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Background: Patients with myocardial infarction have low adherence to secondary prevention. Patients with acute coronary
syndromes usually decide not to take cardiac drugs for 7 days after discharge for various reasons and adherence rates are usually
very low. The aim of this scoping review was to identify factors influencing treatment adherence after myocardial infarction and the
role of interventions to improve treatment adherence.

Methods: Two clectronic databases (PubMed and Web of Science) were systematically searched for relevant published reviews of
interventions for adherence after myocardial infarction. Inclusion criteria were study design: randomized control trial, systematic
reviews; published in English; sample age >18 years. The methodological framework proposed by Arksey & O’Malley was used to
guide the review process of the study.

Results: Thirteen articles met the inclusion/exclusion criteria. Four of the thirteen studies assessed factors influencing patient
adherence to therapy after myocardial infarction, the remaining studies examined various interventions increasing adherence to
treatment after myocardial infarction.

Conclusion: There is a need to improve adherence of patients to treatment after myocardial infarction. Studies show that the use of
modern technologies and communication with the patients by phone improve adherence to treatment.

Keywords: adherence, nursing, myocardial infarction

Introduction
Cardiovascular disease is a major burden of noncommunicable diseases.! Reducing morbidity and mortality from
cardiovascular diseases is recognized as a key global health priority for WHO.?

Non-adherence to treatment results in potentially preventable morbidity and mortality as well as unnecessary health care
visits and therefore financial costs. Traditional methods of identifying patients with low adherence are based either on asking
patients if they have difficulty taking medications on an individual basis or on analyzing pharmacy registration data to
determine which patients have missed prescription-only medications.> While significant resources are being devoted to the
development of new therapies, non-adherence of existing drugs has become recognized but not well managed.*

More than half of all deaths in Kazakhstan were caused by cardiovascular diseases, stroke, myocardial infarction (MI)
and other diseases of the circulatory system highlighting the need to combat non-communicable diseases. Patient
adherence to prescribed antihypertensive drugs at the PHC level is too low, it is <30%.> When analyzing adherence to
treatment in Kazakhstan it was found that only 45.2% had been taking antihypertensive drugs daily.®

Ischemic heart disease is currently the leading cause of death in Europe. Of the 4,527,500 deaths reported in the
European Union (EU) in 2016, 542,700 deaths were due to coronary diseases including heart attacks. Nearly 90% of
these deaths were in people over 65 (475,600 deaths, 88% of the EU total). The highest mortality rate from coronary
heart disease is reported to be in Lithuania, the lowest one is estimated to be in France. Lithuania where 5362 -
per million people died of heart attacks, had the highest rate of any EU member state in 2017. Adherence to statins in
France is only 24%.%’
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About half of American adults say they have been prescribed at least one medication in the past 30 days and almost
a quarter of them have been prescribed three or more medications a day. The use of several drugs per day creates
difficulties for patients and thereby reduces patient adherence to treatment. It is estimated that in the United States the
adherence of patients with chronic diseases is only 50%."

Case management programs are one approach to personalized secondary prevention. These programs are designed to
improve treatment adherence and provide guidance that encourages patients to make healthy lifestyle choices and optimal
disease management. The importance of combination of counseling and regular assessment of risk factors and health
status conducted in nurse-led clinics have been supported by some available researches.” The aim of this scoping review
is to identify factors influencing adherence of patients after myocardial infarction and management of therapy in terms of
various interventions.

Methods

We described the methodological section of scoping review according to the recommendations of Arksey & O’Malley. '’
The process of conducting a scoping review is carried out iteratively, interacting with each stage reflectively, repeating
the stages if necessary for the breadth of coverage of the literature.

Search Strategy
At this stage we have formulated a research question that guides the literature search strategy (What has been known
from the existing literature about adherence to therapy in patients with myocardial infarction?). PubMed and Web of
Science databases were searched for studies published between 2010 and 2020 using the keywords (adherence, nursing,
myocardial infarction, cardiac rehabilitation).

Building a search in PubMed

Gather separate concepts:

1. Search 1: adherence AND myocardial infarction AND cardiac rehabilitation.
2. Search 2: nursing AND myocardial infarction AND cardiac rehabilitation.
3. Search 3: NOT home-based cardiac rehabilitation.

We also selected filters to limit results, such as publication dates (last 10 years), English language, Humans, articles
concerning particular age groups: > 18, specific research study types: randomized control study, systematic review. We
carried out the search strategy using a PRISMA (Figure 1).

Study Selection

In conducting this study based on patient adherence to treatment after myocardial infarction, in our initial search we
included articles published in English that presented (1) patients after myocardial infarction, (2) factors affecting
treatment in patients after myocardial infarction; and (3) interventions that improve treatment adherence. This search
yielded 556 articles. Studies that did not report original results (eg, commentaries, reviews, study protocols, and
letters to the editor) or were reported as poster abstracts or dissertations were also excluded. The remaining abstracts
and full texts were then retrieved to confirm that they met our inclusion/exclusion criteria (Table 1). The reference
lists of the retrieved full texts were also perused to identify any additional relevant articles. Finally, 13 articles met
our inclusion/exclusion criteria for this scoping review (Figure 1). We excluded studies that focused on the
rehabilitation of patients after MI at the hospital, we focused on the secondary prevention of MI at the primary
health care level.

Data Abstraction and Analysis

From the final 13 articles, the following data were charted (Tables 2 and 3): (1) study design; (2) sample; (3) research
instruments; (4) intervention; (5) data analysis, (6) statistical processing. These data were categorized and organized in
Microsoft Excel with the use of narrative summaries to report the outcomes from the studies.
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Records identified through Additional records identified
database searching (PubMed) through other sources (Web of
(n=186) science)

(n=370)
v A 4

Records after duplicates removed

(n=91)
A
Records screened R Records excluded
(n=091) (n=78)
v
Full-text articles assessed Full-text articles excluded,
for eligibility > with reasons
(n=13) (n=0)

A

Studies included in
qualitative synthesis
(n=13)

Figure | Study selection procedure.
Notes: Adapted from: Page MJ, McKenzie JE, Bossuyt PM, Boutron | et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ.
2021;372:n71. doi: https://doi.org/10.1136/bmj.n71. Creative Commons Attribution (CC BY 4.0) license (https://creativecommons.org/licenses/by/4.0/legalcode).

Results
A detailed overview of the characteristics of and key outcomes from the 13 articles is provided in Tables 2 and 4
respectively. Five randomized control studies were conducted in USA'""'3!>16 and three in Iran,'? Denmark,'* China'®

(Tables 2 and 3).

Study Design

In the studies the authors quite often used a non-experimental design (Table 2). 6 studies were randomized controlled
trials, 2 of which were double-blind'' and without blinding.'? One study was conducted using a retrospective design
(analysis of national stationary sample databases)'® and the other study was a cohort design based on a nationwide
registry."*

Sample
The analyzed studies enrolled patients (Table 2). The sample of patients included patients after MI, percutaneous
coronary interventions, patient with arterial hypertension.

Interventions

The studies were included that examined factors influencing adherence to treatment after myocardial infarction and
educational interventions to improve adherence to therapy and prevent readmission. Two studies (Table 2) used telephone
intervention to improve patient adherence after myocardial infarction.''"'*> The studies show that behavioral economics-
based motivational telephone interventions targeting patients at risk of early study dropout shortly after targeting cardiac
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Table | Exclusion and Inclusion Criteria

Criterion Inclusion Exclusion

Language of article Published in English Published in language other
than English

Data base -Search terms in PubMed and Web of Science

-peer-reviewed

Age of sample 218 <I8

Study design Randomized control study systematic reviews Other studies

ongoing research

Time period 2010-2020 Any study outside these dates

Title/abstract The title and abstract of each article had to The title and abstract of
include a combination of the following keywords: | articles not related to the title
adherence, nursing, myocardial infarction, cardiac | of research

rehabilitation

Aspect of health care | Secondary prevention, primary care level Hospital

rehabilitation improve both timeliness and potential patient return rates and represent an adjunct to outpatient
adherence.'! The positive effect of telephone observation under the supervision of nurses was noted as a method of
remote care for patients after myocardial infarction, which improves adherence to drug therapy and diet.'? Behavioral
economics-based telemedicine intervention improved adherence to low-dose aspirin treatment in patients after hospita-
lization for acute coronary syndrome. Once-daily aspirin adherence remained high among study participants who
received telemedicine interventions, readmission rates decreased.'®

The most common reasons for discontinuing a medication are ignorance of how long patients will need to take the

d"®'7 used apps to assess

medication, thus requiring interventions to inform patients. The researches by Riegel and Boy
and improve patients’ knowledge and adherence to treatment. According to the above mentioned researches elderly
patients were in 2020 ready to use electronic tablets to obtain information about their health status after myocardial
infarction and secondary prevention of the disease. The power of using mobile medical technologies lies in their ability to
involve the patient through individualized interventions.'’

One study used by One study used Handbook of Transitional Health Management after percutaneous coronary heart
disease evaluated the impact of transitional health management on adherence and prognosis in elderly patients after
myocardial infarction. Evaluation of the effect of a transitional treatment regimen on adherence and prognosis in elderly
patients with acute myocardial infarction (AMI) undergoing percutaneous coronary intervention showed an improvement
in adherence to treatment.'®

Two studies conducted retrospective researches using National Patient Registration System to investigate predictors

and risk of hospitalization in elderly patients after MI with the aim of subsequently improving adherence to therapy.'*'*

Outcomes and Measures

In this review the instruments (Table 2) can be classified by three criteria: 1) medication and diet adherence; 2) patients
quality of life and measurement of anxiety and depression symptoms; 3) patients literacy about their health. More than
one tool was used in 5 studies. The Morisky’s adherence questionnaire was used in three studies.'>'”'® Low adherence to
therapy is often found in patients with chronic diseases, in particular with cardiovascular diseases. There is a significant
or nearly significant bivariate association with non-compliance with factors such as financial insecurity, poor health
literacy, depression, and patient self-identification (nervousness or tension)'® (Table 4).
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Table 2 Characteristics of Included Studies

First Sample Study Instruments Intervention Data Analysis Statistical
Author, . Design Processing
Year, Patients
Country
| 2 3 5 6 7 8
Crowley, n=406 patients with RCT Rapid Estimate of Adult SPRITE Descriptive statistics, SAS
2015, USA arterial hypertension, Literacy in Medicine, (educational logistic regression Enterprise
[15] history of AMI Patient Health control group Guide,
undergoing secondary Questionnaire-2, after myocardial version 4.3
prevention Morisky's scale infarction by
telephone under
the guidance of
a nurse)
LaValley, n=100 patients aged 21 RCT (double Author’s tool of telephone Descriptive Statistics, -
2019, USA and older referred for blind) nonadherence barriers, | intervention 1-3 | t-test, Wilcoxon rank
[1] CR Patient Heath days after sum test, Linear
Questionnaire outpatient regression, p <0.05
referral to Intent-to-treat (ITT)
participate in CR and per-protocol
under the analysis (JMP) 12.0.1
guidance of (SAS Institute))
a nurse
Riegel, 2020, | n=130 patients aged 21| RCT - Mobile Descriptive statistics, -
USA [16] and older application quantile regression,
Wealth based on Fisher’s test
behavioral
economics,
Medication Event
Monitoring
System
Boyd, 2020, | n=45 patients aged 250 RCT Hospital Anxiety and My Interventional | Descriptive statistics, -
USA [17] with drug eluting stent Depression Scale, Drug-Eluting t test, Fisher test,
PCI Burden and Benefit Stent Educational Mann—Whitney
Questionnaire, 36-ltem App (MylDEA) U-test, Pearson chi-
Short Form Survey, square test
Morisky's scale, Rapid
Estimate of Adult
Literacy in Medicine
Desai et al, n=867,997 patients Retrospective - NIS databases Descriptive statistics, | SPSS V.22.0
2019, USA with cardio - and study (analysis analysis Pearson chi-square
[13] cerebrovascular events of the test, t-test, p <0.05
National
Inpatient
Sample
databases).
(Continued)
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Table 2 (Continued).

First Sample Study Instruments Intervention Data Analysis Statistical
Author, R Design Processing
Year, Patients
Country
Najafi et al, n=100 elderly patients RCT without Morisky’s adherence Demographic Descriptive Statistics, SPSS
2016, Iran with M| blinding questionnaire and questionnaire, t-test, Pearson chi- statistical
[12] dietary compliance Morisky’s 8-item square test, p <0.05 software
questionnaire Medication (version
Adherence 21),
Questionnaire MedCalc
(MAQ) and statistical
dietary software
adherence
questionnaire
Smedegaard 26,539 patients aged Nationwide - Danish Civil Descriptive statistics, | SAS version
et al, 2018, 265 years and lived at | registry-based Registration Age-stratified 9.4,
Denmark home and did not have | cohort study System, Danish incidence rates, R version
[14] a history of Ml at the National Patient Poisson regression 323
time of inclusion Registry model, Lexis diagram
(Danish National principle
Patient Registry)
Wu Q et al, n=150 patients with RCT CROQ-PTCA-Post Handbook of Descriptive Statistics, PASW
2019, China AMI after PCI Transitional t-test, Mann—Whitney Statistic
[18] Health U-test, multiple linear 17.0
Management regression, Pearson
after PCI chi-square test,
Logrank test, Cox
regression

Health literacy was assessed via the Rapid Estimate of Adult Literacy in Medicine (REALM) in 2 studies.'>'” The
Patient Health Questionnaire was used in two studies and the aspect of identifying oneself as nervous and tense is a factor
associated with non-compliance with the treatment regimen.'>'®

The study applying the MyIDEA educational app used the following tools: Hospital Anxiety and Depression Scale,
Burden and Benefit Questionnaire, 36-Item Short Form Survey and Morisky's scale,'’ Dietary compliance
questionnaire'? and CROQ-PTCA-Post.'®

The use of interventions aimed at studying the factors affect the increase in adherence to treatment. It is known that
women are less adherent to lipid-lowering drugs than men.'® It is also noted that it is worth paying special attention to
elderly patients with concomitant diseases; unemployed and unmarried people, less educated people, people with lower

income people.

Discussion

Our scoping review identified only 13 studies that examined factors influencing treatment adherence in patients after
myocardial infarction and the role of various interventions to increase adherence. Most of the studies used Morisky’s
adherence questionnaire to measure patient adherence and were randomized controlled trials.

Non-adherence is a serious barrier to long-term treatment of patients after MI which can be associated with medical,
social and economic consequences.” Factors associated with non-compliance with the bivariate analysis regimen include
younger age, smoking, financial insecurity, identification as a nervous or stressed person, a higher score in life chaos,
more anxiety about myocardial infarction, and more anxiety about stroke.'”
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Table 3 Research Results

No First Author, Content Description/Result
Year
1. Crowley, 2015 Study of factors influencing adherence to treatment of | Financial insecurity, low medical literacy, depression, self-
[15] patients with myocardial infarction identification (nervousness or tension)
2. Smedegaard, 2018 | Study of predictors and risk of hospitalization of elderly | Predictors: older age, dementia, home care, Parkinson’s
[14] patients after myocardial infarction disease, cerebrovascular disease, loneliness, depression,

and arrhythmia; increase in the frequency of

hospitalizations with increasing age of the patient

3. LaValley, 2019 [11] | The impact of telemedicine on adherence to cardiac Improved attendance at cardiac rehabilitation

rehabilitation attendance

4. Najafi, 2016 [12] The impact of telephone conversations on diet and Improved adherence to diet and medication
adherence to treatment in patients with myocardial

infarction

5. Riegel, 2020 [16] The impact of behavioral economics telemedicine on Improved adherence to aspirin, reduced readmission rate

treatment adherence in post-myocardial infarction

patients
6. Boyd, 2020 [17] The impact of the MyIDEA educational application on | Positive impact on older patients and their willingness to
adherence to therapy in patients after myocardial use electronic tablets with information about their health
infarction
7. Desai, 2019 [13] Identification of a tendency of non-adherence to Demonstration of high rates of hospital mortality, a trend
treatment in patients with acute coronary syndrome towards an increase in overall mortality and the risk of
cardiovascular events in hospital patients with low
adherence
8. Wu, 2019 [18] Assessment of the impact of a transitional treatment Improved adherence to therapy, low readmission rate

regimen on adherence and prognosis in elderly patients

after myocardial infarction

Factors influencing adherence to treatment are gender,'®

older age, presence of comorbidities, unemployed and
unmarried persons, persons with low education and income.*”

Myocardial infarction is a life-threatening form of coronary heart disease. Long-term treatment of patients after
myocardial infarction is based on the implementation of a therapeutic plan, including lifestyle changes and pharma-
cotherapy using various influences. The need to improve adherence of patients to treatment after myocardial infarction is
required.”

Impact of transitional treatment on adherence and prognosis in elderly patients with acute myocardial infarction who
underwent percutaneous coronary intervention demonstrated better adherence to treatment, adherence to follow-up
examinations, a propensity for a healthy lifestyle and improved clinical parameters, as well as a lower incidence of
adverse cardiovascular events and repeated hospitalizations. Transitional health management using the Handbook of
Transitional Health Management is an effective intervention for patients with percutaneous coronary intervention after
discharge.'®

Nurse-led patient counseling based on a belief model®' positively affect the patient’s involvement in healthy behavior,
improves patient adherence and self-control after myocardial infarction.'*">

Patients who have had a myocardial infarction need to undergo cardiac rehabilitation to improve their health and
prevent complications and recurrences of myocardial infarction. Evidence shows that attending the maximum number of
sessions of cardiac rehabilitation reduces the risk and improves survival in older people after myocardial infarction,*

therefore an intervention to improve adherence is needed to optimize risk reduction and secondary prevention. Telephone
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Table 4 Systematic Reviews

Author, Year Period of Adherence Influencing Studies Coverage of Cardiac
Systematic Factors Rehabilitation and
Review Adherence to Cardiac
Rehabilitation
Improving
Bots SH, 2021 From 01/01/2004 Effect of gender on 28 -
[19] to June 2016 treatment adherence
Ruano-Ravina From 01/01/2004 | Older age, women, patients 29 -
A, 2016 [20] to June 2016 with comorbidities,
unemployed and unmarried
people, less educated
people and with lower
income

Santiago de July 2018 - 26 +
Aratjo Pio C
[23]
Davies P [24] 2001-2008 - 10 +
Karmali KN, 2010 - 28 +
2014 [25]

intervention shows improved patient adherence to medications and cardiac rehabilitation attendance.'' Interventions
using telemedicine such as individual consultations of patients by phone, the use of audio and video communications
increase adherence of patients to cardiac rehabilitation.?****

This scoping review describes interventions that address patient-identified barriers to attending cardiac rehabilitation
after myocardial infarction, interventions that help increase the likelihood of rehabilitation success. These programs are:
regular nurse or therapist-led visits, early post-discharge visits, letters of motivation, gender-responsive programs, and
transition phase programs for older patients.”

Compliance with the dietary and drug regimen plays an important role in successful treatment and reduces the
negative complications and severity of the course of diseases of the cardiovascular system. Approximately 24% of
patients with ACS do not take their heart medications within 7 days of discharge, adherence rates are typically around
60—75% adherence to secondary prevention is low?® Modern technologies can help solve the problem of treatment
adherence.”’ Riegel and others have used telemedicine intervention to improve adherence to low-dose aspirin treatment
in patients after hospitalization for acute coronary syndrome. Once-daily aspirin adherence remained high among study
participants who received telemedicine interventions, and readmission rates were reduced.'®

The power of using mobile medical technologies lies in their ability to involve the patient through individual
interventions and increase adherence to therapy.”**° The MyIDEA educational app is a tablet-based educational program
developed in collaboration with patients, cardiologists, pharmacists, nurses, computer scientists and biomedical illus-
trators. This application used the stories of patients with cardiovascular disease to help an elderly patient plan and

. . .. . 1
overcome common barriers to adherence, which had a positive impact on treatment adherence.'’

Conclusion
In this scoping review we present results from 13 adherence studies of patients after myocardial infarction. Existing
evidence demonstrates the importance of improving adherence to treatment among patients after myocardial infarction

through the use of telemedicine in the form of telephone interventions and modern applications.
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Implications for Practice

This study uncovers interventions that can increase adherence to treatment and participation in cardiac rehabilitation,
such as telephone counseling, the use of various applications, taking into account the barriers to adherence. Strategies
to overcome barriers to adherence can be helpful in improving adherence. Barriers to adherence to and participation
in cardiac rehabilitation are many and varied, and reasons for non-participation may vary from person to person.

Disclosure
The authors report no conflicts of interest in this work.
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