
Improving Medication Adherence Among Diabetes
Patients Utilizing Mobile App and Pamphlet

Item Type DNP Project

Authors Pacheco, Aileen D.

Publication Date 2020-05

Abstract Problem and Purpose: The American Diabetes Association set the
antidiabetic oral medication adherence rate to 80%. Medication
nonadherence is strongly associated with poor glycemic control
resulting in more healthcare services utilization. A family p...

Keywords type 2 diabetes; Diabetes Mellitus, Type 2; Medication Adherence;
Mobile Applications; Pamphlets

Download date 19/05/2023 15:00:15

Link to Item http://hdl.handle.net/10713/13345

http://hdl.handle.net/10713/13345


Running head: IMPROVING MEDICATION ADHERENCE  1 

 
 
 
 
 
 
 
 
 
 

 Improving Medication Adherence Among Diabetes Patients Utilizing Mobile App and Pamphlet 
 

by 
 

Aileen D. Pacheco 
 

Under Supervision of  
 

Hazel Jones-Parker, DNP, FNP-BC, AACRN 
 

Second Reader 
 

Linda Cook, PhD, RN, CCNS, ACNP 
 

 
A DNP Project Manuscript 

Submitted in Partial Fulfillment of the Requirements for the 
Doctor of Nursing Practice Degree 

 
 
 

 
University of Maryland School of Nursing  

May 2020 
 

 
 

 
 
 
 
 
 
 
 
 



IMPROVING MEDICATION ADHERENCE  2 

Abstract 
 

Problem and Purpose 
The American Diabetes Association set the antidiabetic oral medication adherence rate to 80%. 
Medication nonadherence is strongly associated with poor glycemic control resulting in more 
healthcare services utilization. A family practice clinic noted that the majority of patients with 
diabetes are nonadherent to their medication. The purpose of this quality improvement (QI) 
project was to improve the medication adherence of patients with type 2 diabetes mellitus 
(T2DM) through the implementation of mobile health application reminder (MHAR) and 
diabetes adherence education pamphlet (DAEP). 
 
Methods 
This project was implemented over thirteen weeks at a suburban primary care practice using the 
Mobilize, Assess, Plan, Implement, Track process framework. During an office visit, participants 
(N = 6) completed the likelihood of nonadherence (LON) online survey before the intervention 
and receive the DAEP. The participants used MHAR for four weeks and self-reported 
medication adherence rates. They also completed a post-LON survey via phone call by the 
project leader. 
 
Results 
All the of participants (N=6) achieved low to medium LON post scores. There were no 
differences (z=0.577, p > 0.05) between pre- and post-intervention LON scores using the sign 
test as an alternative statistic. Only 67% (average) of patients seen received the DAEP at the last 
week of implementation. After four weeks of usage of the MHAR of each participant, 67% (n=4) 
reported adherent with an 80% or higher adherence rate, and 33% (n=2) nonadherent. The 
Pearson correlation coefficient for dichotomized compliance data predicted by post-intervention 
LON scores was found to be -0.31. This result indicated a weak negative correlation between 
adherence rate and post-LON.  
 
Conclusion 
With the availability of MHAR, this tool must be leveraged to help patients adhere to their 
medication as prescribed. This project has demonstrated that when combined DAEP and MHAR 
have the potential to improve medication adherence among patients with T2DM. Providers can 
optimize the efficacy of these interventions to enhance verbal education during clinic visits. 
 

Keywords: type 2 diabetes, medication adherence, mobile app, pamphlet 
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Introduction 

In 2015, there were 30.3 million people with diabetes mellitus or 9.4% of the United 

States population, of which 90% to 95% of them have type 2 diabetes mellitus (T2DM) (Centers 

for Disease Control and Prevention, 2018). In Maryland, there were around 638,000 adults or 

12.8% diagnosed with diabetes mellitus (DM) (American Diabetes Association [ADA], 2018). 

When DM is uncontrolled, it can cause complications, such as nephropathy, retinopathy, 

neuropathy, and peripheral vascular disease (Wood, 2017). The reasonable goal of hemoglobin 

A1c (HbA1c) among non-pregnant patients is <7.0% (ADA, 2019a). The ADA (2019b) set the 

adherence rate to 80% as adequate compliance with medication. However, there were only 

67.9% of patients who were adherent to their antidiabetic medications (Iglay et al., 2015). 

Diabetic medication nonadherence is strongly associated with poor glycemic control (Egede, 

Gebregziabher, Echols, & Lynch, 2014). The Chief Executive Officer of the family clinic, where 

the project was implemented, has noted the existence of nonadherence among the majority of 

patients. The standard of practice is verbal health education delivered by the providers during the 

visit. However, increasing evidence demonstrated that the use of mobile health application 

reminder (MHAR) could improve medication adherence among patients with chronic diseases.  

The purpose of this Quality Improvement (QI) project was to improve medication 

adherence of patients with T2DM in a suburban primary care clinic through the implementation 

of MHAR and the diabetes adherence education pamphlet (DAEP). The short-term goals were: 

1) By November 29, 2019, 60% of the participants will achieve low to medium likelihood of 

nonadherence (LON) post-intervention scores; 2) By November 29, 2019, an average of 80% of 

patients each week will receive DAEP; 3) At the end of four weeks of participants’ usage of the 
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MHAR, at least 80% will achieve adherence rate ≥80%. The long-term goal is: By May 2020, at 

least 80% of patients with T2DM will have random blood sugar <180 mg/dL and HgA1c <7%. 

Literature Review 

  The purpose of this literature review is to synthesize existing studies that documented the 

efficacy of MHAR and DAEP in improving medication adherence among patients with different 

chronic diseases such as T2DM. 

 The randomized control trial (RCT) conducted by Santo et al. (2017) evaluated the 

efficacy of MHAR for patients with coronary heart disease in increasing medication adherence. 

The authors concluded that there was a higher adherence among the participants (n = 54) who 

utilized an app than the participants (n = 56) in the usual care at three months (mean difference 

0.47, 95% CI 0.12 to 0.82, p = 0.008). The authors supported existing evidence that MHAR is a 

practical intervention in improving adherence to medication. However, there was a lack of power 

(i.e., 20%) to analyze the change in the measured clinical outcomes, and social desirability may 

pose a threat to potential bias. 

  Morawski et al. (2018) randomly assigned 411 participants who were 18-75 years old, 

had systolic blood pressure (SBP) of >140 mm Hg and had received one to three 

antihypertensive (AHT) drugs. After 12 weeks of implementation, there was an increase in the 

medication adherence among the intervention group (mean = 0.4, SD = 1.5) and no change 

among the control group with a significant between-group difference (0.4; 95% CI, 0.1-0.7; p = 

.01). There was a decrease in the SBP among the intervention and control groups but did not 

show a significant difference. The large sample size, heterogeneity of participants, and clinical 

setting made the study generalizable. However, home BP monitors were not independently 
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verified to monitor study outcomes. Also, there was potential contamination because 17 patients 

in the control group reported downloading the app during the study. 

  In an RCT study conducted by Márquez-Contreras et al. (2018), 154 participants ages 18 

years old and older and who were taking AHT medications for at least one month were assigned 

into the control group (n = 77) and intervention group (n = 77). The authors concluded that daily 

adherence in the intervention group was 93.15% and 86.3%, while 60.66% and 62.66% in the 

control group after six and 12 months, respectively (p < .05). The control of high blood pressure 

was significantly higher (p <. 05) in the intervention group (38.6%) than in the control group 

(17.8%). The authors used a validated adherence measurement method (i.e., Medication Event 

Monitoring Systems). An ample sample obtained through consecutive sampling made the study 

generalizable in a primary care setting. Both the studies of Morawski et al., (2018) and Márquez-

Contreras et al. (2018) provided evidence that a mobile app reminder can improve the 

medication adherence of patients with hypertension (HTN). The efficacy of such a mobile health 

device to increase the medication adherence of patients with HTN may also apply to other 

chronic diseases such as T2DM. 

  The use of a health education pamphlet is an effective intervention to improve medication 

adherence to patients with T2DM. In a four-group randomized trial (three with validated leaflets, 

one control), Caetano, Santiago, and Marques (2018) examined the efficacy of written 

information in controlling T2DM and medication adherence after six months. The investigators 

found that the leaflet group achieved improved adherence (p = 0.034). They concluded that 

distributing leaflets to patients with T2DM in a primary healthcare setting is beneficial to 

increase adherence to medication.  
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Overall, Santo et al. (2017), Morawski et al. (2018), and Márquez-Contreras et al. (2018) 

concluded that MHAR is a potential intervention to improve adherence to medication. Also, 

Caetano et al. (2018) found that individuals who received diabetes medication education through 

a leaflet appeared to improve medication adherence. The level of evidence of all articles were 

level II, three articles were high level of quality and one was leveled as good. See Appendix A 

for further details. 

Theoretical Framework 

The Health Belief Model (HBM) explains that "health-seeking behavior is influenced by 

a person's perception of a threat posed by a health problem and the value associated with actions 

aimed at reducing the threat" (Polit & Beck, 2017, p. 124). The HBM aims to assess an 

individual's health behavior based on the person's perception and attitudes towards the disease 

and adverse outcome of the specific action (Mukumbang, Van Belle, Marchal, & van Wyk, 

2017). The six constructs of HBM include perceived susceptibility, perceived severity, perceived 

benefits, perceived barriers, cues to action, and self-efficacy. The interrelationship of these 

constructs can prompt patients to implement adherence behavior (Mukumbang et al., 2017). In 

the case of diabetes pharmacological management, the patient's perception of the threat of 

complications from diabetes, combined with the perceived benefits of following a medication 

regimen, can all influence the patient's decision towards treatment adherence. 

The constructs of perceived severity, perceived barriers, perceived benefits, and self-

efficacy were utilized in the project. The provision of MHAR and DAEP allowed patients to 

become more aware of the benefits and consequences of adhering and not adhering to their 

medication. Moreover, equipping the patients with MHAR empowered them to monitor their 

medication adherence behaviors. As a result, patients gained a sense of confidence that they can 
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adhere to the diabetes regimen, which could result in positive health outcomes such as higher 

medication adherence and lower HbA1c levels.  

Methods 

This QI project utilized the Mobilize, Assess, Plan, Implement, Track process model 

(Office of Disease Prevention and Promotion, 2019) in implementing the MHAR (Appendix B) 

and DAEP (Appendix C). The sample included adult patients (>18 years old) with T2DM who 

have at least one oral diabetic medication prescribed. One hundred ninety-four patients met the 

inclusion criteria. This project occurred over 13 weeks. Initially, the recruitment of participants 

was planned to occur between September 3 and 20, 2019. However, the recruitment was 

extended to two more weeks to enlist more participants.  

At the beginning of the project implementation, the project leader (PL) conducted 

individual and group education meetings with the medical assistants (MAs) and providers 

between August 26-29, 2019 to train them on how to implement the interventions (Appendix D). 

Daily collection of the tally sheet (Appendix E) of the number of patients who completed the 

LON pre-survey, who received DAEP, and who downloaded the MHAR started on September 3, 

2019 until November 29, 2019. The PL met with the providers, clinical site representative, and 

MAs on September 18, 2019, to report the data collected on the first week of implementation 

using run charts. The PL assisted the clinical team to adjust the strategies in implementing the 

interventions on a needed basis. For example, materials (i.e., pamphlet, consent letter, 

Medisafe© app handout) collated and placed in the patient rooms for easy access. 

Moreover, the PL posted catchy announcements and visual data and reminders in the 

patient rooms and work areas, respectively. Finally, the PL rewarded the MAs and providers for 

the job well done in improving the data collection and implementation of interventions from 
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October 1 to 10, 2019, and in some other days that reached the target goal. Starting week six of 

implementation, the PL started calling participants to report their adherence rate and complete 

the brief LON post-survey. 

The MAs completed a tally sheet to count the daily number of patients who have 

completed the LON pre-survey and recorded their scores in the same document. The MAs also 

counted the number of patients who have received the DAEP and who downloaded the MHAR. 

The PL obtained participants’ adherence rate by making follow up calls for those who provided 

consent (Appendix F). During the call, patients also completed the brief LON post-survey and 

recorded in the data capture sheet (Appendix G). Finally, the PL conducted a chart audit 

(Appendix H) of the participants to obtain data such as demographics (age, gender) and clinical 

data (body mass index, duration of T2DM, recent random blood sugar, and HgA1c). 

The PL summarized the demographic data by computing the frequency, mean, standard 

deviation, and percentages to describe the participants. The PL generated a run chart to analyze 

whether or not 80% of eligible participants received the DAEP. There were three categories of 

LON scores, which include low (0-1), medium (2-7), and high (8-36). The differences between 

the LON scores pre- and post-intervention differences were analyzed using the sign test and 

Mann Whitney U test. Also, the PL summarized the adherence rates of the participants by 

calculating the mean, standard deviation, and media. Finally, the PL analyzed the relationships 

between the adherence rates post-intervention LON scores using the Pearson correlation 

coefficient. Figure 1 shows the process map for practice change in addressing medication 

adherence.  

The PL maintained privacy and confidentiality during the chart audit by de-identifying 

the participants’ personal information using codes (Appendix I). Also, printed data were secured 
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at the clinic in a locked file cabinet within a locked office, and all electronic data kept on a 

password-protected computer. The University of Maryland Baltimore Institutional Review Board 

provided approval for this project as a non-Human Subjects Research.  

To sustain the practice change, providers will continue addressing results from 

Adherence Estimator® of medium to high score of the LON to medication and following up on 

the adherence rate reported from the mobile app as part of their assessment for every patient 

visit. Also, new MAs and providers will educate on how to use the Adherence Estimator®, 

DAEP, and Medisafe© as part of their orientation. Moreover, the implementation of this process 

will apply to patients with T2DM. Finally, the utilization of these interventions will extend to 

patients with other chronic diseases, such as hyperlipidemia and hypertension, to address poor 

medication adherence. 

Results 

A total of 194 patients seen that were eligible within the period of implementation. There 

were 67 patients or 35% who completed the LON pre-survey, and 75 patients or 39% received 

the pamphlet. From the 194 patients, 42 or 22% downloaded the MHAR. Of these 42 patients, 16 

of them provided the consent to call. However, when the PL started calling, only six participants 

completed the four-week usage of MHAR. The age range of the participants (N=6) was 32-62 

years old (M=43, SD 11.9). The duration of the participants’ T2DM was between 8-93 months 

(M=36, SD=33.36). Sixty-seven percent (n=4) were female and 33% were male (n=2). Sixty-six 

percent (n=4) were obese, 17% (n=1) was overweight, and another 17% (n=1) had a normal body 

mass index (BMI). Thirty-three percent (n=2) of the participants had a baseline HgA1c of <7%, 

and 67% (n=4) has ≥7%.  
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All the participants (100%) achieved a low to medium LON post scores after receiving 

the DAEP and four weeks of using the MHAR (Figure 2). When comparing the participants’ 

LON scores between pre-intervention and post-intervention it was not possible to detect a 

difference because the sample size (N = 6) was inadequate for Wilcoxon signed-rank analysis. 

Alternatively, the data were analyzed using the sign test, which yielded a z-statistic of 0.577 (p > 

0.05) below the critical z value. Although the Mann-Whitney U test is not appropriate for 

repeated measures data, it was used to determine whether there could be differences pre- versus 

post-intervention LON scores. The analysis revealed no difference.  

Out of the 194 eligible patients, 75 patients or 39% received the DAEP. There were 

fluctuations in the weekly percentage of participants who received DAEP, which ranges from 0% 

to 83% (Figure 3). The weekly median was 44%. There were three eligible patients seen in the 

last week of implementation. Two of them, or 67%, received the DAEP. After four weeks of 

usage of the MHAR of each participant, 67% (n=4) reported adherent with an 80% or higher 

adherence rate, and 33% (n=2) nonadherent. See Figure 4 for the participants’ adherence rate. 

The Pearson correlation coefficient for dichotomized compliance data predicted by post-

intervention LON scores found to be a weak negative correlation (r = -0.31) as anticipated (Table 

1). The model revealed that the post-intervention LON score explained approximately 9.4% of 

the variation in compliance. 

Discussion 

The purpose of this project is to improve the medication adherence of patients with 

T2DM through the implementation of MHAR and DAEP. This section focuses on the findings 

concerning the adherence rate in relation to participants’ LON and the distribution of DAEP. 
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Moreover, the explanation includes relating the outcomes between the present and previous 

studies. Finally, this section discusses the limitations and implications. 

           After four weeks of usage, the mean adherence rate reported by participants was 86.67% 

(SD=17.11), with a median of 92.50% (Table 2). This rate indicated that MHAR is a potential 

tool to improve patients’ adherence to medication. This finding supports the existing literature 

that the use of mobile technology can improve medication adherence among patients with 

chronic diseases (Marquez et al., 2018; McGuiness, Michaeli, Millard, Wang, & Wade, 2018; 

Morawski et al., 2018). In terms of the participants’ LON to oral antidiabetic medication, 100% 

(N=6) reported a low to medium likelihood during pre- and post-intervention. This result means 

that the patients had a greater than 75% probability of adhering to the oral antidiabetic 

medication before and after implementing the interventions. When comparing the participants’ 

pre- and post-intervention LON scores, there was no statistically significant change (Table 2). 

Additionally, there was a weak negative correlation between the patients’ LON post-scores and 

their adherence rates (Table 1), which means that higher LON scores may be indicative of lower 

compliance. However, the small sample size was too small to make firm decisions about whether 

LON scores can be used to predict compliance. 

           In terms of the distribution of DAEP, only 39% or 75 out of the 194 eligible patients seen, 

received the material. There was an observed fluctuation in the weekly average percentage of 

patients who received the DAEP and who downloaded the MHAR. Forgetfulness and busy 

workload by the QI champions (i.e., MAs) were the main reasons that explained the low 

distribution of the DAEP, and the failure to offer the use of MHAR to patients. In contrast, the 

implementation reinforcement from providers and leadership resulted in higher rates of 

distributing the DAEP and offering of MHAR to patients. Indeed, buy-in from the practice owner 
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and providers is a critical element in the success of implementing QI initiatives in different 

settings (Geonnotti et al., 2015). Other successful implementation strategies included regular 

data monitoring and reporting, re-education of staff, posting of reminders, and giving of extrinsic 

rewards. Previous studies found that multiple and combined strategies that fit the needs of the QI 

project site contribute to the successful implementation of targeted interventions (Bingham & 

Main, 2010; Geonnotti et al., 2015; Mauger et al., 2014). 

           There are some strengths to this QI project. First, the validated LON survey (i.e., 

Adherence Estimator® [Merck and Co., Inc., 2020; McHorney, Victor Spain, Alexander, & 

Simmons, 2009] and MHAR (i.e., Medisafe© [Medisafe, 2020]) are free to the public. With the 

increasing use of the internet and smartphones, these free tools must be leveraged by primary 

care clinicians who care for patients with T2DM to help them improve their medication 

adherence. Another strength is the buy-in from staff at the project site. The top leadership 

support and reinforcement from the providers and MAs became critical that sustained the 

implementation of the interventions. One of the most significant barriers to executing the 

practice change was forgetfulness of the MAs due to competing time demands at the site. During 

such times, the MAs missed opportunities to distribute the DAEP, administer the LON survey, 

and offer the MHAR. Providers can mitigate these barriers by posting reminders and periodic 

close monitoring. Another significant barrier was the patients’ refusal to participate in the 

practice change. However, when the providers intervene by helping patients realize the 

importance of monitoring their medication adherence, patients participated. 

The major limitation of this QI project was the small sample size, which the results 

cannot be generalized to other settings. Although there were 194 eligible patients, only 16 

patients consented to participate. Moreover, out of the 16 participants, only six who reported 
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their adherence rate in the MHAR and who completed the post-LON survey. Future QI projects 

on self-reported medication adherence may be conducted to identify effective strategies on how 

to maintain higher participation and data reporting from eligible patients. Another limitation of 

this project was most of the older patients declined to participate because they had been on the 

medication regimen for a long time and no need for a reminder. Also, they did not know how to 

use or navigate the MHAR and did not want to complicate things in their lives. Lastly, the 

sustained outcome is limited because the length of MHAR usage lasted for only four weeks. 

Although the majority of the patients met the 80% benchmark for medication adherence, the 

usage of MHAR occurred for only four weeks. The investigation of the sustained use of MHAR 

and the effects on participants’ adherence rates are warranted.  

Conclusion 

A high rate of medication adherence continues to be a challenge among patients with 

T2DM. As there is an increasing number of people who use smartphones and with the 

availability of medication adherence mobile health apps, the use of MHAR may be beneficial to 

help patients adhere to their medication as prescribed. However, there has been a lack of rigorous 

studies or quality improvement projects on how MHAR implemented to improve adherence 

among patients with T2DM in the primary care setting. This project has demonstrated that 

combining DAEP and MHAR has the potential to improve medication adherence among patients 

with T2DM. Providers can leverage the efficacy of these interventions to enhance verbal 

education during clinic visits. Future projects may determine if this tool is effective in improving 

the medication adherence of patients with other chronic diseases. Primary care providers must 

continue to identify high and low technology interventions, or a combination of both, to achieve 

improved medication adherence resulting in positive clinical outcomes and quality of life. 
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Table 1 
 
Mean, Median and Correlation Coefficient Between Adherence Rate and Likelihood 
Nonadherence Post Score (N=6) 
 
 Adherence Rate (%) LON Post Scores r 
Mean 86.67 2.00  
SD 17.11 2.53  
Median 92.50 1.00  
r   -0.31 

 
Note: LON – likelihood of nonadherence (0-1 low, 2-7 medium, 8-36 high). r = correlation 
coefficient 
 
 
 
Table 2 
 
Likelihood Nonadherence Pre and Post Scores (N=6) 
 
Patient LON Pre-score LON Post-score 
1 7 0 
2 0 2 
3 6 6 
4 0 4 
5 0 0 
6 0 0 

 
Note: LON – likelihood of nonadherence (0-1 low, 2-7 medium, 8-36 high).  
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Figure 1  

Process map for practice change in addressing medication adherence 
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Figure 2  

Participants’ LON post score 

 
 

Figure 3 

Percentage of patients who received diabetes adherence education pamphlet  
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Figure 4 

Adherence rate reported by participants after 4-week usage of MHAR 
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Appendix A 

 
Evidence Review Table 

 
Author, 

Year 
Study 

Objective/Intervention or 
Exposures Compared 

Design Sample (N) Outcomes 
Studied (How 

Measured) 

Results Level 
and 

Quality 
Rating 

Márquez- 
Contreras 
et al., 
2018 

To assess the efficacy of 
the mobile phone app in 
the medication adherence 
among patients with mild 
to moderate arterial 
hypertension (HTN). 

Observation, 
prospective 
randomized 
control trial 

The study was 
conducted in four 
primary care clinics. 
The participants were 
18 years old and 
older with mild to 
moderate 
hypertension taking 
antihypertensive 
(AHT) medications 
for at least 1 month 
(N=154). 
Control group (CG, 
n=77) 
Intervention group 
(IG, n=77) 

Drug 
adherence 
measured 
through 
electronic 
monitors 
(MEMSs) 
 

Daily adherence in 
IG was 93.15% and 
86.3% while 60.66% 
and 62.66% in CG 
after 6 and 12 
months, respectively 
(p<.05). 
 
The control of high 
blood pressure was 
significantly higher 
in CG than in IG 
(17.8% and 38.6%, 
p<.05). 

IIA 
 
 
 
 
 
 
 
 
 
 
 
 
 

Morawski 
et al., 
2018 

To evaluate if the use of a 
smartphone application 
(app) improves self-
reported adherence of 
antihypertensive 
medications and control of 
blood pressure. 

Randomized 
control trial 

Participants are 18-75 
years old with a 
systolic blood 
pressure >140 mm 
Hg receiving 1-3 
antihypertensive 
drugs (N=411). 
 

Self-reported 
medication 
adherence 
using the 8-
item Morisky 
Medication 
Adherence 

There was an 
increase in mean 
(SD) score of 0.4 
(1.5) on the MMAS 
among intervention 
group and no change 
among the control 
group after 12 weeks  

IIB 
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Participants were 
randomly assigned in 
a ratio of 1:1 to 
intervention (n=209) 
or control group 
(n=202) 

Scale 
(MMAS-8) 
 
A decrease in 
systolic blood 
pressure. 
(<140 mm 
Hg) after 12 
weeks to 
compare to 
baseline blood 
pressure. 
 

(between-group 
difference: 0.4; 95% 
CI, 0.1-0.7; P = .01).  
 
There was a decrease 
in the systolic blood 
pressure among the 
intervention group 
by 10.6 (16.0) mm 
Hg and a decrease of 
10.1 (15.4) among 
the control group 
after 12 weeks. 
There was no 
significant difference 
in the change of 
systolic blood 
pressure between the 
two groups 
(between-group 
difference: -0.5; 95% 
CI, -3.7 to 2.7; P = 
.78). 

Santo et 
al., 2017 

To examine the efficacy 
and achievability of 
medication reminder apps 
for patients with coronary 
heart disease (CHD) in 
increasing medication 
adherence in comparison 
to standard of care. 

Randomized 
control trial 

Participants were 18 
years old and older, 
diagnosed with CHD, 
had an active 
smartphone, and 
could speak English 
(N=163). 
Randomly assigned 
to: 
usual care (n=56) 

Medication 
adherence was 
measured 
using the 
MMAS-8. 

There was a higher 
adherence among the 
participants who 
utilized an app 
(mean MMAS-8 
score 7.11) than the 
participants in the 
usual care (mean 
MMAS-8 score 6.63) 
at 3 months (mean 

IIB 
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basic medication 
reminder app (n=54) 
advanced medication 
reminder app (n=53) 

difference 0.47, 95% 
CI 0.12 to 0.82, p = 
0.008). 
 

Caetano, 
Santiago 
and 
Marques, 
2018 

To examine the efficacy of 
written information (i.e., 
leaflet) I controlling 
diabetes and medication 
adherence of patients. 

Randomized 
control trial 

702 adult patients 
with diabetes 
participated during a 
6-month period. They 
were randomly 
assigned to the leaflet 
group (n=350) versus 
the control group 
(n=352) 

Adherence 
was measured 
using the 
Measure 
Treatment 
Adherence 
(MTA); 
HgA1c pre- 
and post- 
intervention 

The leaflet group 
improved medication 
adherence (p=0.034) 
after six months of 
intervention. 

IIB 

 
Note. The Rating System for the Hierarchy of Evidence is from Melynyk and Fineout-Overholt (2015). The system includes the 
following levels: Level I - Evidence from a systematic review or meta-analysis of all relevant randomized controlled trails (RCTs), 
Level II - Evidence obtained from well-designed RCTs, Level III - Evidence obtained from well-designed controlled trials without 
randomization, Level IV - Evidence from well-designed case-control and cohort studies, Level V - Evidence from systematic reviews 
of descriptive and qualitative studies, Level VI - Evidence from a single descriptive or qualitative studies, and Level VII - Evidence 
from the opinion of authorities and/or reports of expert committees. The Quality Rating Scheme is from Newhouse, R.P. (2006) with 
the following descriptions: (A) High – consistent results with sufficient sample, adequate control, and definitive conclusions; 
consistent recommendations based on extensive literature review that includes thoughtful reference to scientific literature;(B) Good – 
reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; reasonably consistent 
recommendations based on fairly comprehensive literature review that includes some reference to scientific evidence;  
(C) Low/major flaw – little evidence with inconsistent results; insufficient sample size; conclusions cannot be drawn.  
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Appendix B 
 

Guidance How to Download and Use the Medisafe© App 
 

Medisafe© application is a personalized medication reminder application that provides real-time 
medication alerts and reports on the rate of medication adherence of the user. HIPAA compliant. 
 
Benefits: 

• Easy to use 
• Med and refill reminders 
• Provide drug interaction warnings 
• Family scheduling feature 
• Provide coupons 
• Use as a tool to communicate with the provider 

 
Steps on how to download Medisafe© 

1. Go to get.medisafe.com/download  
2. Enter your phone number and click “Get the free app.” 
3. Check text message and tap the link provided. 
4. Follow the direction. 

a. Open App Store (Apple) or Google Play (Android). 
b. Click “Get” for Apple, “Install” for Android. 
c. Enter your iPhone or Android username and password to download/install. 

Steps on how to use Medisafe© 
1. Open the Medisafe© app. 
2. Click “Get started.” 
3. Click “Add your med.” 
4. Enter the name of your medicine, then click “Next.” 
5. Edit your medicine - dosage, appearance, frequency, times of the day, and time, condition 

and prescription information - then click “Next.” 
6. You are now ready to use the Medisafe© reminder app. 

Other instructions: 
*You can also watch videos on Youtube on how to use Medisafe©. Type “How to use 
Medisafe©." 
*To report that you have taken medication, simply tap the pill icon and click “take.” 
*If you forgot to record, simply go back to the date and time you’re supposed to take the 
medicine and tap “Take.” 
*To see your adherence rate, click “More” on the lower right-hand corner of the app and click 
“Report.” You may select “Last week,” “Last month,” or “Last year” to report your adherence 
rate since you began using the app 
 
Source: Medisafe© at https://www.medisafeapp.com/ 
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Appendix C 
 

Diabetes Adherence Education Pamphlet  
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Appendix D 
 

Group and Individual Lesson Plan 
 
Topic: How to use the Adherence Estimator®  
 

Learning 
Objectives  

 Content Outline Method of 
Instruction  

Time 
Spent  

 Method of 
Evaluation 

1. Participants 
will verbalize 
the purpose 
of the 
Adherence 
Estimator®. 

2. Participants 
will verbalize 
the steps 
when using 
the 
Adherence 
Estimator®. 

3. Participants 
will do return 
demonstratio
n on the steps 
when using 
the 
Adherence 
Estimator®. 

-Definition 
-Purpose 
-3-quick statements of the 
Adherence Estimator 
-Steps 

1. Go to 
www.adherenceestimator.c
om 

2. Click “Start Now.” 
3. Click “Get started.” 
4. The patient will respond to 

the 3-quick statements. 
5. Click “Submit.” 
6. Print or fill out the 

Adherence Estimator® 
response sheet. 

7. File in the patient’s chart. 
 

Lecture and 
discussion 
 
 Demonstration 
 
 Return 
demonstration 
 
 Question and 
answer 
  
 
 Materials: 
 -Handaout 
 -Laptop 
 -Adherence 
Estimator®    
  response 
sheet. 
 

3 min. 
 
  
3 min. 
 
 
3 min. 
 
3 min. 
 

Oral recitation 
Return  
demonstration 

 
Topic: Diabetes Education Pamphlet  
 

Learning Objectives   Content Outline Method of 
Instruction  

Time 
Spent  

 Method of 
Evaluation 

1. Participants will discuss the 
contents of the diabetes 
education pamphlet. 

2. Participants will verbalize 
when to provide the 
diabetes education 
pamphlet. 

-Purpose of the 
diabetes education 
pamphlet 
-Contents of the 
pamphlet 
 *Definition 
 *Common symptoms 
of diabetes 
 *Complications 
 *Management of 
diabetes 

 Lecture and 
discussion 
 
 Question and 
answer 
  
 
 Material: 
 -Diabetes 
education 
pamphlet 

 5 min. 
 
 5 min. 

 Oral 
recitation 
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 *ABC’s of diabetes  
Topic: How to Download and Use the Medisafe© Medication Adherence Reminder Application  

Learning 
Objectives  

 Content Outline Method of 
Instruction  

Time 
Spent  

 Method of 
Evaluation 

1. Participants 
will verbalize 
the purpose of 
Medisafe©.  

2. Participants 
will recite 
how to 
download 
Medisafe©.  

3. Participants 
will do return 
demonstration 
on how to use 
Medisafe©.  

-Overview and purpose of 
Medisafe©  
-Steps on how to download 
Medisafe© 
 *Go to 
http://get.medisafe.com/download/   
 *Enter your phone number and click 
“Get the free app.” 
 *Check text message and tap the 
link provided. 
 *Follow the direction. 
-Open App Store (Apple) or Google 
Play (Android). 
-Click “Get” for Apple, “Install” for 
Android. 
-Enter your iPhone or Android 
username and password to 
download/install. 
-Steps on how to use Medisafe© 
*Open the Medisafe© app. 
*Click “Get started.” 
*Click “Add your med.” 
*Enter the name of your medicine, 
then click “Next.” 
*Edit your medicine - dosage, 
appearance, frequency, times of the 
day, and time, condition and 
prescription information - then click 
“Next.” 
*You are now ready to use the 
Medisafe© reminder app. 
*You can also watch videos on 
Youtube on how to use Medisafe©. 
Type “How to use Medisafe©." 
*To report that you have taken a 
medication, simply tap the pill icon 
and click “take.” 
*If you forgot to record, simply go 
back to the date and time you’re 

 Lecture and  
 discussion 
 
 Video clip  
 showing 
  
 
Demonstration 
  
 Question and  
 answer 
  
 
 Materials: 
 -Handout 
how to  
 download and 
use   
 Medisafe© 
-Laptop  
 

 5 
min. 
 
  
 5 
min. 
 

 5 
min. 

 Oral 
recitation 
 
 Return  
 
demonstration 
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supposed to take the medicine and 
tap “Take.” 
*To see your adherence rate, click 
“More” on the lower right-hand 
corner of the app and click “Report.” 
Select “Last year” to report your 
adherence rate since you began using 
the app. 
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Appendix E 
 

Tally Sheet 
 

Direction: Please enter patient's information below after each encounter. 
Date: _______________________ 
 

Patient Code 
(ODD number) 

Adherence 
Estimator® 

INITIAL Score 

Diabetes 
Pamphlet 

(YES or NO) 

Medisafe© App 
D - Downloaded 

ND - Not downloaded 

01    

02    
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Appendix F 
 

Consent to Call 
 

I grant consent for Ms. Aileen Pacheco to communicate with me through the office of Dr. Njide 

Udochi to follow up regarding my medication adherence. 

  

Name: _______________________________________ 

Phone: _______________________________________ 

Best time to call (circle): morning afternoon anytime 

Email: _______________________________________ 

I installed the Medisafe© App on my mobile device (please check): Yes_______  

  

  

  

____________________________    ________________________ 

Signature       Date 
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Appendix G 
 

Data Capture Sheet 
 

Direction: Please record the scores and date of each patient for the following tools. 
 

Patient Code Pre-Adherence 
Estimator® score and 

date 

Post-Adherence 
Estimator® score and 

date 

Adherence rate 
from Medisafe© 

App 

(Sample) 01 7 - 9/3/2019 2 - 10/3/2019 80% - 10/03/2019 
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Appendix H 
 

Chart Audit 
 

Patient 
Code 

Age Gender BMI Duration 
of T2DM 

Recent 
Random 
Blood 
Sugar 

HgA1c 
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Appendix I 
 

Patient Name and Code 
 

Name Code 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 
 

 


