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This survey highlighted the needs in developing smart health applications to treat HF, CAD, and stroke, and
the risk factors associated with them. It reviewed the existing technologies, highlighting the current gaps in
solutions presented for those needs. Finally, it presented a series of opportunities, including advanced analytic
techniques to be developed once new sensing solutions are available, that can guide impactful changes in the
way patients with cardiovascular disorders are cared for.

APPENDIX

A NORMAL CARDIAC PHYSIOLOGY

In order to better understand the opportunities discussed in this work, we provide a brief medical review of
normal function of the heart.

The heart consists of four chambers: two atria and two ventricles, one of each composing the right heart and
one of each composing the left heart. The two atria (singular atrium) drive blood into the two ventricles, and the
ventricles drive blood forward. The right heart takes deoxygenated blood from the body and pumps it through
the lungs. The left heart takes blood from the lungs and pumps it through the body. The left heart does more
work than the right heart, and the pressures that it produces are higher than the pressures produced by the right
heart. There are four valves in the heart. The right heart valves are the tricuspid and the pulmonic. The tricuspid
valve is between the right atrium and ventricle; the pulmonic valve is between the right ventricle and the lungs.
The valves of the left heart are the mitral and the aortic. The mitral valve is between the left atrium and ventricle,
while the aortic valve is between the left ventricle and the rest of the body.

The heart cycles through two phases as it beats: systole and diastole. In systole, the heart contracts and drives
blood forward. In diastole, the heart relaxes and refills with blood. One common metric of cardiac function is
blood pressure, represented by two numbers: a systolic and a diastolic pressure. The systolic pressure is the
pressure in the arteries as blood is actively pumped out of the heart. The diastolic pressure is the pressure in the
arteries as the heart relaxes. The heart typically spends about one-third of the time in systole and two-thirds of
the time in diastole. The normal heart produces two sounds, called S1 and S2. S1 is caused by the closing of the
mitral and tricuspid valves at the beginning of systole. Their closure prevents the backwards flow of blood from
the ventricles into the atria. S2 is caused by the closing of the aortic and pulmonic valves. Their closure prevents
the backwards flow of blood from the body or lungs backwards into the heart.
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