation. The only available 
information about acceptance of ABPM in the pri-
mary care setting is from the United States, where 
a study found that 75 % of patients believed un-
dergoing the test was worthwhile in terms of the 
time spent and the cost involved, 90 % reported 
that they thought the information provided by the 
test would be helpful to their physicians in making 
treatment decision, and only 20 % found the test 
uncomfortable (12).
There are no data about the acceptance of ABPM in 
Europe. In Slovenia, we have implemented ABPM 
in the management of hypertension in general prac-
tice, where the majority of the hypertensive patients 
are managed. We previously found that ABPM is a 
feasible method of blood pressure monitoring in gen-
eral practice and reduced the probability of antihy-
pertensive drug changes (13). In the present study, 
we investigated whether both general practitioners 
and patients find it acceptable.

MAtERIALS ANd MEthOdS

Participants
We took a convenience sample of 58 general prac-
titioners performing ABPM in their practices, of 
whom 38 general practitioners (response rate 65.5 
%) agreed to participate.
Each of the participating general practitioners from 
the 38 different general practices included 5 consecu-
tive patients with uncontrolled hypertension (target 
blood pressure values below 140/90 mmHg for non-
diabetic patients, or below 130/80 mm Hg for diabetic 
patients, not reached) according to the office blood 
pressure measurements, (ii) treated with combination 
antihypertensive drug therapy, and (iii) aged between 
18 and 80 years. All the participants gave written in-
formed consent prior to undergoing ABPM.

The physicians did not report that any patients re-
fused to participate in the study. We obtain complete 
data for 185 out of the 196 patients; only patients for 
whom we obtained complete data were included in 
the analysis.

Description	of	the	ABPM	service
In April 2007, 52 ABPM devices (Mobilo-O-
Graph, I.E.M. GmbH, Germany) were provided to 
general practices in Slovenia through the project 
“24 hour ABPM in general practice in Slovenia” 
which was led by the Slovene Family Medicine 
Society.
All the physicians and nurses involved in the ABPM 
service undergo education. The education for the 
nurses consists of learning how to fit the monitor 
and prepare the patient for monitoring. The nurses 
have a key position in educating the patient about 
the process of monitoring. The nurses also prepare 
simple written instructions about the procedure 
for the patients. The physicians attend a four-hour 
workshop about the clinical indications for ABPM 
and how to interpret the results, led by an expert 
from the Hypertension department of the Univer-
sity hospital of  Ljubljana.
The cost of ABPM in general practice in Slove-
nia is not covered by medical insurance unless it is 
performed at a secondary level, although there is 
evidence that after ABPM significantly less antihy-
pertensive medication is prescribed (8,9). At that 
moment, the majority of the general practitioners 
perform ABPM for their patients without any finan-
cial reimbursement.

Description	of	the	study	design
We included consecutive patients with uncontrolled 
arterial hypertension aged between 18 to 80 years, 
treated with at least two different antihypertensive 
drug classes, in 38 general practitioners’ offices in 
Slovenia. After they gave their informed consent, 
we randomly divided the patients into the test group 
(ABPM) and the control group (office measure-
ments only). For the purpose of the current analysis 
we included only the patients from the test group.
We asked participants to complete a questionnaire 
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formation about blood pressure values, ABPM is ac-
ceptable for patients, ABPM increases the interest 
of general practitioners in better blood pressure con-
trol, ABPM increases the interest of patients in bet-
ter blood pressure control, ABPM improves blood 
pressure control in selected patients with hyperten-
sion, ABPM reduces antihypertensive drug prescrib-
ing, and ABPM is an appropriate method for general 
practice. Finally we asked physicians to assess the 
importance of four different indications for ABMP 
using a 5-point Likert scale  not at all, 5 entirely).
The data were obtained between November 2007 
and August 2008.

Ethical	approval
The study protocol was approved by the National 
Ethical Committee on 17 July 2007, approval num-
ber 100/07/07.

Statistical	analysis
The SPSS 14.0 for Windows  was used for all statisti-
cal analyses. We used descriptive statistics, namely, 
means and standard deviations (SD) to describe the 
samples and analyze patient and physician attitudes 
to ABPM.

RESULtS

Characteristics	of	patients	and	physicians
There were 185 patients: 90 (48.6%) males and 95 
(51.4%) females, aged between 37 and 79 years, with 
a mean age of 59.5 years (SD 9.5 years). Diabetes 
mellitus was presented in 42 (22.7 %), renal disease 
in 7 (3.8 %), atrial fibrillation in 5 (2.7 %), ischemic 
heart disease in 12 (6.5 %), cerebrovascular disease 
in 5 (2.7 %) and other forms of atherosclerotic dis-
ease in 6 (3.2 %) patients.
The sample of general practitioners consisted of 38 
physicians: 10 men (25.9 %) and 28 (74.1 %) wom-
en, aged from 32 to 62 years, with a mean age of 46.9 
years (SD 6.8 years). All the participating physicians 
were trained in general practice, with 2 to 31 years 
(mean 18.7, SD 7.5 years) of experience working in 
general practice. 12 physicians (31.6 %) had a reg-
ister of patients with hypertension. All participat-

(see details below) immediately after undergoing 
ABPM and asked questions about their satisfac-
tion with the instructions they had received before 
ABPM, the acceptability of ABPM, and their atti-
tudes to ABPM.

Questionnaires
We developed two questionnaires: one for the patients 
and the other for the physicians. In accordance with 
the findings from a literature review and on the basis 
of our own experiences with ABPM, we performed 
a pilot study about experiences with ABPM in gen-
eral practice (14). In this pilot study in one general 
practice, we also tried to assess patients’ attitudes to 
ABPM using yes/no questions. After analyzing the pi-
lot data and taking into account the physicians’ com-
ments, we developed our final questionnaire.

Patient	questionnaire
After undergoing ABMP patients completed the 
questionnaire about their satisfaction with the in-
structions they had received before ABPM, the ac-
ceptability of ABPM, and their attitudes to ABPM. 
In the final question we asked the patients whether 
they would undergo repeat ABPM if necessary. To 
assess patient satisfaction with the instructions giv-
en before ABPM, we used yes/no questions. To as-
sess the acceptance of ABPM we use 5 point Likert 
scales (1 not at all, 5 entirely). To find out to what 
extent patients found the procedure disturbing, we 
used three questions: was the procedure in general 
disturbing, did the procedure disturb the patient’s 
daily life and activities, and did the procedure dis-
turb sleep. To assess patient attitudes to the useful-
ness of ABPM in achieving better blood pressure 
control and to performing ABPM in general practice 
instead of a specialist’s office, we used 5 point Likert 
scales (1not at all, 5 entirely). Finally we asked the 
patients about their willingness to undergo repeat 
ABPM if necessary with a yes/no question.

General	practitioner	questionnaire
We asked general practitioners about their attitudes 
to ABPM in general practice via 7 questions using 
5 point Likert scales: ABPM gives me valuable in-
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Patient	attitudes	and	acceptance	of	ABPM	in	gen-
eral	practice
Table 2 outlines patient attitudes to ABPM us-
ing 5 point Likert scales (1 not at all, 5 entirely). 
Overall, the ABPM sessions were well tolerated, 
with only 13 (7.3 %) patients reporting one or 
more complications. None of the patients failed 
to wear the device for the full duration of the test-
ing period. The most frequent complaints were: 
technical problems with the device (7 patients), 
petechiae at the cuff site (2 patients), dermatitis at 
the cuff site (1 patient) and other (but not defined 
by the patient) problems (3 patients.) 175 patients 
(94.6 %) said they would under repeat ABPM if 
necessary.

ing physicians had been trained in the analysis and 
interpretation of the ABPM. Physicians, with ex-
ception of one doctor, analyzed and interpreted the 
ABPM results themselves.

Patient questionnaire

Information	about	ABPM
Only 1 of the 185 patients (0.5 %) reported that he or 
she had not received any information about ABMP. 
79 patients (42.7 %) answered that they would like 
to have been given more information about the test. 
The number (percentage) of patients who remem-
bered being told specific pieces of information about 
ABPM is given in table 1. 

Table 1. Number (percentage) of patients who received information about, descriptions of, or instruction in the 
different aspects of ABPM.

Information, description or instruction
Number (percentage) of 

patients, N=184

Information on frequency of cuff inflation 179 (97.3 % )

Information that a sound will be heard before the measurement (in daytime) 176 (95.7 % )

Description on what happens in cases of unsuccessful measurement 146 (79.3 % )

Instruction for resting the arm during measurements 179 (97.3 % )

Instruction for resting the arm in the heart level during measurements 173 (94.0 % )

Instruction to take part in usual daily activities during the procedure 176 (95.7 % )

Caution that the device should not be exposed to the water 179 (97.3 % )

Instruction that the device should be in place during the night 183 (99.5 % )

Information that the monitor could be put under the pillow or on the bedside table during the night 134 (72.8 % )

A telephone number in case of difficulties with the device 131 (71.2 % )

Information about dermatitis or bruising under the cuff 116 (63.0 % )

Table 2. Patients’ attitudes to the ABPM (5 point Likert scale, 1-not at all, 5-entirely)
Attitude Mean value (SD), N=185 

ABPM was in general uncomfortable. 2.01 (1.15)

The procedure disturbed my daily life and activities. 2.16 (1.15)

During the night my sleep was disturbed . 2.56 (1.33)

ABPM will help with better blood pressure control . 4.44 (1.03)

It is a privilege for me to have the opportunity for ABMP in general practice . 4.65 (1.01)
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General practitioners strongly believed that 
ABPM was acceptable for patients, improved pa-
tient and physician interest in blood pressure con-
trol, improved patient compliance with treatment 
and reduced the prescription of antihypertensive 
drugs. They recognized ABPM as being most valu-
able in patients with suspected white-coat hyper-
tension.
Most patients were satisfied with the information 
they had been given about ABPM, but there was 
room for improvement.

Comparison	to	the	existing	literature
There are many studies showing that physicians and 
patients are accepting of and have positive attitudes 
towards home blood pressure measurements (15–20), 
but there is a lack of data about ABPM in general prac-
tice. The only study we found was from United States, 
published in 2003 (12). The patients in our study were 
on average slightly older than the patients in the sur-
vey from United States, probably because of different 
inclusion criteria (age, indication for ABPM). There 
were no important differences in the proportion of 
male and female between these two studies.

Physician questionnaire

Attitudes	to	ABPM
Table 3 outlines general practitioners’ attitudes to 
ABMP in general practice on 5 point Likert scales 
(1 not at all, 5 entirely).

Indications	for	ABPM
Table 4 outlines physician assessments of the impor-
tance of the different indications for ABMP, using 
5 point Likert scales (1 not at all, 5 entirely). They 
recognized ABMP as being most valuable in cases 
of patients with suspected white-coat hypertension 
(4.79, SD 0.49).

dISCUSSION

Main	findings
Patients found ABPM an acceptable method of 
blood pressure control. They believed ABMP helped 
to reach better blood pressure control and found it 
advantageous to undergo ABPM in general practice 
rather than at the secondary level of care. Most pa-
tients would undergo repeat ABPM if necessary.

Table 3. Physicians’ attitudes to ABPM.
Attitude Mean value (SD), N=38

ABPM gives valuable information about blood pressure control. 4.98 (0.15)

Patients find ABPM an acceptable method of blood pressure control . 4.61 (0.61)

ABPM in general practice improves physicians interest in better blood pressure control of their patients. 4.37 (0.92)

ABPM in general practice improves patient interest in better blood pressure control . 4.26 (0.69)

With ABPM we can improve blood pressure control in selected patients . 4.67 (0.56)

With ABPM we can reduce prescribing of antihypertensive drugs. 3.95 (1.11)

ABPM is an acceptable method of blood pressure measurement in general practice. 4.63 (0.66)

Table 4. The importance of possible clinical indications for ABPM
Clinical indications Mean value (SD)

Suspected white-coat hypertension 4.79 (0.49)

Guide to antihypertensive drug treatment 4.60 (0.53)

Resistant hypertension 4.42 (0.75)

Evaluation of hypotension 4.04 (1.12)
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vinced that ABPM affected patient and physician 
interest in better blood pressure control. Of all the 
potential benefits, physicians were the least famil-
iar with the idea that ABPM reduced prescribing 
of antihypertensive drugs. The positive attitudes 
of the general practitioners to ABPM could also be 
influenced by the recommendations of evidence-
based guidelines (22).
The general practitioners correctly assessed that sus-
pected white-coat hypertension is the most important 
indication for ABPM (23). Our results suggest that 
we can assume that general practitioners have enough 
knowledge and experience to use ABPM correctly.

Strength	and	limitations	of	the	study
Our study is the first study in Europe about the at-
titudes of general practitioners and their patients 
to ABPM in general practice. We took a sample of 
patients who underwent ABPM in general practice 
and we used our own questionnaires based on a lit-
erature review and our own experience, which was 
in turn based on a pilot study and took into account 
the comments of physicians performing the ABPM 
in their general practices.
Our study must be interpreted within the context of 
several important limitations. We included a select 
group of patients with indications for ABPM. The 
study included a  sample of primary care patients 
with uncontrolled arterial hypertension treated with 
at least two different antihypertensive drug classes. 
However, the primary indication was a possible pres-
ence of the white coat hypertension, so their views 
may not be generalizable to all patients with arterial 
hypertension with indications for ABPM. 
There were no reports of patients refusing to partic-
ipate in the research. It is known than physicians’ 
approaches can often influence patients’ behavior. 
We did not suggest language for the physicians to use 
when explaining the rationale for ordering ABPM.
We approached all the general practitioners perform-
ing ABPM in their practices, thus avoiding any sam-
pling bias. Two-thirds of the physicians responded. 
We cannot compare responders with non-responders 
for their individual differences, but in a previous study 
we did not find differences in demographic charac-

In general, patients were satisfied with the instruc-
tions they were given before the procedure, but al-
most half of the patients thought that more infor-
mation would be welcome. In the American study 
they found that only 7% of patients did not feel that 
their physician had clearly explained the benefits of 
undergoing the testing. In our study we looked at 
satisfaction with the explanation of the procedure, 
which was given by nurses. We should improve our 
educational strategies, with general practitioners 
better explaining the benefits of testing and address-
ing patient expectations (21) and practice nurse im-
proving their explanation of ABPM.
Patients in general did not find ABPM uncomfort-
able. They found that the procedure disturbed night 
sleep more than daily life. In spite of some minor in-
convenience, most of the patients would accept re-
monitoring if necessary. In the American study 20% 
of patients voiced dissatisfaction with the comfort 
of ABPM and another 28% of patients responded 
neutrally to the statement. In our study ABPM was 
likewise well tolerated by patients, with no patient 
failing to wear the entire testing period and with the 
most frequent complaint being technical problems 
with the device (low battery, disconnection of the 
wire, broken plastic connector).
Patients strongly believed that after the ABPM their 
blood pressure would be better controlled. The Ameri-
can study found that 90% of patients thought that the 
investigation would provide information that would 
help their physician make treatment decisions.
Patients found the option of performing ABPM in 
general practice to be an important advantage. The 
procedure requires two visits to the office in 24 hours 
and the distance to the office may play an importa-
tion role in patient acceptance. People in Slovenia 
usually choose a general practitioner in the commu-
nity in which they live. Specialist care, on the other 
hand, is organized in regional hospitals, which are 
usually not so close to the patient’s home.
The physicians strongly believed that ABPM gave 
valuable information about blood pressure control 
and that the method was acceptable for patients, 
improved blood pressure control and was appro-
priate for general practice. They were less con-
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