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ABSTRACT 

Background 

This doctoral of nursing practice (DNP) project implemented a quality improvement (QI) 

intervention at a single-site cardiology clinic (Pima Heart) in Tucson, Arizona. A literature 

search was conducted to determine the best educational intervention and tool to provide 

clinicians with a resource to assist their heart failure (HF) patients with medication adherence 

and education. The objective of the project was to provide clinicians with education on Medisafe, 

a mobile health (mHealth) medication adherence application, with the purpose of making them 

aware of the mHealth resource and to increase their intent to promote this application among HF 

patients.  

Theoretical Framework 

Kurt Lewin’s Change Theory and Force Field Analysis model was used to drive the 

implementation and application of concepts of this DNP project.  

Methodology 

A pre-and post-test study design was chosen and a video educational module was 

developed and implemented over a two-week study period. Participants were interviewed on an 

individual basis at Pima Heart and a total of nine clinicians participated in this project.  

Results 

After watching the educational video intervention and following the study period, seven 

out of nine participates felt more confident in their knowledge about mHealth medication 

adherence applications and more confident recommending Medisafe as a resource to their HF 

patient. Seven out of nine participants recommended Medisafe to at least one patient over the 
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two-week time frame and agreed to some extent that it benefitted their patient’s adherence levels 

and medication education/understanding. These same clinicians also planned on using Medisafe 

as a medication resource for their future patient populations. 

Conclusion 

Utilizing a pre-and post-test study design with an educational video module about 

Medisafe was an effective method for disseminating information for this QI project. The 

intervention resulted in an increased likelihood of clinicians recommending this resource to HF 

patients who may be struggling with adherence and a greater confidence and knowledge of 

Medisafe and mHealth medication adherence applications with a plan to utilize this resource in 

their future practice.  
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INTRODUCTION 

Background Knowledge 

Nonadherence to medication therapies has been historically identified as a common 

obstacle in the primary care setting (Scott & McClure, 2010). Consequences of poor adherence 

include limited benefit from pharmacological interventions and subsequent poor health outcomes 

due to increased mortality and morbidity, along with increased health care costs. Adherence to 

medication therapies can be defined as the patient’s ability to obtain and follow recommended 

prescription regimens (Hugtenburg, Vervloet, Dijk, Timmers, & Elders, 2013). It is estimated 

that only 71% of electronically written prescriptions in the United States (US) are dispensed to 

patients (Moroshek, 2017). Currently, one out of every five new prescriptions is never filled 

(Neiman et al., 2018). Approximately three out of every five Americans take at least one daily 

medication; thus, nonadherence to medication therapies costs the US Health Care system 

approximately 300 billion dollars annually, which is equal to 10% of the country’s total health 

care costs (Zullig & Bosworth, 2017). In developed countries, patient adherence to these 

regimens has been cited as low as 50% (Ahmed, et al., 2018). Medication nonadherence is 

responsible for 50% of treatment failures, 25% of hospitalizations, and approximately 125,000 

deaths each year in the US (Kim, Combs, Downs, & Tillman 2018). Clinicians play an integral 

role in ensuring that adherence to interventions and therapies is feasible for their patient 

populations. Achieving high medication adherence rates becomes especially important in the 

management of chronic diseases, specifically in heart failure (HF) patient populations.  

Maintaining adherence to medication regimens in HF populations can be difficult 

because of complex dosing regimens, multiple medications from different drug classes, 
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medication side effects, and frequency of medication administrations. HF costs our health care 

system an average of $30.7 billion dollars annually (CDC, 2019). An estimated 5.7 million adults 

in the US live with HF. Approximately half of those diagnosed with HF will die within five years 

of their initial diagnosis (CDC, 2019). HF is the most common cause of hospital readmission for 

Medicare patients in the US and has a total 30-day readmission rate of 9.4%. Direct costs of 

treating HF will likely eclipse 53 billion dollars by 2030 (Chamberlain, Sond, Mahendraraj, Lau, 

& Siracuse, 2018). 

Poor adherence to HF medication regimens can lead to respiratory distress, decreased 

physical function, excessive edema, fatigue, tachycardia, altered levels of consciousness, 

increased mortality rates, and hospital admissions (AHA, 2017). Evidence suggests that 

interventions focused on increasing adherence to prescribed regimens significantly reduce 

mortality risks and decrease the odds of hospital readmission among HF patients, resulting in 

increased positive patient outcomes and reduced financial burden on the US health care system 

(Ruppar, Cooper, Mehr, Delgado, & Dunbar-Jacob, 2016). The complex nature of HF 

medication management and regimens complicated by potential negative patient outcomes 

suggests that examining the factors related to medication nonadherence requires a 

multidimensional approach. 

Obtaining adherence can be influenced by many patient and provider related factors. 

Patient barriers can be separated into preventable and non-preventable factors. Preventable 

influences include beliefs about the efficacy of medications, inability to pay for medications, and 

lack of medication education and comprehension of therapies. Non-preventable factors include 

medication side effects, cognitive impairment, and psychological disorders (Alton, March, 
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Mallary, & Fiandt, 2015). Provider related factors range from complex dosing schedules to a 

lack of coordination with other specialty providers (Hugtenburg, Vervloet, Dijk, Timmers, & 

Elders, 2013). Advanced practice registered nurses (APRNs) and more specifically, family nurse 

practitioners (FNPs) in the primary care setting play an integral role in increasing medication 

adherence rates. A study conducted by Manhattan Research (2013) found that approximately 

90% of APRNs provide patients with resources to assist them with medication adherence 

including mobile applications and websites. Furthermore, 50% of APRNs reported an increased 

amount of educational time with patients. Learning to utilize educational opportunities more 

efficiently with effective tools for patients to continue the educational process outside of the 

clinical setting is important to increasing medication adherence. Therefore, interventions to 

increase adherence rates should focus on addressing patient and provider related barriers. 

With the recent introduction and growth of the mobile health (mHealth) field, nearly 500 

million patients are potentially using mobile applications to assist them in managing chronic 

diseases to support their health and well-being (Anthilingam & Jenkins, 2018). In 2018 77% of 

Americans owned smartphones with the majority of smartphone users being young adults with 

higher incomes, although the number of low-income and elderly individuals utilizing cell phones 

is on the rise. Currently 64% of adults with incomes below $30,000 and 46% of adults older than 

65 years own smartphones (Higgins, et al., 2019). mHealth applications have been shown to 

improve medication adherence rates and increase adherence to therapies, even in patients who 

already demonstrate a high baseline of adherence (Brath, et al., 2013; Dayer, Heldenbrand, 

Anderson, Gubbins, & Martin, 2013). With a plethora of mobile medication applications, it may 

be difficult to identify which products best assist patients with therapies. In a study that 
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examined 15 free mHealth applications, Medisafe was identified as one of the best medication 

reminder and educational applications based upon adherence attributes, connectivity, medication 

management, general features, user scores, and health literacy (Heldenbrand, Dayer, Renna, & 

Martine, 2015). Medisafe addresses both provider and patient related adherence barriers by 

providing patients with medication education, digital reminders to take medications, refill 

reminders, drug interaction warnings, medication coupons, connectivity/communication with 

your clinician, the availability to enroll an accountability companion, connectivity options to 

electronic pill bottles. Medisafe also offers clinicians the ability to monitor patient’s adherence 

rates and health data (Medisafe, 2019). 

Local Problem 

For Southern Arizona residents 35 years and older, there are currently 135-146 deaths per 

100,000 individuals annually that is attributed to HF (CDC, 2019). HF in individuals 65+ is 

responsible for 17-21 hospitalizations per 1,000 beneficiaries annually (CDC, 2019). Mortality 

rates for HF have been fluctuating in Arizona for the last 30 years with rates increasing with age. 

Pima County has some of the highest concentrations of HF patients in the state (n=1,525, per 

100,000). The prevalence of HF is split evenly between Arizona males and females with higher 

rates seen in Hispanic and Asian populations (Han, Merrit, & Olmstead, 2010). There are 

currently no specific HF medication adherence statistics for Southern Arizona, and this project 

would aim to contribute data about medication adherence in HF populations managed by Pima 

Heart clinicians in Tucson, Arizona. 
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Purpose, Aims and Objectives 

The primary purpose of this quality improvement (QI) initiative is to provide clinician 

education on a mobile medication adherence application to increase the intent to promote the 

applications use among HF patients of Pima Heart. The aims and objectives to help achieve the 

purpose of this project focus on increasing clinician and patient awareness of the mobile 

application resource Medisafe, to assist with medication education and adherence.  

The stakeholders involved in the implementation of this QI project include the clinicians, 

Pima Heart organization, HF patients, and the surrounding community. The main key 

stakeholders responsible for the longevity of the effects and success of this intervention are Pima 

Heart staff and the clinicians who receive and implement the Medisafe application education. 

Their roles include appropriate patient education on the use of the application for medication 

reminders, medication education, obtaining their medications, enrollment of an accountability 

partner and use of an electronic pill box if available. The HF patients are responsible for utilizing 

the application to assist them in maintaining adherence to their prescribed medication regimen, 

and obtaining their medications. The surrounding community will benefit from the intervention 

through the introduction of a new mHealth resource to assist with medication management and a 

decrease in the burden of HF on community hospitals, health care costs, and families.  

Study Question 

Do clinicians that manage congestive heart failure patients at Pima Heart in Tucson, AZ, 

who receive education on Medisafe, a mobile medication application resource, have an increase 

in Medisafe application knowledge and intent to educate and inform patients of this mHealth 

medication resource? 
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Theoretical Framework: Kurt Lewin’s Change Theory and Force Field Analysis Model 

The theoretical framework that will drive the implementation and application of concepts 

of this DNP project is Kurt Lewin’s Change Theory and Force Field Analysis Model. Lewin’s 

theory and model is composed of three stages –unfreezing, change, and refreezing –and was 

developed in 1947. He described social change as a change in the force field in which the change 

agent must think in terms of altering the existing level of the field to achieve the intended 

behavioral change (Burnes & Bargal, 2017). Planning this change would entail manipulating the 

equilibrium of forces to reach a new equilibrium that would result in the desired behavior. Lewin 

describes an inner resistance to change as a preset of social habits, well established customs, and 

attitudes that are extremely difficult to overcome. To combat this resistance, Lewin deemed it 

necessary to apply an oppositional force to overcome this behavior or “unfreeze” this habit. The 

goal of the unfreezing stage is to assist individuals in becoming aware of their complacency and 

behavior and accept the need for change. The “change” phase is where the new or desired 

behavior is introduced and change actually occurs. “Refreezing” is the third and final phase of 

Lewin’s model and the focus of this stage is to solidify the behavior or change and 

institutionalize and adopt it into the normalcy of practice (Burnes & Bargal, 2017). 

Lewin’s Change Management Theory and Force Field Analysis Model will guide the 

application of knowledge, design, and behavioral goals of this DNP project with the overall 

intent of analyzing driving and restraining forces that are operating in opposing directions. This 

will lead to the optimization and increase of forces towards the use of the mHealth application 

and resource in HF patients (Petiprin, 2016). 
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Concepts 

The concepts of Lewin’s Force Field Analysis Model include driving and restraining 

forces, which are integrated into the unfreezing, change, and refreezing stages of his Change 

Theory. Driving forces assist with the initiation of change and the achievement of specific goals. 

Restraining forces are defined as static forces that counteract or work in opposition to driving 

forces, which prevent or hinder the desired change (Kaminski, 2011). 

Unfreezing 

The unfreezing stage will be initiated by addressing and prioritizing the restraining and 

driving forces of mHealth use by clinicians in patient care. This phase will be accomplished with 

an open dialogue and collaboration with clinicians about the use of mHealth in their practice and 

addressing any feelings of distress, hesitation, or discomfort with the use of this technology 

(Payne, 2013). Driving forces that will be encouraged and fostered in the Medisafe education 

presented to clinicians will include an increase in the efficiency of care and patient education, 

number of patients using mHealth devices at this time, increase in medication adherence rates, 

decreases in adverse events or negative patient outcomes due to medication nonadherence, and 

the availability of Medisafe at no cost to the patient or clinician. Restraining forces that pertain to 

this project include internal resistance to change by clinicians, extra time spent on patient 

education and explanation of Medisafe, and financial cost to their practice. The reduction of 

restraining forces is crucial to the success of this stage and will be accomplished by maintaining 

open lines of communication throughout the educational session and project period to 

specifically addresses any concerns or issues with the use and patient recommendation of the 

application (Payne, 2013). 
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Change 

Once driving forces are increased and restraining forces are addressed, the change phase 

will be implemented with education on Medisafe’s ability to assist in the comprehensive care of 

HF patients by addressing issues with medication adherence and education through the 

applications digital reminders, enrollment of a medication accountability partner, drug 

interaction warnings, refill reminders, medication coupons, and connectivity to electronic pill 

boxes. Clinicians will be more likely to support the application-use and integrate it into their 

patient education if they understand the benefits of Medisafe and are actively involved in 

planning how the application can be utilized amongst their patients (Bozak, 2003). The minimal 

impact and disruption to workflow should also be stressed in this stage and efforts will be made 

to reduce these with educational pamphlets and cards that clinicians can hand out to their 

patients. 

Refreezing 

When the equilibrium of driving and restraining forces is reached and change education 

has been instituted, the refreezing stage will commence with the solidification of Medisafe’s 

education and use into the routine practice and care of HF patients. The prevention of regression 

is crucial to the success of the educational intervention and the refreezing stage. This will be 

accomplished by providing clinicians with the researchers’ contact information as a resource to 

address any concerns, questions, or issues with the application and its use among HF patients 

throughout the project period (Payne, 2013). 
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Synthesis of Evidence 

An exploration into the current literature and evidence focused on reviewing topics and 

resources for mHealth benefits, medication adherence applications, HF medication adherence 

interventions, and clinician education. The literature search was conducted through four search 

engines and included PubMed, Google Scholar, Cochran Library, and CINAHL. Specific search 

terms included a combination of: “HF medication management,” “medication adherence 

interventions,” United States HF statistics.” “Arizona HF statistics,” “Pima County HF 

statistics,” “Tucson HF statistics,” “HF medication adherence,” “mobile health,” “mobile 

medication applications,” “Medisafe medication application,” and “interventions to increase HF 

medication compliance.” MeSH terms were utilized in PubMed and included various 

combinations of: “education, continuing/methods,” “heart failure,” “medication adherence,” 

“health promotion/methods,” “clinician education,” “patient education,” “mobile applications,” 

“Medisafe,” “education, nursing, continuing,” and “chronic diseases.” Limitations applied to the 

search criteria included: full text availability, English language, human subjects, and a time 

frame to within the last five years. One article was selected outside of the five-year time frame 

for its level of evidence and pertinent findings that were relevant to the study question. 

Strengths 

A strength of the literature search conducted includes the quality and quantity of evidence 

for HF medication management and the increase in positive patient outcomes and decrease in the 

financial impact of health care costs when this is managed correctly. This includes clinical 

practice guidelines (CPGs) from reputable organizations such as The American College of 

Cardiology and the American Heart Association. There is also strong evidence for the increased 
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use of smart phone devices and access to mHealth applications in this country. There are 

numerous studies that have been conducted to support the use of mHealth applications in the 

comprehensive management of chronic disease populations. Another strength of the literature 

search is found through the studies that support in-depth patient education and the 

implementation of a variety and diverse set of interventions that increase medication adherence, 

which includes an analysis of provider and patient related factors that increase and decrease 

compliance with regimens. 

Weaknesses 

Applications and mHealth interventions specifically related to medication adherence is an 

emerging and fairly new health field that has been evolving over the last five to six years. A 

weakness of the literature search stems from the limited amount of evidence demonstrating an 

increase in medication adherence through the use of mHealth medication applications. Current 

research has been focused on evaluating the performance and usability of specific mobile 

applications and text message or mobile medication reminder programs. Another weakness of 

the literature search was the lack of studies that utilized a theoretical framework as a foundation 

of the study design and to provide guidelines for study objectives. A few studies found evidence 

for the use of specific mobile medication applications that led to an increase in obtaining 

medications and correctly refilling them on time, compliance to the prescription regimen, and a 

decrease in adverse events associated with poor medication adherence in various disease 

processes. 
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Gaps in Literature 

A gap in the literature currently exists for the examination of specific mobile medication 

adherence applications such as Medisafe and their use in HF medication management. There is 

also limited evidence linking specific clinician education interventions on mobile medication 

applications to their intent to use or educate their patient populations of these resources. Another 

gap in the data and literature is found in the local rates, medication adherence, and mobile 

medication application use in Tucson and Pima County HF populations. These gaps in evidence 

and literature will hopefully be addressed through the implementation of this project at the Pima 

Heart cardiology clinic in Tucson, AZ. 

Inclusion criteria for the articles selected focused on literature that utilized mHealth, 

applications, software, or technology to improve medication adherence and HF outcomes. 

Studies were also included if they examined the impact of mHealth on other disease processes 

through adherence to lifestyle interventions and therapeutic regimens. Articles were excluded if 

the primary intervention did not revolve around mHealth, applications to address medication 

adherence, or interventions outside of lifestyle modifications and medication management to 

improve HF outcomes. 

The literature search yielded 13 articles that directly contributed evidence to the proposed 

study question and met the inclusion criteria. Each article was critically appraised for its study 

objective/aims, theoretical framework, design, sample size, data collection methods, findings, 

and level of evidence. Levels of evidence were assigned to articles based on the study design as 

designated by Polit and Beck (2017). See Appendix A for defined levels of evidence and the 

critical appraisal of literature. The selected articles consisted of two systematic reviews (Level I), 
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three randomized control trials (Level II), one mixed methods study and two single site quasi-

experimental studies, (Level IV), two prospective single site studies with interventions (Level 

IV), one case control study (VI) and two qualitative/descriptive studies (Level VI). 

The literature search yielded findings to support interventions focused on medication 

adherence in chronically ill populations and more specifically HF patients. mHealth based 

adherence management is an effective method in helping patients achieve higher levels of self-

reported medication adherence and improved health outcomes in the care of cardiac patients 

(Brath et al., 2013). A mHealth medication application implemented in hypertensive patients 

demonstrated a favored pharmacological therapeutic response, increased adherence, and 

improved hypertensive control (Contreras, et al., 2018). The age and socioeconomic disparity of 

patients utilizing mHealth applications to manage health care is shrinking with older adults and 

individuals with lower incomes becoming more interested and capable of using this resource to 

assist with medication management (Higgins, et al., 2019; Grindrod, Li, & Gates, 2014). 

Applications have the capability to improve HF symptoms, self-care, and health-related quality 

of life along with the promotion of healthier lifestyle habits (Dorsch, Farris, Bleske, & Koelling, 

2015). Medisafe continues to rank among the top mHealth medication applications according to 

user and consumer ratings, and has been linked with higher rates of self-reported adherence 

(Dayer et al., 2017). mHealth medication applications implemented in HF populations have the 

potential to drastically reduce the health care costs of HF management to individuals and health 

care systems as a whole (Martin, Martinez-Perez, Torre-Diez, & Lopez-Coronado, 2014). Brief 

educational sessions with patients about these mHealth applications have the ability to improve 

health outcomes by increasing application knowledge, comfort with these applications, and an 
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increased likelihood of using these health apps (Higgins, et al., 2019). Mobile phones have 

proven to be one of the most quickly adopted technologies across the globe and with the 

increased use of mobile phones, even in poor or low-income countries, mHealth must be utilized 

as an adjunct to therapies to assist with medication adherence in chronic disease populations, and 

more specifically in HF patients (Anglada-Martinez, et al., 2014). 

METHODOLOGY 

Design 

A pre- and post-intervention test project design will be implemented to assess this DNP 

QI project. The pre-test will assess current practices of medication adherence interventions, 

knowledge and use of mobile medication adherence applications in their practice, knowledge of 

Medisafe, comfort in using and recommending health applications, and use of mHealth in the 

management of HF patients. The post-test will be administered two weeks after the educational 

intervention and project period and will evaluate knowledge and confidence gained about the 

Medisafe application, intent to use, perceived acceptance from patients, impact on patient care, 

and use of mobile medication adherence applications in future practice. See Appendix B for pre-

and post-test questions. The pre- and post-test project design is an effective method for the 

purposes of this project as it will enable the researcher to measure change that results from an 

intervention (Polit & Beck, 2017). 

Setting 

Utilizing an interdisciplinary team approach that is composed of primary care clinicians, 

cardiologists, dieticians, and pharmacists is the most effective approach in managing HF patients 

(AHA, 2018). However, for the purposes of this QI project and its specific setting, the focus will 
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be on clinicians. Current practices that involve the diagnosis and treatment of heart failure are 

managed by cardiology clinicians that include cardiologists, advance practice registered nurses 

(APRNs), and physician assistants (PAs). Due to the significant role that cardiology clinicians 

play in the diagnosis and management of heart failure patients, the implementation of this DNP 

project will be in a cardiology clinic. The organization selected is Pima Heart in Tucson, 

Arizona, which has six locations throughout Tucson and its surrounding areas. The 

implementation site chosen serves a population in northwest Tucson. 

Participants 

The participants of this project will include the clinician team at Pima Heart’s Northwest 

office, comprising of nine physicians (cardiologists and electro-physiologists), three APRNs 

(two FNPs and one AGACNP), and two PAs. Although Pima Heart serves a variety of patients, 

its predominant population demographics consists of individuals greater than 60 years old, 

middle class, Caucasian, Hispanic, Asian, and Eastern Indian. 

Intervention 

The QI intervention will consist of an educational YouTube video presented on an iPad 

that will depict HF statistics and medication management challenges in this population, 

education on the Medisafe application and evidence found in the literature search that endorses 

the use of mHealth as a viable intervention to help increase medication adherence. Medisafe 

education will center around the applications medication management and adherence statistics 

along with its user-friendly platform based on consumer ratings of adherence attributes, 

medication management, connectivity, general features, user rankings/reviews, and health 

literacy. The ability of Medisafe to address HF patient related medication adherence barriers will 
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be stressed through its features of medication education, digital reminders to take medications, 

drug interaction warnings, refill reminders, ability to enroll a “Medfriend” or accountability 

partner, providing medication coupons, and connectivity to electronic pill bottles. The video will 

also contain resources for patients and providers with the website link for Medisafe with 

instructions on how to download, install, and register for the application on their smartphone 

through the iOS and Android platforms. Time will be provided at the end of the meeting for a 

question and answer session with each clinician to address any confusion, perceived challenges, 

or issues with the intervention.  

Data Collection 

Prior to data collection the project was submitted to the University of Arizona’s Internal 

Review Board (IRB) process and it was determined that human subjects review was not required 

and permission was granted to implement the project (See Appendix D). The data was obtained 

through an electronic pre- and post-test survey designed through Qualtrics with the QI education 

intervention being conducted with clinicians on an individual basis/one-on-one 10 to 15-minute 

session administered through a pre-test survey and YouTube video presentation on an iPad. Each 

participant was presented with the Human Research Disclosure Form (See Appendix C) prior to 

beginning the pre-test questionnaire. Subjects created unique identifiers consisting of the first 

letter of their first name and the first letter of their last name followed by their birth month in 

order to pair data from pre-and post-test questionnaires. Post-test surveys were also collected on 

an individual basis and was administered on an iPad. The iPad educational module and Qualtrics 

surveys assisted in preventing biases, ensured all subjects received the same information, and 

decreased data collection and calculation errors by the researcher. There was a two-week time 
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period between the implementation of the pre-test survey and educational intervention and the 

administration of the post-test evaluation. Quantitative data questions on the pre- and post-test 

surveys utilized yes and no answers along with five-point Likert scales. 

Data Analysis 

Data was analyzed through Microsoft Excel using quantitative methods and examined 

individual and paired measurements from each participant’s pre-and post-test surveys. Bar charts 

and tables were used to describe descriptive statistics and summarize responses to baseline and 

post intervention surveys/tests. 

Ethical Considerations 

When conducting studies or projects that involve the use of human subjects it is 

important to address the ethical considerations and protection of the project participants. The 

principle-based model of ethical decision making will be applied to this project and address 

principles of respect for persons, benefice, and justice (Zaccagnini & White, 2014). 

Respect for Persons 

Respect for person’s centers around the participant’s right for full autonomy or self-

determination (Polit & Beck, 2017). An autonomous individual is capable of deliberation about 

personal goals and can act under the direction of such deliberation (HHS, 2016). Autonomy will 

be provided to all the subjects involved in this project by allowing voluntary participation for all 

participants. Full and complete disclosure will be explained in the implementation phase to all 

subjects with the availability and right to withdraw from the project at any time.  
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Beneficence 

Consideration for the maximization of benefits and the reduction of harm to subjects will 

be addressed and acknowledged at each phase in this QI project (Polit & Beck, 2017). The 

decisions made by participants throughout the project will be respected and every effort will be 

made to maximize the benefits of this project to each subject. 

Participation in this project will benefit subjects by providing them with a free resource to 

implement as an adjunct therapy for medication management in their HF patients. Knowledge 

gained will pertain to the awareness of mHealth industries and the Medisafe application as a 

reliable method to increase medication procurement, adherence, and education. This project will 

not utilize any experimental procedures and there is no anticipated emotional, psychological, 

physical, or financial risks in the participation of this project.  

Justice 

Justice will be practiced through the fair treatment of each individual involved and their 

right to privacy respected (University of Iowa, 2018). Discrimination of clinicians eligible to 

participate in the project will not be practiced and their involvement in the project will be kept 

confidential throughout the process. In order to maintain anonymity throughout the project and 

for data collection and analysis purposes, each participant will create a unique identifier in order 

to match-up pre-and post-test questionnaires and answers. The unique identifier will be created 

with the last two letters of the subjects last name along with the month and date they were born 

(MM/DD). 
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Vulnerable Populations 

The targeted participants of this project are clinicians who manage heart failure patients 

and would not be categorized as a vulnerable population. The subjects that will be utilized do not 

have a compromised capacity to give informed consent and are not categorized as having a 

dependent status (University of Iowa, 2018). 

RESULTS 

A total of 9 out of the 14 potential clinicians participated in the QI initiative and consisted 

of four physicians, four APRNs, and one PA (N=9). One clinician left the company prior to the 

implementation of the project, one clinician declined to participate, and three were unable to 

participate due to scheduling conflicts. The implementation period was initiated on August 14th 

and concluded on September 13th. The study period was dictated by the researcher’s ability to 

connect with each subject at a convenient time and occurred 14 to 16 days after the initial pre-

test and video intervention.  

All participants answered each question on the pre-and post-test surveys with the 

exception of the last question on the post-test survey that asked subjects to address any additional 

thoughts about the Medisafe application, which all participants declined to answered. The first 

three questions on the pre-test survey utilized “yes” and “no” answers to address the subject’s 

experience with resources to assist with medication adherence in their HF patients, use of 

mHealth as an adjunct to patient care, and past experiences or education on the Medisafe 

application (Table 1). In brief, just over half of participants reported having used medication 

adherence resources, and mHealth in particular, but no participants reported having used or 

having received education on Medisafe. 
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Likert scales were used for questions 4-7 to assess each participants level of agreement 

with their HF population’s struggles with medication adherence, comfort in recommending 

mHealth medication resources to assist with adherence, their HF patient’s openness to receiving 

education about a mHealth medication adherence application, and their perceived benefit of a 

mHealth application for their HF population (Figure 1). Although only two participants agreed to 

some extent that their HF patients struggled with medication adherence and less than half were 

comfortable recommending a mHealth medication adherence resource, the majority of 

participants strongly agreed that their HF patients would be open to receiving education about a 

mHealth medication adherence application and over half of the clinicians strongly agreed that 

their patients would benefit from such a resource.  

TABLE 1. Clinician responses to questions regarding prior medication adherence resource use 

in patient care. 

Have you utilized resources to assist with medication adherence in 

your heart failure patients? 

Yes (n=5) 

 

No (n=4) 

Have you used mobile health (mHeatlh) applications as an adjunct 

to patient care? 

Yes (n=5) 

 

No (n=4) 

Have you used the Medisafe medication adherence application or 

receive Medisafe education previously? 

Yes (n=0) 

 

No (n=9) 
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FIGURE 1. Pre-test survey Likert scale questions. 

The first three follow-up questions on the post-test survey utilized “yes” and “no” 

answers to assess the clinician’s confidence level about his or her knowledge gained through the 

video intervention about mHealth medication adherence applications, confidence in 

recommending Medisafe as a medication adherence resource to HF patients, and if they had 

recommended Medisafe to a patient in the last two weeks (Table 2). In summary, over half of the 

participants recommended Medisafe to at least one HF patient and expressed more confidence in 

their knowledge and recommendation of mHealth medication adherence applications following 

the two-week study period. 

Follow-up questions 4-7 were only applicable to clinicians who recommended Medisafe 

to a patient(s) over the two-week study period and used a Likert scale to address the clinician’s 

level of agreement with his or her patient’s receptiveness to receiving Medisafe education, future 
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use of Medisafe as a medication adherence resource for HF patients, perceived increase in 

medication adherence and medication education, and ease of understanding the patient’s 

pharmacological regimen. (Figure 2). Overall, all of the participants who recommended 

Medisafe to at least one HF patient over the two-week study period agreed to some extent that 

Medisafe helped increase medication education and adherence, and planned to use Medisafe as a 

medication resource in the future care of HF patients. 

TABLE 2. Two-week follow-up clinician responses to questions regarding knowledge, 

confidence, and use of mHealth medication adherence applications with patients. 

 

 

I feel more confident in my knowledge about mHealth 

medication adherence applications than I felt prior to watching 

the mHealth video. 

Yes (n=7) 

 

No (n=2) 

I feel more confident recommending Medisafe as a medication 

adherence resource for my HF patients than I felt prior to 

watching the mHealth video. 

Yes (n=7) 

 

No (n=2) 

I have recommended Medisafe to at least one of my HF 

patients in the past two weeks. 

Yes (n=6) 

 

No (n=3) 
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FIGURE 2. Post-test survey Likert scale questions. 

DISCUSSION 

Summary and Interpretation 

The majority of clinicians (5 of 9) had used medication adherence resources to assist with 

adherence in their HF populations, although only 3 of 5 providers who answered “yes” to using 

medication adherence resources had also used mHealth to assist with patient care. Two of the 

four subjects that answered “no” to using resources for medication adherence in HF patients 

answered “yes” to using mHealth applications as an adjunct to patient care and only 2 of 9 

participants answered “no” to both utilizing resources for medication adherence and using 

mHealth applications in patient care. These statistics demonstrated that 7 of 9 subjects were 

familiar with resources to help with medication adherence or to assist with patient care. None of 

the participants reported using Medisafe or receiving any education on the Medisafe application 
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previously. Following the two-week study period, 7 of 9 participants reported feeling more 

confident in his or her knowledge about mHealth medication adherence applications and more 

confident recommending Medisafe as a medication adherence resource for HF patients prior to 

watching the educational intervention. Two participants who reported never using resources to 

assist with medication adherence and never using mHealth as an adjunct to patient care reported 

feeling more confident about both the knowledge of mHealth adherence applications and 

recommending Medisafe to HF patients after watching the video. These two subjects also 

recommended Medisafe to at least one of their HF patients over the two-week study period and a 

total of 6 of 9 clinicians reported recommending the application to at least one patient. There 

were also two participants who had used resources to assist with medication adherence and used 

mHealth as an adjunct to patient care that reported no increase in their confidence about mHealth 

medication adherence applications and no increase in their confidence to recommend Medisafe 

as a medication adherence resource. These two clinicians did not recommend Medisafe to any of 

their HF patients over the study period. 

Seven subjects agreed to some extent that their HF population struggled with medication 

adherence and two participants disagreed with this statement. Seven of 9 clinicians strongly 

agreed that their HF patients would be open to receiving education about mHealth medication 

adherence applications. Another eight participants agreed that their HF patients would benefit 

from a mHealth application on the pre-test survey. Seven clinicians agreed and one clinician 

disagreed to being comfortable recommending mHealth medication adherence applications 

resources to their HF patients. At the two week follow up period three participants reported not 

recommending Medisafe to at least one patient over the two-week study period although one of 
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them answered the post-test Likert scale questions as if they did recommend it to a patient(s). 

Seven out of the nine clinicians agreed to some extent that the patients they recommended 

Medisafe to were receptive to the education/application, had an easier time understanding and 

adhering to their medication regimen, and that it helped increase medication adherence and 

education in their HF patient(s). These same participants also reported that they planned on 

incorporating Medisafe as a medication resource for their future patient populations and practice. 

Increasing Clinician Education and Improving Patient Care 

There were two clinicians that reported never using resources to assist with medication 

adherence, never using mHealth applications as an adjunct to patient care, and not being 

comfortable recommending mHealth medication adherence resources to their HF patients. Upon 

watching the video intervention and following the two-week study period they both reported 

feeling more confident in their knowledge about mHealth medication adherence applications, 

more confidence in recommending Medisafe to their HF patients, and introduced Medisafe to a 

HF patient(s) over the two-week study period. These two participants also strongly agreed that 

their patient(s) were receptive to the education, planned on using Medisafe in their future 

practice, believed that it helped their patient(s) increase medication adherence, and made it easier 

for their patient(s) to understand and adhere to their medication regimen. 

Clinical Implications 

Based on the results of this QI initiative the majority of practitioners at Pima Heart were 

aware of resources including mHealth applications to assist with the care and medication 

adherence of HF patients, although they may not be familiar with the most beneficial and highly-

rated mHealth medication adherence applications available to the public. By providing education 
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about Medisafe, clinicians were more likely to recommend this resource to HF patients who may 

be struggling with adherence, gained a greater confidence and knowledge of Medisafe and 

mHealth medication adherence applications, and planned to utilize this resource in their future 

practice.  

Limitations 

The pre-test, intervention, and post-test survey were administered during clinic hours 

over the clinician’s lunch break. Although this was the easiest time to connect with each 

participant, distractions were present and interruptions occurred frequently. A few participants 

were attempting to catch up on charting and participate in the QI intervention at the same time. 

An email invitation was offered along with following up at a later date, but each subject declined 

and completed the intervention and surveys at that time. Another factor that may have impacted 

the projects results by introducing biases was the researcher’s previous relationship with the 

subjects. The researcher worked with 7 out of 9 clinicians previously as a registered nurse in the 

hospital and has established relationships outside of the professional setting. 

Conclusion 

Utilizing a pre-and post-test study design with an educational video intervention was an 

effective method for disseminating information for this QI project. The long-term effects of the 

intervention seem to be sustainable with the majority of subjects reporting more confidence in 

their knowledge about mHealth medication adherence applications, with plans to recommend 

Medisafe to their HF patient(s) and use the application as a medication resource in their future 

practice, and also had a perceived benefit on the medication adherence and education for their 

patients. Lewin’s Change Theory and Force Field Analysis Model aided in the solidification of 
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the Medisafe intervention by addressing restraining forces and increasing driving forces during 

the two-week implementation phase. This was accomplished through the presentation of data and 

patient benefits of utilizing a mHealth medication adherence application and a video 

demonstration displaying the ease of use and functionality of the application along with an 

allotted time to address any questions or concerns about Medisafe. Expanding upon the impact of 

these results to other cardiology clinics has the potential to reduce the gross cost to the US health 

care system that is attributed to the care of HF patients and nonadherence to medication therapies 

which sums to over 300 billion dollars annually. These results also hold promise to reduce the 

five-year mortality rate of HF upon initial diagnosis and decrease the 30-day hospital 

readmission rate for HF patients. 

The implications for future studies are vast with the use of Medisafe’s generalizability for 

medication management in a diverse patient/clinician population and various disease processes. 

Furthering this QI initiative could involve implementing patient handouts or an in-office video to 

be viewed by patients while waiting to see clinicians and assessing medication adherence rates 

along with medication knowledge. Future use of this project may also be considered in HF 

patients being discharged from the hospital to assist with the organization, procurement, 

education, and adherence to medication regimens with the hopes of preventing negative patient 

outcomes and hospital readmission rates. Medisafe has practical application outside of the 

cardiology spectrum and the principles of this QI project can be applied and used in a variety of 

specialty clinics along with the primary care setting to impact the pharmacological management 

and adherence to medication regimens in the treatment of chronic diseases. 
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DNP Essentials 

The eight DNP essentials outline curricular competencies and elements that are the 

foundational core to all advanced nursing practice roles (AACN, 2006). Many of the DNP 

essentials were utilized in the development, implementation, evaluation, and reporting of the 

above DNP project: Essential I: Scientific Underpinnings for Practice was used in the 

development of an evidence-based intervention with the focus of improving clinical practice, 

Essential II: Organization and Systems Leadership for Quality Improvement and Systems 

Thinking was practiced through collaboration with Pima Heart, technological and academic 

resources throughout the University of Arizona’s College of Nursing, and the researchers DNP 

committee, Essential III: Clinical Scholarship and Analytical Methods for Evidence-Based 

Practice was demonstrated through the critically appraisal of evidence and existing literature to 

develop the best course of implementation for the QI initiative, Essential IV: Information 

Systems/Technology and Patient Care Technology for the Improvement and Transformation of 

Health Care was practiced by utilizing systems/technology to improve and support patient care 

and health care systems, Essential VI: Interprofessional Collaboration for Improving Patient and 

Population Health Outcomes was accomplished by demonstrating effective communication and 

collaborative skills in the development of a QI intervention to assist patients with medication 

adherence and education, Essential VII: Clinical Prevention and Population Health for 

Improving the Nation’s Health through health promotion and illness prevention/risk reduction 

for a HF population in Tucson, Arizona, Essential VIII: Advanced Nursing Practice was 

demonstrated with the design, implementation, and evaluation of a therapeutic intervention that 
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incorporated a diverse and culturally sensitive approach and was based on nursing/other sciences 

(AACN, 2006). 

OTHER INFORMATION 

Funding 

The QI initiative did not receive any funding by any company, individual, or agency in 

the development, design, or implementation of this project. It was reiterated to each subject that 

no funding was received from Medisafe and the project was being conducted as an independent 

QI project. 
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APPENDIX A: 

LEVELS OF EVIDENCE AND EVIDENCE APPRAISAL TABLES 
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Levels of 

Evidence 

Definition 

Level I Systematic review or meta-analysis that includes RCTs, evidence based clinical 
practice guidelines (CPGs) based on systematic reviews of RCTs, relevant non-
randomized trials, or an evidenced based CPG based on a systematic review or 
non-randomized trials. 

Level II Evidence from a single non-randomized trial or from a single RCT 

Level III Systematic review of observational/correlational study 

Level IV Single observational/correlational study 

Level V Systematic review of qualitative or descriptive study 

Level VI Single qualitative or descriptive study 

Level VII Opinions of expert committees or reports from authorities in the field 
 
 

Adopted from Polit and Beck (2017) 
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Author/Article Qual: Concepts or 

Phenoment 

Quan: Key 

Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

Anglada-Martinez, H., 

Riu-Viladoms, G., 

Martin-Conde, M., 

Rovira-Illamola, M., 

Sotoca-Momblona, J., 

& Codina-Jane, C. 

 

Does mHealth 

increase adherence to 

medication? Results 

of a systematic review 

 

Study Objective: 

Provide a 

comprehensive 

overview of how 

mHealth can be used 

to improve 

medication adherence 

No 

theoretical 

framework 

was 

identified. 

Systematic 

literature review 

N = 20 studies 

totaling N = 

7,402 patients 

Review was conducted 

through four search 

engines and was 

composed of RCTs, 

quasi-RCTs, cross-

sectional studies, case-

control studies, pre-and 

post intervention studies, 

and literature reviews 

Although there was 

mixed evidence found 

due to the variety of 

studies, mHealth 

medication adherence 

interventions seem to 

be beneficial with 

65% of the studies 

reporting positive 

outcomes. 

Anglada-Martinez et 

al., 2016 

 

Feasibility and 

preliminary outcomes 

of a web and 

smartphone–based 

medication self-

management platform 

for chronically ill 

patients 

 

Study aim: to assess 

the preliminary 

outcomes and 

feasibility of the 

medication self-

management platform 

Medplan in 

chronically ill patients 

 

No 

theoretical 

framework 

was identified 

within the 

study 

Single-arm 

prospective pre-

post intervention 

study in patients 

receiving 

treatment for 

hypertension, 

dyslipidemia, heart 

failure, or HIV 

 

N = 42 Participants were 

recruited from the 

Casanova Primary Care 

Clinic and Hospital Clinic 

 

Pre-intervention survey 

with demographics, 

satisfaction with quality 

of life, and a medication 

adherence questionnaire 

 

Post-intervention: 

Adherence measured 

through the Medplan 

application and survey 

about usability and 

satisfaction with 

Medplan, quality of life 

survey, and hospital, 

Medplan was shown 

to be feasible and 

well accepted by its 

users as well as health 

care professionals 

 

The percentage of 

medication adherence 

improved on the self-

reported adherence 

questionnaire 
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Author/Article Qual: Concepts or 

Phenoment 

Quan: Key 

Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

primary care, and 

emergency visits during 

the intervention phase 

Brath et al., 2013 

 

Mobile health 

(mHealth) based 

medication adherence 

measurement – a pilot 

trial using electronic 

blisters in diabetes 

patients 

Study Objective: 

Evaluation of a 

mHealth based remote 

medication adherence 

measurement system 

in elderly patients 

with an increased 

cardiovascular risk 

due to Type II 

diabetes, 

hypertension, and 

hyperlipidemia  

mHealth 

based 

medication 

adherence 

monitoring 

system 

(mAMS). 

Randomized single 

blinded (clinician 

blinded) 

controlled, single 

center study, 

crossover design,  

N = 53 

participants 

(Female = 24, 

Male = 29)  

 

Age = 

69.4 ± 4.8 

 

Inclusion 

criteria: must 

have two out 

of the three 

health risks: 

hypertension, 

diabetes II, or 

hyperlipidemia 

 

Participants were 

recruited and enrolled 

through the diabetes 

outpatient Health Centre 

South, Vienna, Austria 

 

mHealth based 

adherence 

management is well 

accepted by patients 

and lead to an 

increase in 

medication adherence 

even in patients with 

a preexisting high 

baseline adherence 

rate. mHealth 

management also led 

to an improvement in 

control of 

hypertension and 

hyperlipidemia. 

Carroll, J., Moorhead, 

A., Bond, R., 

LeBlanc, W., Petrella, 

R., & Fiscella, K. 

 

Who uses mobile 

phone health apps and 

does use matter? A 

secondary data 

analytics approach 

 

Study objective: 

Describe 

sociodemographic 

characteristics 

associated with health 

application use in the 

U.S. 

 

Assess behavioral and 

attitudinal predictors 

of health application 

No 

theoretical 

framework 

was identified 

Data analysis that 

was drawn from 

subjects that 

completed the 

National Cancer 

Institute’s Health 

Information 

National Trends 

Survey (HINTS) in 

2014 

N = 3677 Subjects drawn from the 

2014 HINTS database. 

The following topics were 

assessed with different 

questions throughout the 

survey 

 

Demographics: 

Self-reported –age, sex, 

race, ethnicity, income, 

Subjects who were 

younger, more 

educated, reported 

excellent health, and 

had higher income 

were more likely to 

use health 

applications 

 

Participants with 

health apps were 
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Author/Article Qual: Concepts or 

Phenoment 

Quan: Key 

Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

uses for health 

promotion 

 

Assess the association 

between the use of 

health-related 

applications and the 

recommended 

guidelines for 

physical activity and 

fruit and vegetable 

intake 

level of education, ht, wt, 

and English proficiency 

 

Use of mobile device and 

health applications: 

3 questions 

Physical activity: 

2 questions 

 

Fruits and vegetables 

intake: 

2 questions 

 

Intentions to change 

behavior: 

5 questions 

 

more likely to report 

intentions to increase 

fruit and vegetable 

intake, weight loss, 

and physical activity. 

 

Subjects who used 

health applications 

were more likely to 

meet 

recommendations for 

physical activity then 

those without a device 

or who did not use 

health applications 

Contreras, et al., 2018 

 

Specific hypertension 

smartphone app to 

improve medication 

adherence in 

hypertension: A 

cluster-randomized 

trial. 

 

Study Objective: 

To evaluate the 

effectiveness and 

degree of control of 

the intervention in 

smartphone 

applications (Alertha) 

effect on 

pharmacological 

therapeutic adherence 

in mild to moderate 

arterial hypertension 

patients 

 

No 

theoretical 

framework 

was 

identified. 

Prospective, RCT N = 148 

 

Control group 

N = 74 

 

Intervention 

group N = 74 

Participants were 

recruited from four 

primary care centers with 

drug adherence being 

measured through 

electronic monitors. 

The intervention 

group with the 

Alertha application 

favored 

pharmacological 

therapeutic adherence 

which lead to an 

improved percentage 

of hypertensive 

patient control. 
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Author/Article Qual: Concepts or 

Phenoment 

Quan: Key 

Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

Dayer, L., Shilling, 

R., Valkenburg, M., 

Martin, B., Gubbins, 

P., Hadden, K., & 

Heldenbrand, S. 

 

Assessing the 

medication adherence 

app marketplace from 

the health professional 

and consumer vantage 

points 

 

Study Aims: Provide 

an updated evaluation 

and comparison of 

medication adherence 

applications in the 

marketplace by 

assessing features, 

functionality, and 

health literacy of the 

highest-ranking 

applications, and to 

indirectly measure the 

validity of rating 

methodology by 

determining the 

relationship between 

application 

evaluations and web-

based consumer 

ratings 

 

No 

theoretical 

framework 

was identified 

Two independent 

reviewers assessed 

features and 

functionality using 

a 28 item four-

domain rating tool 

(adherence 

attributes, 

medication 

management, 

connectivity, and 

general features). 

An independent 

domain with 12 

health literacy 

attributes was used 

for the assessment 

of the health 

literacy of each 

application. 

N = 645 

unique 

applications 

were included 

in the analysis. 

 

Single 

platform 

applications 

N=461 

 

Applications 

across 

multiple 

platforms 

N=184 

Applications were 

searched for across 4 

platforms: Android, iOS, 

Blackberry, and 

Windows. 

Consumer ratings 

were positively 

correlated with user-

testing scores 

 

Medisafe, 

Care4Today, and 

CareZone were the 

top 3 ranked 

adherence 

applications 

 

515% increase in total 

applications available 

sine 2012. 

Dorsch, M., Farris, K., 

Bleske, B., & 

Koelling, T. 

 

A web application for 

self-monitoring 

improves symptoms 

in chronic systolic 
heart failure. 

 

Study Objective:  

Assess whether a 

web-based application 

that promotes 

mindfulness of the 

progression of chronic 

disease through self-

monitoring improves 

the quality of life in 

HF patients. 

No 

theoretical 

framework 

was identified 

Prospective single 

site, single group 

study 

N = 24 Comprehensive physical 

exam and assessment of 

the New York Heart 

Association classification 

was performed by a HF 

cardiologist, and the 

Minnesota Living with 

Heart Failure 

questionnaire and 

evaluation of self-

The web-based 

application improved 

the New York Heart 

Associations 

classification and the 

Minnesota Living 

with Heart Failure 

questionnaire scores. 
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Author/Article Qual: Concepts or 

Phenoment 

Quan: Key 

Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

 management tasks were 

measured in person at 

baseline and at the end of 

the 12-week study period. 

 

A trend was also 

found for an increase 

in physical activity 

and an improved 

physical exam when 

utilizing the web-

based application. 

 

Grindrod, K., Li, M., 

Gates, A. 

 

Evaluating user 

perceptions of mobile 

medication 

management 

applications with 

older adults: A 

usability study 

Study Objective: 

Explore the usability 

and usefulness of 

existing medication 

management 

applications in older 

adults 

 

Ground 

theory was 

utilized for 

data analysis 

Mixed Method 

approach 

N = 35 

Female = 25 

Male = 10 

Ages = 52-78 

Participants were 

recruited from community 

centers, medical clinics, 

and those that responded 

to posted flyers. 

 

Data was analyzed 

through the Ground 

Theory approach which 

looked at data from 

multiple sources including 

participant experiences 

(written and voiced) and 

researcher observations.  

 

Older adults are 

interested and capable 

of using mHealth 

applications for 

medication 

management.  

 

Applications should 

focus on fulfilling 

needs that their 

current medication 

management system 

cannot meet. 

 

Older adults are more 

likely to use mHealth 

applications that 

focus on not only 

adherence but those 

that provide high 

quality education, 

side effect profiles, 

and drug interactions  
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Author/Article Qual: Concepts or 

Phenoment 

Quan: Key 

Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

 

Hagglund, E., Lynga, 

P., Frie, F., Persson, 

H., Melin, M., & 

Hagerman, I. 

 

Patient-centered 

home-based 

management of heart 

failure. Findings from 

a randomized clinical 

trial evaluating a 

tablet computer for 

self-care, quality of 

life and effects on 

knowledge. 

 

Study Question:  

Does the 

implementation of a 

home intervention 

system consisting of a 

tablet computer, 

specialized software, 

and wireless weight 

scale improve self-

care behaviors, 

knowledge about HF, 

health related quality 

of life, and reduces 

hospital days due to 

HF? 

 

No 

theoretical 

framework 

was identified 

Randomized 

clinical trial 

N = 82 Data was collected 

through the home 

intervention system and 

self-reported 

questionnaires 

 

Subjects in the home 

intervention group 

demonstrated 

improved self-care 

and health-related 

quality of life, and a 

reduction of days in 

the hospital due to 

HF. 

Higgins, et al., 2019 

 

Brief educational 

sessions to promote 

health app use 

 

Study Objective: 

To evaluate the 

impact of brief 

educational sessions 

in underserved 

populations on how to 

access and use 

mhealth applications 

No 

theoretical 

framework 

was 

identified. 

Quasi-

experimental 

design with a pre-

and post-test 

N = 51 

 

Subjects were recruited 

from a large weekend 

clinic that provided free 

medical, dental, and 

vision care to a rural 

community. Pre/post-tests 

used questions to measure 

changes in knowledge of 

the health apps, likelihood 

of using health apps, and 

comfort with using health 

apps. 

 

Brief educational 

sessions were found 

to increase health 

application 

knowledge, comfort 

with these 

applications, and 

increased the 

likelihood of using 

the health apps. 
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Author/Article Qual: Concepts or 

Phenoment 

Quan: Key 

Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

Martin, J., Martinez-

Perez, B., Torre-Diez, 

I., & Lopez-

Coronado, M. 

 

Economic impact 

assessment from the 

Uue of mobile app for 

the self-management 

of heart diseases by 

patients with heart 

failure in a Spanish 

region 

Study objective: 

Assess the ex-ante 

economic impact and 

determine the cost 

effectiveness analysis 

of the mobile 

application, 

CardioManager 

(medication 

adherence, education, 

activity tracker, and 

health measurements 

tracker) in patients 

with HF. 

 

Hidden 

Markov 

Model 

 

Case-control study N = 630 Patients were selected 

who had a documented 

history of chronic HF at a 

primary care center that 

had been seen through 

hospital discharge reports 

completed by a specialist 

or family physician in 

Valladolid, Spain. 

 

Economic evaluation 

type-cost effectiveness 

was performed through 

the structured Markov 

model. 

 

 

Implementing 

CardioManager in 

this HF population 

could save the public 

health care system up 

to six million euros 

and generated savings 

exceeding 33% of the 

total cost of the 

management of the 

disease in Castile and 

Leon Care System. 

Morawski et al., 2018 

 

Association of a 

smartphone 

application with 

medication adherence 

and blood pressure 

control: The 

MediSAFE-BP 

randomized clinical 

trial. 

Study objective: 

To determine if the 

mobile medication 

adherence application 

Medisafe improves 

self-reported 

medication adherence 

and blood pressure 

control 

 

Medication 

adherence 

Improvement 

Support App 

for 

Engagement 

–Blood 

Pressure 

2-Arm 

Randomized 

Clinical Trial 

N = 411 

 

Intervention 

group N = 209 

 

Control group 

N = 202 

Participants were 

recruited through online 

patient communities, 

social media, pertinent 

mobile apps, and targeted 

advertisements between 

April and September, 

2016.  

 

Patients in the 

intervention group 

were found to have an 

improvement in self-

reported medication 

adherence.  

 

There was a decrease 

in systolic blood 

pressure 

measurements from 

baseline, although 

this was not found to 

be statistically 
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Author/Article Qual: Concepts or 

Phenoment 

Quan: Key 

Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/Tools) 

Findings 

significant when 

compared to the 

control group. 

 

Ruppar, T., Cooper, 

P., Mehr, D., Delgado, 

J., & Dunbar-Jacob, J. 

 

Medication adherence 

interventions improve 

heart failure mortality 

and readmission rates: 

Systematic review and 

meta‐analysis of 

controlled trials 

Study Objective: 

Analysis of the 

overall impact of 

interventions to 

improve medication 

adherence in HR 

populations. 

No 

theoretical 

framework 

identified 

Comprehensive 

systematic review 

of studies testing 

interventions to 

improve adherence 

to HF medications 

234 studies 

were eligible 

for full text 

review and N 

= 57 were 

chosen that 

fulfilled the 

inclusion 

criteria. 

Multiple databases were 

utilized for the systematic 

review and included: 

CINAHL, Cochrane 

Central of Register of 

Controlled Trials, 

PsycINFO, MEDLINE, 

ProQuest, Scopus, 

International 

Pharmaceutical Abstracts, 

Highwire, and Dare. 

Research registries, 

conference proceedings, 

and journals were hand 

searched to identify any 

studies that may have not 

been listed in the above 

databases. 

Interventions that 

focus on medication 

adherence 

significantly reduce 

the risk of 

hospitalization and 

death from HF. The 

effect sizes of these 

outcomes were 

relatively consistent 

across studies. 

Interventions varied 

across studies and 

included: medication 

education, disease 

education, better 

integration of care, 

medication diaries, 

self-monitoring 

behaviors, access to 

patient web portals, 

and face-to-face 

meetings with 

interventionalists. 
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APPENDIX B: 

PRE- AND POST-TEST QUESTIONNAIRES 
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Pre-Test Questions 

1) I have utilized resources to assist with medication adherence in my HF patients. 

 Yes or No 

 

2) I have used mobile health (mHealth) applications as an adjunct to patient care. 

 Yes or No 

 

3) I have used the Medisafe medication adherence application or received Medisafe 

education previously 

 Yes or No 

 

 

 Strongly 

Disagree 

Disagree Neither 

disagree/agree 

Agree Strongly 

Agree 

4.) My HF patient 

population struggles 

with medication 

adherence. 

 

     

5.) I am 

comfortable 

recommending 

mHealth medication 

adherence  

resources to my HF 

patients. 

 

     

6.) My HF patients 

would be open to 

receiving education 

about a mHealth 

medication 

adherence 

application. 

 

     

7.) My HF patients 

would benefit from 

a mHealth 

medication 

adherence 

application. 
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Post-Test Questions 

1) I feel more confident in my knowledge about mHealth medication adherence applications 

than I felt prior to watching the mHealth video. 

 Yes or No 

 

2) I feel more confident recommending Medisafe as a medication adherence resource for my 

HF patients than I felt prior to watching the mHealth video. 

 Yes or No 

 

3) I have recommended Medisafe to at least one of my HF patients. in the past 2 weeks. 

 Yes or No 

 

 Strongly 

Disagree 

Disagree Neither 

disagree/agree 

Agree Strongly 

Agree 

4.) The patients that I 

recommended 

Medisafe to were 

receptive to the 

education/application. 

     

5.) I plan on using 

Medisafe as a 

medication resource 

for my future patients 

and practice. 

 

     

6.) Medisafe helped 

increase medication 

adherence and 

education in my HF 

patients (to the best 

of my knowledge). 

 

     

7.) The patients to 

whom I 

recommended 

Medisafe to, had an 

easier time 

understanding and 

adhering to their 

medication regimen 

(to the best of my 

knowledge). 
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APPENDIX C: 

HUMAN RESEARCH DISCLOSURE FORM 
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Increasing Clinician Education and Awareness on Medisafe, a Mobile Medication 

Application Resource for HF Patients 

Sean Chan 

 

The purpose of this project is to increase clinician education, awareness, and intent to use a 

mobile medication adherence application (Medisafe) to assist with medication adherence and 

management in heart failure patients at Pima Heart's Northwest office. 

 

If you choose to take part in this project, you will be asked to take a pre-test survey, watch an 

educational module, and complete a post-test survey two weeks later. It will take approximately 

5-10 minutes to complete the educational module and surveys. There are no foreseeable risks 

associated with participating in this project and you will receive no immediate benefit from your 

participation. Survey responses are anonymous.  

 

If you choose to participate in the project, participation is voluntary, refusal to participate will 

involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at 

any time from the project. In addition, you may skip any question that you choose not to answer. 

By participating, you do not give up any personal legal rights you may have as a participant in 

this project.  

 

For questions, concerns, or complaints about the project, you may contact Sean Chan, RN, BSN, 

DNP candidate (520-241-0936 or smchan@email.arizona.edu) or Dr. Angela Brown, Committee 

Chair (angelabrown@email.arizona.edu). 

 

mailto:smchan@email.arizona.edu
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APPENDIX D: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD APPROVAL 

LETTER 
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