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Abstract 

Background:  Medication adherence refers to the concept that at least 80% of a prescribed 

medication therapy including dosage, frequency, and duration of treatment is followed (World 

Health Organization, 2017). Failure to adhere to one’s prescribed medication regimen is a 

serious issue that affects both the patient and the entire health care system. Medication non-

adherence is especially dangerous for older adults due to their increased risk for multiple 

comorbidities, polypharmacy, and related adverse effects. According to the World Health 

Organization (WHO, 2017), medication non-adherence is the cause of approximately 125,000 

deaths and 10% of hospitalizations every year, and it costs the health care system between $100-

$289 billion. The older adult currently represents approximately 6.4% of the population, with 

numbers increasing by 800,000 every month (WHO, 2017). Due to the fact that medication non-

adherence is linked to increased admissions to acute care facilities, poor health outcomes, 

increased medical expenditures, and medication resource wastage, enhancing medication 

adherence in this population is essential to improving health outcomes and preventing further 

deterioration in health or premature death.  

Methods:  The aim of this quality improvement (QI) project was to implement personalized 

illustrated medication schedule cards to address the three most prevalent barriers to medication 

adherence identified within the older adult population living in two independent living facilities. 

These barriers include (a) the inability to name all prescribed medications taken each day, (b)  

the inability to state why one is taking each medication, and (c) the perception of negative side 

effects after taking prescribed medications. All participants were given a personalized illustrated 

medication card that lists all of their prescribed medications. The medication schedule card was 

implemented for six weeks. The implementation phase began with preintervention testing, 
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medication reconciliation, the creation and disbursement of the medication schedule cards, and 

two educational sessions.  

Measure:   The efficacy of the personalized medication schedule was measured using the  

Adherence to Refills and Medication Scale (ARMS) and the Self-Efficacy for Appropriate 

Medication Use Scale (SEAMS). In addition, participant satisfaction regarding the perceived 

ease of use and utility of the illustrated medication schedule card was assessed with a post-

intervention satisfaction survey. 

Conclusion:  The strongest evidence found to improve medication understanding and self-

efficacy in taking medications in the elderly population is by implementing personalized 

illustrated medication schedule cards. Illustrated medication schedule cards were found to be 

most beneficial in helping patients to understand the purpose of medications (40%), adhere to 

dosing schedules (30%), and remember the names of the medication (25%) (Martin, Kripalani, & 

DuPapau, 2012).  

Furthermore, personalized medication schedule cards increased patients’ confidence in 

taking medications (from 30% to 70%), were highly rated, and were used regularly among 

participants (Martin et al., 2012). While many patients will not request assistance with 

medication administration, it is essential that providers identify those who are at risk for low 

adherence and provide additional education or assistance using the teach back methodology and 

cognitive prothesis. 
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Effectiveness of PictureRx on Perceived Medication Adherence in the Independently Living 

Older Adult 

According to the World Health Organization (WHO, 2017), medication adherence refers 

to the concept that at least 80% of a prescribed medication therapy such as the dosage, 

frequency, and duration of treatment is followed. Adherence to medication therapy is a primary 

element in the success of a treatment. Failure to adhere to one’s prescribed pharmacological 

regimen is a serious issue that affects both the patient and the entire health care system. 

Medication non-adherence is especially dangerous among older adults due to their increased risk 

for multiple comorbidities, polypharmacy, and related adverse effects. Non-adherence to 

medicines is an important public health issue because it is responsible for worsened therapeutic 

outcomes, higher hospitalization rates, and increased health care costs throughout the entire 

United States (U.S.) healthcare system (Oluga & Mcquire, 2014). Research is still determining 

the reasons for medication non-adherence as well as seeking interventions that will decrease the 

prevalence of medication non-adherence (Costa et al., 2015).  

Healthy People 2020 (2018) discussed the objective of achieving a society in which all 

people live long and healthy lives. To achieve this, there are five determinants of health that must 

be addressed, including individual behavior, biology and genetics, social environment, physical 

environment, and health services. The goal of Healthy People 2020 is to address all determinants 

of health to create an environment that promotes good health for all. Healthy People 2020’s 

(2018) goals are to help individuals achieve high quality, longer lives free of preventable 

diseases, injury, and premature death. Another essential component to improving health in all 

age groups and providing a safe environment that promotes good heath is to decrease medication 

non-adherence in the elderly. 
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Background of the Problem 

The level of medication adherence in the elderly ranges from 28% to 88.5% and 

continues to decline with increasing age (Gautério-Abreu et al., 2016). According to the WHO 

(2017), medication non-adherence is the cause of approximately 125,000 deaths and 10% of 

hospitalizations every year, costing the health care system between $100-$289 billion dollars. 

Older adults, defined as individuals who are 62 years of age or older, currently represents 

approximately 6.4% of the population, with numbers increasing by 800,000 every month (WHO, 

2017). The older adult population is predisposed to numerous comorbidities and, therefore, is at 

a high risk of being prescribed multiple medications to treat the same condition. For this reason, 

older adults are at an increased risk of non-adherence to prescribed medication regimens 

compared to their younger counterparts.  

Twenty percent of the almost 3.8 billion prescriptions written annually are never filled, 

and 50% are taken incorrectly, including at the wrong time, wrong dose, wrong frequency, or 

wrong duration (Neiman et al., 2017). Older adults are at an even higher risk for the 

complications of non-adherence because they are more likely to have chronic diseases and be 

subjected to polypharmacy (Costa et al., 2015). According to the WHO (2011), the overall health 

goal for older persons is to facilitate their independence for as long as possible while continuing 

to prevent disease by diagnosing and managing chronic illness before complications occur. 

Medication non-adherence is linked to increased admissions to acute care facilities, poor health 

outcomes, increased medical expenditures, and medication resource wastage, therefore 

improving medication adherence in this population is essential to improving health outcomes.  
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Significance of Project 

Members of the administration at Pablo Towers and Pablo Hamlet—two independent 

Housing and Urban Development (HUD) subsidized living facilities located in Jacksonville 

Beach, Florida—believed that residents were suffering from barriers to medication adherence, 

but they were unable to identify the cause. Since these facilities house independently living older 

adults, there are not currently any services available to assist residents with medication 

management. However, Pablo Towers and Pablo Hamlet employ service coordinators to help 

link residents with supportive services, appropriate providers, and community resources. 

Recently, the three service coordinators at these facilities have noticed an increase in 

hospitalizations and transfers to long-term care facilities. After speaking with the affected 

residents, they attributed this problem to medication mismanagement.  

The DNP project leaders assisted Pablo Towers and Pablo Hamlet administrative staff in 

coordinating a needs assessment to determine reasons for medication adherence amongst 

residents. The project leaders acted as consultants throughout the needs assessment and did not 

have any interaction with the residents at either facility. To assess specific barriers to medication 

adherence amongst residents living in Pablo Towers and Pablo Hamlet, administration recruited 

undergraduate Jacksonville University nursing students to administer the Medication 

Management Instrument for Deficiencies in the Elderly (MedMaIDE; Appendix A) to 

participating residents. A total of 107 residents chose to participate in the needs assessment. 

After the needs assessment was completed, Pablo Towers and Pablo Hamlet completed surveys 

to the DNP project leaders data analysis. As depicted in Appendix B, the results demonstrated 

that 69% of residents were unable to name all of their medications taken each day, 21% of 
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residents could not state why they were taking each medication, 41% could not state the amount 

of medicine to be taken at each time of the day, and 41% reported that they experienced negative 

side effects after taking their medication. After analyzing the results of the needs assessment, 

project leaders determined that an intervention was needed to address the three most common 

barriers to medication adherence for residents living at Pablo Towers and Pablo Hamlet. Based 

on the literature, it was decided that implementing PictureRxTM, a personalized illustrated 

medication schedule card, would provide a guide for participants to reference when they have 

questions regarding their medications. Furthermore, a pocket-sized copy of the medication 

schedule card would allow participants to have an easily accessible medication card to bring with 

them to their doctors’ appointments, local pharmacy, and/or to the hospital if admitted 

unexpectedly.  

Purpose of Project 

The purpose of this doctoral project was to improve perceived medication understanding, 

adherence, and self-efficacy among participants to promote aging in place by implementing 

PictureRxTM. PictureRxTM is a Bioscape Digital product created for the purpose of simplifying 

medication management. The PictureRxTM cards created for participants in this project used 

colors, simplified dosing, and images to depict the dosage, time of day, and purpose of each 

medication (Appendix C). Furthermore, the PictureRxTM cards should enhance self-efficacy and 

improve medication adherence by improving participant’s understanding of prescribed 

medications and their purpose. The goal of this project was to increase medication 

understanding, adherence, and self-efficacy among participants to promote safe self-medication 

administration and aging in place. 
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Problem Statement  

Although the organization has service coordinators to assist residents with finding 

supportive services to help them maintain their independence and remain in their homes, these 

coordinators are unable to assist residents with medication management. The goal of this project 

was to employ a nurse-led program to create and distribute personalized illustrated medication 

schedule cards to participants in order to improve medication adherence. The role of the nurses 

was as follows: to reconcile participant’s medication lists, create PictureRxTM cards for each 

participant, and hold individualized educational sessions to describe the purpose, use, and 

interpretation of these medication cards to the participants. The problem statement guiding this 

project was as follows: Does the use of PictureRxTM improve medication adherence as evidence 

by the Adherence to Refills and Medication Scale (ARMS) and the Self-Efficacy for Appropriate 

Medication Use Scale (SEAMS) results in adults 62 years of age or older with medically 

managed chronic conditions who reside in Pablo Hamlet and Pablo Towers?  

Project Objectives 

The first project objective was to determine how implementing PictureRxTM supports 

quality improvement processes that help to improve medication adherence. The next objective 

was to understand how using PictureRxTM helps to improve participants’ ability to manage their 

medications. The third objective was to describe how the nurse plays a vital role in medication 

reconciliation, medication schedule card creation, and personalized education sessions. The final 

objective was to evaluate the effectiveness of the personalized medication schedule cards on 

medication adherence and self-efficacy. 

Definition of Terms 

The terms used for this project include the following:  
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1.  Medication adherence – the degree to which a person’s actions reflect the provider’s- and 

patient-constructed health care plan (Gould & Mitty, 2010).  

2. Polypharmacy – the inclusion of three or more medications per day (Zelko, Klemenc-Ketis, 

& Tusek-Bunc, 2016). 

3. Older adult – a member of the population aged 62 years of age or older. The older adult 

population comprises about 39.5 million of the total population in the United States 

(Healthy People 2020, 2018).  

4. Illustrated medication schedule – an illustrated medication list that conveys a person’s daily 

medication schedule, including the name, dose, frequency, purpose, and special 

instructions regarding each medication (Martin, Kripalani, & DuPapau, 2012). The card 

displays each medication pictorially, uses plain language for instructions, and uses icons 

to depict the purpose of the medication and dosing schedule.  

5. Self-efficacy – beliefs that individuals hold about their capability to exert effort in the face 

of obstacles in order to carry out an action that will affect their lives (Smith, Kwok, & 

Nutbeam, 2006).  

6. Needs assessment – a systematic procedure for determining the nature and extent of a 

problem regarding health needs within a population, the causal and contributing factors, 

and the organizational and community resources needed to effectively respond to that 

problem (Smith et al., 2006).  

Theoretical Framework 

Orem’s Self-Care Deficit Theory (SCDT) is a model that nurses commonly use to 

transform patient care and guide nursing practice. Orem’s SCDT is the theoretical framework 

that guides this project. Orem believed that each patient is a unique individual and should be 
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self-sufficient and responsible in the provision of their own care (Quieros, Vidinha, & Filho, 

2014). Orem defined self-care as a basic human need that consists of actions that an individual 

freely and deliberately initiates and performs on their own (Orem, 1985). Self-care is important 

in the primary prevention of illness, as the individual must have knowledge of current and 

potential health problems in order to perform effective self-care. Thus, self-care refers to 

activities that one performs independently to manage or prevent illness and promote quality of 

life (Potter, Perry, Hall, & Stockert, 2013). Orem understood that individuals may have 

limitations in managing and preventing illness at home. These limitations could be 

environmental, financial, or cultural; therefore, though individuals desire to manage illnesses, 

they may require assistance (Quieros, Vidinha, & Filho, 2014).  

Orem’s theory is founded on the following five major assumptions:  

1)   Human beings require continuous deliberate input regarding themselves and their 

environment in order to function in accordance with their natural human 

endowments;  

2)   The power to act deliberately is exercised in the form of the care of self and others, in 

identifying the need for such care, and in making required inputs;  

3)   Mature human beings experience privation and act in the care of self and others that 

involve making life-sustaining and taking function-regulating action;  

4)   Human agency is exercised by discovering, developing, and transmitting to others 

ways and means to identify needs for, and provide inputs to, self and others;  

5)   Groups of human beings with structured relationships cluster their tasks and allocate 

their responsibilities for providing care to group members (Orem, 1985). 
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In this context, nursing is an interaction between two or more people that may be necessary when 

patients are unable to care for themselves independently (Quieros, Vidinha, & Filho, 2014). The 

goal of the nurse is to assist patients in improving self-care by designing interventions that assist 

individuals to perform on their own behalf in order to maintain health or improve functioning 

(Orem, 1985).   

Orem (1985) identified a two-step nursing process for improving self-care. The first step 

is identifying and prioritizing the client's unmet self-care needs or deficits; the second step 

consists of selecting methods for assisting clients to compensate for or overcome their self-care 

deficits. Nursing may be required when the patient is unable to perform effective self-care—such 

as administering or remembering when to take their prescribed medications—independently. 

Orem’s theory utilizes the nursing process of assessing needs, determining goals for a plan of 

care, implementing interventions, and evaluating the success of the interventions (Potter, Perry, 

Hall, & Stockert, 2013).  

The nurse may intervene in five ways: doing for patients, guiding patients, supporting 

patients, providing an environment that promotes patient well-being, and teaching others (Shah, 

2015). The goal of these nursing interventions is to help patients overcome the limitations that 

they face at home and adapt to life with chronic illness (Potter, Perry, Hall, & Stockert, 2013). 

When it comes to the nursing intervention of teaching, Orem theorized that all patients have the 

potential to learn and develop and, therefore, can learn how to meet their self-care needs in the 

home setting (Shah, 2015). Nurses may help patients and their families adapt to new or chronic 

illness by providing individualized plans of care that they may follow to achieve optimal health 

and quality of life (Shah, 2015). While educating patients, the nurse may identify intrinsic and 

extrinsic factors that influence the effectiveness of self-care and determine ways to overcome 
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these obstacles in the self-management of illness (Shah, 2015). Orem’s SCDT is applicable to 

this project as its goal is to encourage the self-care and self-management of chronic diseases by 

having a registered nurse implement illustrated medication schedule cards and individualized 

educational sessions. 

Literature Review  

Each project leader completed independent research, wrote her own exhaustive review of 

literature in addition to the requirements outlined in the NUR690 course. Once each review of 

literature was completed and graded by the course instructor, the project leaders exchanged 

review of literature papers to undergo a peer edit. The reviews of literature were returned to the 

original writer and recommended corrections were made individually. After this phase was 

completed, the project leaders convened in person to combine and later condense the 

information. 

Overview of Search/ Search Strategy  

Only peer reviewed articles written within the last ten years were included in this review 

of literature. Pubmed, Medline, Science Direct (Elsevier), Cumulative Index to Nursing and 

Allied Health Literature (CINAHL), The Cochrane Library, Google Scholar, and Proquest were 

the databases utilized for this research review. Keywords included elderly, older adults, 

geriatric, geriatric population, medication adherence, medication compliance, medication non-

adherence, polypharmacy, multiple medications, community dwelling, home dwelling, barriers, 

factors, Brief Medication Questionnaire, BMQ, MedMaIDE, medication needs assessment, 

medication survey, medication questionnaire, and Morisky scale. Abstracts were reviewed to 

determine their applicability to the clinical question. Articles written earlier than 2008 were 

eliminated as were articles not written in English. The full body of the article was then read to 
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determine if the dependent variable of the study was medication adherence. Articles that did not 

include medication adherence as the dependent variable were then discarded. The search yielded 

28 recent, peer reviewed articles for this literature review.  

The findings of studies selected for this review addressed (a) assessing medication 

adherence, (b) common barriers to medication adherence, (c) strategies to overcome barriers to 

medication adherence, and (d) the role of the illustrated medication schedule in improving 

medication adherence. 

Critical Appraisal of Studies 

Medication adherence. Adherence describes the degree to which a person’s actions  

reflect the health care plan constructed by the health care practitioner and the patient. The word 

adherence implies the existence of a partnership between the patient and the practitioner who share 

the same goal of facilitating positive health outcomes and managing disease processes (Gould & 

Mitty, 2010). Nonadherence is an issue found in all disease processes, whether acute or chronic 

(Costa et al., 2015). Non-adherence may be intentional or unintentional and exacerbated by such 

factors as polypharmacy, ambiguous instructions, insufficient patient education, lack of patient 

participation in the plan of care, the cost of medications, the perception of side effects, and the 

complexity of the medication regimen (Roy, Sajith, & Bansode, 2017).  

When patients lack knowledge about illness and medications, they may intentionally 

choose to not take their medications (Roy et al., 2017).  Purposeful non-adherence may ensue 

when patients mistrust the provider’s judgement, question the effectiveness of a medication, or 

receive negative information about a medication from the media or from a friend (Gould & 

Mitty, 2010). Patients may also choose to discontinue medications due to side effects or because 

they begin to feel better and believe that they no longer need the medication (Gould & Mitty, 
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2010). Unintentional reasons for non-adherence may include physical barriers, such as impaired 

vision, hearing loss, or loss of dexterity, that make it difficult for them to open containers, read 

labels, or understand directions. Patients may also have cognitive barriers leading to 

forgetfulness, psychological barriers leading to depression, or economic barriers preventing them 

from filling their prescriptions (Gould & Mitty, 2010). The complexity of a medication regimen 

resulting from polypharmacy and the chronic use of multiple medications, has also been found in 

the literature to predispose patients to non-adherence (Roy et al., 2017). Though the definition of 

polypharmacy varies in the literature from the inclusion of three or more medications per day to 

five or more medications per day (Zelko, Klemenc-Ketis, & Tusek-Bunc, 2016), polypharmacy 

adds complexity to the medication regimen, thus increasing the likelihood of non-adherence 

(Costa et al., 2015). 

The health care team and patient share responsibility for promoting positive behaviors 

that ensure adherence to the medication regimen. The management of medications for older 

adults is crucial to the treatment plan because many of these adults are diagnosed with chronic 

diseases that require long-term treatment protocols. Poor medication adherence is associated with 

increased health care costs, lower quality of life, and worse health care outcomes (Zelko et al., 

2016). To improve medication adherence and prevent morbidity and mortality, focus should be 

placed on activities that promote trust, partnership, and collaboration between the patient and the 

health care team. Identifying non-adherence presents an opportunity for the health care team to 

discuss and determine a plan with the patient that will improve adherence and promote positive 

clinical outcomes (Gould & Mitty, 2010). 

Assessing medication adherence. Zelko et al. (2016) stated that there is not a standard  
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way to assess medication adherence. Common tools to assess adherence include questionnaires, 

pill counts, and relying on the judgment of the research nurse. However, according to Costa et al. 

(2015), there has been some inconsistency in the literature regarding the use of assessment tools. 

The literature demonstrates that questionnaires are overwhelmingly used as the assessment tool 

of choice. However, as Costa et al. (2015) stated, researchers have a used the same tool 

differently and the questionnaires used create a risk for recall bias. In addition, assessment tools 

can be time consuming, complicated, and not predictably effective. Many assessment tools are 

used throughout the literature to measure medication adherence, evaluate barriers to adherence, 

and assess participant perceptions of the medication regimen. The most commonly utilized 

assessment tools found in the review of literature are summarized below. 

Beliefs About Medicines Questionnaire. The Beliefs about Medicines Questionnaire 

(BMQ; Horne, Weinman, & Hankins, 1999) is used to assess individual perceptions of 

medications. The BMQ is composed of two sections: (a) the BMQ-Specific, which assesses 

patient perceptions of medications prescribed for specific use (such as for asthma treatment) and 

(b) the BMQ-General, which assesses an individual’s beliefs about medications in general 

(Horne et al., 1999). The BMQ is an 11-item questionnaire comprising two subscales. Five 

questions address participants’ perceived necessity for their prescribed medications while six 

questions assess participants’ concerns regarding their medications (Cicolini et al., 2016).  

The BMQ questions are scored on a 5-point Likert Scale to assesses participants’ 

attitudes towards their prescribed medications (Park, Seo, Yoo, & Lee, 2018). A higher score on 

each section reflects a higher perceived necessity or concern (Cicolini et al., 2016). The scale 

places respondents into one of four categories. The first category includes those who are 

skeptical, which is defined as perceiving a low necessity for taking medication but a high 
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concern for adverse effects. Those who are ambivalent are likely to perceive a high necessity for 

their medication but also have high concern for adverse effects. Indifferent persons believe that 

medication is not necessary in the management of chronic illness but also have low concern for 

side effects and adverse events. Lastly, accepting persons perceive that their medication is 

necessary in the management of chronic illness and have a low concern for adverse effects (Park 

et al., 2018).   

Morisky Medication Adherence Scale. The Morisky Medication Adherence Scale 

(MMAS) was originally created to evaluate the medication adherence of patients diagnosed with 

hypertension. The original MMAS, published in 1986, is a self-reported scale consisting of four 

“yes or no” questions addressing forgetfulness, carelessness, and stopping medication when 

feeling better or worse (Tan, Patel, & Chang, 2014). The newer eight-item scale, published in 

2008, consists of seven “yes or no” questions as well as one question scored on a 5-point Likert 

Scale. Low scores indicate poorer medication adherence and high scores reflects better 

adherence.  Cicolini et al. (2016) defined poor medication adherence as reflected in a score of 

less than six, moderate adherence reflected in a score of six to seven, and high adherence 

reflected in a perfect score of eight on the eight-item MMAS. The MMAS is one of the most 

popular assessment scales in the literature, used across various clinical settings, populations, and 

countries (Tan et al., 2014) 

The Medication Management Instrument for Deficiencies in the Elderly. The Medication 

Management Instrument for Deficiencies in the Elderly (MedMaIDE; Orwig, Brandt, & Gruber-

Baldini, 2006) is used to assess the ability of older adults to self-administer medications. The 

MedMaIDE is used to evaluate how much individuals know about their medications, if they 

know how to take their medications, and if they know how to obtain their medications. Thus, the 
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tool assesses patients’ knowledge of their medications, ability to self-administer their 

medications, and ability to take the actions necessary to obtain needed medications, such as 

calling providers to request a refill. The MedMaIDE was the first tool that looks at these three 

processes. In addition, the MedMaIDE provides a section for the individual’s complete 

medication list, which can be saved for future use. In the initial study examining its usefulness, 

the MedMaIDE was found to have excellent test-retest reliability (intraclass correlation 

coefficient [ICC] = 0.93) and good interrater reliability (ICC = 0.74), as well as strong internal 

consistency (Cronbach’s alpha = .71; Orwig et al., 2006). Comparing the use of the MedMaIDE 

to pill counts performed by trained pharmacists, the number of patients who were compliant was 

80% versus 75% (Orwig et al., 2006). The MedMaIDE was found to be highly predictive of 

patient compliance compared to the pharmacist pill count method. Overall, the MedMaIDE was 

a highly reliable and valid tool for determining insufficiencies in the older adult’s ability to self-

administer medications. 

Adherence to Refills and Medication Scale. The Adherence to Refills and Medication 

Scale (ARMS) tool was developed to evaluate self-reported adherence to taking and refilling 

medications among patients with chronic disease across all levels of health literacy. The ARMS 

instrument consists of 12 questions. Each question is answered on a Likert scale containing the 

possible responses of none, some, most, or all of the time, which are given values from one to 

four. To decrease the potential effects of literacy on questionnaire responses, it is recommended 

that the ARMS tool be administered orally and that a printed response scale be placed in front of 

the patient for reference throughout the interview. A low ARMS score indicates better 

medication adherence.  The tool has high internal consistency overall (Cronbach’s α = 0.814) 

and among patients with inadequate (α = 0.792) or marginal/adequate literacy skills (α  = 0.828; 
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Kripalani, Risser, Gatti, & Jacobson, 2009). The ARMS correlated significantly with the 

Morisky adherence scale (Spearman’s rho = -0.651, P < 0.01), and it correlates more strongly 

with measures of refill adherence than the Morisky scale (Kripalani et al., 2009). Lexical 

analysis showed that the ARMS instrument had a favorable reading difficulty level below the 

eighth grade. Psychometric analyses of the ARMS tool showed high internal consistency, test-

retest reliability, and criterion-related validity. The ARMS is the first measure of adherence to 

demonstrate stability across levels of patient literacy.  

            Self-Efficacy for Appropriate Medication Use Scale. The purpose of the Self-Efficacy for 

Appropriate Medication Use Scale (SEAMS) scale is to measure self-efficacy and medication 

adherence in those with chronic diseases and a wide range of literacy skills to help improve 

medication self-management. The SEAMS instrument consists of 13 questions. Each question is 

answered on a Likert scale, with possible responses of not confident, somewhat confident, or very 

confident, which are given values from one to three. There are two dimensions of questions, one 

related to self-efficacy for taking medications under difficult circumstances and the other related 

to self-efficacy for continuing to take medication when circumstances regarding medication-

taking are unknown. To decrease the potential effect of literacy on questionnaire responses, it is 

recommended that the SEAMS tool be administered orally and a printed response scale be placed 

in front of the patient for reference throughout the interview process. Higher scores on the 

SEAMS indicate higher levels of self-efficacy for medication adherence. The tool has high 

internal consistency overall (Cronbach’s α = 0.89), high interitem correlations of 0.20 to 0.71, 

and good test-retest reliability (Spearman’s p = 0.62, p = 0.0001) (Risser, Jacobson, & Kripalani, 

2007). Furthermore, according to Risser et al. (2007), self-efficacy using the SEAMS tool is 

strongly correlated with medication adherence as assessed by the Morisky scale (Spearman’s p 
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=0.51, p =.0001), thus providing sufficient evidence for the criterion-related validity of the self-

efficacy scale.  

Choosing a tool. Choosing a tool to measure medication adherence, patient adherence, 

and self-medication deficits can be a difficult task. According to Lam and Fresco (2015), using a 

multi-measure approach to assess the problem of medication non-adherence is recommended for 

assessing medication adherence because there is no ideal medication adherence measurement 

tool. It is acceptable to use more than one tool in order to yield results that are most 

representative of reality. Choosing two or more medication adherence measurement tools allows 

for the strengths of one method to help compensate for any weaknesses in another, which allows 

for an accurate representation of adherence levels within a target population. Using multiple 

tools allows the researcher to retrieve subjective and objective findings, direct findings (measure 

of the drug or its metabolite in the body), and indirect findings (such as pill counting between 

scheduled appointments), allowing for the measurement of adherence to medication to occur 

using alternative sources of data collection. Moreover, an additional tool can be used to confirm 

the original findings from the first tool.  

Barriers to Medication Adherence. 

Attitude and beliefs. Patients’ perceptions of medications and chronic illness can impact 

their levels of medication adherence. Cicolini et al. (2016) stated that patient beliefs and 

perceptions about their health and prescribed medications are a strong positive predictor of 

medication adherence, whereas negative perceptions—such as concerns about the possible 

harmful effects of medication and perceptions of necessity—are likely to be accompanied by 

intentional non-adherence to prescribed medications. Individuals concerned about their health 

are most likely to adhere to treatment than less concerned individuals. Furthermore, Cicolini et 
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al. (2016) found that those who are more concerned with their health are more likely to follow 

the prescribed medication regimen because they want to be assured that they will benefit from 

any positive and/or helpful effect of the medication. 

 In a cross-sectional survey, 3,326 independently living older adults over the age of 65 

receiving services from the Seongnam Center for Home Health Care in South Korea completed 

the BMQ and the ARMS. A student’s t-test and one-way analysis of variance (ANOVA) were 

conducted to assess how demographic and clinical characteristics affect medication adherence. 

ANOVA and post-hoc tests were utilized to determine how attitude impacts medication 

adherence. Nearly 25% of participants included in this study had more than ten prescribed 

medications. Those who were defined as skeptical by the BMQ were found to have the lowest 

medication adherence as defined by the ARMS, while those labelled as accepting had the highest 

adherence. Participants with negative attitudes towards medications and the self-perception of 

health status as poor were less likely to be adherent to medications (Park et al., 2018).  

            However, these findings were not consistent throughout the literature. Cicolini et al. 

(2016) conducted a multicenter cross-sectional study in Italy consisting of 567 participants 

between the ages of 65 and 80 with at least one chronic condition who were taking at least four 

medications each day for at least two months. The BMQ was presented to participants and the 

results showed that 70.4% of participants scored as ambivalent or having a high necessity for 

medications as well as high concern. After multivariable logistic and linear regression analyses 

were performed, the researchers determined that those with high levels of necessity or concern 

tended to report greater medication adherence behaviors on the MMAS than those who reported 

low necessity or concern. Contradictory to the findings of Park et al.’s study (2018), those who 

were categorized as accepting were less likely to have high adherence levels. Adjusting for 
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demographic and health related information, participants who reported more concerns regarding 

their medications were more adherent than less concerned participants. Though it seems illogical 

that a patient who believes that medication is necessary for disease management and has few 

concerns regarding medication management would have low medication adherence, Cicolini et 

al. (2016) reflected that though patients may have had concerns about adverse medication events, 

they still recognized the benefit of taking their medications and the importance of adhering to 

their prescriptions. Also, perhaps those who were apprehensive about their therapy were more 

likely to be adherent because they trusted that the benefit of the medication prevented 

complications related to chronic disease. Those with higher levels of adherence were found to 

have concerns about adverse effects and to question the necessity of treatment (Cicolini et al., 

2016) 

            Sirey, Greenfield, Weinberger, and Bruce (2013) also utilized the BMQ, amongst other 

assessment tools, to determine barriers to medication adherence. Researchers conducted a 

risk/benefit analysis for each participant by calculating the difference between the necessity and 

concerns subscales. Similar to the conclusions of Park et al. (2018), Sirey et al. (2013) found that 

participants who reported greater concerns about their medication reported lower adherence on 

the MMAS. Those who had greater medication adherence also had higher risk/benefit scores 

than nonadherent individuals, indicating that these participants reported having a greater sense of 

necessity for medications than concerns. This contradicts the findings of Cicolini et al. (2016), 

who concluded that some concern was necessary to maintaining medication adherence. While 

this section focuses on negative beliefs about medication, it is worth noting that beliefs about 

medication does not only encompass the belief the medication is necessary, but also that the 

medication is effective. Lo, Chau, Woo, Thompson, and Choi (2016) found, in their cross-
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sectional study, that older adults who believed that their antihypertensive medication was 

effective were more likely to be adherent to medications (p=0.048). 

Rajpura and Nayak (2014) used the MMAS, the Brief Illness Perception Questionnaire-

Revised (BIPQ-r), the BMQ, the Beliefs about Medicines-Differential Score (BMQ-d), and the 

Pictorial Representation of Illness and Self Measure (PRISM) questionnaires to assess patients’ 

perceived illness burdens, patient illness perceptions, and patient beliefs regarding home 

medications. The MMAS and BIPQ-r results showed that more menacing views of illness 

translated into increased medication adherence, showing a positive relationship amongst 

medication adherence and illness perceptions. The BMQ and MMAS assessed individuals’ 

beliefs about their prescribed medications and the impact of these beliefs on adherence. The 

results of the BMQ and MMAS indicated that participants with strong views that their 

medications were needed to improve their health had higher adherence rates to the prescribed 

medication regimen. On the other hand, the BMQ and MMAS found that those with strong 

concerns regarding their medications, those with strong views that medications are unsafe or 

injurious to them, and those with strong views that their physician over prescribes medications 

and fear medication overuse had lower medication adherence rates (Rajpura et al., 2014). In 

addition, the BMQ results showed that individuals with beliefs about the beneficial aspects of 

medications outweigh the high costs of and concerns about medications, thus showing a higher 

medication adherence rate. The results of the PRISM questionnaire, which was used to assess 

illness burden, showed that those with a lower illness perception and higher self-illness 

separation had higher medication adherence rates. Overall, this study showed that individual 

perceptions of illness and burden related to one’s prescribed medications greatly affects 

medication adherence rates. Furthermore, nonmalignant illness perceptions and greater perceived 
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illness burden resulted in lower medication adherence, whereas positive perceptions about 

medications, fearful interpretations of illness, and solid beliefs about the necessity of medications 

were shown to significantly encourage medication adherence. 

            Cost. Though older adults are often on a fixed income and government insurance such as 

Medicare, the studies included in this literature review neglected to focus on the economic 

burden of prescription medications. Park et al. (2018) found that 48% of their participants 

received health insurance from the government. These older adults who had a large burden of 

pharmaceutical costs or were on a government health insurance plan had lower adherence than 

those who had private insurance or lower medication expenses. In O’Quin, Semalulu, and 

Orom’s (2015) study, those who participated in focus groups reported that they had fallen 

through the cracks in the system due to the coverage cap present in Medicare part D and were 

responsible or at risk for being responsible for paying the expenses of medications in their 

entirety. Participants also voiced frustration with wasting money when paying for a new 

prescription only to find it to be ineffective, requiring a new prescription while the first 

prescription goes unused. This drastically increases expenses for older adults and could be why 

Roy et al. (2017) also found that financial strain was a limitation in medication adherence, as 

13.3% of their 240 participants reported difficulty affording medications. 

            Adverse effects. The literature reflects that some older adults may intentionally be non-

adherent to medication due to adverse effects. The perception of medications’ side effects can 

affect beliefs and attitudes regarding therapy. This has been reflected in qualitative studies as in 

BMQ results related to adults with high levels of concern. These older adults may determine that 

the risks or side effects of medications outweigh the perceived benefit of treating the disease 

(Cicolini et al., 2016). Focus groups participants in O’Quinn et al.’s (2015) study were concerned 
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about the accumulation of medications in their system, that the effectiveness of the medications 

would decrease over time, about medication interactions, and about becoming overmedicated. 

Brien (2014) found that participants would avoid taking medication due to known side effects. 

For example, a patient on a diuretic would often not take it before leaving the house out of a 

desire to decrease the frequency of urination.  

Memory. The literature shows that older adults may have unintentional nonadherence 

because they forget to take medications. Forgetfulness may be due to a complex medication 

regimen, a change in routine, or impaired cognitive functioning. Roy et al. (2017) conducted a 

cross sectional observation study including 240 independently living adults 60 years old or older 

who took more than four medications daily for chronic illness. The Brief Medication 

Questionnaire was provided to participants and data was assessed using the means of the 

responses to each question on the assessment tool. Of the participants, 92.5% had more than one 

chronic illness, including cardiovascular disease (11.67%), endocrine disorder (5.83%), and 

cardiovascular disease and diabetes (73.3%). Over 60% of participants took four to six 

medications daily, the most common of which were antidiabetics (83.3%), anti-dyslipidemics 

(65%), and antihypertensives (89.1%). Of participants, 94.1% were non-adherent per the Brief 

Medication Questionnaire, 63.8% were unable to name their prescribed medications, and 54.1% 

reported missing doses. Per the Brief Medication Questionnaire, 74.1% of participants received 

multiple doses of medication throughout the day and reported difficulty remembering to take 

medication, while 50.84% cited forgetfulness as their reason for not taking their medications as 

prescribed (Roy et al., 2017). Jin, Kim, and Rhie (2016) found that multiple doses are a 

contributor to medication non-adherence, as decreased frequency of medication was associated 

with improved medication adherence. 
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            O’Quinn et al.’s (2015) qualitative study showed that having multiple prescription 

medications with frequent dosing throughout the day impacts medication adherence. In their 

study, nine focus groups with a total of 65 participants consisting of both older persons taking 

chronic medications as well as caregivers of older persons discussed the common barriers to 

medication adherence that they encountered. When transcribing the sessions, the authors noticed 

that many participants had a history of forgetting to take their medications and that an alteration 

to their routine often resulted in missed doses. Participants also voiced that they had difficulty 

remembering to take medications midday. One participant in this study noted that he or she 

would forget whether medications were taken or not.  

            O’Brien (2014) found that physically active adults without impaired activities of daily 

living (ADLs) were more likely to forget medication because these adults were more likely to go 

out and engage in activities that interfered with their medication schedules. Twenty-four percent 

of participants who missed a dose in this study cited not being home, and 48% cited a disruption 

in their daily schedules. Those with cognitive impairment were also found to be less likely to 

adhere to medications. Zelko et al. (2016) found, in their systematic review of the literature, that 

while cognitive impairment is associated with impaired medication adherence, those with intact 

executive functioning were more likely to be adherent to their medication regimens. O’Brien 

(2014) also found that those with higher MMSE scores, indicating higher cognitive functioning, 

had significantly higher medication adherence.  According to Gould and Mitty (2010), this is 

because those with cognitive impairments are more likely to forget to take their medication.  

Health literacy. According to the United States Department of Health and Human 

Services (2015), health literacy refers to the extent of an individual’s ability to obtain, process, 

and understand the uncomplicated health information and services required to make appropriate 
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decisions regarding their health. Health literacy is dependent on a wide array of factors, 

including personal communication skills, personal knowledge of health-related topics, personal 

culture, and the demands of the healthcare system. Health literacy affects the ability of 

individuals to find their way through the health system, such as by finding resources for needed 

services, filling out complex health forms, sharing personal health history with the provider, 

understanding complex concepts such as probability and risk, which affects one’s ability to take 

part in self-care and chronic disease management (United States Department of Health and 

Human Services, 2015). As a result, health literacy is essential to one’s ability to understand and 

follow through with their health care providers prescribed plan of care.  

According to the U.S. Department of Health and Human Services (2015), approximately 

12% of adults living in the U.S. have proficient health literacy and over one third of adults have 

difficulty with simple health instructions, such as following directions that the clinician 

verbalizes or those written on a prescription drug label. In addition, restricted or inadequate 

health literacy affects adults of all ethnicities and racial groups. Twenty-eight percent of 

Caucasians, 57% of African Americans, and 65% of Hispanics have health literacy levels that are 

considered to be basic or below basic (U.S. Department of Health and Human Services, 2015). 

Moreover, health literacy varies depending on an individual’s education level, as over 75% of 

adults with less than a high school degree are considered to have a below basic level of health 

literacy, whereas health literacy levels increases dramatically with higher educational levels.  

            Zelko et al. (2016) performed a review of relevant literature regarding medication 

adherence in older adults with polypharmacy regimens, defined as those simultaneously 

prescribed four or more medications. The prevalence of medication adherence in the elderly 

ranged from 5% to 55% and was negatively associated with increased caregiver burden, poor 
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cognition, and regularly taking four or more medications. Medication adherence was found to be 

greater in females, those with higher levels of education, and those who scored higher on 

executive function testing. Patient understanding of the medication’s purpose and benefit, as well 

as understanding basic information regarding the disease process and how it affects the 

individual are essential to increasing adherence because a perceived notion about a worsening 

condition or its chronicity has been shown to increase one’s adherence to medications. 

Jin et al. (2016) aimed to determine if health literacy influences medication adherence by 

administering the ARMS as well as the Korean Functional Health Literacy Test, which consists 

of eight related numeracy questions and seven questions regarding reading comprehension. The 

researchers used a Chi-Squared and Fisher’s exact test to assess differences in adherence by 

participant characteristics and multiple regression analysis to determine what independent 

variables impacted medication adherence. Per the ARMS score, 52.5% of participants had poor 

medication adherence and 51.3% of health literacy questions were answered correctly; of these, 

54.4% of numeracy questions were answered correctly and 48.1% of reading comprehension 

questions were answered correctly. Sixty percent of participants reported difficulty with reading 

and interpreting written information. In fact, only 14.4% of participants could correctly answer 

how to administer dosing four times per day. Increased education level (p=0.045) and 

satisfaction with counseling (p=0.0.22) were both found to significantly improve medication 

adherence. In a systematic review, Zelko et al. (2016) also found that patients with higher 

educations were more likely to be adherent to medications. However, health literacy was not 

found to be a predictor of medication adherence.  

            The literature also found that older adults subjectively reported that knowledge deficits 

about their medications adversely affected their medication adherence. Roy et al. (2017) found 
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that of the 94.1% of participants who were non-adherent, 63.3% stated that the reason for their 

lack of adherence was lack of knowledge about the disease and 60% cited lack of knowledge 

regarding therapy. Similarly, Lo, Chau, Woo, Thompson, and Choi (2016) found that 96.4% of 

participants in their study stopped taking their antihypertensives when symptoms improved, and 

97.4% stopped taking their medication when symptoms worsened.  

Complex medication regimen. According to O'Quinn et al. (2014), an increased number 

of prescribed medications in a patient’s regimen leads to medication non-adherence due to an 

increasingly complex regimen and progressively more unwanted side effects and adverse effects. 

Due to the increased number of comorbidities associated with age, it is not uncommon for the 

older adult to be treated simultaneously for different health conditions, resulting in a complex 

medication regimen. A complex medication regimen is defined as four or more medications 

prescribed with altering frequency and dosing times accompanied by the presence of multiple 

unwanted side effects.  

Roy et al. (2017) performed a prospective cross-sectional observational study to 

determine the barriers associated with low medication adherence among the elderly. The 

researchers recruited 240 elderly individuals who were taking four or more prescribed 

medications daily for any chronic disease or condition. The researchers found that there were 

many barriers to medication adherence, including inefficient knowledge regarding the disease 

process and the purpose of the prescribed medications, the complexity of the prescribed 

medication regimen, forgetfulness, and difficulty refilling medications on time. Of the listed 

barriers, Roy et al. (2017) found that the complexity of the prescribed medication regimen was 

the main barrier to medication adherence among the elderly.  
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Pasina et al. (2014) performed a study that required participants to follow up between 15-

30 days and then 90 days after hospitalization to assess participants’ adherence to the prescribed 

medication after hospital discharge. At the first follow up visit, non-adherence to medication was 

noted in 55.1% of participants and in 69.5% of participants at the second follow up visit (Pasina 

et al., 2014). Moreover, only 28.1% of participants at the first follow-up and 25.3% of participants at 

the second follow-up could state the purpose for taking each of their prescribed medications. The results 

of this study showed that an increasing number of prescribed medications was perceived as 

complex and was the direct reason for non-adherence to medications. The results did not show a 

relationship between age and non-adherence to prescribed medications. 

Vatcharavongvan and Puttawanchai (2017) performed a cross-sectional qualitative study 

involving 397 elderly patients who were taking five or more medications and were diagnosed 

with multiple non-communicable diseases. While the elderly usually exhibited poor medication 

adherence, it was worsened when an individual had a complex medication regimen of five or 

more medications. In addition, the researchers found that of the 397 participants, 146 (36.8%) 

had polypharmacy (Vatcharavongvan et al., 2017). Furthermore, elevated rates of poor 

medication management and poor medication adherence were associated with those who had 

polypharmacy because of the perceived complexity of the medication regimen. 

Patient-provider relationship. The complexity of a prescribed medication regimen effects 

patient-provider relationships and the patient’s level of comfort with discussing crucial aspects of 

care. When patients feel comfortable with their health care providers, they are more likely to 

follow the plan of care which can be attributed to increased confidence in that clinician. 

Furthermore, a favorable relationship with one’s healthcare provider also increases the likelihood 

that the patient will discuss unbearable side and/or adverse effects rather than simply not 
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adhering to the plan of care. Moreover, patient confidence in the health care  provider’s 

knowledge and ability to efficiently treat their condition each play a crucial role in adherence to a 

prescribed medication regimen. Beach, Keruly, and Moore (2006) stated that the quality of the 

patient-provider relationship and patient beliefs that they are being treated as human beings are 

significantly correlated with adherence to prescribed medications. While a complex medication 

regimen is highly predictive of medication non-adherence, the strength of the bond between the 

patient and the provider dramatically increases the patient’s adherence to the prescribed 

medication regimen, regardless of its complexity. 

Interventions to improve medication adherence. 

            Cognitive prostheses. Though there are many barriers that facilitate medication non-

adherence, many interventions exist to address these barriers and improve adherence to 

medications amongst older adults. Cognitive prostheses such as medication planners, pill boxes, 

reminder devices, and machines can prevent older adults from forgetting to take medications 

(Marek et al., 2013). When evaluating barriers to medication adherence, O’Quinn et al. (2015) 

asked participants to discuss the methods that they utilized to prevent forgetting to take 

medications. Participants frequently reported having a personal system in place to decrease 

forgetfulness, such as utilizing pill boxes, placing pill bottles on a conspicuous shelf, using 

blister packs, or placing pill bottles upside down once medications have been taken. Costa et al. 

(2015) also found that the use of environmental reminders such as utilizing reminders, blister 

packs, and pill organizers were effective; all of the articles that they reviewed showed that these 

methods improved medication adherence and overall health outcomes. Sanders and Van Oss 

(2013) conducted a phenomenological qualitative study to describe the medication adherence 

strategies used by independently living older adults. Participants in their study were those taking 
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an average of 8.5 pills daily, and 96% stated that they always took their medications. Ninety-one 

percent used activities to prompt medication adherence. For example, 71% planned medications 

around meal times and 52% took medications around wake up and bed times. Fifty-two percent 

placed medications in sight—such as next to morning or nightly hygiene routines or next to 

leisure activities such as the coffee maker—to provide a visual reminder to take them. Sixty-five 

percent of participants used a formal cognitive prosthesis such as a pill box.  

In a study aimed at determining the medical outcomes of frail independently living 

adults, Marek et al. (2013) placed 301 older adults into one of three groups—a control group or 

one of two interventional arms—after being discharged from a Medicare certified home health 

agency. Each intervention group received nurse care coordination, and one intervention group 

received a medication planner or pill box, while the other group received medications from a 

medication dispensing machine. The control group received no intervention beyond a pharmacy 

screen. The nurse coordinator provided counseling to both intervention groups as well as refilling 

medication planners and the medication dispensing machine. The medication dispensing 

machine stored as many as 60 plastic cups that were prefilled with the participants’ prescribed 

medications. At the time of medication administration, audio and visual reminders prompted the 

patient to press a button and a cup with the medication would appear. If a participant neglected to 

press the button, audio and visual prompts would repeat every three minutes for 45 minutes after 

45 minutes, the machine would notify a research nurse or family member. Research nurses were 

able to print compliance reports documenting the participants’ interactions with the medication 

dispensing machine. On the other hand, medication planners were boxes with compartments to 

be filled with medications throughout the week. Research nurses filled two medication planners 

bimonthly to provide participants with a two-week supply of their prescribed medications. When 
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comparing differences in baseline and post intervention physical and mental component scores 

on the SF-36, Geriatric Depression Scale, Physical Performance Scale, and MMSE, Marek et al. 

(2013) showed that both intervention groups had greater improvements in all assessment tools in 

comparison with the control group. However, contradictory to the researchers’ hypothesis, there 

were no significant differences between post interventional scores of the medication dispensing 

and the medication planner groups. Average compliance rates between the medication dispensing 

group and the medication planner group were 98.8% and 97.4%, respectively. 

O’Brien (2014) also compared the effects of medication dispensers and medication 

planners in a descriptive exploratory study aimed at understanding the self-management of 

medications process in older adults by identifying factors that affect medication adherence and 

describing the processes involved in medication-self management. Much like the medication 

dispensing machine used in the Marek et al. (2013) study, the dispensing machines that O’Brien 

used were preloaded with medication and provided audio and visual prompts to remind 

participants to take medication. The medication planner had 28 compartments that were 

preloaded with medication and served as a visual reminder for participants to take medication. 

This study population consisted of older adults 60 years of age or older with mild cognitive 

impairment and Medicare insurance who had impaired medication management. The participants 

received one of the two cognitive prosthesis for 12 months. A registered nurse recorded the 

number of medication doses missed bi-monthly and inquired of participants regarding their 

reason for missing their medications; their reasons were transcribed. Adherence was measured as 

the monthly percentage of pills missed. It was found that the medication organizer group was 

three times more likely to miss a medication than the medication dispenser group (p=0.02). 

However, only 7.8% of participants had an adherence level of less than 95%.  
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  Cost. To decrease the imposition of cost, O’Quinn et al. (2015) found that participants 

would ask for generic medications and request samples to determine if medications would be 

effective. One of the nine focus groups discussed requesting a prescription for seven to 14 days 

to determine efficacy before obtaining a 30 to 90-day prescription. Those who encountered the 

doughnut-hole phenomena of paying for ineffective medications often requested a one-month 

supply of medications despite the higher up-front cost instead of a more cost effective 90-day 

prescription. Some participants stated that they would take medications every other day or share 

prescriptions between family and friends. This finding suggests that it is the responsibility of the 

health care provider to be mindful of pharmacological related expenses when prescribing 

medications to older adults. Since medication expenses can lead to intentional non-adherence, 

the health care provider should inquire about cost-related barriers when reviewing medications.   

Simplification of the Medication Regimen. Three studies identified the necessity of 

bringing the complexity of medication regimens to the healthcare provider’s attention and of 

reviewing all medications. An increased number of prescribed medications and polypharmacy 

led to medication non-adherence due to increased complexity and an increasing number of 

disturbing side effects. In turn, O’Quin et al. (2014) found that older adults expressed a need for 

health care provider reviews of medication regimens to limit duplication and to reduce or limit 

medications that are no longer needed or that cause unbearable side effects. Such a medication 

review process was believed to be an effective process that could increase patient satisfaction 

and medication adherence. With improved satisfaction due to pill burden reduction, the problem 

of polypharmacy and disturbing side effects can be greatly decreased. Furthermore, Pasina et al. 

(2014) stated that the primary focus for providers taking care of the elderly should be on the 
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simplification of drug regimens through the reduction of pill burdens and an overall 

improvement in patient understanding of their prescribed medications. 

Medication management program. Pharmacist and nurse-led programs to improve 

medication adherence have been widely studied in the literature. Harlow et al. (2017) performed 

a cross-sectional quasi experimental study and recruited 79 community dwelling older adults to 

participate. The researchers implemented a pharmacist managed program to help older adults 

better manage their prescribed medications. This medication management program was 

specifically designed to have a pharmacist manage, monitor, and enhance participants’ 

prescribed medications with the goal of extending the duration of older adults’ independence, 

thus allowing them to age in place. In the study, 38 random participants were enrolled in the 

medication management program and 41 were not enrolled. All participants completed a 

questionnaire regarding medication adherence and health-related quality of life. Those enrolled 

in the medication management program reported a significantly higher number of prescribed 

medications, had a substantially lower physical functioning score, and were more likely to be 

living on their own. Despite taking more medications and having an increased likelihood of 

living independently, community dwelling older adults who participated in a pharmacist-based 

medication management program had higher self-reported quality of life and self-reported 

medication adherence rates compared with those who were not enrolled in the program (Harlow 

et al., 2017). The results of this study provided evidence that when older adults were enrolled in 

a pharmacist-based medication management program, this contributed to an overall improvement 

in health outcomes and extended independent living, thus delaying the need for living assistance. 

Additionally, nurse-driven interventions to improve medication adherence have been 

implemented in multiple studies. Naess, Kirkevold, Hammer, Straand, and Wyller (2017) 
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performed a cross-sectional observational study using 61 older adults who received home care 

visits from a skilled nurse. All participants had five or more chronic conditions, required active 

treatment for these chronic conditions, and took nearly nine medications each day (Naess, et al., 

2017). The home health nurse spent an average of 31 minutes daily five days a week with 

patients for medication adherence and delivery method education. The results showed that the 

older adults’ complex health problems indicated the need for specialized nursing care, such as 

assessing medication knowledge and routine, nutritional status, and pain and assisting with 

impairment in ADLs. When assisting the individual to take their prescribed medications (such as 

the nurse handing medications to the patient), the nurse should also observe the patient for 

adverse effects and problems, such as falls that could result in injury, further deterioration, and 

any functional decline in health status.  

Implementing a nurse or pharmacist-based medication management program could prove 

difficult due to funding limitations and the resistance of older adults. Both a pharmacist- and 

nurse-led program could focus on increasing medication knowledge, improving administration 

techniques, and conducting pill sorting sessions to help older adults learn how to self-manage 

their medications. Such a program could be possible in independent living facilities that have 

relationships with pharmacy or nursing school programs are able to afford such a program, 

and/or receive a grant to allow for program development.  

Marek et al. (2013) provided nurse care coordination to both of their interventional arms. 

Advanced practice registered nurses collaborated with those enrolled in the study to determine 

the goals of care and provide education to help patients manage their chronic conditions. Nurses 

counseled patients on communicating with multiple providers, pharmacies, and case managers 

and spoke to these entities individually as well. The nurse coordinator visited the participants 
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every two weeks to refill their medication planners or medication dispensing machines. Marek et 

al. (2013) concluded that nurse care coordination improved cognitive functioning, decreased 

symptoms of depression, improved physical functioning, and quality of life. The nurse care 

coordinators understood each participant’s medications, medical diagnoses, and self-

management capabilities. Close monitoring allowed for immediate intervention if an 

exacerbation of a chronic illness occurred.  

Caregiver assistance and community program development. In addition to healthcare 

provider lead programs, O’Brien (2014) found that caregiver assistance within the family or 

social unit is beneficial to improving medication adherence among the elderly. Moreover, factors 

that contributed to non-adherence among older adults included having nursing assistance in the 

home (for any reason), having a high physical performance score (direct measure of an 

individual’s ability to complete a variety of simple tasks), having a high depressive symptoms 

score, receiving assistance for ADLs, and using a mediplanner. On the other hand, protective 

factors for medication adherence included IADL assistance, a higher MMSE score, and a 

caregiver (paid or family) in the home. These findings demonstrated that even with nursing 

assistance, some older adults continued to have difficulty self-managing their medications. 

Overall, O’Brien (2014) found that caregiver assistance for independently living older adults 

addressed both the isolation and self-management issues of living alone. Elders and caregivers in 

this study acknowledged that medication non-adherence is a community-wide problem and were 

willing to provide aid with improving medication adherence. Some of their solutions included 

helping the elderly associate medication time with a television program, helping to fill pillboxes, 

and partnering the elderly with a buddy (to remind each other to take their medications). 

Perceived barriers to medication adherence were lack of social support and isolation but 
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implementing a community-driven support program to address this problem could be beneficial 

to this population. This program could include support from church, community groups, or even 

neighbors who could aid the elderly patient with medication adherence with simple reminders. 

Furthermore, the findings of this study supported the idea that older adults are part of a larger 

social unit and that medication self-management issues should address both individual and 

family level processes to best improve medication self-management among the elderly (O’Brien, 

2014). O’Quinn et al. (2015) stated that community-based solutions to provide social support for 

improved medication adherence were ideal for retirement communities, as they were inexpensive 

and could be implemented independently of the clinical setting. 

            Illustrated medication schedule. Kripalani, Schmotzer, and Jacobson (2012) conducted a 

randomized controlled trial to determine the effects of an illustrated medication schedule and 

refill reminder postcards on medication adherence. The researchers also aimed to examine the 

effects of characteristics such as health literacy, self-efficacy, and medication regimen on the 

intervention. Those eligible to participate in the study were randomized to receive usual care, 

receive refill reminder postcards, to receive an illustrated medication schedule, or to receive both 

interventions for one year. The illustrated medication schedules were designed with the name 

and purpose of the medications as well as dosing instructions for each medication in simple 

language. The medication schedules also depicted a color image of each medication and a 

corresponding icon to match its purpose. When participants received the medication schedule, a 

pharmacist or study coordinator oriented each participant to the tool. Patient knowledge of the 

illustrated medication schedule and individual medications was reviewed using a teach back 

method. Participants were instructed to contact the study coordinator if medications changed, and 

researchers evaluated pharmacy records quarterly to update the medication tool. Participants 
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received refill postcards in the mail 25 days after the last medication refill, as medications were 

dispensed in 30-day supplies. If a participant did not refill their prescriptions, a reminder was 

sent every two weeks.  

            Baseline data included SEAMS, MMAS, and Rapid Estimate of Adult Health Literacy in 

Medicine (REALM) results, demographic information, and measures of cognitive function 

(Kripalani, Schmotzer, & Jacobson, 2012). The researchers measured the effectiveness of the 

intervention by calculating the cumulative medication gap (CMG). The result of dividing the 

number of days that medication was not available by the number of days between the first and 

last prescription refill during the duration of the study, CMG determines the amount of time that 

participants did not have medication available. Four hundred and thirty-five participants were 

enrolled in this study. Ninety-six received usual care, 102 were given refill reminder postcards, 

121 were given illustrated medication schedules, and 116 received both interventions. Of the 

participants, 45.1% had a health literacy level of sixth grade or less. Participants were on a 

median of eight medications (Kripalani, Schmotzer, & Jacobson, 2012). A SEAMS score of 

32/39 showed that baseline self-efficacy and medication adherence was high. Mean CMG was 

0.32, with a range of 0 to 0.83. Of participants, 32.9% had a CMG <0.2 and, therefore, were 

considered to be adherent to cardiovascular medications. Those who received both interventions 

had an adherence rate of 36.9%, compared to 34.2% in the illustrated medication schedule group, 

28.3% in the postcard group, and 31.2% in the group of patients who received usual care 

(Kripalani, Schmotzer, & Jacobson, 2012). The differences were not found to be statistically 

significant.  

            Of participants who received the illustrated medication schedule, 35.5% were adherent to 

refills while 29.9% of those who did not receive the schedule were adherent (Kripalani, 
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Schmotzer, and Jacobson, 2012). Both those who received postcards and those who did not 

receive postcards were found to have an adherence rate of 32.9%. Those who received illustrated 

medication schedules had a higher odds ratio of adherence to medicines (OR=1.31; 95% CI 0.87-

1.97). Post hoc analysis found that illustrated schedules led to significantly greater odds of 

medication adherence in those who were prescribed more than eight medications (OR 2.21; 95% 

CI, 1.21-4.04) and those with baseline low self-efficacy (OR=2.15; 95% CI 1.11-4.16). Refill 

reminder postcards were not found to improve medication adherence. Illustrated mediation 

schedules did not significantly improve medication adherence either, but post hoc analysis found 

that these interventions may improve medication adherence in those with poor self-efficacy, 

polypharmacy, and baseline nonadherence (Kripalani, Schmotzer, and Jacobson, 2012).  

            According to Martin, Kripalani, and DuPapau (2012), Medicare recipients are at 

increased risk for low health literacy, and this can impede their understanding of complex 

medication regimens. Participants in their study received an illustrated medication schedule 

using the PictureRx program. PictureRx provides an illustrated medication list conveying one’s 

daily medication schedule, including the name, dose, frequency, purpose, and special instructions 

for each medication. Each card depicts the participant’s medication pictorially, uses plain 

language for instructions, and uses icons to display the purpose of the medication and dosing 

schedule. PictureRx was created specifically for those at risk for low medication adherence, 

especially those with low health literacy and vulnerable populations. 

Before implementation, a pharmacist reconciled each participant’s medication list. 

Illustrated medication schedules were printed on letter sized paper in color and enclosed in a 

plastic sleeve. Upon receiving the interventional tool, participants were oriented to the card and 

provided education on interpreting the card. The teach back method confirmed patient 
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understanding. Patients used the cards for six weeks, and the ARMS and SEAMS instruments 

were re-administered at the end of the study. Participants were also surveyed regarding their 

perceptions of the PictureRx cards.  

After the intervention, ARMS scores improved from a pretest mean of 13.3 to a posttest 

mean of 11.1 (p=0.046). Self-efficacy also improved from a pretest mean of 28.4 to a post-test 

mean of 35.8 (p<0.001).  One hundred percent of participants reported that the PictureRx cards 

were very helpful. Forty percent found the cards to be most helpful in improving their 

understanding the purpose of medications, while 30% believed that they were most helpful in 

improving their understanding of the dosing schedule, and 25% in reminding them of the name 

of their medications. The PictureRx cards were found to be effective in significantly increasing 

adherence to medication and self-efficacy in independently living older adults. Participants rated 

the interventional tool highly and used it regularly. Confidence in taking multiple medications 

each day improved from 30% to 70% and confidence in taking medications more than once a day 

improved from 40% to 75% (Kripalani, Schmotzer, and Jacobson, 2012). 

Leong, Tam, Xu, and Peters (2018) sought to determine if pictograms could improve 

scores on pillbox testing and if patients preferred the use of pictograms to text-only instructions. 

Additionally, the researchers aimed to characterize the health literacy of the urban population 

included in the study. The researchers hypothesized that using pictograms would improve the 

participants’ ability to accurately fill a pillbox. The pill test was administered to each participant 

using a seven-day pillbox containing four slots indicating time of day (morning, afternoon, 

evening, and night). Colored beads were used to simulate medications. Participants were to fill 

the pill box as indicated by following the “medication instructions.” The pill test was scored 

based on the time required to complete the task and such errors as incorrect quantity, absence of 
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medication, or placing the medication in the wrong slot (Leong et al., 2018). For a participant to 

pass the test, only two errors were allowed. In the control test, a standard pillbox with text 

instructions was used. In the experimental test, the pillbox was labeled with pictograms and 

medication instructions were supplemented with pictograms. The pictograms on the pillbox and 

pill bottles were identical.  

            Twenty-one of the participants passed the pill test using text instructions alone, and 19 

participants passed the test containing pictograms. Two of the participants passed the pictogram 

pill test but not the text pill test, while four participants passed the text pill test but not the 

pictogram pill test. Those who passed at least one of the pill tests were more likely to be younger 

(p=0.005), have higher health literacy (p=0.00346), have a primary care provider (PCP; 

(p=0.0087), and be employed (p=0.0479) (Leong et al., 2018). Of the participants included in the 

study, 76.7% stated that the pictograms helped them to understand the medication instructions. 

Furthermore, 77.7% preferred pictogram instructions to text instructions and 93.3% believed that 

pictograms should be placed on all medication labels (Leong et al., 2018).  

Mohan, Riley, Boyington, and Kripalani (2012) sought to understand patient perceptions 

of illustrated medication instructions and medication routines. Participants in their study reported 

that they felt confident taking medications; however, they demonstrated that they did not 

understand medication instructions. The aim of the study was to understand medication routines 

among low-socioeconomic Latinos and to evaluate participants’ perceptions of the PictureRxTM 

cards, including the use of tools for aiding the participants to overcome barriers to medication 

adherence (Mohan et al., 2012). Participants stated that they preferred illustrated medication 

instructions to text instructions and believed that illustrated instructions could be used to address 

barriers to medication adherence in this group. Participants stated that PictureRxTM was helpful, 
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and they had a positive response to the use of colors, pill images, and simplified dosing. 

Participants believed that PictureRxTM would make it easier for them to adhere to medications 

and that it could decrease the chances of medication errors, especially for the visually impaired 

(Mohan et al., 2012). Participants appreciated the use of times of day labeling on the 

PictureRxTM card. The study suggested that despite barriers, patients did not always request 

assistance with medication adherence. Providers, therefore, will need to identify patients who are 

at risk for low medication adherence and provide additional education to these patients using 

teach back methodology (Mohan et al., 2012).  

Summary of Findings 

Overall, the literature showed that older adults face many barriers to medication 

adherence. Not only do older adults have an increased risk for chronic illnesses and 

polypharmacy, but they are also at risk for physical limitations, cognitive impairments, lower 

socioeconomic status, and social isolation, which all potentiate the risk for medication non-

adherence. In the literature, forgetfulness was a common theme found to impair medication 

adherence: Roy et al. (2017), Jin et al. (2016), and O’Quinn et al. (2015) all found that older 

adults reported forgetting to take medication and were more likely to forget to take midday 

dosing of medications. Qualitative studies found that older adults have personal systems in 

place—such as planning medication administration around daily routines like mealtimes, sleep 

times, or leisure activities and placing medications in a prominent area to serve as a reminder—

to improve their medication adherence (O’Quinn et al., 2015; Sanders & Van Oss, 2013). The 

literature also demonstrated success with the use of cognitive prosthesis such as medication 

dispensers and medication planners, both of which proved to decrease medication non-adherence 

(Marek et al., 2013; O’Brien, 2014).  
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            Intentional medication nonadherence may derive from personal beliefs about or 

knowledge deficits regarding disease processes and pharmacological treatment. Beliefs regarding 

medications also greatly impact medication adherence: Park et al. (2018) and Sirey et al. (2013) 

both found that older adults who perceived that their necessity for medication outweighed their 

concerns were more likely to have higher medication adherence. Beliefs that impair medication 

adherence may derive from cultural preconceptions, past experiences, and misconceptions 

regarding disease processes and treatments (Roy et al., 2017). Although Jin et al. (2016) found 

that health literacy did not significantly affect medication adherence, Lo et al. (2016) and Roy et 

al. (2017) found that patients reported that their lack of medication adherence was due to lack of 

knowledge about their diseases and medications. This finding suggests that educational 

interventions could be beneficial to addressing knowledge deficits and negative attitudes by 

resolving common misconceptions about medication therapy. Participants in O’Quinn et al.’s 

(2014) study voiced the opinion that a having medical advocate to attend appointments and 

provide education would help them to improve their medication adherence. Marek et al. (2013) 

demonstrated successes with a similar intervention in which an advanced practice nurse provided 

education on medical interventions and aided the participants in communicating with the health 

care team.  

Lastly, although Sirey et al. (2013) determined that the number of prescribed medications 

did not affect medication adherence, participants in O’Quinn et al.’s (2015) study found that 

older adults reported that multiple medications impaired their ability to adhere to their 

medication regimen because they were unable to remember the name and purpose of each 

medication, and they reported a concern that multiple medications would increase the chances of 

drug interactions or becoming overmedicated.  
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The reviewed literature overwhelmingly showed that because older adults are at 

increased risk for chronic diseases, they are more likely to be subjected to polypharmacy. Older 

adults reported that their concerns regarding polypharmacy decreased when their medications 

were regularly reviewed with a provider (O’Quinn et al., 2015). Medication review and 

management with a pharmacist, as shown in Harlow et al.’s (2017) study, allowed a health care 

professional to monitor older adults on multiple medications for adverse events, drug 

interactions, and falls while improving medication adherence, fostering independence, and 

maintaining patient quality of life. Illustrated medication schedule cards or PictureRXTM, as used 

in the Martin et al. (2012) study, were found to be effective in significantly increasing 

medication self-efficacy and adherence to medication in independently living older adults. In 

addition, the illustrated medication schedule card was rated highly and used regularly among 

participants; it was found to increase patient confidence in taking medications, helped to make it 

easier for older adults to adhere to their medications, and was believed to decrease the chances of 

medication errors, especially for the visually impaired.  

 Problem Description/ Design  

Goal of Project  

The goal of this quality improvement project was to improve medication adherence among 

residents at the selected study sites through implementation of Picture RxTM, an illustrated 

medication schedule, that serves as both an educational tool and cognitive prosthesis.  

Medication adherence was assessed using the ARMS and SEAMS in the pre- and post-

interventional period. The project leaders expected that, as a reflection of improved medication 

adherence, average ARMS and SEAMS scores would improve. The success of the intervention 

was also measured using participant satisfaction and the perceived utility of the illustrated 
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medication schedule as obtained in a survey administered in the post-interventional period. The 

illustrated medication schedule was intended to improve participants’ knowledge about their 

medications and improve their confidence with taking their medications.  

Setting 

The setting for the proposed project was two independent living facilities owned by the 

Elderly Housing Management Corporation (EHMC) (Pablo Towers and Pablo Hamlet). 

Together, these apartment complexes house 323 older adults. Stakeholders present in this setting 

included the chairman of the board for the independent living facility, the operations manager for 

the EHMC, and three service coordinators who have routine interaction with the residents in the 

independent living facility. Stakeholder support was assessed routinely in meetings with the 

stakeholders and through email communication. Stakeholders were aware of the lack of 

medication adherence among residents and were receptive to the quality improvement project as 

the stakeholders reached out to Jacksonville University faculty for help with improving 

medication management amongst residents. Stakeholders also realized that an intervention to 

improve medication adherence could facilitate aging in place, decreasing hospitalizations and 

preventing transfers to a long-term or assisted living facility.   

Population 

The population for this project was comprised of older adults ages 62 years or older 

living at one of the selected facilities during the three-month duration of this quality 

improvement project. Service coordinators helped in recruiting residents for participation in this 

project. Recruitment posters created by service coordinators were placed in common areas and 

flyers were distributed to the doorways of residents. In addition, the quality improvement project 

was discussed at community town hall meetings and events. Service coordinators who regularly 
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work with residents were educated on the intervention so that they could share information about 

the project and answer any questions that residents had. 

Inclusion criteria. The sample was composed of male and female adults 62 years of age 

or older who resided in the independent living facility. The participants must have had a 

diagnosis of at least one chronic condition and prescribed at least one medication.  

Exclusion criteria. Residents were excluded from this project if they had an existing 

diagnosis of dementia or achieved a score of less than three on the Mini Cog. Those with visual 

impairment that was unsolved with corrected lenses were also excluded due to these residents’ 

inability to read their medication bottles and the illustrated medication schedule. Residents who 

were unable to fluently read and speak the English language were also excluded since the 

instructions were in English. Patients under the age of 62 were excluded, as they did not 

encompass the population focus for this intervention.  

Project Implementation 

This quality improvement project was modeled after the Plan Do Study Act quality 

improvement model, which is often used to test and evaluate the results of a brief intervention.  

To address the three most common barriers to medication adherence identified in the needs 

assessments, the DNP project leaders proposed implementing an illustrated medication schedule 

to increase each participant’s knowledge of their medication regimen. This quality improvement 

project utilized a pretest-posttest design for measuring outcomes. Each Co-Lead was responsible 

for her own sections of the DNP project to ensure that each person provided an equal 

contribution to this quality improvement project (See Appendix E).  

Plan. Results obtained from the needs assessment using the MedMaIDE tool (Appendix 

B) directed the planning of this quality improvement project. It was decided that the intervention 
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should positively impact the measures of medication adherence in the older adult population. A 

literature review conducted individually by each project leader revealed that the use of an 

illustrated medication schedule not only improves medication adherence but medication self-

efficacy in the older adult population as well. PictureRxTM, a Bioscape Digital product, was 

identified as the interventional tool of choice given its success in the literature. The CEO of 

Bioscape Digital was consulted in a conference call with both co-leads regarding use of the 

PictureRxTM tool for this quality improvement project and has agreed to allow project leaders the 

complementary use of the program during the duration of the interventional period (see 

Appendix D). The sample population including inclusion and exclusion criteria were determined, 

and it was decided that the effectiveness of the intervention should be measured using pre-

intervention and post-intervention assessment tools. Stakeholders were consulted regarding the 

feasibility of the intervention and a plan has been made regarding recruitment, cost, and time 

frame.  

With stakeholder support, the project leaders invited all residents who met the inclusion 

criteria to participate in this project. Before implementation, demographic and baseline 

information were obtained from participants in a private location by Co Lead One. Health 

literacy was evaluated using the Newest Vital Sign (NVS), provided to the public by Pfizer Inc. 

As demonstrated in Appendix F, Co-Lead One contacted Dr. Soo Borson who has provided 

permission for use of the Mini Cog to evaluate cognitive functioning. With Dr. Kripalani’s 

permission obtained by Co-Lead Two (see Appendix G), measures of medication adherence 

using the ARMS and measures of self-efficacy using the SEAMS were obtained at baseline and 

at the conclusion of the project. The Mini Cog, NVS, and SEAMS were administered orally by 
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Co-Lead Two per author recommendations, and the ARMS was administered by Co-Lead One 

orally per author recommendations.  

After collection of the baseline data, Co-Lead One reconciled each participant’s current 

medication list. If the co-lead recognized polypharmacy or a participant noted disturbing side 

effects, the participant was tasked with asking their primary care provider to address these 

problems. The purpose of this process was to ensure that each resident’s medication list was 

accurately depicted on the PictureRxTM tool, which was printed in color on letter sized laminated 

cardstock by Co-Lead Two.   

Do. After the PictureRxTM tools were created, the cards were dispersed to residents by 

project leaders. The aid depicted an image of the participant’s medication, provided instructions 

in simplified language, and used pictorial graphics to assist in the understanding of each 

medicine’s purpose and dosing schedule. Participants were educated on the intervention tool, 

including the purpose and interpretation of the card as well as dosing instructions. The icons’ 

relationship to each medication were explained individually in plain language. The teach back 

method was used to assess each participant’s understanding of the medication card, and 

participants had the opportunity to ask any questions that they may have had. Participants were 

also given the contact information of each project leader for use should any questions arise. On 

the third week of implementation, the participants were divided equally into two groups and 

assigned to the co-leads. Each co-lead followed up with their group of participants to assess their 

continued understanding of the PictureRxTM card and addressed any questions or concerns that 

they may have had. The intervention was in place for six weeks.  

Study. Self-efficacy and medication adherence were reassessed by Co-Lead Two using 

the SEAMS surveys at the completion of the project and after a two-week washout period. Co-
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Lead One was responsible for reassessing medication adherence using the ARMS. Participants 

were asked to complete a satisfaction survey for the PictureRxTM cards by both project leaders. 

The success of this project was interpreted as a decrease in participants’ ARMS scores and an 

increase in their SEAMS scores after the intervention. Data was analyzed in Microsoft Excel 

using means, percentages, frequencies, and standard deviations. A Wilcox Signed Rank Test was  

used to evaluate the data elicited from the ARMS and SEAMS tools by Co-Leads One and Two, 

respectively.  

Act. After the data was evaluated to determine the success of the intervention, project 

leaders met with stakeholders to discuss the intervention’s sustainability. The cost of 

PictureRxTM was evaluated and persons qualified to create and update PictureRxTM cards were 

identified. Project leaders will continue to consult with the independent living facility in order to 

identify grants to fund continued use of an illustrated medication schedule as well as a resource 

nurse who will aid residents with medication adherence.  

Assessment Tools 

ARMS. As shown in Appendix H, the ARMS is a 12-item tool aimed to evaluate self-

reported adherence to taking and refilling medication amongst patients with chronic diseases 

(Kripalani, Risser, Gatti, & Jacobson, 2009). It is scored using a four-point Likert scale that 

includes the responses of none, some, most, or all of the time; these answers are scored from one 

to four. This tool has a minimum score of 12 and a maximum score of 48, with a lower score 

indicating better medication adherence. The ARMS has been found to have high internal 

consistency in all populations (Cronbach’s α =0.814) as well as among those with inadequate (α 

=0.792) and adequate (α=0.828) health literacy. It was also found to be comparable with the 
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Morisky Medication Adherence Scale (MMAS; Spearman’s rho = -0.651, P < 0.01; Kripalani, 

Risser, Gatti, & Jacobson, 2009). 

SEAMS. The SEAMS, depicted in Appendix I, is a 13-item assessment tool aimed at 

assessing medication related self-efficacy in adults regardless of their health literacy (Risser, 

Jacobson, & Kripalani, 2007). Each item is scored from one to three on a three-point Likert scale 

that includes not confident, somewhat confident, and very confident. Scores range from 13 to 39 

and which higher scores indicate higher self-efficacy. The SEAMS has been found to have a high 

internal consistency, indicated by a Cronbach’s alpha equaling 0.89 in those with inadequate 

health literacy and 0.88 in those with adequate health literacy. Test-retest reliability has been 

calculated by administering the SEAMS at baseline and at three months (Spearman’s p=0.62, 

p=.0001). Self-efficacy measured by SEAMS was strongly correlated with medication adherence 

as defined by the MMAS (Spearman’s p=0.51, p=.0001), indicating that the SEAMS tool is 

indicative of medication adherence (Risser, Jacobson, & Kripalani, 2007).  

NVS. The NVS, depicted in Appendix J, is a health literacy assessment tool that consists 

of six questions derived from the information provided on an ice cream nutritional label. One 

point is allotted for each correct question answered on the assessment tool, allowing for a 

maximum score of six (Weiss et al., 2006). Those with scores less than four on the NVS show a 

possibility of having limited health literacy while those who score more than four show a greater 

than 50% chance of having inadequate health literacy. A score of less than two on the NVS 

suggests 72% sensitivity and 87% specificity for predicting limited health literacy, and there is a 

sensitivity of 100% and specificity of 64% in scores less than four. The NVS has a Cronbach 

a=0.76, indicating good internal consistency. Its criterion validity was also good (r=0.59, 

P<.001). The NVS is a superior indicator of health literacy in comparison with education level 
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because education level is only indicative of how many years an individual has attended school 

rather than literacy (Weiss et al., 2006). For the purpose of the quality improvement project, the 

NVS was administered to each participant at baseline in order to characterize the health literacy 

of the population.  

Mini Cog. The Mini-Cog, depicted in Appendix K, is a tool intended to assess cognitive 

functioning quickly by screening for cognitive impairment specifically among older adults. The 

two components of the Mini-Cog assess memory by asking participants to complete a three-item 

recall and assess executive functioning by asking participants to draw a clock (Borson, Scanlan, 

Chen, & Ganguli, 2003). Up to five points are allotted for the Mini-Cog test: three points for 

each word correctly recalled and two points for an appropriate clock drawing. A score of two or 

less indicates impaired cognitive functioning. The Mini-Cog has a sensitivity and specificity 

comparable to the Mini Mental State Exam (MMSE), at 76% and 89%, respectively (Borson, 

Scanlan, Chen, & Ganguli, 2003). The Mini-Cog was used in this quality improvement project to 

assess the cognitive functioning of individuals in the sample population and to identify those 

who meet the exclusion criteria.  

Timeline 

October 2018 to January 2019 (Phase One: Plan) 

a. Collaborate with key stakeholders to discuss the QI project, including: 

i. Chairman of the Board for the independent living facility; 

ii. Operations Manager; and 

iii. Service Coordinators. 

b. Complete literature review. 

c. Determine needs assessment appropriate to assess medication adherence in this 

population. 

d. Train volunteers on the administration of the MedMaIDE. 

e. Act as consultants to Pablo Towers and Pablo Hamlet administration during 

administration of the needs assessment 

f. Organize and analyze needs assessment data.  

g. Develop intervention to improve medication adherence. 
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h. Contact authors of SEAMS, ARMS, and Mini Cog regarding permission to use 

these tools.  

i. Develop project proposal. 

j. Submit DNP pre-implementation proposal to editor.  

 February 2019 to May 2019 (Phase Two: Do) 

k. Present proposal, Effectiveness of PictureRx Cards on Medication Adherence in 

the Independently Living Older Adult, to Jacksonville University Project Review 

Committee. 

l. Gain IRB approval.   

m. Recruit residents to participate in the quality improvement project.  

n. Collect baseline data including scores from ARMS, SEAMS, Mini Cog, NVS, 

and demographic data.  

o. Implement PictureRxTM for six weeks. 

p. Collect post-intervention data, including SEAM and ARMS scores, as well as 

perceived utility of the illustrated medication schedule.  

June 2019 (Phase 3: Study) 

q. Input data into Excel sheet. 

r. Complete data analysis.  

s. Write outcomes of the QI project. 

July 2019 (Phase 4: Act) 

t. Present Project Defense PowerPoint to key stakeholders and Jacksonville 

University DNP committee. 

u. Disseminate data to the Elderly Housing Management Corporation.  

v. Meet with key stakeholders to discuss sustainability of PictureRxTM. 

Fiscal consideration 

 The budget for implementing the proposed PictureRxTM illustrated medication schedule 

included direct and indirect costs. Direct costs involved the project leaders consulting with 

identified stakeholders intermittently at no additional salary cost. An expense of $21 dollars per 

hour was estimated to consult with each of the service coordinators and of $40 per one hour to 

consult with the operations manager. The CEO of Bioscape Digital offered to provide the 

PictureRxTM template and software to the project leaders free of charge. 

Indirect costs consisted of the cost of printing 50 copies of the ARMS, SEAMS, NVS, 

and Mini Cog in the pre-interventional period and 50 copies of the ARMS and SEAMS in the 

post interventional period. Black and white copies of these assessment tools were estimated to 

cost $0.10 per page through the Staples copy center, totaling $60 for all pre- and post-
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intervention assessment tools needed for 50 participants. The printing cost for 323 colored copies 

of recruitment flyers was estimated at $167.96 ($0.52 per copy). Each 24”x36” poster that was 

placed in common areas in the apartment complexes cost $29.99 through the Staples copy center. 

Three-hundred sheets of 8.5”x11” cardstock costs $12.00 on Amazon.com. Printer ink to create 

the PictureRx cards was estimated to cost $50. Finally, the use of a laminator and lamination 

sheets were provided free of charge. Although the project leaders intended to apply for grants to 

cover the expenses related to this quality improvement project, they were prepared to pay out-of-

pocket for these costs.  

 IRB approval/ Ethics 

 This project was submitted for IRB approval as a quality improvement project and not 

human subjects research. This quality improvement project was considered exempt from IRB 

review as it uses an educational interventional tool. Per the Jacksonville University IRB 

requirements, an application for IRB approval was submitted after the Jacksonville University 

DNP committee approved the project.  

Residents who chose to participate in this project were required to sign an informed 

consent statement. The completed informed consent template, depicted in Appendix L and 

provided by the Jacksonville University IRB, disclosed to the participant what information was 

being collected, why the data was being collected, and who would have access to the data. When 

gaining informed consent, the project leaders disclosed the purpose of the project, its duration, 

interventions, evaluation methods, descriptions of risks and benefits, assurance of confidentiality, 

and compensation. For this project, the participants ensured the right to receive equal education 

and equal opportunities for improvement and retained the right withdraw at any time. Completed 
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informed consent forms were placed into a sealed envelope and stored in a locked drawer in the 

faculty chair’s office to which the first project leader had the key.  

For confidentiality, each participant was assigned a unique code number for identification 

throughout the project. A list of participants’ names as well as personal information, including 

demographics and current medications, were kept on an encrypted flash drive that was placed in 

a separate locked drawer within the faculty chair’s office to which the second project leader had 

the key. BitLocker was used to encrypt all data placed on flash drives, rendering it password 

protected. Only the two project leaders possessed the password needed to access encrypted data. 

Data will be kept for three years, at which time paper records will be shredded and recycled and 

data on flash drives will be erased and overwritten three times. Further, data obtained from this 

project was not emailed or placed in writing on an unsecure forum. The data was only discussed 

with those immediately involved in the project, such as Jacksonville University faculty chairs 

and administrators at the two HUD subsidized independent living facilities. 

Sustainability 

The effectiveness of this quality improvement project was demonstrated by improvement 

in the ARMS and SEAMS scores. The project leaders requested that participants complete a 

survey at the end of the project that assessed the perceived utility of the illustrated medication 

schedule as well as participant satisfaction with the intervention. The results from this quality 

improvement project were shared with administration at Pablo Towers and Pablo Hamlet, who 

will use the data as evidence that nursing interventions improve medication adherence in this 

population to obtain funding to hire a resource nurse to continue the proposed intervention by 

working with residents to improve their medication adherence. The CEO of Bioscape Digital has 

stated that the two independent living facilities will be provided the continued use of 
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PictureRxTM for all residents at $100 dollars per month per facility. In addition, at the completion 

of this project, findings will be disseminated through presentation to peers and faculty via the 

Jacksonville University capstone project and will also be submitted as a paper to the University. 

A cover letter has been written to the editors of the American Journal of Nursing (AJN) inquiring 

about the journal’s willingness to publish the findings of this DNP project. 

Evaluation Plan 

Variables of Interest 

The population in this quality improvement project were adults aged 62 years or older, 

with those adults having at least one medically managed chronic condition, at least one 

prescribed medication, and living at either Pablo Towers or Pablo Hamlet. The independent 

variable was the use of PictureRxTM. The independent variable was measured using the ARMS 

and SEAMS tools. The outcome variable was improved perceived medication adherence and 

self-efficacy, as well as increased understanding of prescribed medications and their purpose. 

Descriptive statistics that were collected from participants include age, gender, race, number of 

prescribed medications, education level, number of chronic diseases, and type of insurance. 

Measures of health literacy and cognitive impairment were also obtained. The levels of 

measurement that were used were nominal, ordinal, and interval. The nominal variables included 

gender, race, level of education, and type of insurance. The ordinal variables included the 

ARMS, the SEAMS, and a post-intervention satisfaction scale that used a Likert scale. The 

measure of health literacy and assessment of cognitive impairment used interval levels of 

measure. 

Data Collection Plan 
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Individual pre- and post-survey data (ARMS and SEAMS questionnaire), demographics 

(i.e. age, gender, race), participant characteristics including number of prescribed medications, 

education level, number of chronic diseases, and type of insurance as well as measures of health 

literacy and cognitive impairment were obtained for each eligible participant and stored in a 

Microsoft Excel Spreadsheet (see Appendix M). Each participant was assigned a number that 

was used to protect their identity throughout the length of the project. The projected sample size 

for this project was approximately 30 residents. This number was not based upon statistical 

power calculations, rather it was estimated based upon the expected number of available 

residents and timeline restraints. The data analysis plan was thoroughly discussed with Mr. 

Youssef Toubouti, Jacksonville University statistician (See Appendix N). 

Data Analysis Plan 

Demographics, participant characteristics and survey data collected in this project were 

summarized using descriptive statistics and/or frequency tables.  Continuous variables were 

summarized by n, mean, standard deviation [SD], median, minimum and maximum. Categorical 

variables were summarized by frequency count and percentage of participants within each 

category. Means and medians were reported to one decimal place greater than the original data. 

The standard deviation was reported to two decimal places greater than the original data. 

Minimum and maximum used the same number of decimal places as the original data. P-values 

greater or equal than 0.0001 were reported to 4 decimal places; p-values less than 0.0001 were 

reported as “<0.0001”. All percentages were reported to one decimal place. Bar charts, pie 

charts, histograms and, box and whisker plots were considered for data visualization when 

appropriate.   
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Individual item responses using SEAMS and ARMS tools were summarized by 

intervention period (pre vs. post) and overall across the intervention periods (See Appendices O 

and P). SEAMS and ARMS scores were calculated separately by patient at each evaluation 

period as the sum of non-missing item responses. Appropriate univariate tests were conducted to 

evaluate differences between pre- and post-intervention using appropriate statistical tests for 

paired data. Paired t-tests were used to compare between pre- and post- scores and Wilcoxon 

signed-rank test for individual item responses (e.g. ordinal data).   

Individual SEAMS and ARMS scores were analyzed separately using a linear mixed 

model for repeated measures to assess the effect of the intervention in increasing personalized 

medication schedule compliance. Each model was adjusted for demographics variables, 

participants’ characteristics, health literacy and cognitive impairment scores as risk factors (i.e. 

fixed effects). An unstructured covariance matrix (UN) was considered to model the correlation 

the pre- and post-intervention measurements from the same subject. The effect of the 

intervention was tested by comparing pre- and post-intervention adjusted mean scores. 

Further exploratory analysis was undertaken as necessary, at the discretion of the project leaders. 

All statistical tests were conducted at 5% significance level using R version 3.4 or higher (R 

Foundation for Statistical Computing, Vienna, Austria) and/or SAS version 9.4 or higher (SAS 

Institute Inc., Cary, NC).  

Findings 

The aim of this project was to improve the three most prevalent barriers to medication 

adherence identified within the older adult population living in two independent living facilities 

using personalized illustrated medication schedule cards.. These barriers include (a) the inability 

to name all prescribed medications taken each day, (b) the inability to state why one is taking 
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each medication, and (c) the perception of negative side effects after taking prescribed 

medications. The project was pre-post prospective evaluation; all enrolled participants were 

given a personalized illustrated medication card that lists all of their prescribed medications. The 

medication schedule card was implemented for six weeks. The implementation phase began with 

preintervention testing, medication reconciliation, the creation and disbursement of the 

medication schedule cards, and two educational sessions.  

The efficacy of the personalized medication schedule was measured using the Adherence 

to Refills and Medication Scale (ARMS) and the Self-Efficacy for Appropriate Medication Use 

Scale (SEAMS). The two scales were administered before the intervention, immediately 

following the six-week intervention and again at two-week post intervention. Demographics (i.e. 

age, gender, race), participant characteristics including number of prescribed medications, 

education level, number of chronic diseases, and type of insurance as well as measures of health 

literacy, and cognitive impairment were collected prior to the intervention. Health literacy and 

cognitive impairment were measured using Newest Vital Sign (NVS) and Mini-Cog tools, 

respectively.  In addition, participant satisfaction regarding the perceived ease of use and utility 

of the illustrated medication schedule card was assessed with a post-intervention satisfaction 

survey. 

Participant characteristics are described in Table 1 found in Appendix Q. Of the 30 

participants in this quality improvement project, 28 (93.3%) were female and 2 (6.7%) were 

male. Regarding race, 86.7% were Caucasian, 6.7% were Hispanic, and 2% were defined as 

other. The mean age was 77.7 years old (SD = 7.36) and ranged from 65 to 94 years of age. 

Participants’ highest level of education included no high school degree (6.7%), high school 

degree or GED (16.7%), some college (53.3%), bachelor’s degree (6.7%) and college degree or 
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higher (16.7%). The average number of prescribed medications was 6.1 (SD = 3.96) and ranged 

from one to 15 total prescribed medications. The mean number of chronic diseases was 3.9 (SD 

= 2.47) and ranged from one to ten. Regarding insurance 26.7% of the residents have Medicare, 

3.3% have a private Medicare plan, 20% have United Health Care Medicare plan, 43.3% have a 

supplemental plan in addition to their Medicare plan, 3.3% have a PPO, and 3.3% have a 

Medicaid plan. The mean NVS score was 3.2 (SD = 1.87) with scores ranging from 0 to 6.0.  The 

low values of NVS score indicates presence of patients with high likelihood or possibility of 

limited health literacy among the studied cohort.  The mean Mini Cog score was 4.1 (SD = 0.84) 

with a minimum score of 3.0 (for this specific project as a score less than three indicates 

cognitive impairment) and a maximum of 6.0.  

ARMS and SEAMS data are summarized by intervention period in Table 2 and Table 3, 

respectively (See Appendices R and S). Univariate statistical analyses were conducted using 

paired-tests to test for the difference between measures before and after the implementation of 

PictureRxTM. Paired t-tests were used to compare between pre- and post- scores and Wilcoxon 

signed-rank tests for individual item responses.   

Descriptive statistics for the ARMS tool are described in Table 2.  The ARMS tool 

showed overall improvement in participant perceived medication adherence. The ARMS shows a 

reduction in the occurrences in which participants forgot to take their medications as 50% to 

63.3% stated they forget their medications none of the time, and 56.7% to 73.3% stated that they 

never run out of their prescribed medications. Initially, 86.7% of participants stated that they do 

not ever skip a dose of medication prior to visits with their healthcare provider. This value 

improved to 100% by the end of the intervention period. In addition, the number of times that 

participants reported missing medications when they are sick or under the weather decreased as 
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63.3% to 73.3% stated they miss medications none of the time when they feel sick. Finally, 70% 

to 90% of participants report that they never forget to take their medications when they are 

supposed to take it more than once a day. The mean score on the ARMS for each phase of testing 

was 17.9 (preintervention), 17.0 (postintervention), and 16.9 (after the two week wash out 

period). As shown in Table 2, the average ARMS scores decreased by 0.9 point after the 

intervention indicating a better adherence (p < 0.05), 

Descriptive statistics for the SEAMS tool are described in Table 3. The SEAMS showed 

that participants’ confidence in taking medications when they have a busy day planned improved 

from 70% to 80% (to 83.3% after the two week wash out period); confidence in taking 

mediations when one gets a refill and the pills look different improved from 40% to 70% (then 

down to 66.7% after the two week wash out period). Participants confidence in taking 

medications when the schedule to take the medicine is not convenient improved from 53.3% to 

73.3% (to 80% after the two week wash out period) and confidence in taking medications when 

one is not sure how to take medications improved from 66.7% to 83.3% (to 86.7% after the two 

week wash out period). Participant confidence in taking medications when one is unsure of what 

time of day to take medications improved from 70% to 93.3% (and stayed at 93.3% after the two 

week wash out period) and participant confidence in taking medications when they cause 

unwanted side effects improved from 23.3% to 46.7% (to 60% after the two week wash out 

period). Scores for the SEAMS range from 13 to 39 with higher scores indicating high self-

efficacy. The mean score on the SEAMS for each phase of testing was 32.9 (preintervention), 

34.9 (postintervention), and 35.4 (after the two week wash out period). As shown in Table 3, the 

results showed an increase in the average SEAMS score by approximately two points after the 

intervention indicating a higher level of self-efficacy for medication adherence (p < 0.001). 
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Descriptive statistics of the Use and Perceived Utility survey tool are described in Table 4 

(See Appendix T). When each participant was asked how often they used the card when they 

first got it, 36.7% stated every day, 3.3% every few days (but more than once a week), 13.3% 

admitted to once a week, 13.3% stated every few weeks, 20% stated once a month or less often, 

and 13.3% stated never. When each participant was asked how often they their PictureRxTM card 

now, 26.7% stated every day, 10% stated every few days (but more than once a week), 16.7% 

stated once a week, 13.3% stated every few weeks, 6.7% stated once a month or less often, and 

26.7% admitted to never using their PictureRxTM card. When asked how easy it is to understand 

the pill card in terms of when and how to take medications 96.7% of participants stated it is very 

easy to understand and 3.3% stated that it was somewhat easy. Participants were asked where 

they store their pill card; 10% store it on their refrigerator, 6.7% store it in their bathroom, 6.7% 

store it in their bedroom, and 50% store it somewhere else. Participants were asked how each 

aspect of the card helped them, their answers are as follows: 73.3% stated that the pill card 

helped them to remember the names of their medications, 76.7% stated that the pill card helped 

them remember what the medications are for, 60% stated that the pill card help them remember 

which medicines they are supposed to take, 46.7% stated that the pill card helped them to 

remember how many pills to take, and 46.7% stated that the pill card helped them to remember 

what time to take each medications. One third of participants stated that the pill card helped them 

the most by remembering what their medications are for and 30% stated that the pill card helped 

the most by remembering the names of medications. Overall, 66.7% of the participants found the 

pill card to be very helpful and 16.7% found it to be somewhat helpful.  

Additional analyses were conducted on the score data using mixed regression models 

adjusting for demographics and baseline characteristics as risk factors. Each model included 
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intervention period, age, number of prescribed medications, number of chronic diseases, NVS 

and Mini-Cog scores as fixed factors. The correlation between measurements from the same 

patients across intervention periods were modeled using an unstructured covariance matrix (UN). 

The tests for overall effects of the fixed factors are summarized in Table 5 found in Appendix U. 

Gender and race were not included in the model due to high number of females and Caucasians 

observed in the cohort. Education level was not considered in the model due to the colinearly 

with NVS score. As shown in Table 5, the intervention period was found to be statistically 

significant indicating an overall effect of the implementation of the medication schedule card 

(p=0.001). NVS score was found to be the most relevant baseline factor for both SEAMS 

(p=0.0565) and ARMS (p= 0.0085).  

The implementation of PictureRxTM showed a statistically significant improvement of 

SEAMS scores and ARMS scores. However, the magnitude of the improvement was too small. 

Use and Perceived Utility data showed that the medication schedule card helped the majority of 

participants (76%) to remember the names of medicines and what the medicines were for. Only 

46% of participants found the medication schedule card helpful on remembering how many pills 

to take and when to take each medicine. 

The results of the comparisons between pre- and post-adjusted means (i.e. LS-Means) of 

the total scores are shown in Table 6 (see Appendix V). The improvement of SEAMS scores by 

approximately two points was found to be statistically significant at 5% significance level 

(p=0.0007). Similarly, the mean changes in the ARMS scores from pre- to post evaluation 

periods were found to be statistically significant (p=0.0135). The magnitude of the improvement 

was one point in ARMS scale. The estimated effects of the relevant baseline factors are 

summarized in Table 7 found in Appendix W. The results showed that an increase of the NVS 
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score by one point is associated with an increase of SEAMS score by one point (p=0.0565) and 

with a decrease of ARMS score by -0.6 point (p=0.0085).  

Objectives: Met versus Not Met 

The first project objective was to determine how the implementation 

of PictureRxTM supports quality improvement processes that help to improve medication 

adherence. PictureRxTM  was found to be a useful tool in improving overall perceived self-

efficacy and mediation adherence. As discussed in the findings section of this paper, 

PictureRxTM was found to increase self-efficacy by improving participant confidence in taking 

their medications despite side effects, when they are unsure of how to take the medications, 

unsure of what time of day to take the medications, when the pills look different, and when their 

normal routine is changed. The statistically significant results of the SEAMS (p<0.001) and 

ARMS (p<0.05) tools represent that this objective was met through the improvement of self-

perceived medication adherence and self-efficacy. 

The next objective was to understand how using PictureRxTM  improves participants’ 

ability to manage their medications. According to one participant, “I had dropped all of my 

mediations in my pill sorter on the ground and I had no idea which pill was which or what to do. 

I then remembered my pill card and was able to match each pill to the correct bottle by the 

picture and name on the pill card. I put each pill back in its bottle and then filled my pill sorter 

for the week as I normally would.” Another participant stated “I took five to ten minutes out of 

every day to learn the names of each of my medications and their purpose.  I can now tell you the 

name of all seven of my medications and what I take them for.” A third participant stated “I take 

some time out of each day to go over my card. I am trying really hard to learn and remember the 

names of my medications.” Finally, every participant who had a scheduled visit with a healthcare 
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provider throughout this project brought their PictureRxTM card to their office visit. The 

participants found this to be convenient and helpful as they no longer needed to gather all of their 

pill bottles or write up a list of mediations as this was already done for them. Each participant 

utilized their PictureRxTM card in a different manner, while some simply placed the card in a 

specific spot and did not touch it again, others found it to be helpful in learning their medications 

names, the purpose of the medications, side effects, and the time of day each medication should 

be taken. The Use and Perceived Utility survey indicated that 66.7% of participants found the 

cards helpful overall, specifically in remembering names of medications (73.3%), purpose of 

medication (76.6%), and which medications to take (60%). This objective was met as evidenced 

by the mentioned participant comments and results of the Use and Perceived Utility survey 

completed at the conclusion of the intervention.  

 The third objective was to describe how the nurse plays a vital role in medication 

reconciliation, medication schedule card creation, and personalized education sessions. One of 

the goals of the nurse was to reconcile each participant’s medications prior to the intervention 

phase in order to eliminate the problem of polypharmacy. This aspect was a key component as 

there were multiple residents who were made aware of an issue that they did not know was a 

problem. During this phase, one participant realized that she had not been taking her 

antihypertensive medication for over a month because she had misplaced the bottle and was 

unaware that she had done this and was unsure where she had placed the medication. Another 

resident had been taking double the dose of a medication because she had two medication bottles 

with the same medication (for an unknown reason). This resident was excluded from the project 

because she was unable to score a three or greater on the Mini Cog. In addition, while some of 

the residents had no problems adapting to the PictureRxTM pill card, others required 
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approximately five to ten minutes of the nurse’s time in order to comprehend how to use and 

read the PictureRxTM card. Finally, the three-week intervention check-up with residents was a 

necessary component as seven of the participants had medication changes of which required an 

updated PictureRxTM card and education regarding that specific medication. Though there is not 

any specific evidence outside of the success of this project, the co-leads perceived a necessity for 

a registered nurse to create and maintain the PictureRxTM cards. Perhaps in future studies, the 

necessity of a registered nurse can be measured as a variable in the study.  

The final objective was to evaluate the effectiveness of the personalized medication 

schedule cards on medication adherence and self-efficacy. This objective was met as evidenced 

by the statistically significant improvement in SEAMS (p<0.001) and ARMS (p<0.05) scores 

from the preintervention to postintervention scores. Overall, implementation of the 

PictureRxTM pill card was found to significantly improve participant self-perceived medication 

adherence and self-efficacy.  

Recommendations  

 The overall goal of this quality improvement project to improve perceived medication 

adherence and self-efficacy in the independently living older adult was achieved. The use of an 

individualized, illustrated medication schedule card, such as PictureRxTM was found to be helpful 

in improving perceived medication adherence and self-efficacy in the older adult. However, this 

quality improvement study was limited by its small sample size. Future studies and replication of 

this project should be completed with a larger sample size.  

For future use or replication of this project, the project leaders recommend that other 

researchers reach out to the creators of the ARMS tool or utilize another assessment tool as many 

participants in this project suggested that there be another answer choice to include “rarely.” 
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When ask the questions “How often do you forget to take your medications?” one participant 

stated, “I forget my pills less than some of the time… I really wish there was an option to choose 

rarely because that is how often I forget to take my medication.” Another participant stated “It is 

rare that I put off refilling my medications because they cost too much. Very rare, but I guess my 

only option is some of the time.” For this specific population, it would have been beneficial to 

use a tool that accurately reflected the perceptions of the participants enrolled in the project. 

 All participants’ PictureRxTM cards were laminated for protection and handed out to each 

participant. A handful of participants since completion of this project have requested a card that 

is not laminated so they can fold it up and place it in their car or their purse for traveling 

convenience. This information will be conveyed to the key stakeholders at Pablo Towers and 

Pablo Hamlet to ensure that residents have the choice between laminated and nonlaminated cards 

should the Elderly Housing Management Corporation choose to sustain this intervention.  

In addition, the project leaders recommend that all other tools used to assist in medication 

adherence be removed and not used during this the intervention phase in order to measure actual 

rather than perceived medication adherence. Participants in this project were allowed to use their 

current methods to include a daily pill sorter, and project leaders were reliant on the perceptions 

of participants. This placed the data at risk of recall bias. Future studies should ensure that all 

other medication reminder devices be removed from the home. In order to accurately measure 

medication adherence instead of perceived adherence, all other assistive devices should be 

removed from the home and researchers would need to count each medications pill throughout 

the study.  

There were no unintended consequences, barriers, or any ongoing activities outside of the 

scope of this DNP project. Facilitators of this project include stakeholders’ recognition of poor 
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medication adherence amongst the residence in the setting and willingness to allow project 

leaders to implement PictureRxTM. Additionally, having the entire population residing within two 

locations (Pablo Towers and Pablo Hamlet) facilitated the completion of this intervention. The 

sample size of this quality improvement project was limited. Though many residents voiced 

willingness to participate in the quality improvement study initially, it was found that many did 

not believe that they required assistance with medication management.  

The results from this project and the recommendation to continue PictureRxTM will be 

shared in a meeting with stakeholders at the Elderly Housing Management Corporation so that 

they may decide whether to sustain this intervention amongst their residents. Stakeholders aim to 

use the data from this quality improvement project to apply for a grant which will provide 

stakeholders with the option to maintain their PictureRxTM subscription and hire a nurse that will 

maintain the illustrated medication schedule cards for all residents.   

 Conclusion 

This quality improvement project demonstrated that the PictureRxTM pill card along with 

medication reconciliation and educational instruction using the teach-back methodology, 

significantly improved perceived medication adherence and medication-related self-efficacy in 

the independently living older adult. Overall, the participants rated the PictureRxTM card to be 

somewhat (16.7%) or very helpful (66.7%) with many (53.4%) using it on a regular basis (once 

or more a week). While participants have extensive experience in taking medications, many were 

unsure of how to take their medications prior to project implementation. Provision of illustrated 

medication schedules improved participants’ confidence with taking medications daily. For 

example, confidence in taking medications when unsure how to take medications improved from 

66.7% to 83.3%; when unsure how what time of day to take your medications improved from 
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70% to 93.3%; and confidence in taking medications when they cause some side effects 

improved from 23.3% to 46.7% (to 60% after the two week wash out period). The needs 

assessment found that residents were unable to name the medications they take each day, state 

the reason for each medication, the amount of medication and the time of day it is to be taken, 

and identify side effects after taking the medications. The project objectives derived from the 

needs assessment were met and participants demonstrated improved medication adherence. The 

results of this project are consistent with other published literature showing that illustrated 

medication instructions significantly increase patient satisfaction, understanding, recall, and 

overall perceived adherence (Kripalani, Schmotzer, & Jacobson, 2012; Martin, Kripalani, & 

DuPapau, 2012; Leong, Tam, Xu, & Peters, 2018). 
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Appendix A 

MedMaIDE Assessment Tool 
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Appendix B 

Results from Needs Assessment using MedMaIDE 
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Appendix C 

PictureRx Demo 
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Appendix D 

Permission to Use PictureRx 
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Appendix E 

Division of Labor 

Co-Lead One: Nicole Pascarella Co- Lead Two: McKenna Blansett 

Proposal Paper 

Abstract 

Background/Significance Purpose 

Project Objectives 

Definition of Terms  

Theoretical Framework 

Review of Literature* 

Project Design/Implementation 

o  Assessment Tools 

o   IRB approval 

Data Analysis Plan 

Conclusion  

Proposal Paper 

Introduction 

Problem Statement 

Review of Literature* 

Project Design/ Implementation section 

o Goal of Project 

o Setting 

o Population 

o P-S-D-A 

o Timeline 

o Fiscal Considerations 

o Sustainability  

Permissions 

Mini Cog 

PictureRx 

MedMaIDE 

Permissions 

SEAMS 

ARMS 

PictureRx 

Project Implementation- After project approval 

Medication Reconciliation  

Entering medications into PictureRx Software 

Administer ARMS assessment tool 

Educate participants on the use and 

interpretation of PictureRx tool 

3 week follow up for ½ participants 

Administer ARMS at conclusion of study  

Administer ARMS after two-week washout 

period 

Administer Perceived Utility assessment tool 

Project Implementation – After project approval 

Baseline Assessments (NVS, MiniCog, 

Demographics) 

Print and Laminate PictureRx Cards 

Administer SEAMS assessment tool 

Educate participants on the use and 

interpretation of PictureRx tool 

3 week follow up for ½ participants  

Administer SEAMS at conclusion of study 

Administer SEAMS after two-week washout 

period   

Administer Perceived Utility assessment tool 

Results: Data Analysis  -ARMS – After project 

completion – June 1, 2019 

Results: Data Analysis  - SEAMS– After project 

completion – June 1, 2019 

Completion of Project  Completion of Project 
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*Each project leader conducted an exhaustive review of literature in addition to that outlined in 

the NUR690 course requirements. Each ROL was later edited and combined as a collaborative 

effort of the project leaders. 
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Appendix F 

Permission to Use MiniCog 
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Appendix G 

Permission to Use ARMS and SEAMS Tools 
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Appendix H 

Adherence to Refills and Medications Scale (ARMS) 

  

1. How often do you forget to take your medications?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

2. How often do you decide not to take your medications?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

3. How often do you forget to get prescriptions filled?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

4. How often do you run out of medicine?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

5. How often do you skip a dose of your medicine before you go to the doctor?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

6. How often do you miss taking your medicine when you feel better?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

7. How often do you miss taking your medicine when you feel sick?  

None of the time  

Some of the time  

Most of the time  

All of the time  
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8. How often do you miss taking your medicine when you are careless?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

9. How often do you change the dose of your medication to suit your needs?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

10. How often do you forget to take your medicine when you are supposed to take it 

more than once a day?  

None of the time  

Some of the time  

Most of the time  

All of the time  

  

11. How often do you put off refilling your medicines because they cost too much 

money? 

None of the time 

Some of the time 

Most of the time 

All of the time 

  

12. How often do you plan ahead and refill your medicines before they run out?*  

None of the time 

Some of the time 

Most of the time 

All of the time 
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Appendix I 
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Appendix J 

Newest Vital Sign 
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Appendix K 

MiniCog 
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Appendix L 
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Appendix M 

Excel Spreadsheet for Demographic Data 
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Appendix N 

Communication with Mr. Toubouti 
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Appendix O 

Excel Spreadsheet for ARMS Data 
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Appendix P 

Excel Spreadsheet for SEAMS Data 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



DNP PROJECT PROPOSAL                                              

   

 

98 

Appendix Q 

 



DNP PROJECT PROPOSAL                                                   

   

 

99 

 

  



DNP PROJECT PROPOSAL                                              

   

 

100 

Appendix R 
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Appendix S 
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Appendix T 
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Appendix U 
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Appendix V 
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Appendix W  

 


