An
n Innovative Technology Profile:

Mobile Cardiovascular Tools

Class IV

Mobile cardiovascular tools represent the class of technologies that
enable patients with cardiovascular disease (CVD) to monitor and share
their vital signs with caregivers and providers using wireless technology.
These tools come in many forms, ranging from mobile blood pressure
(BP) monitors and electrocardiogram (ECG) monitors to body sensors,
and all enable remote monitoring of critical cardiovascular data.
Often CVD patients will not recognize or will ignore symptoms leading
to costly interventions sometimes resulting in mortality. These tools give
patients insight into their disease, allowing them to manage their disease and identify clinical aberrations
before they become serious problems.
There are many devices on the market today with varying levels of functionality. A representative sample
includes Withings and Hammacher Schlemmer’s mobile BP monitors, AliveCor’s AliveECG and SHL
Telemedicine’s SmartHeart, and Delta’s ePatch.
Use Case
 Cardiovascular disease (CVD) is a serious and costly condition for many Americans:
o In 2006, an estimated 80 million American adults had at least one type of CVD. 1
o Heart disease is the leading cause of death for people of most ethnicities in the U.S., including
African Americans, Hispanics and Whites. 2


Mobile cardiovascular tools encompass the range of technologies that enable patients to remotely
monitor their vital signs. Many require the patient to have access to a Smartphone, while others are
stand-alone devices with internet access:
o “Mobile BP Monitors” attach to smartphones, allowing patients to collect and monitor their BP
throughout the day, recognizing patterns more effectively than a single BP reading taken in the
clinic as status inherently changes over time. 3
o “Mobile ECG Monitors” similarly utilize the built-in functionality of smartphones to measure and
record electrocardiograms or transmit data to smartphones. The data can be used to diagnose
CVD and may enable detection of a cardiac event.
o “Mobile Body Sensors” are typically patches that adhere to the body collecting an array of vital
signs such as heart rate, physical activity and sleep patterns. Data are then transmitted to
smartphones or computers where patients and providers can view trends.



Manufacturers employ a variety of business models to reach patients:
o Manufacturers target both individual and larger customers like health insurers, hospitals, care
organizations, medical device manufacturers and service companies to spread their technologies. 4

Clinical Benefit
 Controlled BP has been shown in the literature to have significant clinical benefit:
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o

Controlled BP has been associated with a 35-40 percent mean reduction in stroke incidence, 2025 percent mean reduction in myocardial infarctions and more than 50 percent reduction in heart
failure, according to a manufacturer. 5



The clinical benefit of specific mobile cardiovascular tools has not been robustly quantified to date.



However, small manufacturer case studies suggest remote BP monitoring may have some prognostic
value:
o A hypertension management program that required real-time readings resulted in an average BP
reduction of 9 mmHg, from 147 mmHg to 138 mmHg over 6 months (manufacturer study,
n=904). 6
o Remote BP monitoring was more closely associated with the risk of cardiovascular mortality in
two population studies, but in another it was not a significant predictor for hypertensive patients. 7
o Remote BP monitoring was more closely associated with the risk of stroke in one population
study, but in another population study, no prognostic superiority was found. 8



Similarly, small manufacturer case studies suggest that remote ECGs may improve cardiac event
detection:
o Home ECG monitoring of high-risk post-myocardial infarction patients resulted in an average
number of alarms per day of 0.39, with a positive predictive value of 0.106 (manufacturer study,
n=10). 9
o A manufacturer study testing the AliveECG is currently underway (n=100).



There were no case studies available for “mobile body sensors” when this report was written. However,
international programs that used cardiac telemonitoring services similar to body sensor technologies
have successfully reduced the number of hospitalizations for CHF patients.
o In these programs, heart rate, blood pressure and body weight measurements were transmitted
daily to a telemonitoring service center.
o The probability of surviving the first year after a heart attack was more than double for patients
using cardiac telemonitoring services compared to those who did not use the service (mortality
rate of 4.4 percent compared to 9.7 percent) (Israel, Intervention = 699, Control = 3,899). 10
o Patients using cardiac telemonitoring services had a 66 percent reduction in total hospitalization
days compared to the year preceding study entry (Israel, n=118). 11

Financial Analysis
 As of yet, there is no specific evidence on the financial benefits of mobile cardiovascular tools.
However, the cost of CVD is growing exponentially:
o In 2009, the estimated direct and indirect costs of CVD were $475.3 billion. 12 A major contributor
to medical spending is inpatient hospital days reaching $71.2 billion, approximately one-fourth of
the total cost of inpatient hospital care in the U.S. 13 As such, there is potential for significant
savings if patients can be kept out of the hospital.
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Through there are no financial data for these tools in the U.S., the same international programs that
successfully reduced hospitalizations for CHF patients using cardiac telemonitoring services were shown
to result in significant gross savings:
o In Israel, gross savings were about $885 per 10,000 members annually. 14
o In Germany, a sick fund reported an average reduction in hospitalizations of 60 percent and a
gross savings of more than $7,000 per CHF patient annually. 15 A different sick fund estimated that
a 66 percent reduction in total hospitalization days would result in savings of at least $6.5 million
annually. 16



Currently, most mobile BP and ECG monitors are not reimbursed, requiring the patient to pay out-ofpocket.
o Mobile BP monitors range in price from $100-150
o Mobile ECG monitors range from $100-500. 17,18

Barriers to Adoption
 Financial Barriers: Widespread adoption is dependent on reimbursement. It is unlikely that patients will
pay out-of-pocket, especially safety-net populations.


Financial Barriers: The current fee-for-service payment mechanism does not pay for remote interactions.



Cultural Resistance: Whether or not patients will take an active role in their health care remains to be
seen.



Legal and Licensure Barriers: Medical licensure regulations limit cross-state medical consultations.



Limited Data: Additional studies are needed to verify the clinical and financial benefits of these tools.

Next Steps to Implementation
1. Clearly Define the Use Case: The use case for mobile cardiovascular tools is difficult to define. Some
might argue that these technologies were designed first and paired to chronic disease management after.
Only after the use case is clearly defined can the clinical and financial benefits be accurately quantified.
2. Consider Human Factors: Many of these technologies require an added effort from the patient and may
be burdensome for many. Using patient focus groups to understand barriers to adoption may help
inform future design decisions. In the future, these technologies should be developed to minimize
disruption to the patients routine such as incorporating these devices into shirts or devices already used
routinely.
3. Define Use Case for Safety-Net: These technologies may address a fundamental issue for the safety-net
population: access to routine and specialty services. Because these tools allow patients to monitor their
vital signs remotely, there is potentially a stronger use case for this population in particular.
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