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Abstract
We recognize there is a need for targeted and effective mobile health applications, particularly 

to aid in the problem of medication nonadherence. Nonadherence is a flourishing problem 

in healthcare, impacting many different stakeholders while losing the US healthcare industry 

hundreds of billions of dollars a year. We reviewed the existing medication nonadherence 

literature and assessed the ways mobile applications have been applied to tackle the issue. 

Upon evaluating the mHealth application landscape, as well as current mobile application-

related legislation and HIPAA compliance regulations, we found many ways that mHealth can 

be applied more compellingly. To adjust patient behavior and increase adherence, patient/

provider relationships must be strengthened. mHealth applications can assist by easing 

communication between healthcare providers and patients and by improving patient education 

by making materials accessible to a larger population. Most currently available mHealth 

adherence apps do not work because they inadequately target relatively simple reasons for 

nonadherence, such as forgetfulness, but do not incorporate proven behavioral models to 

distribute tailored messages that can positively adjust patient behavior. We have also found 

it apparent that payers must soon address reimbursement of mHealth apps prescribed and 

used by physicians or apps will never be widely adopted and nobody will reap the benefits 

of the apps. To ensure success, it will be important to develop HIPAA-compliant mHealth 

apps that address nonadherence by empowering patients through improving patient/provider 

communication and increasing patient education. 
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Patient Behavioral

CoSt

reaSonS For nonaDherenCe

CliniCal/MeDiCation

PREVENTABLE
- Copayment Costs

PREVENTABLE
- Forgetfulness/absentmindedness
- Concerns
- Patient Provider Issues
- Physical difficulties limiting 

use of drugs

PREVENTABLE
- Several physicians or healthcare

providers prescribing medications
- Difficult to distinguish pills colors
or markings

- Patient is a “nonresponder” or the
medication shows no clinical
effectiveness

NONPREVENTABLE
- Any drug cost is prohibitive

NONPREVENTABLE
Psycological problems, Cognitive 
impairment, Denial of illness or
its signifigance, Apathy, Anger about
the illness, High stress, Illiteracy, Limited
social or family support

figure 1

NONPREVENTABLE
- Medication side effects
- Complexity of treatment
- Asymptomatic disease
- Variability or reduction in 

symptoms

Introduction
Nonadherence to medication regimens is one of the most important issues in healthcare today. 

Healthcare providers prefer the word “adherence” to compliance because “compliance” is 

associated with a patient submissively abiding commands instead of making an educated 

choice with a doctor’s support1,2. Healthcare providers have been aware of the problem 

for many years, but actual dollar values for the cost of nonadherence have only recently 

been estimated. These costs encompass many affected aspects including revenue that the 

pharmaceutical industry is losing, the price of avoidable hospital readmissions, and the cost of 

additional preventable treatments. Since a majority of medical costs go towards the treatment 

of noncommunicable chronic conditions, researchers have been looking into how the long-

term costs can be lowered and medication nonadherence has been observed to be an integral 

contributor to costs and health outcomes. Many initiatives have since emerged worldwide to 

target chronic conditions and nonadherence. There are even mHealth specific initiatives to 

leverage the reach that mobile devices have with typically less accessible markets such as 

people in rural areas, people who have a lower socioeconomic status, and ethnic minority 

groups. 

Many different reasons for nonadherence exist including patient factors and medication 

issues. Additionally, many of the reasons are non-preventable. See the Figure 1 for common 

justifications given for nonadherence2–4.  
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Since mobile devices have experienced widespread global growth in the past decade, they 

have emerged as a technology to assist medicine and public health to form the domain now 

known as mobile health (mHealth). In the US, 91 percent of adults are mobile phone owners 

and one in three users have sought out health-related information on their device, growing 

from just 17% two years ago5,6. The number of unique mobile subscribers worldwide in 2012 

was estimated to be just 45%, showing that there is still much room for growth7. Within mobile 

devices, smartphone subscribers reached 1.5 billion globally in mid-2013, showing 31% growth 

since 2012, yet this number represents only 21% market penetration8. Developing nations 

have taken advantage of the simpler, as well as cheaper, infrastructure of mobile devices and 

skipped landlines altogether, enabling mobile subscriptions to override landlines over 10 years 

ago in 20029.

Current medication adherence tools, such as mHealth applications, have been found to be 

ineffective. The mHealth app market is composed of many basic reminder apps and apps that 

require patients to enter their own information, including complicated medication regimens, 

facilitating the chances of mistakes. Some apps seek to track adherence using sensors to 

detect practices associated with adherence, such as opening pill bottles, which can then be 

shared with providers, but problems still exist since opening a bottle does not translate directly 

to adherence. A major problem is that existing applications have yet to incorporate proven 

behavioral models for patient-tailored personalized messaging systems. Additionally, mHealth 

apps do not incorporate electronic health records (EHR) or community pharmacy records 

which contain the most accurate information about patient regimens10,11. Much remains desired 

regarding legislation and defined regulations for mHealth applications. Along these lines, 

mHealth app developers must keep HIPAA requirements in mind to design compliant apps that 

will be accepted by the healthcare industry. 

Clearly the future of healthcare technology includes greater incorporation of mobile devices 

to solve considerable medical problems. We include many suggestions for how the mHealth 

environment can be improved, but there is a need to spread the word so that lawmakers will 

better define regulations for the industry. Many questions such as “who should pay to solve 

nonadherence?” or “why should a doctor prescribe an mHealth app?” remain unanswered, but 

we strongly believe that mobile applications will be a way for physicians, hospitals, and insurers 

to better engage patients to more easily diagnose, educate, and support their health-related 

decisions.

 

Why Should We Care About 
Medication Nonadherence?

Nonadherence and Chronic Disease in the US
Depending on the disease, a third to nearly two thirds of patients do not adhere to their 

prescribed drug treatment plan with lower rates of adherence seen with increasing number of 
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doses per day and length of treatment time1,12–15. Varying measures of adherence may affect 

the accuracy of these numbers with patient self-reporting or counting pills and refills being 

inexpensive and simple, but also easily manipulated or altered by patients compared to direct 

observations or measurements of substances in blood. Adherence for acute conditions has 

been seen to be higher than for chronic conditions despite the long-term benefits and cost 

savings that medication has for chronic disease1,16–18. 

Chronic conditions last at least a year, need prolonged medical care, and can affect patients 

daily. The disparity is likely because treatments for acute conditions are shorter and have 

earlier visible results of symptoms lessening. Considering 133 million Americans are living with 

a chronic disease, accounting for 75 – 84% of healthcare spending with nearly all of Medicare 

spending and 80% of Medicaid also go towards helping people with chronic diseases19–21. 

Since chronic disease sufferers are less likely to adhere to their treatments, adherence 

interventions for chronic disease should account for the majority of future research and 

development. The hope is that by harnessing emerging mobile technologies, specifically mobile 

applications, we can provide higher quality healthcare and also reduce unnecessary healthcare 

spending.

The Cost of Nonadherence
Medication non-adherence costs the US pharmaceutical industry approximately $188 billion 

each year, decreasing the total US pharmaceutical revenue in 2011 to $320 billion22. This 

number could be even higher if all preventable healthcare spending is included and was 

estimated to be up to $290 billion by the New England Healthcare Institute in 200923 (Figure 

2). Globally, the money lost due to non-adherence expands to $564 billion, making the 2011 

global pharmaceutical revenue $956 billion22.  Typically, pharmaceutical companies do not 

interact directly with patients. However, the industry is becoming increasingly more aware of the 

scope of the problem since it directly affects their yearly revenue. Companies like Merck and 

CVS Caremark have joined Prescriptions for a Healthy America: A Partnership for Advancing 

Medication Adherence, which was started by key pharmaceutical trade groups such as the 

Pharmaceutical Research and Manufacturers of America (PhRMA) to boost awareness with 

legislators24. The companies have been testing various approaches to solve the adherence 

problem such as connecting with hospitals or by using digital health techniques like mobile 

applications to engage and interact with patients. 

Considering there are 125,000 deaths a year from not adhering to heart disease treatments and 

89,000 yearly deaths from antihypertensive treatment nonadherence alone, the total number 

of deaths due to nonadherence is implied to be much higher25,26. If these patients had access 

to medication and had resources to educate or support their decision to take the medications, 

their deaths could have been avoided.
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Nonadherence Leads to Readmissions
It is also important to note that nonadherence contributes to the number of hospital 

readmissions. Lack of medication adherence results in 33 to 69 percent of medication-related 

hospital admissions leading to yearly costs of approximately $100 billion1,29–32. These are 

avoidable admissions that result in large spending and time costs to patients, providers, and 

payers. The government has determined that readmissions cost Medicare patients $26 billion 

each year with over $17 billion of the amount being preventable with proper treatments33. 

The Centers for Medicare & Medicaid Services (CMS) penalizes hospitals with readmission 

rates that are higher than the national average for heart failure, heart attack, and pneumonia 

patients33.

What are Some Solutions for 
the Problem of Nonadherence?

Possible Predictors of Nonadherence
Within chronic disease there have been found to be additional independent predictors of 

lower long-term adherence including: nonwhite race, lower income, older age, less morbidity 

at the start of treatment, depression, dementia, and persistence of disease symptoms while 

undergoing treatment13. Additional studies have cited these as factors that contribute to 

nonadherence as stated above1,2. Benner et al. showed that adherence to statin therapy was 

low for nonwhite races regardless of socioeconomic status, which was an important finding 

as blacks and Mexican-Americans have a higher occurrence of coronary heart disease13. 

Researchers have looked further into adherence in minority groups such as African Americans 

the thriving ProBleM oF MeDiCation nonaDherenCe

Total US health expenditures
in 2010 totaled nearly

$2.6 trillion27

One third to nearly two thirds of
patients do not adhere to 

prescribed treatment plans
1,12,14,15,28

133 million or nearly half of
all Americans live with a

chronic disease20

Medication nonadherence costs the US 
pharmaceutical industry alone approxi-
mately $188 billion each year or 37% of 

their potential revenue in 201122

Chronic disease accounts
for over 75% of US healthcare

spending19,21

figure 2
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and Hispanics to determine any specific reasons for nonadherence in these groups and for 

ways to improve the disparity. An investigation of thousands of diabetes patients in California 

sought to study the effect of race/ethnicity and language on cardiovascular disease medication 

adherence34. The researchers found some association between improved drug adherence with 

race/ethnicity and language agreement for African American and Spanish-speaking Hispanic 

patients and propose that race/ethnicity concordance efforts may reduce differences in 

adherence34. Race and language are each one of many factors that must be accounted for in 

future medication adherence efforts. 

Benefits of Patient Education
Medication adherence is a multi-factored problem with patient-, physician-, and health system-

based factors35. Once we accept that addressing nonadherence requires clinically supported 

behavioral change, more potential solutions for medication adherence present themselves. 

One patient related factor shown to have a significant impact on health outcomes is patients’ 

health literacy, with 35% of US adults at average or below average health literacy35. Below 

average health literacy leaves patients unable to understand their physician’s instructions, or 

unable to interpret the instructions or symbols printed on prescription labels. Considering health 

costs for patients with below average health literacy are 4 times greater than those with high 

health literacy, addressing patients’ health education is a cost cutting measure that may greatly 

improve their health outcomes35. 

Physicians often do not communicate with one another about specific patients, leading them 

to potential sources of conflict regarding the shared patient’s care. The average Medicare 

recipient visits 7 different physicians a year, underscoring the need for increased coordination 

among a patient’s care team35. Research suggests that primary care physicians communicate 

directly with “hospitalists” in 20% of hospitalizations and have access to post discharge reports 

before the next patient contact just 34% of the time35. 

Medication Reconciliation
One way physicians can improve patients’ health outcomes is by properly conducting 

medication reconciliation. Medication reconciliation has a twofold benefit: it allows the 

physician to gain a clearer picture of the patient’s current medication regimen and provides 

a chance for the physician and patient to discuss medication adherence35. Due to the myriad 

ways patients can acquire medications, often only the patient has complete knowledge of all 

their medications. Coupled with the time constraints placed on physician-patient interaction, 

medication reconciliation is an overlooked though crucial piece of the medication adherence 

issue.

Like many behavioral therapies, the relationship between the patient and clinician is paramount 

to achieving positive health outcomes. Within our current health system it is often difficult 

for physicians and patients to develop a healthy clinical relationship35. In the absence of a 

relationship of trust and lack of judgment between patient and clinician, even if clinicians 

attempt medication reconciliation, they may fail because of patient’s shame over nonadherence.
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How are Healthcare Initiatives 
Trying to Help?

Adherence-Related Initiatives and Measures
Many studies over the years have shown the health benefits and cost savings of education 

in managing chronic diseases such as diabetes, heart disease, and asthma36–38. Despite this 

knowledge, nonadherence still remains a considerable and costly issue in healthcare and 

new measures must be taken to address the various reasons for the problem. Recently, many 

government initiatives have been put into place in the US and abroad to address chronic 

conditions and medication nonadherence as the problems have escalated. The CMS has 

also introduced adherence quality measures based on prescription refills into their Medicare 

Advantage plan for diabetes, hypertension, and cholesterol39. These are all chronic conditions 

where less than 50% of these patients adhere to treatments for a year and it has been shown 

that higher drug adherence using guidelines-based therapy provides an overall economic 

return for these conditions39–42. 

The US Department of Health & Human Services (HHS) has an Initiative on Multiple Chronic 

Conditions because an estimated one in four Americans has multiple chronic conditions (MCC) 

along with one in 15 children and these people incur about 66% of total healthcare costs21. 

This proportion is even greater for Americans who are 65 years or older where nearly three of 

four people may have MCC21. The third goal of the initiative strives to provide improved tools 

and information to healthcare providers while stressing sustained care to maintain and improve 

adherence with prevention and treatment strategies to lead to better overall health43.  

Mobile Health Initiatives
Given the rise in global mobile phone ownership and usage (Figure 3), HHS has also been 

involved with mobile health (mHealth) and launched several mHealth specific initiatives, many 

including health text messaging components. HHS recognized that mobile phones and portable 

devices open opportunities to reach typically underserved people including those who live in 

rural communities, people with lower incomes, and ethnic minorities. A Pew survey conducted 

in 2013 shows that 91% of American adults use a mobile phone and 60% of cell phone owners 

use their phones for internet access6. Undoubtedly the numbers are only getting bigger as 

people are becoming more connected and reliant on mobile devices. While the percentage 

of mobile phone owners is over 80% in many nations, the percentage of smartphone users in 

that number can still be low. For example, in India just 10% of mobile subscribers included in a 

Nielsen survey said they owned a smartphone and 80% have feature phones44. 
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In 2010, 80% of Internet users used the Internet to seek out health information45. Additionally, 

a 2012 survey found that 52% of US smartphone owners look up health information and one 

in five have a health-related app on their phone5. Of all cell phone owners, 80% send and 

receive text messages, but only 9% receive health or medical related text updates or alerts5. 

There is much room to grow in the area of medical-related alerts and new techniques must be 

developed to better penetrate this area to aid in higher medication adherence. 

Interestingly, the higher risk yet less adherent ethnic groups for coronary heart disease 

(Hispanics and African Americans) are more likely to look up health information on mobile 

phones than non-Hispanic whites: 38% for Hispanics, 35% for African Americans, and 27% for 

whites5. This finding supports the idea that development of mHealth applications to specifically 

target adherence in these groups has great potential to be successful in improving their health 

outcomes and lower costs. 

In 2012, the International Telecommunication Union partnered with the World Health 

Organization to launch an mHealth initiative that will be ongoing for at least four years with 

an emphasis on prevention, treatment, and enforcement to control chronic diseases primarily 

with through the use of text messages and apps46. Also, the United Nations has formed the 

mHealth Alliance to advance mHealth via policy research, advocacy, sustainability, and support 

standardization of mHealth technologies. mHealth has a global following and many groups 

believe that therein lies the future of healthcare. 

What are the Shortcomings 
of Existing Adherence Tools?

Medication Adherence Tools
The prevalence of smartphones and their ease of access make mobile adherence applications 

appealing. Mobile devices carry the promise of being able to create user specific interventions, 

e.g. adherence plans tailored to individuals. Our smartphones and tablets can deliver a wealth 

Mhealth aS a tool to FaCilitate MeDiCation aDherenCe

In the US, 85 to 94% of all adults are 
mobile phone owners6

Globally in mid-2013, smartphones 
reached  approximately 1.5 billion 

subscriptions, with 31% growth and just 
21% market penetration8

Smartphones currently 
represent between 58 to 61% of total US 

mobile phone subscriptions8,44

One in three US mobile phone owners 
have sought out health-related 

information on their device5

There are over 5 billion mobile phone 
users worldwide8

52% of US smartphone owners use their 
phone to look up health information and 

one in five have a health-related app
on their phone5

figure 3
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of information with a few swipes of our fingers. Of the 13,600 iOS health applications on the 

market, only 1.7% of those apps focus on medication adherence47 (Figure 4). While some apps 

are simple reminders that it’s time to take a medication, others allow patients to record their 

taken or skipped doses10. In a 2011 survey of 160 medication adherence apps Dayer et al. 

found that nearly all applications required patients to enter their own medication regimen, but 

less than 30% of the apps surveyed allowed patients to track their doses10. The researchers 

noted that having patients conduct their own data 

entry increased the chances of patient generated 

mistakes10,11. The researcher’s suggestions for future 

applications allow pharmacists or physicians to enter 

the patient regimen and send those instructions to 

the application directly. Please note that none of the 

applications reviewed by Dayer et al. communicated 

with patients’ electronic health records (EHR). 

Transmitting information between clinicians and 

patients invite other considerations (i.e. federal 

regulations) and we’ll address those below. Dayer et al. 

go on to state that the efficacy of mobile applications 

for improving adherence has little support in the 

research. A few years later, while the pool of research 

is larger, the results for mobile adherence apps are 

mixed.

In addition to the reminder applications, other apps are 

integrated with internet-connected pill caps and bottles 

that combine internet-connected cap technology with 

sensors inside the bottle. Unfortunately even high tech bottles cannot show whether someone 

has actually ingested their medication. Rather the internet-connected caps record data 

associated with adherence, like opening the bottle that contains the medication, or removing 

the medication from the bottle. Of course, pill dumping is still an option. At least the data from 

the internet-connected caps is collected and can be distributed to care takers or clinicians. If 

a patient goes in for a check up and is still experiencing health problems that their medication 

regimen is supposed to address, their clinician is better informed about the patient’s activity for 

a personalized discussion about the risks of non-adherence. 

Adherence Applications Research & Failure of Current Applications
Disappointingly, research suggests that the majority of adherence apps available do not use 

proven behavioral models for their messaging frameworks10. If there are known ways to target 

and interact with individuals who are either intentionally or unintentionally not adhering to their 

medication regimen, implementing those messaging techniques would be a priority. Hopefully 

future applications will employ clinically supported messaging systems focused on behavioral 

changes. 

Mhealth aPPliCationS

There are already more than 40,000 
mobile health apps contributing to the 

$718 million global industry48

Of the 13,600 iOS health 
applications on the market, only 1.7% of 

those apps focus on medication 
adherence47

Top 6 categories besides weight loss and 
exercise, which comprise of 60%49:

Woman’s Health 
Sleep & Medication

Pregnancy
Tools & Instruments

Reference 
Emergency

figure 4
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Another and perhaps more damning issue is that many adherence applications are not 

integrated with EHR or community pharmacy records10,11. As noted above without EHR 

integration pharmacists cannot send the patient’s regimen directly to an application. Instead 

it’s up to the patient to enter their prescriptions, dosage, and tapering instructions, introducing 

the possibility of user generated error. If patients have physician prescribed and pharmacist 

supported applications from the outset, the pharmacist could then push instructions to the 

user. Forgoing the federal regulations necessary to operate such a system, an application 

connected to a database of medication descriptions would assist patients through the use of 

self-completing fields. 

One highly publicized though statistically underwhelming study of mHealth and medication 

adherence came in 2010. Qualcomm Wireless Reach teamed up with George Washington 

University, Cricket Wireless and app developer Vocel to study how mobile applications 

can influence prescription adherence among chronically ill patients50. The seven month 

study, employed the FDA approved Pill Phone medication monitoring system which uses a 

combination of SMS style messages and images to alert users. Study participants were mostly 

low SES, African-Americans with hypertension living in the DC area, more than half of the study 

participants also had diabetes. As noted above African-Americans are more likely to have low 

medication adherence rates, as well as higher rates of diabetes and other co-morbidities. At 

the end of the study, data suggested that during the three months using the Pill Phone app, 

user adherence reached initially reached 60%, although it dropped to 55% during the last few 

weeks of the study period. Even with high ratings for ease of use, the reminder application alone 

does not appear to be enough to substantially alter patients’ adherence and associated health 

outcomes.

How Can We Improve the mHealth 
Environment?

HIPAA Considerations
HIPAA compliance should be a concern for any application developers who want their 

adherence platforms integrated into clinical settings. Adam Greene, penned a pair of editorials 

illuminating which applications would fall under the HIPAA guidelines as well as what to do if 

your application needs to be HIPAA compliant51,52. Any application used by “covered entities” 

or their “business associates” to communicate “protected health information” will fall under the 

HIPAA guideline. 
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“A mobile application developer will need to analyze whether the software will be used 
by a covered entity, such as physician, hospital, or health plan, and whether it will 
include any protected health information: individually identifiable information about 
health, healthcare services, or payment for healthcare services. An application that 

assists a physician with following up with patients would need to be designed to allow 
the physician to comply with HIPAA. Likewise, a mobile application for use by health 
plan employees to obtain an individual’s enrollment information remotely would need 

to be designed in accordance with HIPAA.” -Adam Greene

Of course applications that fall under the HIPAA guidelines will have the pesky issue of 

compliance to consider. If Greene’s editorial is any guide, compliance for mobile health 

applications revolves around a few key components. Compliant applications will not disclose 

any protected health information not permitted by the HIPAA privacy rule or the larger 

guidelines. Applications must also allow patients to access and update their records if 

they find any errors. Further, the application must be secure, encrypting information on the 

patients’ device as well as while it is in transit. Another security concern Greene highlights 

is authentication: is there a way for the covered entity to verify the identity of the user? Just 

as covered entities are expected to inform patients of security breaches, a HIPAA compliant 

application must also have a way of informing the user if the security of their protected health 

information is compromised. Developers may be considered business associates of covered 

entities, and therefore subject to HIPAA guidelines and therefore HIPAA penalties in the face of 

security or privacy breaches. 

While HIPAA compliant platforms are the future of mHealth applications, the guidelines and 

considerations serve as barriers for those not versed in health policy. 

mHealth Movement: Empowering the Patient 
We must use behavioral interventions to create an environment where the patient feels 

compelled to take control of their health outcomes. It is apparent that nonadherence is not just 

a patient-centered issue: it has physician- and health center-related components that are just 

as important to address. mHealth applications can help facilitate some of the improvements 

that doctors and pharmacists have been calling for in the recent years. Patient education is a 

key component of behavior interventions to improve adherence. We must actively involve the 

patient in making treatment decisions. Turning patients into active participants is key because 

ultimately they are the ones who decide whether or not to adhere to a treatment plans.  

Patient Education and mHealth: Communication is Key
Patient education addresses nonadherence through increasing patients’ agency involving 

health related decisions. The more patients are consulted about and understand their health 

regimens, the greater their adherence to treatment35. Patient education has the added benefit 

of addressing rational nonadherence, or nonadherence due to concern about medication side 

effects35. While educating patients is beneficial for obvious reasons, they are ultimately tasked 

with following medication or therapy regimens. Therefore, patient understanding of why one 

medication therapy is favored over another may be central to improving adherence.     
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Educating patients starts with improving the patient/provider relationship. Oftentimes patients 

track health data and do not ever share the data with their physicians. Patients may be afraid to 

tell their healthcare providers about how their medication is negatively affecting them or when 

they forget to take pills. mHealth applications may help facilitate communication by being a 

more casual way for providers to easily communicate with patients and may help patients feel 

more comfortable asking their doctor what to do when they forget or seek help in modifying 

their treatment plan. Providers must ensure that patients understand their disease, what the 

prescribed medication does, and their treatment regimen. If the regimen is confusing or too 

difficult for the patient to adhere to, the doctor can assist in coming up with methods for how 

to fix the problem. An mHealth app may be part of the solution, but importantly, the healthcare 

professionals who will be interacting with the patients through the application must have input in 

how the app is designed in the first place. 

Communication within the health system or between physicians is another important component 

for addressing nonadherence. Many Medicare recipients have multiple chronic diseases that 

come with complex medication regimens that involve taking multiple pills a day, which are 

prescribed by multiple doctors. The current healthcare system does not have a care team 

method in place that allows optimal communication about different diseases and medications 

that one individual is dealing with. The care team should include the patient in its decisions, 

particularly in the medication reconciliation step. The team must have access to a patients’ EHR 

to learn about their medication history and what drugs they are currently taking so they can 

effectively improve health outcomes and address any adherence issues that the patient may 

have. While mHealth may not present a panacea, application development should acknowledge 

the partially siloed nature of communication between physicians.     

A major goal for a care team or physician should be to improve the overall health literacy of their 

patients. Healthcare providers should supplement or give patients the information they need 

to be informed about their treatment decisions. If patients need to manually type in all of the 

medications they are taking into an mHealth application, as well as complex regimens for the 

medications, they may make mistakes because they do not understand the instructions they 

were given. This sets patients up for failure at the start. If we keep in mind that at least 35% of 

American adults are health illiterate, we can better address specific problems that patients have 

with their prescribed treatment plans including simply reading instructions on labels35.
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What Will Be the New Generation 
of mHealth Nonadherence Apps?

Personalized mHealth Apps
mHealth applications must be designed to address specific reasons for nonadherence. 

Additional nonadherence research studies may show that patients with the same conditions or 

undergoing the same treatments are likely to not adhere for the same reason and an mHealth 

app can be personalized for these specific patients. There is an expansive list of reasons why 

patients may not adhere to their treatments and mobile applications can be used to address 

problems beyond general forgetfulness. If we know why a patient is not being adherent, then 

we can use direct messaging to support adherence. Reminding patients why they are taking 

medications and identifying near term health affects of taking medications will improve longer-

term adherence. The mHealth app can be seen as a catalyst for behavior change and is one 

method for producing that change. However, with this solution there remains the question of 

who should be relaying the messages and interacting with the patient about their treatment 

plan, whether it is the primary physician, case management nurse, or pharmacist. Once the 

solution for “who?” is determined, apps that integrate messaging systems can assist with 

patient/provider relationship building and lead to adherence.

We must also determine ways to target applications towards predictors of lower long-term 

adherence such as language or cost barriers. These groups may be more unaware that 

mHealth applications exist and if so, healthcare providers can help spread the word about 

technologies that may help these groups with adherence. This goes back to proper patient/

provider communication: if the relationship between the patient and provider is weak, the 

likelihood that the patient will come forward with problems is lower and then the physician is 

unable to help. 

HIPAA Compliant mHealth Apps
We are aware of the burden that HIPAA regulations put on patient/provider communication 

frameworks. Everyone from the mHealth app developer to the product owner to clinical experts 

must be aware of proper HIPAA regulations and anticipate future changes in laws. If the 

healthcare system is concerned with saving money and providing better patient outcomes, then 

they will do more to support this area and publicize how smaller companies or projects can aid 

in complying with HIPAA regulations when designing solutions. 

Reimbursement of mHealth Apps
A big question remains in this area of healthcare: who should pay to solve the problem 

of nonadherence? The problem is complicated because there are many stakeholders 

involved including the patient, physician, payers or insurers, employers, and pharmaceutical 

companies. The patient cares about their health outcome and they must pay higher copays 

for more complicated treatments downstream that are caused by nonadherence. If patients 

are nonadherent, physicians must take the time to treat patients again, adjust treatments, 
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and administer more complex treatments like surgery. Payers and insurers must then put out 

more money for readmission costs and the costs of more complex regimens. Employers often 

provide employees with group insurance plans, which help supplement healthcare costs, so it is 

financially beneficial to them if their employees minimize their healthcare costs and stay healthy 

through preventative measures. Finally, as stated above, pharmaceutical companies lose 

billions of dollars for prescriptions that are not filled. 

Copays or reimbursement for mHealth apps that cost money, but have been shown to improve 

health outcomes may overcome the barrier of cost and assist in getting useful applications in 

the hands of people who need them. However, the problem still remains that doctors are not 

currently reimbursed for suggesting or using mobile applications to solve health problems. What 

incentives do doctors have to suggest the use of mHealth apps? Reimbursement or copay from 

insurance companies may also help solve this problem. But then, what should a doctor do if 

they know of a better app but it is more expensive and/or not included in the reimbursement 

plan? Also, what if physicians interact with patient questions or emergencies outside of the 

time they are in the hospital? These questions have yet to be answered with the current state of 

healthcare, but must be addressed as mHealth apps are further integrated into the healthcare 

system. mHealth initiatives must educate and seek to partner with payers to help advocate 

mHealth-related reimbursements. 

Current medication adherence tools, including mHealth apps, are not effective because they 

are not personalized to target each individual’s specific nonadherence issues. We believe 

that mHealth has the potential to help mediate the billion-dollar problem of medication 

nonadherence, but only if the apps are designed to change patient behaviors by empowering 

people to take control of their healthcare outcomes. The mHealth environment is dynamic and 

there are many aspects that must be taken into account when thinking about mHealth app 

development including HIPAA compliance, who will be using the app, and who will be paying 

for the app. Once these issues are addressed, mHealth apps can be developed to improve 

patient/provider communication and contribute to patient education with the overarching goals 

of reducing healthcare costs and improving patient health outcomes.
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Smashing Boxes is a mobile and web application development agency located in Durham, NC. 

We can help healthcare providers, insurers, and startups develop innovative, HIPAA-compliant 

mHealth applications to improve patient/provider relationships and to educate patients about 

their health to save money, time, and to improve overall health outcomes. 

Smashing Boxes provides services to determine your business needs all the way through 

launching and maintaining your app.

Follow us on Twitter @smashingboxes and visit www.smashingboxes.com to learn more.
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