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Abstract

Background—Reducing the rate of rehospitalization among heart failure patients is a major 

public health challenge; medication non-adherence is a crucial factor shown to trigger 

rehospitalizations. Objective: To collect pilot data to inform the design of educational 

interventions targeted to heart failure patients and their caregivers to improve medication 

adherence.

Methods—Heart failure patients with an implantable cardioverter defibrillator and their family 

caregivers were recruited from an outpatient electrophysiology clinic at an urban university 

medical center (N = 10 caregiver and patient dyads, 70% race/ethnic minority, mean patient age = 

63 years). Quantitative and qualitative research methods were utilized. Semi-structured individual 

interviews were conducted to assess patients’ and caregivers’ individual interest in, and access to, 

new medication adherence technologies. Patient adherence to medications, medication self-

efficacy, and depression were assessed by validated questionnaires. Medication adherence and 

hospitalization rates were assessed among patients at 30-days post-clinic visit by mailed survey.

Results—At baseline, 60% of patients reported sometimes forgetting to take their medications. 

The most common factors associated with non-adherence included forgetfulness (50%), having 

other medications to take (20%), and being symptom-free (20%). At 30-day follow-up, half of 

patients reported non-adherence to their medications, and 1 in 10 reported being hospitalized 

within the past month. Dyads reported widespread access to technology, with the majority of 

dyads showing interest in mobile applications and text messaging. There was less acceptance of 

medication-dispensing technologies; caregivers and patients were concerned about added burden.

Conclusions—The majority of etiologies of medication non-adherence were subject to 

intervention. Enthusiasm from patients and caregivers in new technologies to aid in adherence was 

tempered by potential burden, and should be considered when designing interventions to promote 

adherence.
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1 Introduction

Heart failure is one of the most common cardiac diagnoses among individuals 65 years and 

older, with over 1 million hospitalizations for heart failure each year in the U.S. alone, at an 

estimated cost of $29 billion dollars.[1] Medication adherence has recently been shown to be 

the strongest predictor of hospitalization among heart failure patients.[2]

Optimal adherence to medications, and thus better management of heart failure, is especially 

important for heart failure patients who also have implantable cardioverter defibrillators 

(ICD)s. The majority of hospitalizations for ICD patients are caused by multiple appropriate 

shock interventions,[3] many times in the setting of worsening heart failure. Reducing the 

occurrence of ICD shocks could potentially lead to decreased rates of rehospitalization 

and/or death in heart failure patients.[4, 5] One of the first-line approaches recommended for 

reduction of shocks is the use of anti-arrhythmic medications or beta-blockers.[6] However, 

optimal adherence to beta blockers is reached in only 47%–57% of heart failure patients.[7]

A potential low-cost novel strategy to reduce heart failure hospitalization rates is to target 

education for heart failure patients and their informal caregivers to increase adherence to 

medical recommendations, including adherence to medications. In a hospital-based study we 

demonstrated that the majority of hospitalized cardiac patients had access to a caregiver,[8] 

and that caregiving was linked to greater medication adherence.[9] However, patients with 

informal caregivers compared to those without were sicker and more likely to be 

rehospitalized, suggesting they may be a key population to target with evidence-based 

interventions to improve outcomes.[10]

In this study, we sought to explore factors that may affect adherence to medications among 

heart failure patients with an ICD and their caregivers, an understudied population. The 

objective of this study was to collect pilot data to inform the design of family-based 

educational interventions to improve medication adherence among patients with heart 

failure.

2 Methods

2.1 Study design

This was a qualitative and quantitative pilot study conducted among heart failure patients 

and their informal caregivers. Patient and caregiver participants were recruited from the 

outpatient electrophysiology clinic at Columbia University Medical Center/New York 

Presbyterian Hospital, and were enrolled between March 2013 and May 2013. Participants 

completed a baseline assessment and interview composed of semi-structured interviews and 

standardized questionnaires during the baseline visit, and a standardized mailed 

questionnaire at 30-days. Follow up at 30-days was 100%.

2.2 Study participants

The study population comprised New York Heart Association (NYHA) class II-III heart 

failure patients with ICDs, and informal caregivers designated by the patients (n = 10 

dyads). Each dyad consisted of one caregiver and one patient. Informal caregivers were 
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defined as a family member, spouse or friend who assisted with daily activities and medical 

care for the patient without receiving compensation. Patient and/or caregiver participants 

were excluded if they were unable to complete the interview and/or surveys, or if they did 

not speak English or Spanish. All patient and caregiver participants were required to give 

written informed consent. The study was approved by the Institutional Review board of 

Columbia University Medical Center.

2.3 Baseline qualitative assessments

Both patient and caregiver participants completed semi-structured qualitative interviews on 

their experiences with, and willingness to use medication adherence technology. The 

qualitative method of study was chosen in order to elicit first-hand descriptive data from 

participants, in their own words. Barriers to medication adherence and feasibility of 

potential interventions were assessed via interviews conducted by a bilingual (English/

Spanish) research assistant interviewer trained in qualitative methodology.

Participants were interviewed together as a dyad (caregiver and patient). They were asked to 

speak about their interests and preferences for potential technology designed to increase 

medication adherence. Total duration of the interviews was approximately 60 minutes each. 

Interviews were audio taped using an electronic tape recorder and subsequently transcribed. 

A sample question was, “Would you be interested in using innovative technologies such as 

text messaging and mobile applications?” Additional probing questions and appropriate 

prompts (e.g., “tell me more”) were used as appropriate.

2.4 Baseline quantitative assessments

Patient participants completed standardized, validated questionnaires at baseline regarding 

demographics, medication adherence, medication self-efficacy, and depressive symptoms.

Medication adherence was assessed by the Morisky Medication scale.[11] The Morisky 

Medication scale is a four question self-report assessment for measuring adherence to 

medication regimen, based on the theory that lapse in medication taking is attributable to a 

combination of forgetfulness, careless behavior, medication cessation with symptom relief 

or adverse symptoms with medication taking. A sample question is, “Do you ever forget to 

take your medicine?” Answers are scored as yes or no. The number of “yes” responses are 

then tabulated on a scale ranging from 0 (high adherence) to 4 (low adherence). This 

instrument has high reliability (α = .61), internal consistency predictive validity and 

concurrent validity.

Medication self–efficacy was assessed by the Medication Adherence Self Efficacy Scale 

(MASES-R).[12] It is a 13-item questionnaire that assesses patient’s opinion of their ability 

to adhere to their medication regimen in certain situations (α = .91). A sample situation is, 

“when you are busy at home”. Scoring is based on response with 4 points for a response of 

“extremely sure” and 1 point for a response of “not at all sure”.

Depressive symptoms were assessed by the Beck Depression Inventory, second edition 

(BDI-II).[13] This 21 item self-report instrument allows for a quantitative assessment of 

depression over a 2-week period that is concordant with criteria for depression as detailed in 
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DSM IV. Each item is scored on a four-point scale and total scores correspond to minimal 

depression (0–13 points), mild depression (14–19 points), moderate depression (20–28 

points), and severe depression (>29 points). This instrument has been shown to have good 

validity and reliability (α = .86).

2.5 Thirty-Day follow-up assessments

A brief 1-page questionnaire was mailed to patient participants at 30-days to assess 

medication adherence and hospital admissions that took place within the previous month.

2.6 Qualitative analysis

Data derived from the qualitative portion of this study was analyzed by conventional content 

analysis, which is appropriate when there is limited research in a specific area.[14] The 

criteria established by Lincoln and Guba including credibility, dependability, confirmability 

and transferability were used to ascertain the trustworthiness of this qualitative 

research.[15, 16] Methodology triangulation was employed through the use of interviews, 

questionnaires, as well as observations of the participants during the interviews.

Qualitative interview recordings were transcribed verbatim. Categories or themes were 

established based on the available literature and a conceptual framework was established. 

The established framework included the following categories: 1) technology experience, 2) 

challenges, 3) usability and interest, and 4) medication adherence experience. Observations 

regarding patient and caregiver participant responses on their interest and preferences for 

medication adherence technology were synthesized and systematically coded according to 

themes that emerged from the data. Under the category of technology experience, 

subcategories included reactions/feelings, and perceptions. The challenges category 

included subcategories of physical challenges and mental challenges. The usability and 

interest category included subcategories of implementation and likelihood of use. The 

medication adherence experience category was divided into subcategories of cost and 

reminders. Transcripts were read and coded using the established codebook until saturation 

of themes was reached.

2.7 Quantitative analysis

Quantitative analyses were performed using SAS statistical software (version 9.2, Cary NC). 

Continuous variables were described using means, and categorical variables were described 

using frequencies. The association between depressive symptoms and medication non-

adherence was evaluated using logistic regression.

3 Results

3.1 Participant characteristics

The characteristics of the participants are presented in Table 1. Patients were older than their 

caregivers. Nine out of 10 caregivers were female. Twice as many caregivers were college 

educated compared to patients. Over half of the caregivers were the patient’s spouse/partner.
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3.2 Medication adherence

Six out of 10 patients reported sometimes forgetting to take their medications according to 

Morisky Medication scale. The most common situations that made it difficult for patients to 

remember taking their medications as prescribed included “when they are busy at home” 

(30%), “when they are in a public place” (20%), “when they have other medications to take” 

(20%), and “when they feel well” (20%), as measured by the MASES-R.

In semi-structured interviews on the topic of medication adherence technologies, the 

overwhelming majority of patients and caregivers reported having access to the internet 

(80%) and owning a cell phone (70%), particularly smart phones with internet capability 

(60%). Half of patients and caregivers reported being interested in using innovative 

technologies such as text messaging and mobile applications to assist with their daily 

healthcare needs. However, 80% of caregivers and 40% of patients reported that they would 

not be likely to use technologies such as medication dispensing machines, Glow-cap 

medication reminders, and text message reminders if they were available at a small cost.

Patient and caregiver qualitative feedback regarding the use of technology to improve 

medication adherence is presented in Table 2. In general, patients were open to trying new 

technologies to assist with medication adherence, provided that someone showed them how 

to use it and gave a through explanation of the device(s). Potential challenges mentioned by 

patients included the possibility of not hearing an alarm or reminder bell on a device, or 

what would happen if the device stops working properly. Some caregivers expressed 

concerns about potential additional burden that new technologies may confer. The majority 

of patients said that they were likely to use new technology to improve their adherence to 

medications, or at least try it, depending on the specific costs and benefits to them.

3.3 Depressive symptoms

Patient Beck Depression Inventory score ranged from zero to 19 points, with a mean score 

of 8.3 points. Ten percent of participants were classified as mildly depressed at baseline, as 

measured by the Beck Depression Inventory.

3.4 Medication non-adherence and hospitalization at 30-Days

At 30-day follow-up, 1 out of 10 patients reported being readmitted to the hospital within 

the past month, and half of patients reported non-adherence to their medications (missing 

one or more pills/doses per week, on average). There was a trend for significantly higher 

baseline depression scores among patients who were non-adherent to their medications at 

30-days versus those who were adherent at 30-days (mean Beck Depression Inventory score 

of 11.6 vs. 5.0, p = .07).

4 Discussion

Several important findings from this study can inform the development of educational 

interventions for heart failure patients and their caregivers, designed to improve medication 

adherence. More than half of patients reported non-adherence to their medications and the 

most common barriers to adherence identified in both quantitative and qualitative 
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approaches were forgetting to take their medications due to distractions in daily life, being 

away from home, having more than one medication to take, and feeling well enough not to 

take it. Potential mechanisms to increase adherence that were acceptable were mobile 

applications, automated check-ins, and text message medication reminders. Patient-caregiver 

dyads reported widespread access to technology including smart phones, suggesting 

potential modes for improving adherence. There was less acceptance of medication-

dispensing technologies, as the majority of caregivers (and a few of the patients) were 

concerned about additional burden to their already cumbersome medical regimens. The 

concerns expressed by the participants in this study are similar to those in previous studies 

of the experiences of heart failure patients.[17]

Our findings related to reasons for non-adherence are consistent with prior research.[18–20] 

Ho, Bryson, and Rumsfeld (2009) used five major groupings to characterize the etiology of 

non-adherence as related to the “health system”, “socio-economic factors”, “condition”, 

“patient”, or “therapy” which supports a general trend in the literature towards a 

multifactorial explanation of non-adherence.[20] The majority of etiologies of non-adherence 

identified in our study of heart failure patients with ICDs can be grouped into the latter three 

categories, and are thus amenable to behavioral intervention. This indicates that a tailored 

intervention might help to mitigate the “condition”, “patient” and “therapy” aspects of non-

adherence and respectively, cue the patient to take medication when symptoms are not 

present, encourage medication-taking behavior, and help the patient navigate potentially 

complex medical regimens.[20] The added challenge for clinicians in developing such 

interventions will lie in fulfilling these needs without introducing additional burden, which 

was an important concern identified by participants.

In our study, we also noted a higher incidence of depression based on the BDI-II among 

patients who were non-adherent to medications. The association between depression and 

medication non-adherence has been documented previously.[21, 22] However few studies 

have examined this relationship in heart failure patients. While our study did not formally 

test for causal relation between depression and non-adherence, the data suggest that 

identifying patients who are depressed may help to detect those at risk for non-adherence.

The strengths of this study include the mix of qualitative and quantitative methodology in a 

diverse, high-risk population. This study has limitations that should be considered. First, this 

study had a relatively small sample size and the patients were limited to NYHA class II and 

III. Thus, the findings may be less generalizable to a general population of heart failure 

patients with ICDs and their informal caregivers. Medication adherence was ascertained by 

self-report, as opposed to more objective measures such as electronic medication measuring 

or direct observation. However, the Morisky Medication Scale is validated and predictive of 

cardiovascular-associated medication taking behavior.[11]

5 Conclusion

In conclusion, this study provides important insight into the experiences of heart failure 

patients with an ICD and their informal caregivers that may be used to inform the design of 

interventions aimed to improve medication adherence. Non-adherence to medications in 
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heart failure patients contributes to a substantial burden on the healthcare system. The 

majority of etiologies of medication non-adherence identified in this study were subject to 

intervention. These data indicate that patients and their caregivers are receptive to new 

technologies aimed to improve adherence. This enthusiasm from patients and caregivers was 

tempered by potential burden, and should be considered when designing interventions to 

promote adherence.
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Table 1

Characteristics of study participants (N = 20)

Characteristic
Caregivers (n = 10) Patients (n = 10)

N (%) N (%)

Age in Years (Mean ± SD) 53±17 63±20

Female vs. Male 9 (90) 6 (60)

Married vs. Single/Divorced/Separated 7 (70) 6 (60)

Education (≥ college vs. <college) 6 (60) 3 (30)

Race/Ethnicity:

 Caucasian 3 (30) 3 (30)

 Black 3 (30) 2 (20)

 Hispanic 3 (30) 3 (30)

 Other 1 (10) 2 (20)

J Nurs Educ Pract. Author manuscript; available in PMC 2015 January 27.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Aggarwal et al. Page 10

Table 2

Quotes from patients and caregivers regarding medication adherence technologies

Patients’ Perceived Advantages:

“The technologies to assist with medication would benefit me in helping me to become independent by keeping track of all of my medications 
and could potentially be life-saving.”

“I am open to trying new things that can help me…I think messages are easier then me trying to do something on the computer.”

“Perhaps an app or something to create logs or better yet to seamlessly order my prescriptions without the run around of trying to locate the 
physician.”

“It is always helpful to have access to all your information makes you an informed patient. I like to be informed.”

“I would benefit from text reminders. Text messaging is something I use often.”

“Make it easier to remember and provide a second reminder option.”

Patients’ Perceived Challenges:

“For me, this is for a much younger generation. I am more into paper and pencil or just keeping track myself. I also have my wife who is helpful 
in reminding me.”

“I am an old lady I do not know anything about technology. To me it looks like overwhelming I do not know if I could use.”

“...reminder bell for medicine may not hear or if the device is not accurate.”

“I do not have time for all this. I have cards that tell me when I have appointments, I have a calendar, I have my daughter.”

“Depends on cost. I can remember and would be up for using but I do not have extra money to be spending in things that I can do myself.”

Caregivers’ Perceived Advantages:

“He [the patient] is busy with doctors’ appointments or not at home and I cannot always monitor him so sometimes I do not know how to help. 
We need help but there is no one to help us. Sometimes we do not understand what to do with the medicine. Someone to teach us how to 
understand and do things right would be good. A phone call or a check-in, at least.”

“With mom there is so much going on. She is getting sicker and if there was a way that could make it easier on us to monitor her and know she 
is ok I think it would give us peace of mind.”

“Yes, I receive text messages from my billpay and other companies…By reading them though, it’s a good reminder.”

“Yes, I would like that. We currently write everything by hand on our calendar at home.”

“I would be interested in that to help us remember all of the different medications.”

“That would be helpful because it is extremely important for my daughter to remember to take her potassium.”

Caregivers’ Perceived Challenges:

“This all sounds helpful but not sure how this would actually work on a day-to-day basis. It seems like a lot of checking and additional work for 
me. I feel like I have enough going on and enough things to check that this would only add to the burden of the day.”

“Do not have access not really interested.”

“I feel that we may not be able to access because these things tend to be expensive.”

“Not sure I think it would depend on how it all works and how easy it is to access. Because I am not quick on all this technology stuff.”
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