
CLINICALLY APPROVED

The science 
behind 
BPM Core
Smart blood pressure monitor

with ECG & digital stethoscope



Heart disease: a silent killer

Heart disease is the leading cause of death among both men and women, according to the Centers for 
Disease Control. Approximately 610,000 Americans die of heart disease every year. Worldwide, the statistics 
are startling—17.9 million people die each year from cardiovascular disease, according to the World Health 
Organization. Early detection of heart disease can be crucial. Because some conditions can be asymptomatic 
or paroxysmal during their early stages, they may not be detected during infrequent physician or hospital visits. 

BPM Core is a smart blood-pressure monitor with electrocardiogram (ECG) and a digital stethoscope designed 
to help users monitor and prevent heart disease. In a medical setting, several different devices are used to 
monitor blood pressure, detect AFib and listen for signs of VHD—but with BPM Core, users can monitor blood 
pressure at home in one convenient 3-in-1 device and then share the results with their doctors in the Health 
Mate app. 

The award-winning BPM Core looks like a traditional arm cuff, but has advanced built-in medical sensors, 
including two stainless-steel electrodes located inside the cuff and on the tube, as well as a silicone membrane 
housing a digital stethoscope.

BPM Core may help to detect the following conditions:

• Hypertension (measured via systolic and diastolic blood pressure) is when the pressure of the blood being 
pumped through arteries is higher than it should be. Hypertension affects 1 in 3 adults. It is a major cause 
of strokes and plays a significant role in heart attacks.

• Atrial fibrillation (AFib) is the most prevalent type of arrhythmia, affecting the electrical conduction that 
controls the heart muscle. AFib has an average prevalence between 0.4% and 2%, depending on the study. 
It rises with age, from 2.3% in those older than 40 years to 5.9% in those older than 65 years.

• Valvular heart disease (VHD) affects how the valves function to regulate blood flow in and out of the heart. 
BPM Core notifies you if you’re at risk for any of the three most prevalent valvular heart diseases: aortic 
stenosis, mitral regurgitation and aortic regurgitation. Valvular heart disease has an average prevalence of 
2.5% but rises sharply with age, from 0.3% for people age 18 to 44 years to 10% for people over 65.

We’ve included some information on how BPM Core may help detect and monitor factors leading to these 
conditions.
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Hypertension

The definition of high blood pressure varies, depending 
on whether it is recorded at home or in the doctor’s 
office. When blood pressure is taken at home, it is 
considered normal when the average measurement 
is less than 130/80 mmHg. When it is measured by a 
doctor or pharmacist, blood pressure is considered 
normal when it is below 140/90 mmHg. When it 
exceeds these values, the person has hypertension.

Hypertension is one of the most common chronic 
diseases in the world and is considered a major 
cardiovascular risk factor. In addition, it causes 
anomalies and stiffening of the arterial walls due to 
the permanent mechanical pressure exerted on them. 
Chronic hypertension increases the risk of stroke, 
coronary heart disease, heart failure, kidney failure 
and cognitive disorders. 
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Figure 1: Classification of blood pressure levels from the European Society of 
Hypertension and the European Society of Cardiology

Symptoms

Signs of hypertension may include a constant or 
severe headache in the morning, dizziness, blurred 
vision, palpitations, sweating, and even nosebleeds.

Disease progression and consequences

High blood pressure can cause damage your body for 
years before symptoms develop. If left undetected, 
high blood pressure can lead to heart failure, stroke, 
kidney disease, vision loss, sexual dysfunction, and 
other conditions.

Diagnosis

High blood pressure is often “silent”, with no symptoms; 
therefore, many people may have hypertension 
without knowing it. Monitoring your blood pressure 
may enable you and your physician to detect 
hypertension before the onset of complications. Self-
measurement of blood pressure at home can be a 
useful tool for the screening and monitoring of high 
blood pressure, and information provided by BPM 
Core can be shared with your healthcare provider. 

Treatment

In addition to drug therapy, certain lifestyle changes 
can help reduce blood pressure. People with 
hypertension may want to reduce their intake of 
salt, alcohol, and high-fat foods; lose weight if they 
are overweight; stop smoking; increase fruit and 
vegetable consumption; and exercise regularly.

How does BPM Core work?

Blood pressure is indicated by two numbers. The first 
corresponds to systole, when the heart contracts and 
ejects blood into the arteries. The second corresponds 
to diastole, when the heart relaxes. The unit of 
measurement of blood pressure is the millimeter of 
mercury (mmHg).

Figure 2: Raw blood pressure signal and blood pressure signal without the 
baseline obtained with BPM Core

The self-inflating cuff of BPM Core accurately tracks 
and monitors systolic blood pressure, diastolic 
blood pressure and heart rate measurements, and 
provides results instantly on the device via an LED 
matrix display. The display also provides color-
coded feedback glowing green for normal, orange 
for moderate and red for high blood pressure. Data 
is also sent to the Health Mate app via Bluetooth or 
WiFi.
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Atrial fibrillation
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Atrial fibrillation (AFib) is a type of 
arrhythmia, or an irregular heartbeat.

Normally, electrical signals in the sinus 
node of the right atrium contract 
the heart so it pumps blood. In atrial 
fibrillation, the electrical impulses are 
disorganized and scattered throughout 
both atria. As a result, the heart beats 
too quickly and irregularly, which may 
lead to decreased blood flow and 
oxygen throughout the body.

Figure 3: Electrical activity of the heart with and without atrial fibrillation

Stages

AFib has three stages:   
• Paroxysmal: In this first stage, AFib comes and goes, and stops on its own. 
• Persistent: In the second stage, AFib progresses. It  lasts more than a week and can become permanent.
• Permanent: In the third and most severe stage, the condition progresses until the heart’s normal rhythm 

cannot be restored.
     
Symptoms

AFib is often asymptomatic. AFib may be brief (paroxysmal) with symptoms that come and go. Heart 
palpitations are the most common, and fatigue and weakness may also occur.

Diagnosis

The only way to diagnose AFib is to record an ECG. This makes diagnosis difficult during the early stage of 
the disease, as episodes of AFib are temporary, and may not often be registered during a cardiologist’s visit. 
To record an episode, patients can wear a Holter monitor for 24 hours or longer. Also, this disease may not be 
detected by a general practitioner if they do not have the ability to administer an echocardiogram.

Figure 4: Normal ECG graph (green) and ECG graph showing signs of atrial fibrillation (red)

Indeed, intermittent and symptom-based monitoring shows sensitivities ranging from 31 to 71% and negative 
predictive values ranging from 21% to 39% to identify patients who are already known to have AFib.

The main issue with diagnosing AFib is the ability to record an episode when the disease is at its early stage 
(paroxysmal) or asymptomatic. BPM Core records an ECG signal of 20 seconds that can be shared with a 
doctor to assist with analysis, diagnosis, and treatment.

For example, if the patient feels palpitations, they can record a measurement to record an episode. Also, because 
an ECG signal will be recorded during each measurement, BPM Core can help to diagnose an asymptomatic 
AFib.

Treatment 

The treatment goals for AFib are to reset the heart’s rhythm, prevent blood clots, and decrease the risk of 
strokes. The longer a patient has AFib, the less likely it is that doctors can restore a normal heart rhythm.
The recommended treatments for AFib include blood-thinning medicines that prevent blood clots or slow 



down the rate at which the ventricles are beating, although an abnormal heart rhythm may continue. Most people feel 
better and can function well if their heart rates are well controlled.

If these treatments are not working well, doctors may also prescribe rhythm-control medicines, or use electrical 
cardioversion—electrical shocks on the heart that trigger a normal rhythm while the patient is sleeping.

When drugs and electrical treatments are not effective, doctors may perform an ablation to destroy the tissue in the 
area where the heart is misfiring.      

Disease progression and consequences 

The progression of the disease varies among individuals. Most of the time, the disease progresses to permanent AFib. 

The risk of having a stroke is five times higher for people who have AFib. When a heart contraction is either too fast or 
too uneven, it doesn’t completely squeeze the blood out of the atria. The blood pools and can clot. The blood clot can 
be pumped out of the heart to the brain and block off the blood supply to an artery in the brain, causing a stroke.

AFib can cause the heart to beat so fast that it doesn’t fill up with enough blood to pump out to the body. This condition 
is called heart failure. Heart failure can cause fatigue and shortness of breath.

For those who have AFib, the risk of mortality is multiplied by a factor between 1.5 and 1.9.

How does BPM Core work?

BPM Core records a one-lead electrocardiogram between the left arm and the right arm for 20 seconds. In this signal, 
the algorithm will detect the QRS complex and analyze the time between each of them to determine whether the 
rhythm is normal or if the user potentially has AFib.

To record an ECG that can detect AFib, a user places the cuff on the upper arm and places the other hand on its 
stainless-steel sensors for 20 seconds. Heart rhythms are tracked and displayed within the Health Mate app and will 
show if the heart beats too quickly and irregularly.

Electrodes

Figure 5: Illustrations of how BPM Core records an ECG signal thanks to 3 electrodes



Valvular heart disease

Valvular heart disease (VHD) is characterized by damage to or a defect in one of the four heart valves: the mitral valve, 
aortic valve, tricuspid valve, or pulmonary valve.

Figure 6: Illustration of the four heart valves

Normally functioning valves ensure that blood flows with proper force in the proper direction at the proper time. In 
valvular heart disease, the valves become too narrow and hardened (stenotic) to open fully, or are unable to close 
completely (insufficient).

Figure 7: Illustration showing the difference between a normal and a damaged valve

The three most prevalent valvular heart diseases are:
• aortic stenosis
• aortic regurgitation
• mitral regurgitation

Symptoms of these diseases may be detected by BPM Core.

Symptoms

The severity of the symptoms does not necessarily correlate with the severity of the valve disease. Patients may not 
experience any symptoms, but still have severe valve disease.

Many symptoms are similar to those associated with congestive heart failure, such as shortness of breath and wheezing 
after limited physical exertion and swelling of the feet, ankles, hands or abdomen.

Diagnosis

Valvular heart diseases may be asymptomatic. 51% of people older than 65 could have undetected valvular heart disease. 
Valvular heart disease should be detected before the myocardium is affected in order not to delay a possible surgical 
intervention, such as a valve replacement.

A doctor can make a first diagnosis with a stethoscope to detect heart murmurs, which can be a sign of a heart valve 
condition. Patients may then be directed to a cardiologist for an echocardiogram. Sound waves directed at the heart 
produce video images of the heart in motion. This test assesses the structure of the heart, the heart valves and the blood 
flow through the heart. An echocardiograph helps the practitioner to get a close look at the heart valves and how well 
they’re working. An echocardiograph is a key instrument in assessing any type of valvular heart disease.

BPM Core detects three main valvular heart diseases: aortic stenosis, aortic regurgitation and mitral regurgitation. If 
there is a risk of valvular heart disease, BPM Core users will receive a notification encouraging them to visit their doctors.



Th
e 

sc
ie

nc
e 

b
eh

in
d

 W
it

h
in

g
s 

B
P

M
 C

o
re

Treatment 

The disease’s evolution must be monitored so the physician can implement surgical intervention when needed. 
No drug treatment can influence survival or delay surgery once symptoms of aortic and mitral valve disease 
appear. On the other hand, treatments can be put in place to overcome complications of valvular heart diseases, 
such as heart failure or atrial fibrillation.

Depending on the state of degradation of the valves, the extent of leakage or stenosis, and the impact on the 
heart muscle, surgical treatment may be required. Surgery is the gold-standard treatment for heart disease.

Heart valve repair is used to fix defects in the heart valve. If the valve’s lesions make it impossible to repair, the 
valve will be replaced by a complete prosthetic valve.

Disease progression and consequences

If valvular heart disease progresses, the heart valve will become increasingly damaged. 
If the valve does not open fully or close properly, it can put extra strain on your heart, making it pump harder 
to force the blood, and could lead to AFib or heart failure. A damaged valve is much more susceptible to 
infections. This sensitivity can lead to endocarditis, or an infection of the endocardium—the inner lining of the 
heart’s chambers and valves.

How does BPM Core work?

BPM Core has an embedded digital stethoscope, positioned 
to the left side of the user’s chest, that will capture the sound 
of the heart. This signal is analyzed to detect the three most 
prevalent heart diseases. Each of these diseases can be 
recognized via a characteristic pattern on the signal.

Normally functioning valves ensure that blood flows with 
proper force in the proper direction at the proper time in 
the heart. In valvular heart disease, the valves become too 
narrow and hardened (stenotic) to fully open, or are unable 
to close completely (regurgitation). To detect valvular issues, 
the device uses a digital stethoscope and analytical algorithm 
calibrated in collaboration with George Pompidou Hospital in 
Paris. A user places the sensor on the chest, and it records 
and evaluates heart performance for 20 seconds. Results 
are displayed on the device and within the Health Mate app, 
where they can also be heard.

       

Figure 9: Heart sounds of a healthy heart and a heart with a VHD

Conclusion

With the award-winning Withings BPM Core, you can monitor the risk for several common heart conditions at 
home and share the results with your doctor. Learn more about how this innovative 3-in-1 device can potentially 
help to detect and monitor conditions at https://www.withings.com/uk/en/bpm-core.

Figure 8:  
Illustration of how  

BPM Core captures  
the sound of the heart 

thanks to its digital 
stethoscope
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