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Introduction: Ischemic strokes and their recurrence create an immense disease burden globally. Therefore, preventing recurrent
strokes by promoting medication adherence is crucial to reduce morbidity and mortality. In addition, understanding the barriers to
medication adherence related to the social determinants of health (SDoH) could promote equity among persons with ischemic stroke.
Objective: To explore the barriers to medication adherence among patients with ischemic stroke through the SDoH.

Methods: This systematic review included studies published between January 2018 and December 2022 identified through PubMed,
MEDLINE, Web of Science, and CINAHL Plus Full Text. The descriptions of the studies were systematically summarized and
discussed based on the SDoH from the US Healthy People 2030 initiative.

Results: Eight studies met the inclusion criteria and were included in this review. The most common barrier to adherence was
inappropriate medication beliefs, medication side effects, and patient-physician relationship, which relate to the dimensions of
healthcare access and quality. Health literacy and health perception, dependent on education access and quality, frequently influenced
adherence. Other social determinants, such as financial strain and social and community context, were found to alter adherence
behaviors. No study addressed the neighborhood and built environment domain. We found that cognitive impairment is another factor
that impacts adherence outcomes among stroke patients.

Conclusion: Multifaceted approaches are needed to address the SDoH to improve medication adherence among patients with
ischemic stroke. This review emphasized strategies, including patient education, provider-patient communication, social support,
health literacy, technology, and policy advocacy to enhance adherence.
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Introduction
Stroke is the leading cause of death and disability worldwide.' The report from the Global Burden of Diseases, Injuries,
and Risk Factors Study (GBD) in 2019 shows that there were 12.2 million incident cases of stroke, and 6.55 million of
those were fatal.? Globally, ischemic stroke (IS) constituted 62.4% of all incident strokes in 2019. At the same time,
27.9% and 9.7% were intracerebral and subarachnoid hemorrhages, respectively.” In the United States (US), more than
795,000 people have a stroke, and more than 76% are first strokes;3 moreover, 87% of all strokes in the US are IS.2
Consequently, the US spent almost $53 billion between 2017 and 2018, including healthcare services, medication to treat
strokes, and missed days at work.?

Previous studies have reported on the prognosis and risk of stroke recurrence in patients with a history of stroke. For
example, cognitive impairment was found frequently in patients with multiple lacunar infarction recurrences,* while in

Patient Preference and Adherence 2023:17 2161-2174 2161
Received: 5 May 2023 © 2023 Ruksakulpiwat et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
AT terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing

Accepted: 11 August 2023
Published: 30 August 2023

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-2168-5195
http://orcid.org/0000-0001-6465-0721
http://orcid.org/0000-0003-4915-5698
http://orcid.org/0000-0001-8208-0742
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Ruksakulpiwat et al Dove

cardioembolic stroke, early recurrent embolization emerged as the most important predictor of in-hospital mortality.®
A study by Flach et al in the United Kingdom, which includes 6,052 patients with a first-ever stroke, shows that the risk
of stroke recurrence in five years ranged between 10% to 18% from 1995 to 2005. When accounting for death as
a competing risk, the 5-year recurrence rate was 8.7%, and the 10-year recurrence was 11.2%.° Han et al included 1185
Chinese individuals who experienced initial stroke events. Their results revealed that the overall rate of recurrent stroke
within one year and five years was 5.7% overall within one year, 6.9% in men and 4.6% in women, and 22.5% within
five years, with 24.0% in men and 20.2% in women, respectively.” Another study from Germany aimed to determine the
frequency and timing of recurrent strokes. The results showed that the risk of recurrence was 1.2% in the first 30 days,
3.4% within 90 days, 7.4% within one year, and 19.4% within five years.® Moreover, the mortality rate from a recurrent
stroke was higher than the first stroke.’ Thus, stroke recurrence prevention is essential.'®

Adherence to a stroke-preventive medication has been reported to be a promising way to prevent stroke recurrence.'!
However, medication adherence rates in stroke patients are poor. Multiple studies have reported that between 40% to
50% of stroke patients do not adhere to their medication.'>'? This result is consistent with a meta-analysis of 63
observational studies, which found that the overall medication adherence rate of patients with stroke was only 64.1%."

Previous studies have found factors that impact medication adherence. For example, financial problems,'*'*

1718 social support,'®2! health literacy,>* 24,25 22,2426

education, or sociodemographic factors such as age and gender.
Thus, it is essential to understand the factors that influence medication adherence comprehensively. That knowledge
could benefit future interventional research studies that can incorporate these factors and help improve medication
adherence rates and health outcomes in IS patients.

In this systematic review, the social determinants of health model (SDoH) framework retrieved from the US
Department of Health and Human Services Healthy People 2030 initiative was used to guide data synthesis to understand
barriers to medication adherence in patients with IS.>” SDoH are considered conditions in the environment where people
live that involve a wide range of health, functioning, and quality-of-life outcomes and risks.”® SDoH can be grouped into
five domains; (1) Economic Stability, (2) Education Access and Quality, (3) Health Care Access and Quality, (4)
Neighborhood and Built Environment, and (5) Social and Community Context.”® Briefly, in the data synthesis process,
themes have been extracted from the key findings of the included studies by examining the similarities and differences
between the main findings based on the five domains in SDoH. Moreover, sub-themes will then be abstracted according
to the more specific target of the corresponding findings as needed, similar to how qualitative researchers produce
themes.”” Therefore, we explored the barriers to medication adherence among patients with IS through the SDoH

framework.

Methods

Identify Relevant Studies

We used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines™” in this systematic
review to present the literature’s identification, screening, exclusion, and inclusion flow diagram. Four electronic databases,
PubMed, MEDLINE, Web of Science, and CINAHL Plus Full Text, were systematically searched on November 21, 2022, to
identify preliminary studies published between January 2018 and December 2022, reporting barriers to medication adherence
in patients with IS to capture the most recent studies at the time the visionary goal of Healthy People 2030 announced. The
researcher combined the search terms: (Ischemic Stroke* OR Ischemic Stroke* OR Cryptogenic Ischemic Stroke* OR
Cryptogenic Stroke* OR Cryptogenic Embolism Stroke* OR Wake up Stroke* OR Acute Ischemic Stroke* OR Embolic
Stroke* OR Cardioembolic Stroke* OR Cardio-embolic Stroke* OR Thrombotic Stroke* OR Acute Thrombotic Stroke* OR
Lacunar Stroke* OR Lacunar Syndrome* OR Lacunar Infarction* OR Lacunar Infarct*) AND (Medication Adherence OR
Medication Non-adherence OR Medication Non-compliance OR Medication Persistence OR Medication Compliance OR
Medication NonCompliance) OR AB=(Medication Adherence OR Medication Non-adherence OR Medication Non-
compliance OR Medication Persistence OR Medication Compliance OR Medication NonCompliance) AND (Barrier*)
using Boolean phrases. In addition, reference lists of the included studies were manually searched to obtain relevant studies.
All references identified were stored in EndNote. The detailed search strategy is shown in Supplementary Table 1.
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Study Selection

Titles and abstracts were screened for eligible studies. The full text was then assessed to decide whether it was relevant.
Finally, inclusion criteria were implemented to guarantee that only studies considered relevant to our objective were
included. Similarly, exclusion criteria were used to eliminate literature not affiliated with the review (Table 1).

Quality Assessment

The quality assessment aims to assess a study’s methodological quality and determine the extent to which a study has
addressed the possibility of bias in its design, conduct, and analysis. In this study, two researchers assessed the methodo-
logical quality of studies independently using the Joanna Briggs Institute (JBI) critical appraisal tools designed for systematic

review, including the JBI critical appraisal checklist for analytical cross-sectional studies and qualitative research.®'~*

Data Extraction
The standardized chart for data extraction (Supplementary Table 2) developed for this review included the following data

for each study: Reference, country, year, study design, the sample size of the target population (n), age (year), the study
aims, medication adherence measurement, key findings, themes (barriers to medication adherence) based on SDoH
domains and summarize/further research implications.

Data Synthesis

In this review, the convergent integrated analysis framework suggested by JBI for systematic reviews was utilized for the
data synthesis of the included studies.” In the data synthesis process, themes will be extracted from the key findings of
the included studies by examining the similarities and differences between the main findings base on five domains in
SDoH: 1) Economic Stability, 2) Education Access and Quality, 3) Health Care Access and Quality, 4) Neighborhood and
Built Environment, 5) Social and Community Context. Moreover, sub-themes will then be abstracted according to the

more specific target of the corresponding findings as needed, similar to how qualitative researchers produce themes.*

Results

Search Results

Following the PRISMA guidelines,> a total of 114 articles were initially identified, with four additional ones found from
other resources. No duplicate articles were identified. Subsequently, the remaining articles were screened by their titles
and abstracts based on the inclusion and exclusion criteria (see Table 1). At this stage, 105 articles did not meet the
inclusion criteria and were excluded, leaving nine articles eligible for full-text screening. During the full-text screening
phase, one article was excluded as it did not include the IS population. Consequently, eight studies were included in the
quality appraisal (see Figure 1).

Table | Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

® Human participants aged |8 years or older

® Original quantitative, qualitative, or mixed methods studies

® |nvestigated the barriers to medication adherence/factors that impact
medication adherence in patients with ischemic stroke (the study can
combine patients with other stroke types, but most study participants
must be patients with ischemic stroke)

® All types of settings are acceptable, including inpatient, outpatient, or
home

® Described in the English language

® Studies published between January 2018 -December 2022

® The study did not include the population of interest or concerned
animal subjects

® Conference proceedings, abstracts, review articles, theoretical

papers, pilot studies, protocols, dissertations, letters to the editor,

opinion (viewpoint), statement papers, government documents, or

working papers
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Figure | PRISMA flow chart.
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Notes: Adapted from Moher D, Liberati A, Tetzlaff |, Altman DG, Group P. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Phys

Ther. 2009;89(9):873-880.>3

Description of Included Studies
Table 2 shows that most included studies were published in 2020 (n = 3, 37.5%). Two articles were conducted in India

(25%). Each with one study (12.5%) was conducted in China, French, Lebanon, Singapore, the Republic of Korea, and
Greece. The majority of the study design was cross-sectional (n = 7, 87.5%). One was a qualitative study (n =1, 12.5%).
Most of the studies studied on IS population (n =7, 58.33%). Sample size ranged from 1 to 50 (n=1, 12.5%), 50 to 100 (n=
1, 12.5%), 100 to 200 (n = 3, 37.5%), 200 to 300 (n = 2, 25%), and more than 300 (n = 1, 12.5%). Among the validated

Table 2 The Characteristics of the Included Studies

Characteristic Number* | Percentage (%)
Publication year
2022 2 25
2021 2 25
2020 3 375
2019 [ 12.5
(Continued)
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Table 2 (Continued).

Characteristic Number* | Percentage (%)
Country
India 2 25
China | 12.5
French | 12.5
Lebanon | 12.5
Singapore | 12.5
Republic of Korea | 12.5
Greece | 12.5
Study design
Cross-sectional study 7 87.5
Qualitative study | 12.5
Target population
Ischemic stroke 7 58.33
Transient ischemic attack 3 25
Acute ischemic stroke | 8.33
Hemorrhagic stroke | 833
Sample size (n)
1-50 | 12.5
> 50-100 | 12.5
> 100-200 3 375
> 200-300 2 25
> 300 | 12.5
Medication adherence measurement
The shortened Medication Adherence Report Scale (MARS-5) 3 37.5
The 8-item Morisky Medication Adherence Scale (MMAS) | 12.5
The Lebanese Medication Adherence Scale (LMAS-14) | 12.5
Semi-structured interview | 12.5
Self-report** | 12.5
A medication adherence assessment questionnaire was developed based on the | 12.5
patients’ common problems

Notes: *The number of included studies in which one study may contribute to > | characteristic. **Self-reported medication adherence
was defined as the consumption of at least > 80% of their medications for the last two weeks, based on the patient’s last prescription.

scales used to measure medication adherence was the shortened Medication Adherence Report Scale (MARS-5) (n = 3,
37.5%), the 8-item Morisky Medication Adherence Scale (MMAS) (n = 1, 12.5%), and the Lebanese Medication

Adherence Scale (LMAS-14) (n =1, 12.5%).
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Assessment of Methodological Quality

The methodological quality of the included studies was evaluated by the JBI critical appraisal checklist for analytical
cross-sectional studies and qualitative research.”’ The results show that contents about the methodological quality were
clearly reported in the included studies (all above 50%), thus minimizing the risk of bias in study design, conduct, and
analysis (Supplementary Table 3).

Description of Barriers to Medication Adherence in Patients with Ischemic Stroke

A summary of the findings of the barrier to medication adherence theme based on the SDoH domain is provided in Table 3.
Scrutiny of Table 3 can be placed into four major domains of SDoH: 1) Economic Stability (including financial restrain
theme), 2) Education Access and Quality (including health behavior and health literacy themes), 3) Health Care Access and
Quality (including lack of health information, medication side effects, medication belief, patient-physician relationship,
polypharmacy, accessible to healthcare themes), and 4) Social and Community Context (including medication management
due to social context theme). For Neighborhood and Built Environment, no review results fell into this domain. Moreover, the
review results highlighted cognitive impairment, which does not fall into any SDoH domain. Given that cognitive impairment
can impact social determinants of health by limiting persons’ ability to access healthcare and work, leading to financial
difficulties and inadequate housing, the cognitive impairment domain was considered to be included and falls under “others”.

Economic Stability

Financial Restrain

Economic stability has been shown to be the factor that impacts people’s health in many ways. People with reliable
incomes are less likely to live in poverty and, thus, are healthier.?” In the current review, two included studies found that
financial restraints are barriers to medication adherence in patients with I1S.*>>® A cross-sectional study by Saade et al
assessed medication adherence for secondary stroke prevention among Lebanese stroke survivors and identified the
barriers to non-compliance. Patients who reported concern about medication costs were more likely to be non-adherent to
their medications.’ Similarly, a study by Shani et al determined the factors associated with medication adherence among
240 stroke survivors. The result showed that patients with financial constraints were more likely to report non-adherence
to stroke medication.*® These findings suggested that to improve medication adherence, establishing financial aid or
medical insurance to purchase medications is critical to improving medication adherence to prevent future strokes.

Education Access and Quality

People with higher education were more likely to live longer and healthier.”” Access to good quality education provides
more opportunities for individuals to get safe and high-paying jobs. In the future, they are less likely to have health
problems such as heart disease, depression, or diabetes.?’ In this review, there are two themes in this domain: 1) health
behavior, 2) health literacy, and health perception.

Health Behavior

Health behavior refers to the actions of individuals that impact health, which can be positive such as eating well and
exercising, or negative such as smoking and drinking.>” One included study investigated medication adherence among
250 acute ischemic stroke patients and identified the factors influencing their medication adherence.’’ The result
demonstrated that non-smokers were more likely to adhere to medication compared to patients who smoked.’’
Therefore, we suggest that post-stroke care should concentrate on encouraging lifestyle modifications, such as smoking
cessation, in order to improve the medication adherence of patients with stroke.

Health Literacy and Health Perception

Health literacy was described by Hewitt (2012) as the ability to understand and use healthcare information to make health
decisions appropriately and follow instructions for treatments.** A prospective study that determined the barriers to
medication adherence for secondary prevention in patients with IS revealed that patients with low health literacy and
difficulty understanding the doctor were more likely not to take their medications regularly.*® This study suggested that
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Table 3 Barriers to Medication Adherence Theme Based on the Social Determinant of Health Domain

Reference Social Determinants of Health (SDoH) Domains Others*

Economic Education Access and Health Care Access and Quality Social and Neighborhood

Stability Quality Community and Built

Context Environment
Theme Based on SDoH
Financial Health Health Lack of Medication Medication Patient- Polypharmacy | Accessible Medication N/A Cognitive
Restrain Behavior Literacy and Health Side Effects Belief Physician to Management Impairment
Health Information Relationship Healthcare Due to Social
Perception Context

[34] X X X X X N/A
[35] X X N/A
[36] X X N/A
[37] X X X N/A
[38] X X N/A X
[39] X X X X X N/A X
[40] X X X N/A
[41] X X N/A

Note: *Not fall into the SDoH domain.
Abbreviation: N/A, not applicable.
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healthcare professionals, caregivers, and patients should work together to help patients understand their health condition
and medication more to enhance medication adherence.

Additionally, health perception, defined as an individual’s personal beliefs and understanding regarding their health
status, was associated with medication adherence in the included studies.***° One qualitative study explored barriers and
facilitators to adherence to medications after stroke and found that a lack of understanding about the disease negatively
impacted medication adherence. One of the participants stated that “I didn’t know it was a stroke until I woke up in.
I knew after [.], But I was still out of it, so I didn’t understand anything”.** Another included study conducted by
Ruksakulpiwat et al found that patients with IS who report a higher perception of illness score, which indicated that if the
patient viewed the illness as more dangerous, they were more likely to report non-adherence to medication.*® Therefore,
incorporating IS perceptions in future interventions is important to enhance adherence and patient outcomes.

Health Care Access and Quality

Healthcare access and quality refer to the availability, affordability, and appropriateness of health services for people
across their lifespans.”’ In this review, there are six themes in this domain: 1) lack of health information, 2)
medication side effects, 3) medication belief, 4) patient-physician relationship, 5) polypharmacy, and 6) accessibility
to healthcare.

Lack of Health Information

In this review, a couple of the included studies reported that lacking health information was a factor that prevented stroke
patients from adhering to their medication.***’ A qualitative study identified three barriers preventing effective patient
education which led to a lack of health information, including lack of consultation time, technical jargon, and individual
cognitive impairment. One of the participants stated that

No. I did not ask him, but he did not tell me. [...] they are not like those we had in the past who explained everything to us, what

we had, explained the medicine to us, what it would do. [.] they do not have the time anymore.
Another participant stated,

They try to explain to me [what a stroke is], but it’s hard to explain to people who aren’t in the trade. And then, it’s difficult to

explain because they use terms like. which aren’t familiar to us.**

The researcher suggests that providing information for patients at opportune moments, particularly by promoting
discussion with primary care physicians throughout illness and recovery, is essential to ensure that patients understand
their health and treatment, especially medication.

Medication Side Effects

Side effects from stroke medication have been reported as a factor impacting medication adherence in three included
studies in this review.**>® Viprey et al conducted a semi-structured interview with 36 patients with IS and Transient
Ischemic Attack (TIA). They found that side effects of stroke medication prevent patients’ medication adherence. For
example, one participant stated that the medication caused heartburn, so he/she stopped taking it.>* Similarly,
a quantitative, cross-sectional study of 100 patients with IS showed that patients who reported concern about medication
side effects were more likely not to adhere to their medication.’® This is consistent with another study by Shani et al
which determined factors associated with medication adherence among 240 stroke survivors. The results showed that
patients who reported experiencing side effects due to stroke medication were more likely to have non-adherence to their
prescriptions than those without side effects.®® Accordingly, we suggest that establishing patient education regarding
medications (eg, medication use, side effects) is important to improve medication adherence to prevent future stroke
recurrence.

Medication Belief

Six studies have shown that medication beliefs were significantly associated with medication adherence.***%"3~*! For

example, a cohort study conducted by Fan et al determined whether beliefs about medication would mediate the
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relationship between trust in physicians and medication adherence. The result demonstrated that participants who were
concerned about their medications and believed that doctors overuse them were likely not to take medications regularly.>®
Likewise, Ruksakulpiwat et al stated that a high score on the IS medication-concerned questionnaire was a barrier to
medication adherence.*® Therefore, results from these studies recommended that future interventions to improve
medication adherence may benefit from addressing their beliefs about medication, and patients’ beliefs about IS

medication should be included as one component in future interventions.

Patient-Physician Relationship

The Patient-Physician Relationship is one of several factors that impact medication adherence in patients with IS.36-3%4!
A previous cohort study investigated the relationship between medication adherence, physician trust, and medication
beliefs among stroke survivors.*® The results demonstrated that a lack of trust in physicians prevented IS patients from
taking their medications regularly.>® Another study from Velusamy et al revealed that among 132 adult patients with IS
white coat adherence, increased medication adherence around clinic visits negatively impacted medication adherence and
patient-provider decision-making, and treatment planning, ultimately worsening patients’ outcomes.*® Therefore, we
suggest that future interventions to improve medication adherence may benefit from improving stroke survivors’ trust in
physicians. Furthermore, healthcare professionals, caregivers, and patients should work together to help patients under-
stand their medication more to enhance medication adherence.

Polypharmacy

The use of multiple medications to treat diseases, known as polypharmacy, can lead to various problems, such as being
costly and difficult to track and manage.*> We found that to be a factor causing medication non-adherence.** In our
review, Kim et al and Velusamy et al found that polypharmacy is a barrier to medication adherence in patients with
1S.*"* For example, Kim et al found that patients who took less frequent daily doses were more like to adhere to their
medication than those who took more doses per day.’” Consistent with the result from Velusamy et al study, which
showed that with increasing the frequency of daily medications, the less adherent they were to their medications.*”
Medication reconciliation is needed to evaluate the possibility of decreasing the number of needed medications. We
recommend that medication management strategies, such as medication-taking reminders utilizing mobile technology or
medication management programs provided by healthcare professionals, could be used to facilitate patient taking their
medication and improve medication adherence.

Accessibility to Healthcare

According to the Report on Health Insurance Coverage in the United States, people without insurance and access to
healthcare are less likely to have a primary care provider. Therefore, they may not be able to receive the healthcare
services and medications they need, which leads to poor health outcomes.* In this review, a prospective study
determined the barriers to medication adherence for secondary prevention in 132 patients with IS. The researcher
found that patients with difficulties accessing the hospital were more likely not to adhere to their stroke medications.*”

Social and Community Context

Medication Management Due to Social Context

The relationships and interactions with family, friends, or community members can impact health and well-being.?’
Positive connections at home, work, and in the community can help reduce adverse health impacts. On the other hand,
living in unsafe neighborhoods can harm health and safety.”” In our review, one included study found that social and
community contexts negatively impact patients with IS and TIA health. The study by Viprey et al showed that patients
had difficulties adhering to their medications because of their social context. Notably, one participant stated during the
interview, “It is true that when you’ve, for example, have guests at home, you think more about taking care of the guests,
you do not necessarily take care of your pills”.>* Hence, we recommend that having good relationships with friends and

family can positively impact health and promote a regular medication management routine.
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Others

Cognitive Impairment

One theme, cognitive impairment, did not fall into any domain of SDoH. Therefore, it was coded as “Others”. In this
review, two studies found that cognitive impairment was a barrier to medication adherence in patients with stroke.*®*
Shani et al determined factors associated with medication adherence among stroke survivors and found that patients with
memory issues were more likely to not be adherent to medications (OR = 0.34; 95% CI, 0.16-0.71).*® Similarly, another
study determined the barriers to medication adherence for secondary prevention in patients with IS and found that
forgetfulness was a factor that prevented patients from adhering to their medication.>® For patients with cognitive
impairment encouraging healthcare professionals working with caregivers to help manage patients’ medication could

enhance their medication adherence.

Discussion

Our review found that the SDoH can affect the ability and willingness of patients with stroke to adhere to medications.
Unstable financial resources were found as a significant barrier for IS patients in adhering to their medication plans. This
finding is in contrast to studies with socialized medicine access, such as one conducted in Sweden, which found no
significant interaction between medication adherence to statin treatment after stroke and patients’ income.*® Similarly,
a study of the socioeconomic status and the care after stroke in Canadian stroke patients revealed similar medication
adherence rates across different income groups. They suggested that medication adherence may not be the primary reason
for different health outcomes among people with varying income levels after a stroke.*’

Despite the conflicting findings, evidence suggests that government health policies covering post-stroke medication
costs can help reduce non-adherence. For example, a study conducted in the US found that implementing the Affordable
Care Act, which increased health insurance coverage, was associated with a decrease in cost-related non-adherence to
medication among adult stroke survivors. These findings suggested that expanding health insurance coverage could
benefit stroke survivors in terms of their ability to afford and adhere to medication, resulting in positive health
outcomes.*® Further investigations are needed to determine the specific factors contributing to the financial burden for
stroke survivors and their impact on medication adherence. Additionally, examining the effectiveness of different
government health policies and programs in reducing the financial burden and improving medication adherence among
stroke survivors are essential elements to be addressed in future research.

Regarding health literacy, our findings indicate that low health literacy is a significant barrier to medication adherence
among stroke patients, which is consistent with previous research demonstrating that health literacy is a strong predictor
of medication adherence.*’ One explanation could be that patients with low health literacy may have limited knowledge
about their medications, which makes it difficult for them to understand the importance of adhering to them.*
Additionally, patients with low literacy may struggle with establishing routines that facilitate medication adherence.’’
These findings highlight the need for increased access to health education to improve medication knowledge and better
support for stroke patients in adhering to their medication regimens.

Our study also suggests that health behavior can be an important factor influencing medication adherence, consistent
with previous studies examining the relationship between health behaviors and medication adherence.’*>* One possible
explanation is that education significantly predicts health behaviors, such as substance use, physical activity, and diet.>*
Different levels of education can also influence changes in health behaviors. For example, one study found that a group
with higher educational attainment achieved higher smoking cessation rates two years after the intervention.>> Given that
the reviewed studies did not examine the direct association between education and medication adherence, future studies
need to focus more on how education plays a role in the relationship between health literacy, health behaviors, and
medication adherence among stroke patients.

Healthy People 2030 focuses strongly on healthcare access and the quality of healthcare services.?” Our review
presented healthcare access and quality factors incorporated with medication adherence through multilevel factors.
Individual-level factors, such as medication side effects, medication belief, and polypharmacy, were relevant to medica-
tion adherence among stroke survivors. Regarding side effects, the findings were congruent with a previous study that
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reported a correlation between lower medication adherence and experiencing more drug-related side effects in patients
with hypertension.® Moreover, high worrying scores about taking medication has been shown to be a barrier to
medication adherence which may affect stroke survivors’ beliefs about the medications.*” The finding reported that
some stroke survivors, who perceived the act of taking medication as excessive, also held the belief that taking
medication could be harmful to their bodies.**>” Additionally, medication beliefs by stroke survivors were reported to
have a greater significant impact than any other barriers to medication adherence.”” Others were medication frequency,
where less frequency of daily doses was related to better medication adherence, which concurs with previous studies
conducted in elderly populations.>’*® However, medication adherence resulting from timing issues can be improved by
providing medication education, as indicated in a study among patients with hypertension, improving health outcomes.>”

Given the interpersonal level, the results from the review highlighted that the physicians’ and patients’ interactions
play a vital role in medication adherence. One of the barriers to achieving adherence is a lack of health information
associated with ineffective communication between physicians and patients.** Ineffective patient-provider communica-
tion hinders medication adherence among patients with hypertension, inflammatory arthritis, and multimorbidity.®®*
Furthermore, the review exploring communication skills and the patient-physician relationship by Drossman et al also
emphasized that effective communication, trust in healthcare, and the physician’s time allocation can directly improve
self-efficacy, health literacy, and medication adherence.®* This could potentially promote long-term behavioral adherence
among patients with TIA and stroke as secondary or tertiary prevention.

In addition, considering the healthcare system level, our review identified the accessibility to healthcare, described as
a geographic barrier to medication adherence. The previous literature has shown that innovations aiming to improve
healthcare access, such as telemedicine, and medication delivery program, significantly improve adherence.®*** The
innovation facilitating healthcare access is vital to empowering patients to engage more in their health and self-
management, improving health outcomes.

The relationships and interactions with family, friends, or community members can impact health and well-being.*’
Positive connections at home, work, and in the community can help reduce adverse health impacts. However, in our
review, one included study found that social and community contexts sometimes negatively impact patients with IS and
TIA health. The study by Viprey et al showed that patients might have difficulties related to the practical management of
medicines due to the social context.**

All of these point to the fact that social, cultural, and community contexts need to be incorporated into the medication
management routines of patients. Patients should be encouraged to talk about their social, cultural, and community contexts to
figure out how this may be used to improve medication adherence with their providers. For instance, a family member or
a close friend could be part of the medication routine for the patient. This way, patients could be accountable to somebody
closer, perhaps spatially and in terms of relations, than their physicians. In addition, these individuals may help remind patients
of their medication routines and ensure that they comply with them. The study by Edward et al shows that utilizing family
members, community support groups, and education based on community outreach, amongst other factors, are important
facilitators of medication adherence. The healthcare providers included in the study also highlighted the importance of
counseling family members, utilizing younger family members, and utilizing religious leaders to share information as
important facilitators of medication adherence.®

Two included studies reveal that cognitive impairment is a barrier to medication adherence in patients with
stroke.**? Shani et al investigated various factors associated with medication adherence among stroke survivors, finding
that patients with memory issues have an increased likelihood of non-adherence to medication.*® A similar study
explored the barriers to medication adherence in patients with IS, with forgetfulness being a factor in preventing patients
from adhering to their medication.** However, two contrasting studies note that cognitive impairment does not lead to
increased non-medication adherence.®®®” Despite the conflicting conclusions on the effect of cognitive impairment on
medication adherence, a study has been done to support such patients. A study conducted by Rohde et al found that
aiding family members and caregivers significantly improves medication adherence in stroke patients suffering from
cognitive impairment.®® Further investigation on the involvement of other methods of reminding patients, like alarms or
medication reminder devices, should be investigated to assist cognitively impaired patients to compare it to the
effectiveness of using humans as reminders.
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Finally, although our review could not identify any factors related to neighborhood and built environment impacting
medication adherence among stroke survivors, the evidence showed that neighborhood violence and unhealthy built
environments, measured by inaccessibility to exercise opportunities and pharmacies, were also associated with poorer
medication adherence among people with other medical conditions.®”’® Exploring this factor may be crucial to prioritize
attention in promoting medication adherence for stroke survivors in specific areas.

The systematic review has certain limitations that should be noted. Firstly, the inclusion criteria requiring studies to be in
the English language acted as a limiting factor. As a result, qualified studies reported in other languages may have been
omitted, potentially leading to a language bias in the review. Secondly, each of the included studies featured different
sample sizes, target populations (with varying ischemic stroke types), study designs, and were conducted in different
countries, using diverse measurements for medication adherence. These variations may have introduced heterogeneity,
which could account for the differences observed in the study outcomes. Lastly, the use of the SDoH framework in this
review may not encompass all barriers to medication adherence (eg, cognitive impairment). For future research, it is
advisable to consider integrating the SDOH framework with other models to provide a more comprehensive understanding
of the factors influencing medication adherence.

Conclusion

SDoH can have a significant impact on medication adherence among stroke patients. Factors such as finances, education,
health literacy, healthcare quality, access to healthcare, social support, and cognitive status can influence the ability and
willingness of stroke patients to follow their prescribed treatment regimen. Medication adherence is crucial for prevent-
ing recurrent strokes and improving quality of life. Therefore, to promote medication adherence, a multifaceted approach
to address SDoH is needed. This review suggests possible strategies, including providing appropriate patient education,
enhancing provider-patient communication and trust, facilitating social support, improving health literacy and health
system navigation, utilizing technology to support medication management, and advocating for policies that reduce cost
and improve access to medications and health services to enhance medication adherence among patients with IS.
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