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A multi-sensor recording unit, including the 
measurement of ambulatory (24h) blood pressure
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ABPMpro device (overview)

Technical design

- Oscillometric sensor
- 1-channel-ECG sensor (cuff)
- Actigraphy sensor (X/Y/Z)
- Body position sensor
- PPG (optical) sensor (ext)
- 3-channel-ECG sensor (ext)

- 125 gram weight (4.4 oz)
incl. battery, pump, valve, etc.

ECG sensor (ext)

PPG sensor (ext)
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ABPMpro device (overview)

Device configurations

ABPMpro Classic:
Oscillometric (cuff) blood pressure
Accelerometry (tri-axial)
Body position
ECG heart rate variability (internal)

ABPMpro Cardio (adding 3-lead ECG cable):
3-channel ECG recording (external)
Respiration rate
Pre-ejection period

ABPMpro Research (adding ECG and PPG):
PTT beat-to-beat blood pressure
Sleep arousals

ABPMpro Classic

ABPMpro Cardio

ABPMpro Research
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ABPMpro device (overview)

Device configurations

ABPMpro Classic:
Oscillometric (cuff) blood pressure
Accelerometry (tri-axial)
Body position
ECG heart rate variability (internal)

ABPMpro Classic
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ABPMpro device (1)

Oscillometric (cuff) blood pressure

Measurement during cuff inflation and/or 
Measurement during cuff deflation

artefact
during inflation

2nd attempt
during deflation

Cuff oscillations
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ABPMpro device (validation)

Validation data

The oscillometric measurements of blood pressure has been validated according 
to the ISO 81060-2 standard for both, inflation and deflation recordings

Including the validation post change in heart rate within the same individuals
(ambulatory condition)

Blood Press Monit. 2023 Jun 1;28(3):158-162.
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ABPMpro device (validation)

Validation data

www.stridebp.org 
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ABPMpro device (2)

Accelerometry (tri-axial)

- Allows to trigger an accoustic signal and/or to slightly delay the scheduled cuff 
measurement, when the sensor records too much movement (at the time of 
scheduled recording)

- Simultaneous recording of blood pressure and patient‘s activity data supports the 
interpretation of blood pressure changes  

peak in blood 
pressure

increased
motoric activity
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ABPMpro device (3)

Body position

Body position sensor together with the data on motoric activity allow for a more 
precise identification of day-/ versus night-time period (in-bed time)

Recorded body positions: supine, prone, upright, left, right, walking

-> Objective data, not dependent on the memory of the patient.

<-------- Night ------→
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ABPMpro device (4)

ECG heart rate variability (internal)

Cuff-integrated ECG electrodes allow for the continuous recording of 1-
channel-ECG data and subsequent analysis of heart rate variability

External ECG

Internal ECG
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ABPMpro device (overview)

Device configurations

ABPMpro Classic:
Oscillometric (cuff) blood pressure
Accelerometry (tri-axial)
Body position
ECG heart rate variability (internal)

ABPMpro Cardio (adding 3-lead ECG cable):
3-channel ECG recording (external)
Respiration rate
Pre-ejection period

ABPMpro Classic

ABPMpro Cardio
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ABPMpro device (5)

3-channel ECG recording (external)
Respiration rate
Pre-ejection period

Attaching a 3-lead ECG cable to the ABPMpro 
monitor allows for the simultaneous recording of 
24h holter ECG data.

With the use of impedance cardiography, 
respiration rate and pre-ejection period are derived

External ECG

Internal ECG

ABPMpro Cardio
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ABPMpro device (overview)

Device configurations

ABPMpro Classic:
Oscillometric (cuff) blood pressure
Accelerometry (tri-axial)
Body position
ECG heart rate variability (internal)

ABPMpro Cardio (adding 3-lead ECG cable):
3-channel ECG recording (external)
Respiration rate
Pre-ejection period

ABPMpro Research (adding PPG):
PTT beat-to-beat blood pressure
Sleep arousals

ABPMpro Classic

ABPMpro Cardio

ABPMpro Research
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ABPMpro device (7)

Sleep arousals

Attaching a photoplethysmogram (PPG) sensor to the ABPMpro monitor 
allows for the simultaneous recording of optical pulse waves.

The reduction in pulse wave amplitude is an accepted method to detect 
autonomous arousals

Detecting arousals by use of the PPG signal on the 
upper-arm is an indicator for sleep fragmentation
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ABPMpro device (6a)

PTT beat-to-beat blood pressure

Attaching a photoplethysmogram (PPG) sensor to the 
ABPMpro monitor allows for the simultaneous recording of 
optical pulse waves.

Pulse transit time (PTT) = Pulse traveling time from proximal 
(ECG r-peak) to distal (optical pulse wave) site, corrected for 
pre-ejection-period

Changes in PTT translate into 
changes of blood pressure. An 
increase in PTT reflects a decrease in 
blood pressure and vice versa.

PPG sensor 
located beneath 
the cuff
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ABPMpro device (6b)

- Continuous blood pressure (beat-to-beat) based on PTT/PAT
(pulse transit time / pulse arrival time)

PTT/PAT recording
15 minute beat-to-
beat BP recording

Oscillometric
recording at 

9:05 pm 
106 / 66 mmHg

Oscillometric
recording at 

9:20 pm 
121 / 78 mmHg

Each cuff-BP (24h) used for re-calibration of PTT/PAT

PTT beat-to-beat blood pressure
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ABPMpro device (limitations)

Limitations

The cuff measurement of ABPMpro is obtained via the oscillometric 
measurement principle. As such, the same limitations as for all automated cuff 
blood pressures apply, including:

- Movement artefacts
- Severe arrythmia
- Left-ventricular assist devices (‘heart pumps’)
- Measurement during hemodialysis (blood volume changes)

- BP ranges (systolic) below 60 mmHg / above 230 mmHg
- BP ranges (diastolic) below 40 mmHg / above 130 mmHg

- Validation in children (< age 12) pending
- Validation in pregnancy pending
- Validation in atrial fibrillation pending
- Validation of beat-to-beat blood pressure pending
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ABPMpro device (oscillometry)

Plotting the curve – opening the black box

Plotting the pressure curves is a helpful tool to eliminate cuff errors
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ABPMpro device (oscillometry)

Plotting the curve – opening the black box

Tri-axial accelerometer to eliminate movement artefacts and identifying the 
magnitue of influence of movement on the pressure curve
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Technical features (1)

ECG (1st channel of the external electrodes)

PPG (optical pulse waves)

Cuff pressure

Cuff oscillations

Activity

Position

Sleep/Wake detection

mailto:info@alf-distribution.com


© ALF Distribution GmbH – info@alf-distribution.com

Technical features (2)

Technical features (2):
Measurements

- Time-stamped multi-sensor data
- Many more channels to chose from for 

graphical display
 

• Oscillometric (cuff) blood pressure
• PTT beat-to-beat blood pressure
• 3-channel ECG recording
• Actigraphy / accelerometry / gyroscopy
• Body poistion (arm/thorax)
• Sleep arousals
• Respiration rate
• Heart rate variability
• Pre-ejection period
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Technical features (3)

Technical features (3):
Measurements

- Time-stamped multi-sensor data
 (track what happens)

Irrgeularity in the ECG, …

… will also show in the PPG
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Technical features (4)

Technical features (4):
Export all data

High sampling rate, …

… export of all raw data!
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Technical features (5a)

Technical features (5a):
Export all data – data format in ASCII / RIFF / EDF

Activity Cuff osc. Cuff press. ECG channel #1
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Technical features (5b)

Technical features (5b):
Export all data – data format in ASCII / RIFF / EDF

Imp-Resp Pleth Position X-axis

In addition (not shown): ECG channels #2 and #3, battery voltage, Y- and Z-axis
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Data opportunities
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ABPMpro device (comparison)

Comparison to standard ABPM devices (page #1)

Characteristic ABPMpro Standard ABPM

No tube design 
(device attached to cuff)

Inflation-/deflation 
measurement

Actigraphy / accelerometry 
sensors

Body position (arm sensor)

Internal ECG inside the cuff for 
heart-rate-variablility

Validated ISO81060:2

ABPMpro Classic
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ABPMpro device (comparison)

Comparison to standard ABPM devices (page #2)
ABPMpro Research

Characteristic ABPMpro Standard ABPM

Continuous blood pressure 
(beat-to-beat)

Optical sensor for detection of 
sleep arousals

3- channel ECG recording 
(holter ECG)

Body position (thorax sensor)

Impedance cardiography for 
detection of respiration rate

Export of all raw data incl. 
synchronized time stamp
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ABPMpro device (summary)

Take home messages

Improved patient acceptance to ABPM recordings
(increased patient comfort)

More successful (valid) ABPM recordings over 24h – less repeat exams
(avoiding tube kinks and „two-shots-on-one-recording“)

Additional data for the interpretation of 24h blood pressure profiles
(activity data, precise time-in-bed calculation)

ABPMpro research: Simultaneous recording of BP, ECG, activity, PPG, etc. 
and the interaction among these parameters may support in the 
understanding of underlying mechanisms of intervention
Export of all raw signal data will allow for data post-processing and the 
application of machine learning and artifical intelligence
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