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Abstract
Background and Aim: We have shown that better blood pressure
(BP) control can be achieved by using 3-month telemetric BP measurement (TBPM) in comparison with a standard-care control group
(C-G). The present analysis should clarify if this will also lead to a
better middle- and long-term BP control. Subjects and Methods:
Fifty-seven patients finished the main study. After the 3 months no
TBPM was performed. For 40 patients, 18 from the TBPM group
(TBPM-G) and 22 from the C-G, we obtained ambulant BP measurements (ABPMs) with a mean follow-up of 20 months. Seventeen
patients were lost to follow-up. BP target values were defined as
ABPM £ 130/80 or £ 125/75 mm Hg with diabetes or renal failure. Results: At the end of the follow-up, the systolic BP was
121.2 – 11.2 mm Hg in TBPM-G and 130.7 – 10.4 mm Hg in C-G,
and the diastolic BP was 72.8 – 10.9 versus 77.0 – 7.1 mm Hg,
respectively. Fifty-six percent in TBPM-G versus 40% in C-G
(p = 0.024) had a controlled BP as defined by ABPM criteria. Conclusions: TBPM helps achieve BP target values in patients with
previously inadequately treated arterial hypertension, and the benefit
is sustained. Beyond its immediate application, in comparison with
standard treatment, TBPM allows for a better BP adjustment in the
long term as well.
Key words: hypertension, telemedicine, telemetry, diagnosis of hypertension, diagnostic techniques and procedures, home blood
pressure monitoring, patient compliance, treatment goals

Introduction

A

rterial hypertension is one of the most widespread diseases. Its prevalence is 50% in persons older than 60 years
and 75% in persons suffering from obesity.1,2 Arterial
hypertension is the main risk factor for cardiovascular
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mortality.3 One contributing factor is the fact that fewer than half of
patients diagnosed with arterial hypertension are treated adequately,
regardless of the antihypertensive medication used in treatment.4
We have previously demonstrated that telemetric blood pressure (BP)
measurement (TBPM)-adjusted BP treatment will lead to a better BP
control after 3 months of intervention and that more patients will reach
the recommended target BP.5 In the control group only 36% of patients
could achieve BP below 140/90 mm Hg, as in other BP trials.2 Utilization
of TBPM in the initial titration period proved even more advantageous
for the stricter BP adjustment of high-risk patients ( > 125/75 mm Hg).
The continuous transfer of BP values to the treating physician
enabled constant interaction with the patient when necessary. Positive effects by TBPM on BP treatment have been reported6–9 and have
been explained by better adherence.10–12 Furthermore, it is assumed
that a larger number of interventions, such as reminders to take
medication or changes of medication, will result in a quicker and
more accurate BP control in the TBPM group (TBPM-G).
These data indicate that TBPM is superior to a single 24-h BP
measurement with regard to a quick and practicable titration of drug
dosage until the BP target is achieved. Besides giving a higher confidence in the medical therapy, TBPM also helped in the identification
of previously inadequately treated patients. It enables the physician
to bridge the diagnostic gap, especially in the period of initial BP
adjustment or change of therapy. TBPM seems to be as least as good
as home measurements by the patient him- or herself, while avoiding
known problems of incorrect documentation of data.13
The initial 3-month interventional study did not assess the longterm effect of TBPM-guided BP treatment. This is done in the current
analysis with an average follow-up of 20 months.
Portions of this study have been presented previously in abstract
form in journal supplements or congress abstract books.14–17

Subjects and Methods
Sixty patients previously participated in a randomized, nonblinded,
controlled intervention study. All patients included in the study were
female and male whites from the region of the southern Lower Saxony.
They were recruited from the hypertension outpatient clinic of the Nephrologic Center of Goettingen, Goettingen, Germany. During the intervention 3 patients dropped out.5 Therefore, only 57 patients were
eligible for the follow-up study. Of these, 17 patients were lost to followup as they did not want to participate or could not be contacted as they
moved. Therefore, 40 patients with initial inadequately treated arterial
hypertension (ambulant BP measurement [ABPM] controlled) were included in the final interpretation. Of these, 18 patients had received
TBPM (TBPM-G) over the course of 3 months, whereas the control group
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risk profile (no risk profile [130/80 mm Hg in ABPM] versus suffering
from diabetes mellitus or renal failure [125/75 mm Hg in ABPM]). The
C-G patients received standard treatment such as the implementation of
BP self-measurements and documentation of the values in a BP diary.
In addition, the experimental group in the previous study
was supplied with a telemetry device (Stabil-O-Graph; IEM
GmbH, Stolberg, Germany) for the daily transfer of BP values
measured at home to the treating physician. An alarm report was
sent via e-mail to the physician (Fig. 1) if one of the alarm criteria
for TBPM (Table 1) was met. In case of an insufficient BP control or

Table 2. Results and Structural Overview of Study Groups
over Time
MAIN STUDY
(3 MONTHS)
Fig. 1. The concept of data management: (1) The blood pressure data
from the patients were transmitted by the Stabi-o-graph via Bluetooth to the mobile phone; (2) the mobile phone sent the encrypted
data via short message service to the remote operating system
(ROS), and the ROS decoded the data and transmitted them to a
central database; (4) if alarm criteria were met, an alarm report was
sent via e-mail to the physician, (5) followed by contacting the patient by phone to resolve problems of compliance or existential
orientation, as well as further steps in therapy; and (6) the physician
was able to access the data and administer to the patient.

PARAMETER

TBPM-G

Size of group (n)
Distribution between
the sexes

C-G

FOLLOW-UP
(2.6 YEARS)
TBPM-G

C-G

30

30

18

22

13 M/17 F

16 M/14 F

9 M/9 F

12 M/10 F

2F

1M

6 F/4 M

3 F/4 M

55.6 – 17.9

56.9 – 17.8

Dropouts by sex

54.7 – 17.9

52.9 – 19.0

Systolic

142.8 – 11.1

141.4 – 12.6

NA

NA

Diastolic

82.8 – 10.4

82.8 – 10.4

NA

NA

Average age (years)
(mean – SD)
Baseline ABPM (mm Hg)

received standard care (C-G) during the intervention period. Dropouts
occurred because of relocation or a follow-up by primary care sites.

Final ABPM (mm Hg)

INTERVENTIONAL TBPM
Previously the TBPM-G patients were assigned to two subgroups
with different alarm algorithms and BP target values depending on the

Systolic

126.3 – 6.3

131.6 – 11.8

NA

NA

Diastolic

73.6 – 7.3

75.1 – 8.2

NA

NA

Follow-up ABPM (mm Hg)

Table 1. Alarm Criteria for Telemetric Blood Pressure
Monitoring
DIABETES MELLITUS AND/
OR RENAL INSUFFICIENCY
WITHOUT

WITH

> 160/110

> 150/100

> 135/85

> 130/80

Systolic

NA

NA

121.2 – 11.2

130.7 – 10,4

Diastolic

NA

NA

72.8 – 10.9

77.0 – 7.1

3.8 – 1.8

3.2 – 1.2

Antihypertensives
(n – SD)

3.6 – 1.7

3.2 – 1.8

Patients treated with (%/n)

Hypertension alarm
Single BP (mm Hg)
Mean BP (mm Hg) during the last 5 days

ACE inhibitors

60.7/17

55.2/16

77.2/13

54/12

Irbesartan

100/28

100/29

100/18

100/22

Beta-blocker

57.2/16

48.2/14

55/10

45/10

53.6/15

48.2/14

55/10

49.5/11

50/14

44.8/13

44/8

40.5/9

35.7/10

27.6/8

33/6

31.5/7

Hypotension alarm
Single BP (mm Hg)

< 90/50

Calcium channel
blocker

Mean BP (mm Hg) during the last 5 days

< 100/60

Diuretics

> 3 days

Others

No data transmission

This table is modified from that of Neumann et al.5 Renal insufficiency was
defined as an estimated glomerular filtration rate of < 60 mL/min/1.73 m2 using
the MDRD formula.
BP, blood pressure.
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ABPM, ambulant blood pressure measurement; ACE, angiotensin converting
enzyme; C-G, standard-care control group; F, female; M, male; NA, not available; SD, standard deviation; TBPM-G, telemetric blood pressure measurement
group.

LONG-TERM EFFECTS OF TELEMETRIC BP MONITORING

noncompliance, the physician was able to counteract, for example,
in the form of changing medication or intervention via phone. After
3 months a significantly better adjustment of BP was observed in
ABPM of the experimental group5 (Table 2).

LONG-TERM FOLLOW-UP
In order to evaluate the long-term effects of BP treatment by
TBPM, follow-up ABPMs of a subset of participants of the primary
study were carried out on average 18 months after the end of the
initial study. The patients were diagnosed again as part of a routine
reappearance in the hypertension outpatient clinic of the Nephrologic Center of Goettingen by an ABPM.
The average BP values as well as achievement of the target BP
values in the experimental and control group are compared with
measurements taken at the start and end of the primary observation
period, respectively.
After agreement of the local ethics committee to the amendment
of the former study5 and receipt of information and written consent
of the patients, initially 60 persons with uncontrolled hypertension
(ABPM according to European Society of Hypertension [ESH]/
European Society of Cardiology [ESC] guidelines) of the hypertension outpatient clinic of the Nephrologic Center of Goettingen
were included in the follow-up.

STATISTICS
For data interpretation we used Microsoft (Redmond, WA) Excel
(2002) and SSPS version 16 software (SPSS Inc., Chicago, IL). Levene’s
test was performed to evaluate homogeneity of variances. To test the
significance of our results we applied chi-squared tests as well as
paired and unpaired t tests. A two-tailed statistical power-calculation
test of average was performed (91% at a confidence level of 5%). We
assessed a p value below 0.05 as an indicator for significance. The
examination was based on percentile
distributions of BP values.

from 143.3 – 11.0/82.6 – 10.5 mm Hg to 126.5 – 6.5 ( p < 0.001)/
73.6 – 7.3 ( p < 0.001) mm Hg. In controls, BP (systolic/diastolic) was
decreased from 141.4 – 12.6/82.1 – 6.5 mm Hg to 131.6 – 11.8
( p < 0.001)/75.1 – 8.2 ( p < 0.001) mm Hg. The differences amounted
to - 16.8 mm Hg (systolic)/ - 9.0 mm Hg (diastolic) in the experimental group and - 9.8 mm Hg (systolic)/ - 7.0 mm Hg (diastolic) in
controls ( p = 0.040 for systolic; p = 0.356 for diastolic).5
After an observation period of 617.7 – 139.0 days, on average, in the
TBPM-G there was a further decrease of BP (systolic/diastolic) to
121.2 – 11.2 ( p = 0.175)/72.8 – 10.9 ( p = 0.474) mm Hg. In controls,
there was a change to 130.7 – 10.4 ( p = 0.917)/77.0 – 7.1 ( p = 0.141) mm
Hg after an observation period of 576.7 – 133.1 days on average (Figs. 2
and 3). Thus the respective changes in the experimental group and C-G
were - 4.1/ - 0.2 mm Hg ( p = 0.286) for systolic BP and - 1.7/ + 2.1 mm
Hg ( p = 0.356) for diastolic BP.

BP TARGET VALUES
The defined target BP values were achieved by 54% (n = 15) of the
patients in the experimental group and by 36% (n = 10) of the C-G
patients ( p = 0.007, chi-squared test) after the initial 3-month period
(Fig. 4). In subgroup 1 (BP target value of 130/80 mm Hg), 57% of the
experimental group (n = 8) and 46% (n = 6) of the C-G achieved the
required target value ( p = 0.120, chi-squared test). In subgroup 2 (BP
target value of 125/ 75 mm Hg), only 19% (n = 3) of the C-G and 50%
(n = 7) of the experimental group achieved the required target value
( p < 0.001, chi-squared test).5
After 617.7 and 576.7 days, 56% (n = 10) of the experimental group
and 40% (n = 9) of the control group achieved the target value
( p = 0.024, chi-squared test) (Fig. 4). In subgroup 1 (BP target value of
130/80 mm Hg), 67% (n = 6) of the experimental group and 50% of the
C-G achieved the required target value ( p = 0.011, chi-squared test). In
subgroup 2 (BP target value of 125/75 mm Hg), on the other hand,

Results
At the start of this follow-up, 40
patients (TBPM-G, n = 18; C-G, n = 22)
were available for examination (Table 2). Their average number of practice consultations was 2.6 – 1.2 per
year, whereas the recommended frequency was two per year for no-risk
patients and four per year for patients with impaired renal function,
respectively.

ABPM
After an observation period of 3
months, with the help of a telemetry intervention in the TBPM-G,
BP (systolic/diastolic) was decreased

Fig. 2. Effect of telemetric blood pressure measurement (TBPM) on ambulant blood pressure measurement, shown by differences between the control group and the TBPM group concerning the mean
diastolic blood pressure during the short-term intervention period and after long-term follow-up.
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bulatory BP values will lead to a worse
titration and individualized BP medication, which will lead to a long-term
failure to achieve the recommended
BP values. Thus, patient noncompliance is only one of the reasons why BP
control is often not satisfactory; physicians’ lack of knowledge of quality
home BP readings is a second important reason.22
In the present article, we show for
the first time that in addition to immediate effects there is also a longterm effect of TBPM. This effect
seems to be able to improve the
treatment quality, which has remained static for 10 years on a quite
similar level, depending on social
Fig. 3. Effect of telemetric blood pressure measurement (TBPM) on ambulant blood pressure measurement, shown by differences between the control group and the TBPM group concerning the mean economics and sequelae.23 The possystolic blood pressure during the short-term intervention period and after long-term follow-up.
itive outcome on long-term BP
control can be explained by the oponly 33% (n = 4) of the C-G and 56% (n = 5) of the experimental group
timized therapy adjustment in the titration period as well as to an
achieved the required target value ( p = 0.001, chi-squared test).
increase of patient adherence during follow-up.
It has been shown that suboptimal adjustment of antihypertensive
therapy (number of drugs and dose too low, combination therapy
Discussion
insufficient, stoppage of drugs due to side effects) nonadherence was
The use of telemetry is seen as a promising technique.18–20 Yet,
the main problem in an effective hypertension therapy.24,25 A good
long-term effects of telemetry methods have not been examined.21
compliance is especially needed if three to four antihypertensives are
This study was able to demonstrate that the group with an initial
TBPM-guided decision algorithm achieved a better longterm BP control, even after the
TBPM intervention was stopped
after the initial study period of 3
months. In patients with a BP
target of < 125/75 mm Hg, the
rate was significantly lower
than in a patient group with a
BP target of < 130/80 mm Hg,
but the rate was always better in
the TBPM-G. In the standard
treatment group the rate was
around 40%, whereas nearly
60% reached it in the TBPM-G.
It is interesting that the BP
achievement rate remained stable during the long-term follow-up period. The fact that BP
values in both groups did not
deteriorate might be explained
by the compliance-supporting
effect of taking part in a study.5 Fig. 4. Final and follow-up by distribution of absolute numbers and percentages of achieved and not
Our data suggest that the fail- achieved blood pressure targets after 3 months and the long-term period in the telemetric blood pressure
ure to obtain high-quality am- measurement (TBPM) group and controls.
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needed to achieve the target BP value26–28 because an inverse relationship of the number of drugs and compliance has already been
described.29
TBPM can add to compliance to achieve an individually optimized
treatment regimen because it involves the patient actively in his or her
therapy even beyond its actual scope. Thus not only are monitoring and
an optimized BP adjustment possible during the titration phase, but also
a long-term modification of the patient’s attitude toward his or her
disease and an understanding of the necessity of an effective therapy
seem to happen. These are important mainstays for fostering compliance.30,31 It has already been shown in patients with heart failure that
compliance improves when telemetry is used.32 Furthermore there is a
significant association among good compliance of a patient suffering
from high BP, the resulting BP control, and the therapeutic outcome.33
With regard to the effect of TBPM on long-term BP control, the requirements of the recent ESH/ESC guidelines,34 and promising results
of other studies,8,9,35,36 we recommend the following procedure for
management of hypertension: Initially a 24-h ABPM should be obtained37 to assess the current BP control. If the result is not satisfactory,
a 4-week optimization should be tried. If this does not lead to reaching
the BP targets, an 8-week ‘‘interventional’’ telemetry should be carried
out to optimize the BP medication to achieve the optimal control in this
individual patient.5 During follow-up, annual 24-h ABPMs should be
carried out to assess the current BP control and to re-adjust the medication if necessary. According to the current ESH/ESC guidelines for
self-measurement at home,38,39 this procedure should be accompanied
by self-measurements at home (measuring 1 whole week in 3 months).
In conclusion, our data suggest that telemetric assessment will lead
not only to a better short-term BP control but also to a better longterm control. Whether these findings will also translate into a better
outcome needs to be clarified in larger prospective studies. In addition, the cost-effectiveness needs to be analyzed. The latter is currently under investigation by the EDiMed (Assessment of the
efficiency of service configurations in telemedicine), a national
project supported by the Federal Ministry of Education and Research
in cooperation with the University of Augsburg (Center for Performance Research & Analytics), the University of Goettingen (Professorship for Information Management), the University Medical
Center Goettingen (Department of Medical Informatics), the University of Kassel (Department of Information Systems), the University
of Bielefeld (Department of Health Economy and Health Management), and the Blutdruckinstitut Göttingen e.V. The collection of data
on a larger sample of interventional TPBM patients is projected to be
the subject of the ESH-affiliated BRAVE Foundation (Beneficence for
research on arterial hypertension and vascular risk and education
e.V.) at a European level in the near future as EUSTAR (European
Society of Hypertension Telemedicine in Arterial Hypertension
Register, www.eustar.eu).

.

TBPM enables a better BP monitoring than office BP in standard
outpatient care in an ABPM controlled study design.5
This study’s defined alarm criteria/algorithms proved to be
practicable.5

WHAT THIS STUDY ADDS
.

.

A 3-month TBPM intervention results in a long-lasting effect on BP
control.
Based on ABPM, the difference between patients after TBPM and
patients undergoing standard outpatient care remained unchanged
after a total observation period of about 20 months.

Disclosure Statement
No competing financial interests exist.

REFERENCES
1. Meisinger C, Heier M, Volzke H, Lowel H, Mitusch R, Hense HW, Ludemann
J. Regional disparities of hypertension prevalence and management within
Germany. J Hypertens 2006;24:293–299.
2. Wolf-Maier K, Cooper RS, Banegas JR, Giampaoli S, Hense HW, Joffres M,
Kastarinen M, Poulter N, Primatesta P, Rodriguez-Artalejo F, Stegmayr B,
Thamm M, Tuomilehto J, Vanuzzo D, Vescio F. Hypertension prevalence and
blood pressure levels in 6 European countries, Canada, and the United States.
JAMA 2003;289:2363–2369.
3. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global and regional
burden of disease and risk factors, 2001: Systematic analysis of population
health data. Lancet 2006;367:1747–1757.
4. Lowel H, Meisinger C, Heier M, Hymer H, Alte D, Volzke H. [Epidemiology
of hypertension in Germany. Selected results of populationrepresentative cross-sectional studies]. Dtsch Med Wochenschr
2006;131:2586–2591.
5. Neumann CL, Menne J, Rieken EM, Fischer N, Weber MH, Haller H, Schulz EG.
Blood pressure telemonitoring is useful to achieve blood pressure control in
inadequately treated patients with arterial hypertension. J Hum Hypertens
2011;25:732–738.
6. Rogers MA, Small D, Buchan DA, Butch CA, Stewart CM, Krenzer BE, Husovsky
HL. Home monitoring service improves mean arterial pressure in patients with
essential hypertension. A randomized, controlled trial. Ann Intern Med
2001;134:1024–1032.
7. Omboni S, Guarda A. Impact of home blood pressure telemonitoring and blood
pressure control: A meta-analysis of randomized controlled studies. Am J
Hypertens 2011;24:989–998.
8. Margolis KL, Asche SE, Bergdall AR, Dehmer SP, Groen SE, Kadrmas HM, Kerby
TJ, Klotzle KJ, Maciosek MV, Michels RD, O’Connor PJ, Pritchard RA, Sekenski JL,
Sperl-Hillen JM, Trower NK. Effect of home blood pressure telemonitoring and
pharmacist management on blood pressure control: A cluster randomized
clinical trial. JAMA 2013;310:46–56.
9. Zullig LL, Dee Melnyk S, Goldstein K, Shaw RJ, Bosworth HB. The role of home
blood pressure telemonitoring in managing hypertensive populations. Curr
Hypertens Rep 2013;15:346–355.
10. Friedman RH, Kazis LE, Jette A, Smith MB, Stollerman J, Torgerson J, Carey K. A
telecommunications system for monitoring and counseling patients with
hypertension. Impact on medication adherence and blood pressure control. Am
J Hypertens 1996;9:285–292.

WHAT IS KNOWN ABOUT THIS TOPIC
.

.

Far less than half of the diagnosed hypertensive patients are
treated adequately and reach target BP values.1

11. Pickering TG, Gerin W, Holland JK. Home blood pressure teletransmission for
better diagnosis and treatment. Curr Hypertens Rep 1999;1:489–494.

ª M A R Y A N N L I E B E R T , I N C .  VOL. 21

NO. 3  MARCH 2015

TELEMEDICINE and e-HEALTH 149

NEUMANN ET AL.

12. Madsen LB, Kirkegaard P, Pedersen EB. Health-related quality of life (SF-36)
during telemonitoring of home blood pressure in hypertensive patients: A
randomized, controlled study. Blood Press 2008;17:227–232.

30. Heisler M. Actively engaging patients in treatment decision making and
monitoring as a strategy to improve hypertension outcomes in diabetes
mellitus. Circulation 2008;117:1355–1357.

13. Mengden T, Hernandez Medina RM, Beltran B, Alvarez E, Kraft K, Vetter H.
Reliability of reporting self-measured blood pressure values by hypertensive
patients. Am J Hypertens 1998;11:1413–1417.

31. Szirmai LA, Arnold C, Farsang C. Improving control of hypertension by an
integrated approach—Results of the ’Manage It Well!’ programme. J Hypertens
2005;23:203–211.

14. Schulz EG, Neumann L, Schmidt-Thru JM, Schwarz A, Korth U, Weber MH.
Long-term effects of 3 months blood pressure telemonitoring in inadequately
treated patients with hypertension [abstract]. J Clin Hypertens 2009;
11(Suppl 1):A164.

32. Antonicelli R, Testarmata P, Spazzafumo L, Gagliardi C, Bilo G, Valentini M, Olivieri
F, Parati G. Impact of telemonitoring at home on the management of elderly
patients with congestive heart failure. J Telemed Telecare 2008;14:300–305.

15. Schulz EG, Schmidt-Truhn JM, Neumann L, Schwarz A, Korth U, Weber MH. Longterm effects of 3 months blood pressure telemonitoring in inadequately treated
patients with hypertension [abstract]. J Hypertens 2009;27(Suppl 4):S266.
16. Schulz EG, Schmidt-Truhn JM, Neumann L, Schwarz A, Korth U, Weber MH.
Long-term effects of 3 months blood pressure telemonitoring in inadequately
treated patients with hypertension [abstract]. Dtsch Med Wochenschr
2009;134(Suppl 7):S249.
17. Schulz EG, Schmidt-Truhn JM, Neumann L, Schwarz A, Korth U, Weber MH. Longterm effects of 3 months blood pressure telemonitoring in inadequately treated
patients with hypertension [abstract]. Int J Cardiol 2009;137(Suppl 1):S18.
18. Holzgreve H. [Telemonitoring in hypertension]. MMW Fortschr Med
2012;154(22):61–63.
19. Mengden T, Vetter H, Tisler A, Illyes M. Tele-monitoring of home blood pressure.
Blood Press Monit 2001;6:185–189.
20. Pare G, Jaana M, Sicotte C. Systematic review of home telemonitoring for
chronic diseases: The evidence base. J Am Med Inform Assoc 2007;14:269–277.
21. McKinstry B, Hanley J, Wild S, Pagliari C, Paterson M, Lewis S, Sheikh A, Krishan
A, Stoddart A, Padfield P. Telemonitoring based service redesign for the
management of uncontrolled hypertension: Multicentre randomised controlled
trial. BMJ 2013;346:f3030.
22. Schulz EG, Battegay E, Neumann L, Schmidt-Weitmann S, Brockes C. [How to
follow-up on the recommendations of the ESH/ESC guidelines for different
kinds of blood pressure measurement methods]. Praxis 2009;98:527–533.
23. Erdine S, Aran SN. Current status of hypertension control around the world. Clin
Exp Hypertens 2004;26:731–738.
24. Yakovlevitch M, Black HR. Resistant hypertension in a tertiary care clinic. Arch
Intern Med 1991;151:1786–1792.
25. Hobbs FD, Erhardt L. Acceptance of guideline recommendations and perceived
implementation of coronary heart disease prevention among primary care
physicians in five European countries: The Reassessing European Attitudes
about Cardiovascular Treatment (REACT) survey. Fam Pract 2002;19:596–604.
26. Bakris GL, Williams M, Dworkin L, Elliott WJ, Epstein M, Toto R, Tuttle K, Douglas J,
Hsueh W, Sowers J. Preserving renal function in adults with hypertension and
diabetes: A consensus approach. National Kidney Foundation Hypertension and
Diabetes Executive Committees Working Group. Am J Kidney Dis 2000;36:646–661.
27. Lewis EJ, Hunsicker LG, Clarke WR, Berl T, Pohl MA, Lewis JB, Ritz E, Atkins RC,
Rohde R, Raz I. Renoprotective effect of the angiotensin-receptor antagonist
irbesartan in patients with nephropathy due to type 2 diabetes. N Engl J Med
2001;345:851–860.
28. Julius S, Kjeldsen SE, Weber M, Brunner HR, Ekman S, Hansson L, Hua T, Laragh
J, McInnes GT, Mitchell L, Plat F, Schork A, Smith B, Zanchetti A. Outcomes
in hypertensive patients at high cardiovascular risk treated with regimens
based on valsartan or amlodipine: The VALUE randomised trial. Lancet
2004;363:2022–2031.
29. Claxton AJ, Cramer J, Pierce C. A systematic review of the associations between
dose regimens and medication compliance. Clin Ther 2001;23:1296–1310.

150 TELEMEDICINE and e-HEALTH M A R C H 2 0 1 5

33. Weir MR, Maibach EW, Bakris GL, Black HR, Chawla P, Messerli FH, Neutel JM,
Weber MA. Implications of a health lifestyle and medication analysis for
improving hypertension control. Arch Intern Med 2000;160:481–490.
34. Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A, Bohm M, Christiaens T,
Cifkova R, De Backer G, Dominiczak A, Galderisi M, Grobbee DE, Jaarsma T,
Kirchhof P, Kjeldsen SE, Laurent S, Manolis AJ, Nilsson PM, Ruilope LM,
Schmieder RE, Sirnes PA, Sleight P, Viigimaa M, Waeber B, Zannad F, Burnier M,
Ambrosioni E, Caufield M, Coca A, Olsen MH, Tsioufis C, van de Borne P,
Zamorano JL, Achenbach S, Baumgartner H, Bax JJ, Bueno H, Dean V, Deaton C,
Erol C, Ferrari R, Hasdai D, Hoes AW, Knuuti J, Kolh P, Lancellotti P, Linhart A,
Nihoyannopoulos P, Piepoli MF, Ponikowski P, Tamargo JL, Tendera M, Torbicki
A, Wijns W, Windecker S, Clement DL, Gillebert TC, Rosei EA, Anker SD,
Bauersachs J, Hitij JB, Caulfield M, De Buyzere M, De Geest S, Derumeaux GA,
Erdine S, Farsang C, Funck-Brentano C, Gerc V, Germano G, Gielen S, Haller H,
Jordan J, Kahan T, Komajda M, Lovic D, Mahrholdt H, Ostergren J, Parati G, Perk
J, Polonia J, Popescu BA, Reiner Z, Ryden L, Sirenko Y, Stanton A, StruijkerBoudier H, Vlachopoulos C, Volpe M, Wood DA. 2013 ESH/ESC guidelines for the
management of arterial hypertension: The Task Force for the Management of
Arterial Hypertension of the European Society of Hypertension (ESH) and of the
European Society of Cardiology (ESC). Eur Heart J 2013;34:2159–2219.
35. Kaambwa B, Bryan S, Jowett S, Mant J, Bray EP, Hobbs FR, Holder R, Jones MI,
Little P, Williams B, McManus RJ. Telemonitoring and self-management in the
control of hypertension (TASMINH2): A cost-effectiveness analysis. Eur J Prev
Cardiol 2013;21:1517–1530.
36. Omboni S, Gazzola T, Carabelli G, Parati G. Clinical usefulness and cost effectiveness
of home blood pressure telemonitoring: Meta-analysis of randomized controlled
studies. J Hypertens 2013;31:455–467; discussion 467–468.
37. Vetter H, Mengden T, Kraft K. Verbesserung der Langzeitkontrolle der arteriellen
Hypertonie mit Blutdruckselbstmessung. Dtsch Arztebl 1998;95:2833–2842.
38. Parati G, Pickering TG. Home blood-pressure monitoring: US and European
consensus. Lancet 2009;373:876–878.
39. Parati G, Omboni S, Bilo G. Why is out-of-office blood pressure measurement
needed? Home blood pressure measurements will increasingly replace
ambulatory blood pressure monitoring in the diagnosis and management of
hypertension. Hypertension 2009;54:181–187.

Address correspondence to:
Egbert G. Schulz, Dr. med.
Nephrologisches Zentrum Göttingen
An der Lutter 24
37075 Göttingen
Germany
E-mail: eg.schulz@nz-goe.de
Received: March 24, 2014
Revised: June 5, 2014
Accepted: June 16, 2014

