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Abstract

Objective: We investigated the prevalence of patients owning a home sphygmomanometer among patients on hemodi-
alysis, the type of home sphygmomanometer, the factors that affect owning a device, and the frequency of home blood
pressure monitoring.

Materials and Methods: The study involved 359 prevalent hemodialysis patients from five hemodialysis centers. The data
were collected by means of a questionnaire.

Results: A total of 272 (75.8%) patients owned a home sphygmomanometer. Most of them have been using an automat-
ed upper-arm device. The presence of diabetes and a high education level were the independent variables that affected
owning of a home sphygmomanometer. Of the patients owning a home sphygmomanometer, 23.9% measured their blood
pressure every day, whereas 14.7% stated that they measured it rarely or never. Of the 87 patients not having a home sphyg-
momanometer, 59.8% reported no reason for not buying a device.

Conclusion: A significant proportion of patients on hemodialysis owns a home sphygmomanometer, the majority of which
is an upper-arm device. The rate of owning the device is higher among patients with a higher education level and among
patients with diabetes. The primary reason for the patients’ not buying a device is lack of information about the importance

of home blood pressure monitoring.
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INTRODUCTION

Hypertension is quite common in patients with end-
stage renal disease. The prevalence of hypertension
among patients on hemodialysis was found to range
between 78% and 91% in various countries. However,
hypertension could not be controlled enough in most of
the patients (1-3). Furthermore, it is associated with all-
cause mortality in patients on hemodialysis (4).

There is a weak relationship in pre-dialysis and post-di-
alysis blood pressures of the patients between all-cause
and cardiovascular (CV) mortality. It was determined
that the measurements performed by means of am-
bulatory blood pressure monitoring (ABPM) between
dialysis sessions better indicate all-cause mortality, CV
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mortality, and CV events (4-6). For these reasons, mea-
surements by means of ABPM for 44 hours performed
between dialysis sessions are considered as the gold
standard for the diagnosis of hypertension in the pa-
tients receiving dialysis therapy (5, 7). Disadvantages of
the ABPM are that it is difficult to perform it frequently
in patients on hemodialysis, it may trouble the patient,
and it is not cost-effective (5, 7, 8). Home blood pres-
sure monitoring is more correlated with the 44-hour
ABPM measurement than blood pressure measure-
ment during dialysis therapy, and it is associated with
CV prognosis (7, 8). In addition, it is simpler and easier
to perform. Thus, home blood pressure monitoring can
be used for the diagnosis of hypertension in patients on
dialysis (5, 7, 8). The European Renal Association-Euro-
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pean Dialysis and Transplant Association and the Hypertension
and the Kidney working group of the European Society of Hy-
pertension recommended home blood pressure monitoring or
ABPM outside the dialysis unit for the diagnosis of hypertension
in patients on dialysis (5).

In patients on hemodialysis, hypertension can occur due to an ex-
cessive volume, increased arterial stiffness, and the use of recom-
binant erythropoietin (5, 9). Blood pressure monitoring using a
home sphygmomanometer is important for the diagnosis and
control of hypertension in patients on hemodialysis (5). In the
present study, we investigated the prevalence of owning a home
sphygmomanometer among patients on dialysis, the type of
home sphygmomanometer, the factors that affect owning of the
device, and the frequency of home blood pressure monitoring.

MATERIALS AND METHODS

Study Population

The present study included 359 prevalent hemodialysis patients.
All of the participants were older than 18 years. Patients from
five different dialysis centers in four different provinces of Turkey
were included in the study. While three hemodialysis centers were
located in the city center, two were in the towns. There were pa-
tients visiting the dialysis centers from both rural and urban areas.
All of the patients who received dialysis therapy in the hemodial-
ysis unit over the study course were enrolled into the study. Only
four dementia patients were excluded as they were unable to an-
swer the questions. Written informed consent was obtained from
the patient who participated in this study. All study procedures
were conducted in accordance with the Declaration of Helsinki.

The data were collected by means of a questionnaire performed
via a face-to-face interview in the dialysis units. Demographic
characteristics of the patients were recorded. It was questioned
whether the patient’s own home sphygmomanometer and, if
yes, the number and type of the devices. During the interview,
the types of home sphygmomanometer (automated upper-arm,
automated wrist, and nonautomated [aneroid or mercury]) were
described to the patient. They were questioned about the fre-
quency of blood pressure measuring and whether they used a
home sphygmomanometer on their own. The patients not own-
ing a home sphygmomanometer were questioned about the
reason for not buying one. It was recorded whether the patients
used antihypertensive medications and, if yes, the number of
drugs used. The patients were also questioned about the pres-
ence of diabetes (patients receiving oral antidiabetics and/or in-
sulin) and CV diseases (coronary artery disease, congestive heart
failure, cardiac valve replacement, cardiac pacemaker, peripher-
al vascular disease, and cerebrovascular disease). The arithme-
tic mean of the last three consecutive dialysis sessions’ pre-di-
alysis systolic and diastolic blood pressure values measured in
the hemodialysis unit was calculated and recorded. Patient files
at hemodialysis centers were reviewed for the patient’s demo-
graphic and clinical information.
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Statistical Analysis

The suitability of the variables for normal distribution was an-
alyzed by the Kolmogorov-Smirnov test. Descriptive statistics
were presented as the median and interquartile range (25%-
75%) for the variables not normally distributed. Categorical
variables were presented as frequencies and percentages. The
variables not showing normal distribution were compared us-
ing the Mann-Whitney U test. A chi-squared test was used to in-
vestigate whether there was any difference between the groups
in terms of frequencies. A multivariate analysis was performed
using the significant factors identified in univariate analysis.
Multivariate logistic regression analysis was used to determine
the independent predictors affecting owning of a home sphyg-
momanometer. A p-value smaller than 0.05 was considered sta-
tistically significant.

RESULTS

Of 359 patients, 164 (45.7%) were female, and 195 (54.3%)
were male. A total of 272 (75.8%) patients had a home sphyg-
momanometer. The rate of owning a home sphygmomanom-
eter among the patients in each of five different hemodialysis
centers was 67.8%, 71.4%, 73.6%, 79.6%, and 80%, respec-
tively. There was no difference between the dialysis centers
in terms of the rate of owning a home sphygmomanometer
(p=0.368).

Most of the patients who had a home sphygmomanometer were
using an automated upper-arm device. Of the patients owning a
home sphygmomanometer, 247 (90.8%) had a single, 22 (8.1%)
had two, and 3 (1.1%) had three devices (Table 1).

There was no difference between those owning or not owning a
home sphygmomanometer in terms of age, gender, duration of
hemodialysis, number of antihypertensive drugs, and pre-dial-
ysis blood pressure. A high education level, living in the urban
area, and having diabetes were associated with a higher rate of

Table 1. Types of home sphygmomanometers used

Patients Owning a Home

Sphygmomanometer

Types of Sphygmomanometers (n=272) (100%)
Automated upper-arm 155 (57%)
Automated wrist 70 (25.7%)
Nonautomated 23 (8.5%)
Automated upper-arm and wrist 10 (3.7%)
Automated upper-arm and nonautomated 8 (2.9%)
Automated upper-arm, wrist, and 3(1.1%)
nonautomated
Automated wrist and nonautomated 2 (0.7%)
Automated wrist and wrist 1(0.4%)
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Table 2. Factors associated with the possession of a home sphygmomanometer

Patients Owning Home Patients Not Owning Home
Clinical Characteristic Sphygmomanometer (n=272) Sphygmomanometer (n=87) p
Age (years) 64.5 (56-72) 67 (54-73) 0.684
Gender
Female 125 (46%) 39 (44.8%) 0.854
Male 147 (54%) 48 (55.2%)
Duration of hemodialysis (months) 50 (17-99) 49 (23-87) 0.741
Education
llliterate or literate 79 (29%) 33 (37.9%) 0.036
Primary or middle school graduate 155 (57%) 50 (57.5%)
High school or university graduate 38 (14%) 4 (4.6%)
Residence
Urban 226 (83.1%) 62 (71.3%) 0.016
Rural 46 (16.9%) 25 (28.7%)
Number of antihypertensive drugs
0 96 (35.3%) 31 (35.6%) 0.825
1 105 (38.6%) 36 (41.4%)
>2 71 (26.1%) 20 (23%)
Diabetes mellitus 102 (37.5%) 20 (23%) 0.013
Cardiovascular disease 126 (46.3%) 38 (43.7%) 0.666
Average pre-dialysis blood pressure <140/90 130 (47.8%) 39 (44.8%) 0.629
mm Hg

Data are expressed as median (interquartile range 25%-75%) and number (percentage)

BP: blood pressure

Table 3. Factors associated with ownership of home sphygmomanometer

(multivariate logistic regression analyses)

95%
0Odds | Confidence

Variables Ratio Interval P
Education

lliterate or literate 1

Primary or middle school graduate | 1.38 0.81-2.37 0.238

High school or university graduate | 4.77 1.52-14.98 | 0.008
Residence

Rural 1

Urban 1.70 0.95-3.03 0.072
Diabetes mellitus

Absent 1

Present 2.38 1.34-4.24 0.003

owning a home sphygmomanometer (Table 2). A multivariate
logistic regression analysis revealed that having diabetes and
being a high school or university graduate were the indepen-
dent variables for the possession of a home sphygmomanom-
eter (Table 3).

While 23.9% of the patients who had a home sphygmoma-
nometer have been measuring their blood pressure every
day, 14.7% reported that they are measuring it rarely or never
(Table 4). Of the patients owning a home sphygmomanome-
ter, 69.1% were able to measure their blood pressure on their
own, but 30.9% were unable to measure their blood pressure
without someone else’s help; 54.8% had bought their own
device, but 45.2% had the device bought by their children,
spouse, or other relatives.

When the 87 patients not owning a home sphygmomanome-
ter were questioned about the reason for not buying one, the
most frequent answer was “No reason, | just have not bought”
(59.8%) (Table 5).
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Table 4. Home blood pressure monitoring frequency

Patients Owning a
Home Blood Pressure Monitoring Home Sphygmomanometer
Frequency (n=272) (100%)
Everyday 65 (23.9%)
Once a week-few times a week 86 (31.6%)
Once a month-few times a month 81 (29.8%)
Very rare or never 40 (14.7%)

Table 5. Answers of the patients not owning a home sphygmomanometer
to the question “why have you not bought a home sphygmomanometer?”

Patients Not Owning a Home
Sphygmomanometer

Patients’ Answers (n=87) (100%)

No reason, | just have not bought. 52 (59.8%)

My blood pressure is good. 17 (19.5%)

I have never been in need of having a 4 (4.6%)

home sphygmomanometer.

Itis expensive. 4 (4.6%)

Itis out of order; | did not buy again. 3(3.4%)

My blood pressure is already being 3(3.4%)
measured during hemodialysis.

Other 4 (4.6%)
DISCUSSION

In the present study, we determined that 75.8% of patients on
hemodialysis have been using a home sphygmomanometer
and that the most common type was an automated upper-arm
device. Today, home sphygmomanometers are widely used.
They are available for home blood pressure monitoring and
are relatively cheap, affordable, user friendly, repeatable, and
useful in taking hypertension under control (10-13). It is neces-
sary for the diagnosis of white-coat hypertension and masked
hypertension (10, 11, 13). Nevertheless, a home sphygmoma-
nometer needs to be validated and to measure accurately. An
appropriate cuff size should be used for upper-arm devices (11,
14, 15). The patients who are going to use a home sphygmoma-
nometer must be trained how to measure blood pressure and
how to use the device (13).

The prevalence rates of owning a home sphygmomanometer and
performing home blood pressure monitoring have been investi-
gated in many countries, and in general, both were found higher
in the developed countries as compared to the developing coun-
tries. In Canada, 78% of patients who are hypertensive own a
home sphygmomanometer (16). Seventy percent of the patients
who are hypertensive in Germany (17) and 74.7% of the patients
who are hypertensive in Italy (18) regularly perform home blood
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pressure monitoring. Two studies from Turkey determined that
20.1%-46.6% of the patients who are hypertensive in this coun-
try own a home sphygmomanometer (12, 19). The rate of own-
ing a home sphygmomanometer among hypertensive patients
is 61.7% in Pakistan (20), 55% in Czech Republic (21), and 24%
in Singapore (22). In a study that examined patients with chronic
kidney disease (CKD) not receiving dialysis therapy, 66% of the
patients had a home sphygmomanometer (23). In the present
study, the rate of those owning a home sphygmomanometer was
very high among hemodialysis patients. It was higher than thatin
the CKD and/or hypertension patients from both Turkey and the
other countries. The fact that hypertension and blood pressure
variability are common among hemodialysis patients (24), that
hypotension can occur during dialysis therapy (25), and that cli-
nicians may recommend home blood pressure monitoring might
have caused patients on hemodialysis buying a home sphygmo-
manometer more frequently.

In the present study, most of the patients owning a home sphyg-
momanometer have been using an automated upper-arm
device. The guidelines as well recommend an automated up-
per-arm sphygmomanometer for home blood pressure moni-
toring (10, 13). In the developed countries, the patients more
frequently use an automated upper-arm device (16, 18). Two
studies from Turkey, however, determined that hypertensive
patients most frequently use an automated wrist device (12,
19). Contrary to the studies conducted in Turkey, hemodialysis
patients in the present study have been mostly using an auto-
mated upper-arm device. Patients have preferred an automated
upper-arm device probably because the automated upper-arm
devices are used by the hemodialysis centers and recommend-
ed by their physicians.

The rate of owning a home sphygmomanometer was higher
among patients with a higher education level, living in urban ar-
eas and having diabetes. A multivariate logistic regression analy-
sis revealed that the presence of diabetes and being high school
or university graduate are the independent variables for owning
the device. In different studies, a high education level was found
to be associated with a higher rate of owning a home sphygmo-
manometer and more frequent home blood pressure monitor-
ing (12, 18-21). The rate of owning a sphygmomanometer was
higher also in diabetes patients. Such a result could not be found
in the other studies conducted with hypertensive patients and
with patients with CKD not receiving dialysis therapy (18, 21-23).
Hypertension is quite common among patients with diabetes
(26). The fact that hypertension is present in most of the patients
with diabetes before the development of CKD and that they
have been living for a long time with hypertension might have
increased the rate of owning a home sphygmomanometer.

In the present study, the number of patients with systolic and di-
astolic blood pressures under 140 mmHg and 90 mmHg, respec-
tively, measured before dialysis therapy was similar between
those owning and not owning the device. In some studies, that
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involved hypertensive patients, owning a home sphygmoma-
nometer was found to be associated with a lower blood pres-
sure (12). The present study comprised all the patients in the
hemodialysis center whether or not they had hypertension. For
this reason, owning a home sphygmomanometer might have
not influenced the blood pressure. In addition, patients on he-
modialysis can perform home blood pressure monitoring even
they do not have hypertension just because of the blood pres-
sure variability (24) or for hypotension (25).

When we asked the patients why they have not bought a home
sphygmomanometer, they most frequently answered with, “No
reason, | just have not bought it.” In addition, “I have never been
in need of having a home sphygmomanometer,” “My blood pres-
sure is good,” and “My blood pressure is already being measured
during hemodialysis” were the other answers. All these answers
indicate that patients on hemodialysis are not aware of the im-
portance of home blood pressure monitoring. In the other earlier
studies, the patients not owning a home sphygmomanometer
have given similar answers (22, 23). In a study conducted on pa-
tients with CKD, the most common cause of not owning a device
was found to be the physicians not giving an advice on this sub-
ject (23). Moreover, some of the patients do not perform blood
pressure monitoring even though they own a home sphygmo-
manometer. Doctors should inform their hemodialysis patients
about hypertension, explain the importance of home blood pres-
sure monitoring, and give advice about owning a device.

The patientshould be trained on how to measure blood pressure
at home and use the device appropriately. In addition, training
family members as well may be needed (13). In the present
study, 30.9% of the patients owning a home sphygmomanome-
ter stated that they were unable to use the device without help
of another person. Dialysis patients’ inability to use the device
on their own results probably from senility, motor or cognitive
dysfunction, poor education, and visual problems (13).

CONCLUSION

A substantial proportion of patients on hemodialysis own a
home sphygmomanometer, most of which is an upper-arm de-
vice as recommended in guidelines. The rate of owning a de-
vice was higher among those with a high education level and in
patients with diabetes. Some patients do not or rarely perform
blood pressure monitoring, even though they have a home
sphygmomanometer. The most common cause of patients on
hemodialysis not buying a device was lack of knowledge about
the importance of home blood pressure monitoring.
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