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Introduction 

Mobile health, more colloquially known as mHealth, has been evolving in the healthcare 

space for the past few years - evidenced by the 47,911 mHealth app products currently in the 

Apple App Store.  With a surge in technological advancements comes the promise of better/more 1

personal care for patients. Unfortunately, studies have found that while the potential of mHealth 

apps improving health outcomes is high, their implementation and execution often fall short.  2

These shortfalls can be attributed to multiple factors including the absence of user input in the 

development of mHealth apps, fragmentation among the healthcare system, and lack of guiding 

regulations regarding the efficacy and security of the mHealth technology itself. Fragmentation 

is driven by the two different types of actors producing mHealth apps: traditional incumbents in 

the healthcare space such as hospitals and health insurance companies and non-traditional 

entrants such as technology giants and start ups. While both types of actors strive to improve 

patient outcomes, they employ divergent approaches when developing mHealth apps. There is 

currently a gap in the development and acceptance of apps by patients. Optimal benefits cannot 

be achieved without widespread adaptation. This paper sets out to better understand the most 

promising potential benefits of mHealth apps and discern barriers to adaptation. Through a 

comparative case study, I evaluate current mHealth development efforts on behalf of  a 

traditional incumbent, a health system, and a non-traditional entrant, a technology start-up 

company. Finally I propose solutions on the business and policy level to optimize mHealth 

technologies to improve health outcomes.  

1 Statista. (2018). Healthcare Apps Available Apple App Store 2018 | Statistic. Retreived from 
www.statista.com/statistics/779910/health-apps-available-ios-worldwide/. 
2 Saee Hamine, Emily Gerth-Guyette, Dunia Faulx, Beverly B Green, Amy Sarah Ginsburg. (2015). Impact of 
mHealth Chronic Disease Management on Treatment Adherence and Patient Outcomes: A Systematic Review. 
Journal of Medical Internet Research. Retrieved from: http://www.jmir.org/2015/2/e52/.  

 

http://www.statista.com/statistics/779910/health-apps-available-ios-worldwide/
http://www.statista.com/statistics/779910/health-apps-available-ios-worldwide/
http://www.jmir.org/2015/2/e52/


Connors 2 

Definition of mHealth 

mHealth can be defined in many ways. The Global Observatory for eHealth of the World 

Health Organization (WHO) defines mHealth as “medical and public health practice supported 

by mobile devices, such as mobile phones, patient monitoring devices, personal digital assistants, 

and other wireless devices.”  The Institute of Electrical and Electronics Engineers defined 3

mHealth as “mobile computing, medical sensor, and communications technologies for 

health-care.”  The National Institutes of Health (NIH) consider mhealth to be “the use of mobile 4

and wireless devices (cell phones, tablets, etc.) to improve health outcomes, health care services, 

and health research.”  These are just three of many descriptions accepted by healthcare 5

professionals throughout the world. In a 2011 report, the WHO noted that there had been no 

standard definition established.  Nine years later, this unified description is still lacking, 6

however, most sources agree that mHealth is the use of mobile devices to support health 

practices.  

Much like the definition of the term mHealth, efforts to integrate mHealth into practice 

have been divergent and have resulted in varying degrees of success. The WHO found that the 

emergence of mHealth within most member states, namely those on the Asian continent, has 

been very experimental rather than strategic.   The production and introduction of new mHealth 7

3 World Health Organization. (2011). mHealth: New Horizons for health through mobile technologies. Global 
Observatory for eHealth Series- Volume 3. Retrieved from 
https://www.who.int/goe/publications/goe_mhealth_web.pdf.  
4 Istepanian, R.S.H, Jovanov, E., Zhang, Y.T. (2004, November 30). Guest Editorial Introduction to the Special 
Section on M-Health: Beyond Seamless Mobility and Global Wireless Health-Care Connectivity. IEEE 
Transactions on Information Technology in Biomedicine. Retrieved from: 
https://ieeexplore.ieee.org/document/1362649  
5 PAR-14-028: Mobile Health: Technology and Outcomes in Low and Middle Income Countries (R21). (n.d.). 
Retrieved from https://grants.nih.gov/grants/guide/pa-files/PAR-14-028.html.  
6 World Health Organization. (2011). mHealth: New Horizons for health through mobile technologies. 
7 World Health Organization. (2011). mHealth: New Horizons for health through mobile technologies.  

 

https://www.who.int/goe/publications/goe_mhealth_web.pdf
https://ieeexplore.ieee.org/author/37282398900
https://ieeexplore.ieee.org/author/37323659400
https://ieeexplore.ieee.org/author/37085683619
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4233
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4233
https://ieeexplore.ieee.org/document/1362649
https://grants.nih.gov/grants/guide/pa-files/PAR-14-028.html
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technologies to the market are found in two distinct groups: traditional incumbents and 

non-traditional entrants.  Incumbents refer to those already in the healthcare market: hospitals, 8

pharmacies, insurance companies, and long standing medical device companies. Non-traditional 

entrants range from tech giants like Apple and Google to start ups like Drchrono, an application 

that allows a patient to hold their electronic medical records (EMR) in their pocket on their 

phone. The two natures of the companies creating the mHealth technologies has led to an 

abundance of creativity in the field. While the diversity of products can lead to new promising 

technologies being founded, they also cause chaos in the mHealth realm for two reasons. First, 

there is an overload of options. Patients and physicians alike are unable to know which software 

would work best for them. It is easy to feel inundated with the information. Second, there is a 

lack of communication between the incumbents and the non-traditional entrants. The incumbents 

in the field often represent the organizations who are actually providing patient care. This 

disconnect accounts for the experimental nature of the mHealth emergence throughout the world.  

 

Potential Benefits of mHealth 

There are two major potential benefits of mHealth technologies, given the current array 

and capabilities of software. First is improved chronic disease management, and second is more 

accessible health documentation, such as through electronic health records (EHR).  

 

Benefit I: Chronic Disease Management 

8 David Kaercher CareFirst Presentation Jan 17, 2020.  

 



Connors 4 

In the United States today, six in ten Americans are living with at least one chronic 

disease.  Figure 1 shows the leading causes for death in the US. Figure 2 reflects the health 9

conditions that have the greatest impact on quality of life of US citizens.  

Figure 1: Cause of Death in US 2017  10

 

 

 

 

 

 

 

 

Figure 2: Health conditions that have the greatest impact on Americans’ quality of life  11

 

 

 

 

 

 

 

9 National Center for Chronic Disease Prevention and Health Promotion. Retrieved from 
https://www.cdc.gov/chronicdisease/index.htm.  
10 CDC. (2017). Death and Mortality. Retrieved from: https://www.cdc.gov/nchs/fastats/deaths.htm.  
11 Nichols, H. (2019, July 04). The top 10 leading causes of death in the United States. Retrieved from 
https://www.medicalnewstoday.com/articles/282929.  

 

https://www.cdc.gov/chronicdisease/index.htm
https://www.cdc.gov/nchs/fastats/deaths.htm
https://www.medicalnewstoday.com/articles/282929
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Looking at these two lists, many of these diseases can be avoided or at least mitigated 

with appropriate personal habits, such as diet and exercise. This is where mHealth possesses the 

potential to decrease morbidity and mortality.  

While mHealth tools cannot control for most non-modifiable varibles affecting health 

outcomes, such as age, sex, race, and socioecomic status, they can provide solutions for 

modifiable barriers. mHealth apps possess the capabilities necessary to combat the barriers 

which traditional methods of patient engagement have lacked. Some of these barriers include 

lack of motivation, low health literacy, patient forgetfulness, and inadequate social support. 

These apps could also address various psychological barriers to adherence, accounting for 

individuals battling certain mental illnesses.  

mHealth apps provide two major unique benefits: convenience and personalization. One 

of the predominant reasons for lack of health adherence is inability to access resources. The 

average person uses their cell phone every 12 minutes.  Patients are clearly making time to use 12

their phone any and everywhere. Much of this time is spent on social media, gaming, or texting. 

This is a golden opportunity for influencing and hopefully increasing health adherence. The other 

reason for lack of health adherence is lack of personalization.  Most providers and programs 13

treat every patient the same way. For example: obese patients battling cardiac diseases are told to 

maintain a better diet and exercise, but providers neglect to take into account cultural norms or 

barriers to accessing certain resources such as a gym or safe park. The one size fits all method 

12 SWNS. (2017, November 8). Americans Check Their Phones 80 Times a Day: Study. Retrieved from 
https://nypost.com/2017/11/08/americans-check-their-phones-80-times-a-day-study/. 
13 Floch J, Zettl A, Fricke L, Weisser T, Grut L, Vilarinho T, Stav E, Ascolese A, Schauber C. (May 2018).  User 
Needs in the Development of a Health App Ecosystem for Self-Management of Cystic Fibrosis: User-Centered 
Development Approach. JMIR Mhealth. Retrieved from: https://mhealth.jmir.org/2018/5/e113/.  

 

https://nypost.com/2017/11/08/americans-check-their-phones-80-times-a-day-study/
https://nypost.com/2017/11/08/americans-check-their-phones-80-times-a-day-study/
https://mhealth.jmir.org/2018/5/e113/
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does not foster a system of trust and support with the patients. mHealth apps have the potential 

for patients to customize their tools for maximum benefit.  

 

Benefit II: Accessibility to Health Information 

One of the largest flaws in today’s healthcare system is the lack of accessibility to an 

individual’s health information. With different providers using different systems, time, money, 

and resources are wasted completing new forms and running duplicate tests. Patients can easily 

forget information critical to their care. According to a report by PriceWaterhouseCooper, 

hospitals waste an average of $1.2 trillion annually on unnecessary medical expenditures.   14

The adoption of electronic medical records has allowed for great strides to be made in 

quest for improving patient care. A 2014 Canadian National Physician’s Survey showed that 

75% of responding physicians have integrated EMR technology into their care model.  65% of 15

those responding physicians saw an improvement in patient care since adaptation. Among the 

benefits, physicians noted that EMRs allowed them to see more patients due to better access to 

comprehensive patient histories. Providers were able to cut down on time searching for results 

and patient reports. Other benefits include remote access to patient charts, medication error 

alerts, improved lab result reports availability, and reminders of preventative care.  

While current EMR technology has already begun to save patients and providers time and 

money, mHealth can build upon these improvements. With mHealth apps, patients can have their 

health history, or at minimum pieces of it, anywhere they go. They can update health status and 

14 Piper K. (2008). Results-driven Healthcare: Addressing the Staggering Cost of Poor Performance. American 
health & drug benefits. Retrieved from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4115298/.  
15 Manca D. P. (2015). Do electronic medical records improve quality of care? Yes. Canadian family physician 
Medecin de famille canadien, 61(10), 846–851. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4607324/.  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4115298/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4607324/
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symptoms in real time. Apps can serve as documentation when patients visit their provider, 

reducing the probability they misremember their health status, or can send the updates to their 

providers immediately, allowing for constant monitoring of patients.  

According to a report published by Business Insider, almost half of mHealth publishers 

integrate with electronic health records.  This has allowed the apps to provide a detailed and 16

accurate representation of a patient’s medical history. In order to optimize on the potential of all 

mHealth technologies, more companies need to start integrating EHRs into their product design.  

 

Business Capacity 

47% of providers outsource their mHealth app development.  If this trend continues, 17

health systems who want to integrate mHealth will not need to worry about hiring or training in 

house personnel to create the technology. The main concern for healthcare companies who want 

to expand into the mHealth space will be ensuring that the company can pay a third party to 

develop the software.  

As of 2017, there were 84,000 mobile health app publishers in the market.  This 18

burgeoning market means that there are a myriad of developers for traditional healthcare 

companies, such as hospitals, to choose from. Once the healthcare companies decide which 

technology company they would like to contract out to, they have limited responsibilities.  

 

16 Phaneuf, A. (2019, December 04). How mHealth apps are providing solutions to the healthcare market's problems. 
Retrieved from https://www.businessinsider.com/mhealth-apps-definition-examples.  
17 Cohen, J. K. (2018, March 30). Typical mHealth app costs $425k to develop, report finds: The average cost to 
develop a mobile health app from conception to launch is $425,000, according to a Research2Guidance report.  
18 Stela Nikolova. (2018). 84,000 health app publishers in 2017 – Newcomers differ in their go-to-market approach. 
https://research2guidance.com/84000-health-app-publishers-in-2017/.  

 

https://www.businessinsider.com/mhealth-apps-definition-examples
https://research2guidance.com/84000-health-app-publishers-in-2017/
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Current Market Landscape 

The large majority of popular mHealth applications in the Apple App Store are developed 

and sold by non-traditional entrants. On April 8, 2020, of the top 25 free apps in the store’s 

“medical” category, only 4 were created by traditional incumbents and of the top 25 paid 

“medical” apps, only 2 were the product of traditional incumbents. A very similar trend could be 

seen in the “health and fitness category,” with only 2 free and no paid apps in the top 25 coming 

from traditional incumbents.  

There are many different types of apps that qualify under the umbrella of mHealth. The 

National Institute for Health and Care Excellence (NICE) categorizes applications based on their 

intended function under the following categories: support clinical diagnosis and/or decision 

making, improve clinical outcomes from established treatment pathways through behavior 

change and enhancement of patient adherence and compliance with treatment, act as stand alone 

digital therapeutics, and primarily designed to deliver disease related education.  Traditional and 19

non-traditional actors tend to develop apps in differing categories.  

The majority of the mHealth applications coming out of traditional actors in the field, 

such as hospitals, focus on the clinical diagnosis and patient education functions. Beaker’s 

Health IT reviewed the twelve apps that had been released by hospitals and health systems in a 

four month period.  Of these apps, three are designed to educate and assist patients in managing 20

19 NICE. Evidence Standards Framework for Digital Health Technologies(National Institute for Health and Care 
Excellence, 2018). Retrieved from: 
https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/evidence-standards-framework/digital-
evidence-standards-framework.pdf.  
20 12 mHealth apps released by hospitals, health systems: Developers aren't the only entities releasing mHealth apps. 
Hospitals and health systems are also tapping into the growing market. (n.d.). Retrieved from 
https://www.beckershospitalreview.com/healthcare-information-technology/12-mhealth-apps-released-by-hospitals-
health-systems.html 

 

https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/evidence-standards-framework/digital-evidence-standards-framework.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/evidence-standards-framework/digital-evidence-standards-framework.pdf
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a certain type of health condition. Six provide a way to schedule appointments, see emergency 

room wait times, and navigate their way around the hospital. One is an educational tool for 

medical school students. Two allow for patients to monitor their health status, one of which 

utilizes wearable devices. This sample of apps reflects the overall trend, hospital produced 

applications are limited to scheduling, hospital information, prescription reminders, and test 

results.  

Non-traditional entrants to the market have taken a completely different approach to 

mHealth. Applications produced by startups and tech giants alike focus on maintaining health, 

encouraging beneficial behavior, and tracking progress over time to improve clinical outcomes. 

Business Insider identified the “top mHealth apps on the market.”  The list consisted of:  21

1. Fitbit  

2. Apple Heart Study 

3. GoogleFit  

4. Samsung Health  

5. AliveCor's KardiaMobile (AliveCor is a privately held medical device company 

based in Mountain View, California. The KardiaMobile app works in conjunction 

with a smart monitor as a personal EKG machine.)  

6. BlueStar (BlueStar is an app designed to manage type 2 diabetes. It was 

developed by WellDoc, a privately held biotechnology company based out of 

Columbia, Maryland.)  

21  Phaneuf, A. (2019, December 04). How mHealth apps are providing solutions to the healthcare market's 
problems.  

 



Connors 10 

All six of these apps were developed by technology companies. Three of these apps come 

from well established tech giants Apple Heart Study, GoogleFit, Samsung Health), the other 

three from smaller startups (Fitbit, AliveCor’s KardiaMobile, BlueStar). Three apps center 

around managing overall health (Fitbit, GoogleFit, Samsung Health). Four rely on the use of 

wearable trackers (Fitbit, Apple Heart Study, GoogleFit, and AliveCor’s KardiaMobile). One is 

designed for the management of a specific chronic disease (BlueStar). These six apps reflect the 

non-traditional companies’ mHealth development trend towards focusing on behavior change to 

improve clinical outcomes.  

 

 

 

 

 

 

 

 

Figure 3: Global mHealth Solutions Market Value  22

Only 5% of US adults currently use smartphone apps to track illness and medication and 

only 8% regularly use an app to measure health metrics.  Figure 3 shows that the potential in the 23

mHealth field is only growing. The digital health market is expected to reach $206 billion by the 

end of 2020 with mHealth accounting for 46% of the market. Traditional healthcare companies 

22 Phaneuf, A. (2019, December 04). How mHealth apps are providing solutions to the healthcare market's problems.  
23 Matej Mikulic. (Sep 16, 2019). Topic: MHealth. Statista. 

 

https://www.statista.com/aboutus/our-research-commitment
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and technology companies alike should be jumping at the chance to create an effective, widely 

used application, as no actor has the monopoly in the mHealth market yet.  

 

Current Policies and Regulations 

Due to the dynamic nature of mHealth apps, rules regulating mHealth come from four 

different federal laws.  Each law covers different specific areas. Not every app falls under the 24

jurisdiction of every law.  

 

Health Insurance Portability and Accountability Act (HIPAA) 

HIPAA is enforced by the Office of Civil Rights within the US Department of Health and 

Human Services. The rules of HIPAA are designed to “protect the privacy and security of certain 

health information and require certain entities to provide notifications of health information 

breaches.”  HIPAA does not apply to a mHealth app if it is not created by/on behalf of a health 25

provider, health plan, or other HIPAA covered entity, does not create, receive, maintain, or 

transmit identifiable health information, and does not require a prescription to access.  

 

Federal Food, Drug, and Cosmetic Act (FD&C) 

The FD&C Act is enforced by the Food and Drug Administration. The FD&C Act 

regulates the safety and effectiveness of medical devices. Not all apps fall under the Act’s 

umbrella. It mainly focuses on those apps considered to be of high risk to patients if they do not 

work as intended. If an app does not create, receive, maintain, or transmit identifiable health 

24 Federal Trade Commission. (2020). Mobile Health Apps Interactive Tool. Retrieved from: 
https://www.ftc.gov/tips-advice/business-center/guidance/mobile-health-apps-interactive-tool.  
25 Ibid.  

 

https://www.ftc.gov/tips-advice/business-center/guidance/mobile-health-apps-interactive-tool
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information but is intended for use in the diagnosis of disease or other conditions, or in the cure, 

mitigation, treatment or prevention of disease, then it is subject to the FD&C Act.  

 

Federal Trade Commission (FTC) Act  

The FTC Act is enforced by the Federal Trade Commission.  The FTC Act “prohibits 

deceptive or unfair acts or practices in or affecting commerce, including those relating to privacy 

and data security, and those involving false or misleading claims about apps’ safety or 

performance.”  If the mHealth app is not intended for use in the diagnosis of disease or other 26

conditions, or in the cure, mitigation, treatment or prevention of disease, and the developer is a 

for-profit organization, the FTC Act applies.  

 

FTC’s Health Breach Notification Rule 

The Health Breach Notification Rule is enforced by the Federal Trade Commission. The 

Rule requires that certain businesses provide notification to users, the FTC, and in some cases, 

the media if their system experiences a security breach. Companies covered by HIPAA are not 

subject to this rule. Apps that do not offer health records directly to consumers are not subject to 

this rule.  

 

Stakeholders 

Mobile health is a very promising field with a great deal of promise, but various 

stakeholders need to act together in order for the technology to reach its full potential. The four 

26 Ibid.  
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stakeholders in the mHealth space are patients, providers, payers, and mhealth app developers. 

Each actor has a great deal to gain from the success of mHealth, however all of the potential 

benefits bring with them potential risks.  

Patients: 

Any innovation in healthcare is made in an effort to improve patient experience and 

outcomes. mHealth technology is no exception. Patients are likely to benefit from mHealth 

advancements in two ways. First, patients are empowered to better monitor their diseases and 

overall well being, which in turn can lead to a decrease in complications. This means fewer 

doctors visits, fewer procedures, and fewer dollars spent on their medical care. This also means 

more healthy years spent with their families, working, and doing what they love. Second, the 

convenience of mHealth is unparalleled. Patients already carry their phones around with them 

everywhere they go. If mHealth developers, both traditional incumbents and non-traditional 

entrants, work to create easy-to-use effective software, patients can seamlessly integrate the 

technology into their daily lives.  

The overall risk of adopting mhealth technology is very low to patients. There are two 

main potential risks that patients face. The first potential risk is lost time trying to integrate a 

technology that is ineffective and lost money from downloading the app that doesn’t work. It is 

important to note that both of these losses will be very small, as 84% of existing mHealth apps 

are free without in-app purchases  the average cost of a paid mHealth app is $9.  Most mHealth 27 28

apps are only used for a few minutes a day and cost a small amount. The second risk that patients 

27 Matej Mikulic. (Sep 16, 2019). Topic: MHealth. Statista. Retrieved from 
https://www.statista.com/topics/2263/mhealth/.  
28 MHealthIntelligence. (2015, September 22). MHealth App Market Sees $400 Million Growth in Five Years. 
Retrieved from https://mhealthintelligence.com/news/mhealth-app-market-sees-400-million-growth-in-five-years.  

 

https://www.statista.com/aboutus/our-research-commitment
https://www.statista.com/topics/2263/mhealth/
https://mhealthintelligence.com/news/mhealth-app-market-sees-400-million-growth-in-five-years
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bear is if their personal health information (PHI), geolocation, or other personal information 

were to be breached. There are currently many questions surrounding the privacy and security of 

mHealth technology. Leaked personal information could lead to many adverse effects for 

patients, such as lost employment offers or negative social consequences. Despite these 

considerations, the potential benefits of improved health outcomes can outweigh the potential 

risks.  

Providers: 

Many of the benefits to patients are also relevant to providers. If providers need to see 

patients for shorter visits less frequently, they can take on more patients. Remote monitoring can 

allow providers to catch abnormalities earlier and treat accordingly.  This will lead to an 29

increase in revenue for the providers.  

Health systems have incentive to create the most effective mHealth technology possible 

not just for the outcomes of their own patients, but the outcomes of patients everywhere. If a 

system creates an impressive app that is convenient for patients to use and is proven to positively 

impact health outcomes, other systems will be interested in using their technology as well. This 

could lead to a hospital selling its application to a tech giant or running it themselves, either way, 

they will reap financial benefits from the innovative technology.  

There is a risk that the software will be ineffective or outdated due to the rapidly evolving 

nature of technology. Development for an mHealth app typically costs approximately $450,000, 

a price tag up more than 1100% from 2011. 47% of mHealth development by health systems is 

outsourced to third party development agencies.  This may increase the cost of development for 30

29 Phaneuf, A. (2019, December 04). How mHealth apps are providing solutions to the healthcare market's problems. 
30 Cohen, J. K. (2018, March 30). Typical mHealth app costs $425k to develop, report finds: The average cost to 
develop a mobile health app from conception to launch is $425,000, according to a Research2Guidance report. 
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the health system. While this is not a small cost, the potential revenue saved from more patients, 

healthier patients, and less unnecessary procedures outweighs the cost, even if this cost continues 

to rise.  

Payers:  

Patients have an especially compelling incentive to adopt mHealth apps for enhanced 

physical health and well being, however payers may have the biggest financial incentive. In 

2017, the US spent $3.5 trillion on healthcare. Out of pocket spending comprised only 10% of 

these expenditures. 34% were paid by private insurance, 20% were covered by Medicare, and 

17% were covered by Medicaid.  Insurers take on the large majority of costs of care. It is in the 31

best interest of the payers to keep beneficiaries healthier and therefore the cost of care down. 

Clinical care only accounts for 20% of health, while the remainder is attributed to social 

determinants of health.  If mHealth apps can effectively reduce the barriers surrounding the 32

social determinants, such as proving more patients to access care at any time via telehealth or 

allowing patients to manage their EHRs, patients will stay healthy and out of the hospital. The 

integration of mHealth technology can reduce the risk taken on by insurers.  

The only risk to payers is if the technology is unsuccessful. If they choose to develop the 

app themselves, they stand to lose the $450,000 in development fees; however, much like the 

case for providers, there is much more that the payers stand to gain than lose.  

Becker's Hospital Review. Retrieved from 
https://www.beckershospitalreview.com/telehealth/typical-mhealth-app-costs-425k-to-develop-report-finds.html.  
31 Center for Medicare and Medicaid Services. (2018). National Health Expenditures 2017 Highlights. Retrieved 
from: 
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendD
ata/Downloads/highlights.pdf.  
32 Leavitt Partners. (2018, May 9). Social Determinants Matter, But Who Is Responsible?. Retrieved from: 
https://leavittpartners.com/whitepaper/social-determinants-matter-but-who-is-responsible/.  

 

https://www.beckershospitalreview.com/telehealth/typical-mhealth-app-costs-425k-to-develop-report-finds.html
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/Downloads/highlights.pdf
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/Downloads/highlights.pdf
https://leavittpartners.com/whitepaper/social-determinants-matter-but-who-is-responsible/
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mHealth Developers:  

Non-traditional technology developers may possess the most financial incentive to create 

an effective, widely used mHealth app. While the $450,000 cost of development and added costs 

of running the software can be significant, especially to a smaller start up, the revenue from the 

app can completely change their company. Effective app development could lead to a monopoly 

in the market. The largest source of revenue for mobile health app publishers is licensing.  33

Large tech giants bear significantly less risk, if the mHealth apps fail, they have other ventures to 

fall back on. These well known companies can also acquire startups with promising technology.  

The developers are also incentivized to partner with providers and insurance companies 

for three reasons. First, partnership with well known and trusted companies can provide 

legitimacy for the technology, especially if the company is not a household name. Second, 

providers and payers have patients and beneficiaries in an already captive market. Developers 

will not need to take on added costs of direct marketing to consumers. Partnerships will bring 

with them thousands of potential users. Third, health company partners will pay a development 

fee. This fee accounts for the second largest source of revenue for the app developers.  While 34

developers bear some of the biggest risks, they also have the potential for the biggest rewards.  

 

Feasibility of Patient Adaptation 

According the the Pew Research Center , 81% of Americans own a smartphone, a 35% 35

increase from 2011 and a vast number within this group use mobile applications for several 

33 Statista Research Department. (2016, October 07). Main revenue sources for mHealth app publishers 2015. 
Retrieved from https://www.statista.com/statistics/625138/mobile-health-app-publisher-revenue-sources-worldwide/ 
34 Ibid.  
35 Pew Research Center. Demographics of Mobile Device Ownership and Adoption in the United States. (June 12, 
2019.). Retrieved from https://www.pewresearch.org/internet/fact-sheet/mobile/.  

 

https://www.pewresearch.org/internet/fact-sheet/mobile/


Connors 17 

reasons. In 2018, there were 2 million apps available for download in the Apple App Store and 

3.8 million in the Android equivalent, Google Play.  Of this amount, 47,911 are defined as 36

health apps.   Approximately 20% of smartphone users own at least one health app and 38% 37

have apps to encourage physical activity.   38

 

Patients Most Likely to Download 

Carroll et al. analyzed data from the National Cancer Institute’s 2015 Health Information 

National Trends Survey using multivariable logistic regression models to assess 

sociodemographic predictors of mobile device and health app use and examine the associations 

between app use, intentions to change behavior, and actual behavioral change for fruit and 

vegetable consumption, physical activity, and weight loss.  They found that mHealth users are 39

on average younger, earn higher income, reside in urban areas, are of Asian descent, are 

graduates of higher education, and report excellent health. This report sheds light on the fact that 

those who could benefit from these applications most are not downloading, however with the 

growing popularity of smartphones, the potential user base continues to expand.  

 

Potential Barriers to Adaptation 

36  Statista. (2018). App Stores: Number of Apps in Leading App Stores 2018. Retreived from 
www.statista.com/statistics/276623/number-of-apps-available-in-leading-app-stores/. 
37 Statista. (2018). Healthcare Apps Available Apple App Store 2018 | Statistic. Retreived from 
www.statista.com/statistics/779910/health-apps-available-ios-worldwide/. 
38 Fox S., Duggan. (2012). Washington DC: Pew Research Center’s Internet & American Life Project. Retrieved 
from www.pewinternet. org/Reports/2012/Mobile-Health.aspx.  
39 Carroll, Jennifer K et al. (2017). Who Uses Mobile Phone Health Apps and Does Use Matter? A Secondary Data 
Analytics Approach. Journal of Medical Internet Research. Retrieved from: 
https://www.ncbi.nlm.nih.gov/pubmed/28428170.  
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The three most prevalent barriers to patient adaptation are: patient age, costs associated 

with operating applications, and privacy/security concerns.  Only 53% of US adults over the age 40

of 65 have smartphones, compared to 79% of adults aged 50-64, 92% aged 30-49, and 96% aged 

18-29.  Seniors are less likely to have a smartphone. Considering this, it is unsurprising that 41

elderly patients are significantly less likely to use mHealth apps. Poor eyesight makes seeing and 

effectively using the technology difficult. Older patients also tend to have a lower health literacy 

level. This means that they are less likely to use the apps at all, and for those who do attempt to 

use them, they have a harder time understanding the information presented to them. Low health 

literacy hinders effective usage of the apps.  

The second most prevalent barrier to adoption of mHealth apps are the costs associated 

with operating the app. First, there is the cost of the phone. A new Apple iPhone costs at least 

$700 , however considering that most of the US population under the age of 65 already owns a 42

smartphone, this is not the most prohibitive charge. Some mHealth apps cost money, and even 

those that advertise as free typically require payment for “premium” features, which are 

necessary for the optimal utilization of the app. This cost can be a barrier to patients, especially 

when there are less expensive options on the market. Another cost that is very influential on the 

adaptation of mHealth apps is the cost of cellular data. Most mHealth apps require internet 

connection. When wifi is not accessible, users must utilize their cellular data. Some patients are 

deterred from using mHealth apps when wifi is unavailable because they are unwilling or unable 

to pay for cellular data.  

40Vo V, Auroy L, Sarradon-Eck A. (July 2019). Patients’ Perceptions of mHealth Apps: Meta-Ethnographic Review 
of Qualitative Studies. JMIR Mhealth. Retrieved from: https://mhealth.jmir.org/2019/7/e13817/.  
41 Pew Research Center. Demographics of Mobile Device Ownership and Adoption in the United States. (June 12, 
2019.).  
42 IPhone. (n.d.). Retrieved from https://www.apple.com/iphone/.  

 

https://mhealth.jmir.org/2019/7/e13817/
https://www.apple.com/iphone/


Connors 19 

The third major barrier to adaptation of mHealth apps is concerns regarding privacy and 

security. Users fear that their information will fall into the wrong hands and do not like the 

thought of third parties having access to their data. Patients want to know exactly how many 

parties are able to view their information and question what procedures/consequences developers 

have in place in the case of a data breach. These concerns are especially prevalent among 

patients living with historically stigmatized conditions, like HIV. One patient from a study 

conducted in Argentina said “if everyone could see my data, I would not give the app a chance.”

  43

In addition to the aforementioned barriers, there is a class of patients who are less likely 

to download and utilize mHealth apps because they fear that using the app will make their 

condition seem more prevalent. This mindset is found to be especially prominent among 

adolescent patients. They want to separate their experiences of being a teenager from their 

experiences with their disease. This feeling is exacerbated by “intrusive” push notifications from 

the apps.   44

 

Patient Preferences 

Due to the enormous number of options in the mHealth market, developers need to take 

on a consumerist mindset, where patient satisfaction is of the utmost importance.  In order to 

maximize adaptation of mHealth apps, it is imperative to consider patient preferences when 

designing the application. A meta-ethnographic review by Vo et al. reviewed 43 articles 

43 Giunti G, Kool J, Rivera Romero O, Dorronzoro Zubiete E. (2018). Exploring the Specific Needs of Persons with 
Multiple Sclerosis for mHealth Solutions for Physical Activity: Mixed-Methods Study. JMIR Mhealth. Retrieved 
from: https://mhealth.jmir.org/2018/2/e37/.  
44 Sommervold, M.M., Van der Velden, M. (October 26, 2017). Visions of Illness, Disease, and Sickness in Mobile 
Health Applications. Societies. Retrieved from: https://www.mdpi.com/2075-4698/7/4/28#cite.  
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regarding patients perceptions of mHealth apps.  This systematic review uncovered many 45

patient insights and preferences  

One of the most important aspects to patients is two way communication with healthcare 

providers. Chat functions allow patients to feel supported. For example, patients surveyed after 

using an app designed for diabetes management found that speedy responses from their provider 

allowed for greater continuity of care and were more motivated to improve their self 

management of diabetes.   46

No two patients are the same. Even if two people have the same condition, they can have 

very different lifestyles. One of the great potentials of mHealth apps is the ability to specialize 

care for each user. Patients expressed a desire for apps to allow for various levels of 

personalization. Many apps have some sort of notifications to remind users to take medications, 

log health data, etc. Patients prefer apps that allow them to choose the time and manner of 

notifications, as certain groups can find the notifications to be burdensome and embarrassing.  47

Personalization could also include the cultural background of users. Cultural personalization 

could include everything from dietary suggestions based on cultural cuisine, language options, 

and education/tips for how to discuss possibly stigmatized conditions with family members.  

In the current age of social media, people are constantly striving to be connected. Patients 

using mHealth apps are no exception to this trend. mHealth apps can allow users to connect via 

45 Vo V, Auroy L, Sarradon-Eck A. (July 2019). Patients’ Perceptions of mHealth Apps: Meta-Ethnographic Review 
of Qualitative Studies.  
46 Husted GR, Weis J, Teilmann G, Castensøe-Seidenfaden P. (February 2018). Exploring the Influence of a 
Smartphone App (Young with Diabetes) on Young People’s Self-Management: Qualitative Study. JMIR Mhealth. 
Retrieved from: https://mhealth.jmir.org/2018/2/e43/.  
47 Martinez, Phillip Rico. (2015). A Qualitative Study on Patient Perceptions Towards mHealth Technology Among 
High Risk, Chronic Disease Patients. Harvard Medical School. Retrieved by: 
https://dash.harvard.edu/handle/1/17295915.  
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support networks. Peer networks can be one of patients favorite parts of mHealth apps. Users can 

provide support and share condition related information. The utilization and appreciation of 

mHealth apps varies for different health conditions. Patients with diabetes found that the ability 

to connect to peer networks was the main benefit of mHealth apps.  Patients with cystic fibrosis, 48

on the other hand, found that these networks could be discouraging and comparing oneself to 

others could induce feelings of negativity.   49

The education function of mHealth apps seemed to be somewhat polarizing. While some 

patients value the ability to learn more about their condition, others found that the excess of 

information increased their anxiety. This was found to be especially prevalent for cancer 

patients, who explained that they did not want to know any more than was presented to them in 

the hospital.  

While mHealth apps have a lot of potential, patients emphasize that these apps cannot 

replace in person clinical visits and treatments. Patients from one study expressed a desire to 

emphasize that mHealth apps are “not an excuse to see people less.”  These applications should 50

serve as tools to supplement care and especially in between provider appointments. 

 

Traditional vs. Non-Traditional mHealth App Developers: Comparative Case Study 

48 Husted GR, Weis J, Teilmann G, Castensøe-Seidenfaden P. (February 2018). Exploring the Influence of a 
Smartphone App (Young with Diabetes) on Young People’s Self-Management: Qualitative Study.  
49 Hilliard ME, Hahn A, Ridge AK, Eakin MN, Riekert KA. (October 2014). User Preferences and Design 
Recommendations for an mHealth App to Promote Cystic Fibrosis Self-Management. JMIR Mhealth. Retrieved 
from: https://mhealth.jmir.org/2014/4/e44/.  
50 Simons L, Valentine AZ, Falconer CJ, Groom M, Daley D, Craven MP, Young Z, Hall C, Hollis C 
Developing mHealth Remote Monitoring Technology for Attention Deficit Hyperactivity Disorder: A Qualitative 
Study Eliciting User Priorities and Needs. JMIR Mhealth. Retrieved from: https://mhealth.jmir.org/2016/1/e31/.  
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In order to understand the successes and failures of the current mHealth market, we will 

look to two companies’ applications and app development processes. Each companies’ mHealth 

app has been lauded in its field as being an innovative success, though the apps and companies 

themselves are rather different. Both companies' experiences can serve to educate future 

developers on best practices for mHealth apps. Omada Health is an evidence based prevention 

program for those at risk for developing type 2 diabetes. A tech company founded in 2011, it 

serves as an example of a non-traditional entrant to the health technology space. 

NewYork-Presbyterian is the number one ranked hospital in New York City.  The hospital’s 51

roots date back to the 1700s, making it a traditional actor in the healthcare space. This 

comparative case study explores the differences between the processes and products of 

traditional and non-traditional actors in order to identify the fruitful aspects of each approach.  

Non Traditional Entrant: Omada Health  

Company Background 

Chronic diseases are widespread and account for a large economic strain on patients, 

providers, and payers alike. Many chronic conditions, such as type 2 diabetes and cardiovascular 

disease, are preventable by healthy diet and exercise. In 2011, IDEO, a global design and 

consulting firm, wanted to create an mHealth application that would monitor at risk patients' 

lifestyles in order to prevent chronic conditions. As a result, Omada Health was born.  

Omada Health is a digital healthcare company specializing in behavior change through an 

economical, evidenced-based prevention program for people at risk of developing type 2 

diabetes. Modeled upon the effective interventions tested in a National Institutes of Health (NIH) 

51  US News and World Report. (2020). Best Hospitals in New York. Retrieved from: 
https://health.usnews.com/best-hospitals/area/ny.  
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study, Omada’s offering combines hardware, software, professional coaching, and social support 

to deliver significant weight loss and diabetes risk reduction over sustained periods of time.  As 52

of June 26, 2019, Omada had more than 250,000 users.  The company partners with 35 health 53

insurance companies, such as Kaiser Permanente, Cigna, and BlueCross BlueShield of 

Minnesota, as well as 550 individual employers, including companies such as Costo and Lowe’s, 

in order to reduce the cost burden of beneficiaries with chronic conditions.  The company is 54

currently valued at over $600 million.  Over the past nine years, Omada has helped users and 55

partners save millions of dollars in diabetes related healthcare costs.  

 

mHealth Application  

Omada Health’s platform is based on a 2002 NIH study evaluating the effectiveness of 

the Diabetes Prevention Program (DPP).  The study tested a variety of protocols for patients at 56

risk of developing type 2 diabetes based on their weight and glucose levels. Lifestyle 

modifications, including education, personal coaching, and motivational counseling to help 

improve diet and exercise in an effort to lose an achievable amount of weight were found to be 

the most effective means of prevention. DPPs usually consist of in-person group meetings of 

52 Samantha Madala, Stacey McCutcheon, Lyn Denend, and Marta Gaia Zanchi. (2017, October 25). Establishing 
Long Term Business Viability: Omada Health. Retrieved from: 
http://biodesign.stanford.edu/content/dam/sm/biodesign/documents/case-studies/Omada-Health-Establishing-Long-
Term-Business-Viability.pdf 
53 Health, O. (2019, June 26). Omada Health Raises $73 Million to Accelerate Program Expansion. Retrieved from 
https://www.prnewswire.com/news-releases/omada-health-raises-73-million-to-accelerate-program-expansion-3008
74939.html 
54 Farr, Christina. (2019, June 26). Health start-up Omada is investing in virtual care so you can stop spending so 
much time at the doctor’s office. Retrieved from: 
https://www.cnbc.com/2019/06/25/omada-health-raises-73-million-at-600-million-valuation.html.  
55 Ibid.  
56 Diabetes Prevention Program (DPP) Research Group (2002). The Diabetes Prevention Program (DPP): description 
of lifestyle intervention. Diabetes care. Retrieved from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1282458/.  
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pre-diabetic patients and health coaches who lead them through a curriculum focused on 

improving lifestyle and diet. The meetings are weekly for the first four months of the program 

and then reduce to monthly check-ins with health coaches for the proceeding eight months.  57

This method was found to be effective across a diverse strata of age, race, and gender. The 

developers at Omada decided to integrate the key findings from this study into a digital app 

platform in order to reach a wider audience, as it is not feasible for all those at risk for diabetes to 

attend weekly/monthly in-person meetings.  

When designing the app, developers kept three key concepts in mind: desirability in 

satisfying a human need, technical viability, and business viability.  In order to assess 58

desirability, developers distributed questionnaires and conducted in-person interviews with 

patients at risk for diabetes. The strong positive feedback from the research led them to phase 

two, technical viability. They discovered that the app needed to be both effective and engaging. 

To achieve this, the Omada Health team decided to use a multi-pronged approach, utilizing 

software, hardware, and personal communication. The development of the app and smart scale 

led to phase three, business viability. The Omada founders realized that most mHealth apps were 

based on a direct to consumer marketing and payment model, however this led to products that 

were rarely effective and often abandoned. The team found that employers, health plans, and 

managed care organizations are all willing to pay for prevention because of the perceived return 

57 Alpert, J. L., & Sullivan, E. E. (2018, February 06). How Digital Health Care Can Help Prevent Chronic Diseases 
Like Diabetes. Retrieved from 
https://hbr.org/2017/11/how-digital-health-care-can-help-prevent-chronic-diseases-like-diabetes 
 
58 Samantha Madala, Stacey McCutcheon, Lyn Denend, and Marta Gaia Zanchi. (2017, October 25). Establishing 
Long Term Business Viability: Omada Health. 
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on investment (ROI). Diabetes was identified to be a particularly good condition for this line of 

reason, as the ROI on diabetes prevention is high at a maximum of 1.5 years.   59

Omada Health’s app utilizes methods drawn from DPP to better address barriers to 

participation. Omada uses a sixteen week behavioral counseling program to build the 

foundations of a preventative lifestyle. Over this four month period, users complete weekly 

lessons, connect with a peer support network led by a trained health coach, and meet privately 

with their coach to discuss personal barriers to success. The peer networks are established based 

off of geographic location in order to establish support and accountability. During the proceeding 

eight months, deemed the “focus” phase, users can revisit weekly lessons, discuss ongoing 

concerns with their health coach, and connect with other Omada users. The goal of the focus 

phase is to reinforce the habits initiated during the foundations phase.  

Body weight is a key indicator of diabetes and a main focus of the Omada program. In 

addition to the mobile app and online platforms, patients receive a smart scale that wirelessly 

transmits their weight to the application. The only set up involved in the scale is to insert 

batteries. The scale allows for accurate tracking throughout the program. Since data is 

automatically sent to the application in real time, health coaches can effectively guide informed 

discussions with their patients about their progress. If a patient is not losing weight, coaches can 

alter plans accordingly.  

Continual changes are a cornerstone of the Omada business model. The users’ app 

experience is adjusted based on their adherence and progress. If a patient is not complying with 

daily weigh-ins, which can be detected by the use of the smart scale, contributing to peer group 

59  Samantha Madala, Stacey McCutcheon, Lyn Denend, and Marta Gaia Zanchi. (2017, October 25). Establishing 
Long Term Business Viability: Omada Health. 
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conversations, or even logging into the app, more notifications will be sent to their devices. 

Health coaches will look for new, unique ways to engage their patients. These modifications 

bring a unique level of personalization to the app.  

 

Omada Health in Action: Iron Mountain  

Iron Mountain is a data management company with 24,000 employees across the US.  60

According to Scott Kirshner, the director of benefits strategy at Iron Mountain, “Our employees 

stay with us for a long time, and perform physically demanding work. That’s why it’s critical we 

invest in preventive care to keep everyone healthy long-term.”  In order to mitigate the number 61

of employees with chronic conditions, Iron Mountain turned to Omada Health. Upon partnership 

with Omada Health, Iron Mountain learned that 20% of employees tested were identified as 

being at a high risk for developing type 2 diabetes. At risk employees downloaded the app and 

were enrolled in the Omada Health program. The users then completed the year long program.  

The Omada Health program was deemed a success by Iron Mountain. Despite the 

optional nature of the program, patients using the app logged on an average of three times a day, 

totaling 24 times a week. 82% of those who started the program finished. The Iron Mountain 

users lost an average of 5% of their body weight, which in turn resulted in a 54% risk reduction 

of developing type 2 diabetes. Omada estimates that this intervention saved Iron Mountain 

$54,000,000 in health costs.   62

 

60 (2020) Iron Mountain: About Us. Retrieved from:https://www.ironmountain.com/about-us.  
61  Omada Health. (2013). Iron Mountain Case Study 
https://www.omadahealth.com/hubfs/Iron%20Mountain%20Case%20Study%20-%20Omada%20Health.pdf.  
62 Omada Health. (2013). Iron Mountain Case Study.  
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Outcomes  

Patients and partners using Omada have seen notable improvements in health outcomes. 

On average, participants in the Omada Health program lose 4%-5% of weight during the 

fundamentals phase.  Follow up company data has shown that users at large continue to keep 63

this weight off.   64

The Centers for Disease Control and Prevention (CDC) has verified the Omada Health 

mHealth application as meeting the evidence based standards of the National DPP. In 2018, a 

peer reviewed study of Omada’s partnership with the US Department of Veteran’s Affairs found 

that Omada Health’s mHealth program led to higher levels of patient engagement than in-person 

DPP.  The software has been proven effective across wide ranges of users, from the Medicaid 65

population  to senior citizens.   66 67

Traditional Healthcare Company:  NewYork-Presbyterian  

Company Background  

NewYork-Presbyterian (NYP) is an academic medical center in New York City. Since its 

founding after a merger of New York Hospital and Presbyterian Hospital in 1998, NYP has 

served as a health system leader in New York City (NYC). It is affiliated with both Weill Cornell 

63 Sepah SC1, Jiang L, Peters AL., (2015, April 10). Long-term outcomes of a Web-based diabetes prevention 
program: 2-year results of a single-arm longitudinal study. Journal of Medical Internet Research. Retrieved from: 
https://www.ncbi.nlm.nih.gov/pubmed/25863515.  
64 Omada Health. (2018). Outcomes. Retrieved from: https://www.omadahealth.com/outcomes.  
65 Tannaz Moin, Laura J. Damschroder, Mona AuYoung, H. Myra Kim, Linda S. Kinsinger, Caroline R. Richardson. 
(2018, September 24). Results From a Trial of an Online Diabetes Prevention Program Intervention. American 
Journal of Preventive Medicine. Retrieved from: 
https://www.ajpmonline.org/article/S0749-3797(18)32104-4/fulltext.  
66 Sue E.Kim, Cynthia M.Castro Sweet, Eliza Gibson, et al. (2018, June). Evaluation of a digital diabetes prevention 
program adapted for the Medicaid population: Study design and methods for a non-randomized, controlled trial. 
Retrieved from: https://www.sciencedirect.com/science/article/pii/S2451865418300164?via%3Dihub.  
67 Fang Chen, Wenqing Su, Shawn H. Becker, Mike Payne, Cynthia M. Castro Sweet, Anne L. Peters, Timothy M. 
Dall. (2016, October 6). Clinical and Economic Impact of a Digital, Remotely-Delivered Intensive Behavioral 
Counseling Program on Medicare Beneficiaries at Risk for Diabetes and Cardiovascular Disease. Retrieved from: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0163627.  
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Medicine and Columbia University College of Physicians and Surgeons. NYP is structured in 

four major divisions: NewYork-Presbyterian Hospital, NewYork-Presbyterian Regional Hospital 

Network, NewYork-Presbyterian Physician Services, and NewYork-Presbyterian Community 

and Population Health. NYP features 2,600 beds, 6,500 affiliated physicians, and 20,000 

employees across its 6 campuses. The hospital sees over 2 million patients every year, including 

over 310,000 emergency room visits.  NYP has been consistently ranked as the number one 68

hospital in the New York Metropolitan Area by US News and World Report.   69

In addition to being a leader among New York hospitals, NYP has made a name for itself 

as a leader in the mHealth field. In July 2014, the hospital system opened an Innovation Center at 

BluePrint Health, a NYC-based accelerator and co-working space for health tech startups. The 

center is the first of its kind among New York hospitals. Through the center, NYP has come to 

work with over 50 health tech companies to build applications that are sustainable and scalable 

for their patients. Innovation is encouraged daily at the center as well as through NYP sponsored 

hackathons.  

The BluePrint Health Innovation Center was only a small part of the enterprise-wide 

digital health initiative that NewYork-Presbyterian launched in 2016. NYP has not only been a 

leader in the mHealth field, but the closely related telehealth field as well. As of January 2019, 

NYP had seen over 120,000 patients via telehealth. The New York hospital has made use of 

telehealth technologies in a few ways, the most prominent of which being a virtual emergency 

department.  Emergency department visits have been rising in the US over the past several 70

68 NYP. (2020). About Us. Retrieved from: https://www.nyp.org/about-us.  
69 US News and World Report. (2020). Best Hospitals in New York.  
70 Barchi, Daniel. (2019). Digital Health at NewYork-Presbyterian.  
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years.  In order to combat this growing problem, NYP created the Telehealth Express Service. 71

Upon arrival at the NYP emergency department (ED), patients with minor complaints, such as 

wound checks or upper respiratory infections, are given the option of waiting for a traditional ED 

visit or a virtual visit via a real time interaction with their physician. Traditional ED visits 

average  2 to 2.5 hours while NYP telehealth visits average 30-45 minutes. Since the 

implementation of the Telehealth Express Service, ED wait times are down and providers can 

focus more on higher acuity patients.   72

mHealth Application  

NewYork-Presbyterian released its mhealth application, simply named 

NewYork-Presbyterian, in January 2016. The app is designed as a way to connect patients to 

their providers in a more meaningful way. Features of the NYP app include the ability to: locate 

physicians, find contact information to schedule appointments, virtually meet with providers 

though NYP OnDemand, get directions to the hospital, pay bills, access medical records, refill 

prescriptions at Duane Reade, connect with the hospital via Twitter, and find more information 

about services offered at NYP.   73

The NYP app was created with both patients and providers in mind. When designing the 

mHealth software, developers strove for simplicity. The team wanted to provide the basics of 

healthcare in one, easy to interact with application. NYP’s Chief Innovation Officer, Dr. Peter 

71 Gindi RM, Black LI, Cohen RA. (2016, February 9). Reasons for Emergency Room Use Among U.S. Adults 
Aged 18-64: National Health Interview Survey, 2013 and 2014. National Health Statistics Reports. Retrieved from: 
https://europepmc.org/article/med/26905514.  
72 Sharma, R., Fleischut, P. & Barchi, D. (2017, July 06). Telemedicine and its transformation of emergency care: a 
case study of one of the largest US integrated healthcare delivery systems. Int J Emerg Med. Retrieved from: 
https://intjem.biomedcentral.com/articles/10.1186/s12245-017-0146-7.  
73 NewYork-Presbyterian. (2020). NewYork-Presbyterian (3.26). [Mobile app]. App Store.  
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Fleischut, along with other members of the innovation team found that the basic information that 

they integrated into the app platform has proven to be effective and essential to care.   74

Two of the most novel and effective functions of the app are the NYP OnDemand and 

text-messaging program. With NYP OnDemand, patients can virtually connect with providers 

from the comfort of their own home over secure video chats. The connection can be used to 

assess and treat non-life threatening illnesses and injuries, conduct a virtual visit with providers, 

seek a second opinion from an expert in the NYP network, or acquire an inter-hospital consult 

without having to wait weeks for an appointment.  The text-messaging program is designed for 75

patients preparing to undergo surgery. In the days leading up to their procedure, a patient can 

register their family members on the NYP app. The hospital will send updates about the patient’s 

surgery via text-message to the enrolled family members, including when the operation started, 

when it ended, and where the patient was sent after surgery.  Both of these programs have been 76

deemed “wildly popular” by Dr. Fleischut.   77

The NYP app is constantly evolving. The innovation team continually studies the app’s 

data in an effort to stay current on the patient’s feedback. Within the app’s first two weeks in the 

Apple App Store, it was updated three times.  This constant innovation keeps patient and 78

provider preferences at the forefront of the application.  

 

Outcomes  

74 MHealthIntelligence. (2016, January 14). NewYork-Presbyterian's New App is a Study in Simplicity. Retrieved 
from https://mhealthintelligence.com/news/newyork-presbyterians-new-app-is-a-study-in-simplicity.  
75 NYP. (2020) NewYork-Presbyterian OnDemand. Retrieved from: https://www.nyp.org/ondemand.  
76 MHealthIntelligence. (2016, January 14). NewYork-Presbyterian's New App is a Study in Simplicity.  
77 Ibid.  
78 Ibid.  
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During the first year of the application, 70 urgent care patients were seen via the 

OnDemand feature of the app.  Users find the app to be easy to use and cost-effective, reporting 79

that they prefer interacting with the app to an in-person emergency department visit. The 

innovation team considered this feedback and the rate of application downloads to be promising, 

however they were interested in evaluating patient engagement levels over time. Unfortunately, 

NYP has not published any case studies or statistics on the success or outcomes of their mHealth 

app.  

 

Lessons Learned  

Omada Health and NewYork-Presbyterian produced innovative mHealth Apps. Both 

companies focused on patient experience and continual development in an effort to optimize the 

technology and improve outcomes. The incredibly successful effects of the Omada Health app 

can be seen through many case studies and publications released by the company. NYP’s results 

cannot be confirmed overall, however promising aspects were discussed in press releases and 

news articles from within the first year of publication. Traditional and non-traditional actors alike 

can learn six valuable lessons in best and worst practices for future mHealth apps from the press 

releases and case studies published by both Omada Health and NYP.  

 

1. Personalization 

No two patients are the same, so there is no reason to believe that their treatments should 

be identical. Omada Health capitalized on one of the most effective potential benefits of mHealth 

79 Sharma, R., Fleischut, P., & Barchi, D. (2017). Telemedicine and its transformation of emergency care: a case 
study of one of the largest US integrated healthcare delivery systems. International journal of emergency medicine, 
10(1), 21. https://doi.org/10.1186/s12245-017-0146-7.  
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technology - user personalization. The Omada program adjusts the features to better match the 

needs of the user. Data from the smart scale and application itself inform health coaches of the 

patients’ habits and progress. The trained coaches can use this data to alter the program to fit the 

individuals’ unique needs. If patients are not logging into the app frequently, the coach can send 

more push messages encouraging the user to check in on their app. The chat function allows the 

coaches to better understand users’ situations and preferences. This level of familiarity helps the 

coaches to suggest activities and meals that the user can feasibly easily integrate into their daily 

life.  

 

2. Evidence Based Practices 

Omada Health’s entire platform is based on the diabetes prevention approaches proven 

effective in the 2002 NIH study. This approach has benefited the company in two ways. First and 

foremost, the evidence based DPP provided a framework for an effective method to prevent 

diabetes in at risk individuals. Omada simply adapted the steps tested in the study to an online 

platform. The guidance provided by the study allowed the developers to focus on the 

functionality of the app and user engagement rather than the science behind various prevention 

efforts. The DPP framework proved just as, if not more, effective in the case of Omada Health as 

it did in the 2002 study. The evidence based approach also provides an enhanced level of 

legitimacy for the Omada Health program. This legitimacy encourages patient downloads as well 

as partnerships with various health insurance companies and employers. Potential users can look 

to the clinically proven success that the program is based on as an incentive to download Omada 

instead of other mHealth apps with similar intended functionality.  
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3. Partnership 

Early on in the development of their mHealth app, Omada founders Adrian James and 

Sean Duffy decided to focus their efforts away from the typical direct to consumer marketing. 

Instead, Omada Health focused its efforts on building partnerships with both health insurance 

companies, Cigna and Kaiser Permanente, and employers, such as Costco and Lowe’s. These 

payer partnerships gave Omada access to thousands of users. Both parties have benefitted from 

the partnerships. payers benefit from healthier patients with lower risk and thus reduced spending 

over time. Omada benefits both developmentally and financially from the thousands of 

beneficiaries and employees who download the app and take part in the program. The abundance 

of users provide Omada with more data so that they can further refine their app. More users also 

results in more income for Omada, as the program is $140 per month for the first four months 

and $20 a month for every month after.   80

 

4. Integration with Telemedicine  

As of 2018, 76% of hospitals in the US were using telehealth to connect with patients.  81

With the technology’s rapid growth has come increased incentive to utilize these services. 

Telehealth is associated with lower wait times and expanded access to care.  The services 82

provided through this new platform are now covered by Medicare , Medicaid in 48 states and 83

80 Omada Health. (2020). How Much Does Self Pay Cost?. Retrieved from: 
https://support.omadahealth.com/hc/en-us/articles/360018520454-How-much-does-self-pay-cost-.  
81 American Hospital Association. (2018). Fact Sheet: Telehealth. Retrieved from: 
https://www.aha.org/factsheet/telehealth.  
82 Sharma, R., Fleischut, P. & Barchi, D. (2017, July 06). Telemedicine and its transformation of emergency care: a 
case study of one of the largest US integrated healthcare delivery systems. 
83 Medicare. (2020). Telehealth. Retrieved from: https://www.medicare.gov/coverage/telehealth.  
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the District of Columbia,  and most major private insurers.  NYP’s use of telehealth with the 84 85

OnDemand feature of their app is a model for future developers. This feature was seen as 

beneficial to users. According to an NYP survey, patients expressed that the telehealth 

technology was user friendly, cost effective, and their preferred method of receiving care.  86

Integration of telehealth services is an asset that traditional companies can capitalize on to create 

effective, widely used mHealth apps. 

 

5. Multi-pronged Approach 

Mobile health apps possess the potential to meaningfully improve patient outcomes, 

however they cannot do so in a vacuum. The most successful programs utilize a multi-pronged 

approach, with the app as the center of care. Both Omada Health and NYP enhanced their apps 

with complementary products and services. The Omada Health app experience includes software 

with the app itself, hardware with the smart scale, and personal interactions with the health 

coaches and peer groups. The smart scale provides real time, hard data to monitor progress. The 

health coach and peer network provide the human support that patients need to meet their weight 

loss goals. The NYP telehealth feature provides users with personal interactions. These virtual 

visits save patients a trip to the hospital, allowing those who may not have the capacity to spend 

hours in the emergency department the chance to receive world-class care. Each company took 

advantage of their resources in order to provide a more dynamic user experience.  

 

84 NCSL. (2016, January 6). State Coverage for Telehealth. Retrieved from: 
https://www.ncsl.org/research/health/state-coverage-for-telehealth-services.aspx.  
85 Ibid.  
86 Sharma, R., Fleischut, P., & Barchi, D. (2017). Telemedicine and its transformation of emergency care: a case 
study of one of the largest US integrated healthcare delivery systems.  
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6. Continuous Evolution  

Technology is constantly changing. Software that does not regularly evolve is discarded. 

A cornerstone of both the Omada Health and NYP platforms is a commitment to continually 

improve their platforms. Omada looks to its metrics to determine what aspects of the app are 

successful and should be capitalized upon as well as the aspects in need of improvements. This 

process happens on the macro level of the app with the developers altering the program as a 

whole as a whole as well as the user level with health coaches altering the program to the needs 

of each unique patient. The Innovation Center at NYP constantly examines which features of the 

mHealth app could be expanded upon. They also examine a variety of new elements that could 

be added to improve current functionality. For example, in the initial launch of the NYP app, 

telehealth was not included. The OnDemand feature was a result of app updates. The continual 

evolution keeps patients engaged and allows for even more further improvements to health 

outcomes.  

 

Recommendations 

Business Recommendations  

The lessons drawn from the efforts of  Omada Health and NYP can also inform new 

policies to support ongoing work in the mHealth space. In order to optimize the beneficial effects 

of mHealth apps on health outcomes, there needs to be collaboration and standardization across 

the market.  

Today, traditional and non-traditional mHealth actors are considered to be competitors. 

Each group is looking to capitalize on their own resources to make the most beneficial and 
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popular application on the market. While great efforts have been made on behalf of both actors, 

the products on the market have fallen short of delivering on the promise of sustained 

clinical/patient outcomes. Despite the fact that  approximately 3.7 billion mHealth apps were 

downloaded in 2017,  80% of users abandon the technology within two weeks.  Traditional and 87 88

non-traditional actors should not be competitors, but instead join forces to create more 

comprehensive and engaging applications. Three of the lessons learned from the case studies can 

be achieved through collaboration between these actors: the integration of telehealth, utilization 

of a multi-pronged approach, and partnerships.  

Telehealth is a very promising and quickly emerging field. While non-traditional entrants 

can build the platform on which telehealth is delivered, only the traditional actors can provide the 

physicians to administer the care and provide the populations of patients to follow and track 

outcomes for. Telehealth could be a fruitful area of collaboration, as tech companies can focus 

on the software logistics and health systems can focus on providing patient care. While telehealth 

is already widely used among hospital systems, integration into an app platform could increase 

accessibility. Some low income patients do not have computers, instead using their phone to 

access the internet.  Presenting telehealth on an application instead of a traditional website could 89

reduce barriers to access and improve patient experience. The presence of telehealth on an 

mHealth app could also serve to centralize resources, as the current system is fragmented.  

87 FDA. (2019, November 5). Device Software Functions Including Mobile Medical Applications. Retrieved from: 
https://www.fda.gov/medical-devices/digital-health/device-software-functions-including-mobile-medical-application
s.  
88 Letizia Affinito. (2018, November 9).Empowering the Connected Physician in the E-Patient Era: How Physician’s 
Empowerment On Digital Health Tools Can Improve Patient Empowerment and Boost Health(care) Outcomes. 
Routledge.  
89 Monica Anderson, Madhumitha Kumar. (2019, May 7). Digital divide persists even as lower-income Americans 
make gains in tech adoption. Retrieved from: 
https://www.pewresearch.org/fact-tank/2019/05/07/digital-divide-persists-even-as-lower-income-americans-make-g
ains-in-tech-adoption/.  
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The integration of telehealth would also promote a multi-pronged approach to care via 

mHealth apps. Telehealth adds a personalized, human element to the mHealth experience. The 

more human aspects may attract patients who may not otherwise use an mHealth app, such older 

patients. This was proven to be effective with Omada in the Medicare population. Another aspect 

that developers have the potential to integrate is smart devices. The use of hardware can 

automatically provide accurate data regarding patient progress and habits. This may take the 

form of a smart scale, like Omada, or a wearable tracker, like a Fitbit. Tech companies can 

develop the devices and collect the data, then look to their clinical partners in the hospitals to 

analyze the data and recommend adjustments to increase information accuracy or patient 

adherence. A multi-pronged approach allows for greater patient personalization. Users can 

choose to focus their efforts on whichever resource is most appealing to them. This approach 

presents providers with a more holistic view of a patient’s health and lifestyle, which can lead to 

more specified care recommendations. Personalization has the potential to increase engagement.  

The benefits of partnership can be seen on a small scale in the case of Omada. The 

company’s decision to focus on building relationships with payers instead of marketing directly 

to consumers unlocked a whole market of potential users. They were also able to save time, 

man-power, and funds that would have been otherwise spent on marketing, concentrating instead 

on the software itself. This demonstrates two of the greatest potentials behind partnership: 

increased number of potential users and greater specialization. First, an increased number of 

potential users. If a tech company collaborates with a hospital system, it will have a monopoly on 

the market for all of the patients of the hospital. This provides an ever growing pool of users, 

which can be maintained with little to no marketing efforts. Second, greater specialization. 
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Partnership lends itself to delegation. If tech companies and traditional healthcare actors work 

together, they can each focus their efforts on their strengths. The tech company can focus on 

building and maintaining the software and the health system can focus on providing patient care. 

The specialization can lead to more effective products which can be continually improved. 

Partnerships have the potential to result in better apps and improved health outcomes for users.  

 

Policy Recommendations 

While traditional and non-traditional actors can collaborate on their own, the federal 

government can influence the mHealth market, making change possible. First, the government 

can provide monetary incentives, such as tax deductions, for companies that partner with the goal 

of developing effective mHealth apps, similar to the programs that provide tax credit for 

companies developing renewable energy. Second, the FDA and HHS could revise the four 

regulating acts to include more mHealth apps. Regulation could include setting a formal 

definition for mHealth apps in order to encompass the most common features, therefore 

including more apps. This will allow for greater regulation in the field. The increased regulation 

can work to improve the quality and security of apps on the market. This will not only serve to 

protect patients’ PHI, but can provide users with a secured sense of safety. Patients who do 

currently do not trust apps may be more likely to use them. Increased regulation can also 

decrease the number of applications in the App Store, which can decrease the overwhelming 

feeling many patients can experience when determining which mHealth app to download. If 

patients feel more comfortable downloading apps, the producers of the apps will see more users. 

This can be beneficial financially and will allow them to adjust their apps to serve more users. 
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Finally, CMS can begin to cover care delivered by certain mHealth apps. Telehealth, which is 

closely associated with mHealth and can be delivered via the apps, is currently covered by 

Medicare, Medicaid in 48 states and the District of Columbia, and most major private insurers. 

Expanding the coverage to other aspects of mHealth apps could incentivize use and thus increase 

patient engagement. Providers may also be more willing to integrate mHealth into their care 

model. These government actions can act as a catalyst for change and collaboration in the 

mHealth market.  

 

Conclusion  

Mobile health apps have the potential to change the way patients and providers interact. 

These apps allow patients to connect with their providers and monitor their health anywhere with 

the touch of a button. mHealth specifically is promising because it can be easily integrated into 

patients’ daily lives, as smart phones are used constantly by a large majority of the population. 

The data collected from apps can provide a more complete and accurate picture of patients’ 

health statuses to providers, which can in turn allow providers to better personalize care for each 

unique patient. The key to unlocking the potential of mHealth apps is collaboration between 

traditional incumbents in the health space, such as hospitals and insurance companies, and 

non-traditional entrants, such as tech giants and start-ups. Each actor will bring its own resources 

and specialities to the table, thus creating a dynamic and effective app. Developers can look to 

Omada Health and NYP for important lessons to be learned regarding approaches to mHealth 

development that are applicable for both traditional and non-traditional actors. Companies should 

utilize a multi-pronged approach when developing apps, integrating telehealth and wearable 
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devices to provide greater levels of user personalization. Developers should use the data 

collected from the apps to constantly improve the product and thus patient experience. 

Partnerships between traditional and non-traditional actors can facilitate improvements, with 

each actor specializing in their area of expertise. The federal government can serve to catalyze 

change by incentivizing partnerships, strengthening regulations on mHealth apps, and covering 

care administered on mHealth apps, thus improving the quality and security of the products on 

the market. If companies work together, keeping the lessons from Omada Health and NYP in 

mind, the potential of mHealth applications can be optimized and thus patient outcomes can be 

improved.  

 

 


