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Barriers to medication adherence g
for secondary stroke prevention in rural
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Abstract

Background Stroke survivors in rural communities may face unique challenges in accessing and adhering to
medications for secondary prevention. This qualitative study aimed to explore the factors associated with medication
adherence among stroke survivors in rural settings.

Methods We conducted semi-structured interviews with 15 stroke survivors, 5 caregivers, and 5 healthcare providers
in rural communities. We conducted thematic analysis of the data using a grounded theory approach.

Results Six key themes emerged: access (subthemes: inefficient/non-existent healthcare services, limited access to
health facilities, shortages of medications), medication-related (subthemes: side effects and polytherapy), patient-
level (subthemes: beliefs and knowledge about stroke and medications, attitudes and motivation towards treatment),
health system and provider-related (subthemes: quality of patient-provider communication and counselling,
shortages of healthcare workers, healthcare workers'knowledge of stroke and medication), economic and
environmental barriers (subthemes: poverty, lack of transportation and political conflict), and socio-cultural barriers
(subthemes: stigma and social isolation and cultural practices).

Conclusion The barriers to adherence to medications for secondary stroke prevention in the studied rural
communities were multifactorial and mostly resulted from preventable health and socioeconomic factors. A
multistrategic approach including enhancement of patient education, streamlining medication changes, rural
healthcare worker training on secondary stroke prevention, patient counselling and addressing concerns and side
effects, community outreach and education to raise awareness about stroke prevention, and the use of single-pill
combination therapy can address these barriers and ensure long-term adherence.
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Background

Stroke is a leading cause of acquired disability in low-
and middle-income countries [1, 2]. In Sub-Saharan
Africa (SSA), stroke-associated mortality and morbidity
are alarmingly high, exacerbated by low awareness, sub-
optimal treatment, and poor control of risk factors like
hypertension [3]. Secondary stroke prevention, includ-
ing adherence to medications, is crucial to reduce the
risk of recurrent stroke and associated disabilities [4—6].
However, medication adherence remains a significant
challenge, particularly in rural communities that face
additional barriers to healthcare access and continu-
ity. Secondary prevention of stroke is a major compo-
nent of stroke care both in the acute and chronic phases
[7-9]. Medical management of vascular risk factors like
hypertension, dyslipidaemias, diabetes, and atrial fibrilla-
tion is extremely important in secondary stroke preven-
tion. Assessing and addressing barriers to adherence to
medications for secondary stroke prevention is crucial
to ensuring long-term compliance. Strategies to improve
medication adherence for secondary stroke prevention
must consider the unique challenges in specific settings,
such as rural communities. Strategies that worked for
urban settings may not be readily transferable or effective
in rural settings due to significant disparities in health-
care that exist between rural and urban communities
[10]. A variety of access barriers often impede rural com-
munities’ access to healthcare services.

Healthcare delivery in Cameroon is hindered by several
challenges including poor infrastructure and inadequate
manpower especially in rural areas. The lack of essential
diagnostics and therapeutics as well as a critical shortage
of healthcare workers (HCWs) often results in low access
to essential healthcare services, suboptimal patient care,
longer waiting times for patients, limited capacity to han-
dle emergencies, and high mortality [11].

In most rural communities, healthcare services are
provided by nurses, and community healthcare workers
with little expertise. Stroke care in rural communities in
Cameroon is challenged by a critical shortage of stroke-
trained physicians and primary care providers compared
to urban areas, leading to suboptimal stroke care [12].
Barriers to accessing healthcare services in rural commu-
nities result in challenges in the treatment of chronic dis-
eases like stroke. Data on medication adherence among
rural stroke survivors in African settings is scare. Most
studies assessing medication adherence among stroke
survivors have been focused on urban stroke survivors.
The evidence from these studies may not truly reflect the
realities in rural communities. The data from this study
will contribute to the reduction of this data gap.

Examining the factors that influence medication
adherence for secondary stroke prevention is essential
to inform interventions that can strengthen secondary
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stroke prevention and reduce the burden of stroke. In
this study, we aimed to explore the barriers to medication
adherence for secondary stroke prevention among stroke
survivors in some rural communities in Cameroon and
to showcase context-informed solutions to address these
barriers.

Methodology

Design and participants

We conducted semi-structured interviews with stroke
survivors recruited from patients’ registers of five rural
primary health centres of the Cameroon Baptist Conven-
tion Health Services and through community outreach
activities in rural communities. We recruited healthcare
providers from both public and private health facilities
in these sites. The study included only patients aged 18
years and older who had a confirmed diagnosis of either
ischemic or haemorrhagic stroke. We excluded partici-
pants who met the eligibility criteria but were critically ill
or had severe cognitive impairment. We used purposive
sampling to ensure that we included a representative and
diverse sample in terms of socioeconomic status, sex, dis-
ability, and duration of stroke.

Considering the iterative nature of the interviews and
the risk of dropout or low response, we initially contacted
and invited 20 stroke survivors and their caregivers and
10 primary healthcare providers. Participants who were
willing to give informed consent and participate in the
study were invited for semi-structured interviews. We
ensured that only participants with relevant experience
and differing opinions and perspectives were included.

Study settings

We recruited participants from five rural primary health
centres and communities in the North West region of
Cameroon. The health system of this region has been
grappling with limited resources and poor access to
care and has been further strained by the ongoing con-
flict [13—15]. Stroke care in the region is primarily avail-
able at a regional hospital, which has a dedicated stroke
unit and outpatient rehabilitation services [16, 17]. Rural
communities in the region often face barriers to access-
ing specialised stroke care. Prior to the conflict, the
region was considered underserved in terms of health-
care infrastructure and human resources, and the situa-
tion has only worsened in recent years with the ongoing
socio-political crisis. Local healthcare systems have been
destroyed and healthcare delivery is regularly interrupted
by unpredictable ghost towns and lockdowns. The con-
flict has resulted in the displacement of healthcare pro-
viders and consequently a reduction in the patient-doctor
ratio in this region with negative impact on healthcare
delivery. Furthermore, unpredictable ghost towns, travel
restrictions, and multiple security checkpoints have
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disrupted the normal operations in this region [15].
Patients may miss appointments for medication refill and
local health facilities may run out of medications or may
not be able to get medications on time due to lockdowns
[15].

Data collection

We conducted semi-structured interviews using open-
ended questions to explore participants’ experiences
with stroke, access to healthcare, and adherence to medi-
cations for secondary prevention. We conducted pilot
semi-structured interviews to develop topics that would
guide the interviews. These topics informed the direc-
tion of questioning. We pre-tested and validated the
semi-structured interview guide. The pretesting allowed
us to rephrase some of the questions to ensure they were
clear and concise. We also revised questions to avoid
leading or biased language. Also, we included follow up
questions after the pre-test to probe for more detailed or
specific responses. Additionally, we removed redundant
questions to eliminate duplicates. Interviews continued
until data saturation was reached, and no new themes
emerged. All interviews with patients and their caregiv-
ers were conducted in either the patient’s home or in a
health facility. Each interview session lasted between
45 minutes and 1 h. Local translators were used to facili-
tate communication with participants who could not
understand English or pidgin. We also worked with com-
munity members to translate and back-translate data to
ensure accuracy. Data collection was stopped when data
saturation was reached based on the following criteria:

+ No new information emerges from additional data
collection from two consecutive participants.

+ The relationships between themes were well-
understood and no new connections are being made.

«+ Themes or concepts were repeating.

« Data collection yielded redundant information even
after refining analysis.

The interviews were conducted in October 2024 and
were audiotaped and transcribed. A copy of the interview
guide has been included as a supplementary file.

Data analysis

We thematically analysed the data to understand the
multilevel barriers influencing medication adherence.
The codebook was created iteratively, as codes and
themes emerged from the data. We used a grounded
theory approach during the coding, iteration, satura-
tion and memo-writing. During the coding process, data
was coded using an open coding to identify initial con-
cepts and themes. We then refined the codes to identify
patterns and relationships between the codes. Next, we
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organize codes into categories. As for the iterative pro-
cess, we compared new data to existing codes, categories
and themes. This was followed by revision and refining
of codes, categories and themes as new data emerged.
We stopped the data collection when no new insights
or themes emerged and the data was repetitive. Memos
were written to gain insights on relationships between
codes and categories. The first author read the transcripts
and then listened to the recordings to correct any mis-
takes. A second member of the research team double-
coded 50% of all interviews. We rectified discrepancies
through discussions with a third author until we agreed
upon the final themes and sub themes.

Results

We conducted a total of 25 semi-structured interviews
with 15 stroke survivors, 5 caregivers, and 5 healthcare
providers. Table 1 shows the characteristics of the stroke
Survivors.

Key themes

Six key themes emerged: access, medication, patient-
level, health system and provider-related, economic
and environmental barriers, and socio-cultural barriers.
Table 2 summarizes the key themes and subthemes.

Access-related barriers

Inefficient/non-existent healthcare services

Participants described how the inefficiencies and inad-
equacies of the local healthcare system often discourage
them from adhering to their medications.

“the nurse at health centre is not always around. You
can go there and she has gone to the farm or to town
and you have to wait for a long time or go home
without your drugs” (P15, Female).

“ the machine to measure blood pressure at the
health centre is not working at times. At least when
you see that your blood pressure is good, it shows
that the drugs are working and you are motivated to
take them every day.” (P02, Male).

“In the big hospital in town, they told me to always
measure my sugar and that I should not take my
diabetes medicine when my sugar is too low. At the
village health centre, the sugar machine is some-
times bad and you cannot know how your sugar is,
so I don’t take my diabetes medication if I feel that
my sugar is low even though it might not be low”
(P05, Male).

“the village health centre does not have the needles
for insulin injection and so I cannot inject my insulin
when I don’t have needles” (P05, Male).
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Table 1 Characteristics of stroke survivors

Page 4 of 11

Participant Sex Occupation Stroke type Time since Co-morbid conditions Current medications
ID stroke
(months)

PO1 Female Trader Ischemic 24 Aspirin, statin

P02 Male Farmer Ischemic 7 Hypertension Aspirin, statin

P03 Male Farmer Hemorrhagic 48 Hypertension Amlodipine and

hydrochlorothiazide

P04 Male Teacher Hemorrhagic 32 Hypertension Captopril

P05 Male Farmer Ischemic 120 Diabetes Insulin, aspirin and statin

P0O6 Male Farmer Hemorrhagic 13 Diabetes and Amlodipine and
hypertension Lisinopril

PO7 Female Farmer Ischemic 20 Hypertension and Insulin, aspirin and statin
diabetes

P08 Female Unemployed Ischemic 17 Aspirin, statin

P09 Female Farmer Ischemic 60 Aspirin

P10 Male Fisherman Ischemic 72 Aspirin, statin

P11 Male Farmer Ischemic 3 Atrial fibrillation, Wafarin, Lisinopril,
Hypertension Amlodipine

P12 Male Carpenter Ischemic 8 Diabetes Metformin, aspirin and

statin

P13 Male Farmer Hemorrhagic 10 Hypertension Captopril

P14 Female Cook Ischemic 2 Atrial fibrillation Wafarin, statin

P15 Female Trader Ischemic 23 Aspirin, statin

Table 2 Key themes and subthemes

Main theme

Sub-themes

Access-related

- Inefficient/non-existent healthcare services

barriers - Limited access to health facilities
- Shortages of medications
2. Medication- - Side effects
related barriers - Polytherapy
3. Patient-level - Beliefs and knowledge about stroke and
barriers medications
- Attitudes and motivation towards treatment
4. Health system - Quality of patient-provider communication
and provider- and counselling
related barriers - Shortages of healthcare workers
- Healthcare workers'knowledge of stroke
and medication
5. Economic and - Poverty
environmental - Lack of transportation
barriers - Conflict
6. Socio-cultural - Stigma and social isolation

barriers

- Cultural practices

Limited access to health facilities
Some of the stroke survivors reported facing significant
logistical and financial barriers to accessing healthcare

“there is no hospital in this village where you can
buy stroke medicines. I sometimes buy my medicines
from medicine stores in the village” (P01, Female).

Shortages of medications

Participants also reported frequent stock outs of essential
stroke prevention medications, like aspirin,anti-hyper-
tensive and anti-diabetic medications at local health
centres and hospitals, further hindering their ability to
adhere to their treatment regimens.

“Sometimes when I go to the hospital, they tell me
they don’t have my own kind of drugs. I have to send
someone to help me and buy in town or stay without
medication.” (P11, Male).

“I usually get my high blood and diabetes drugs from
the health centre, but sometimes the health centre
does not have them. When it finishes at the health
centre, I have to wait until they buy it again. (P07,
Female)

“we don’t have all the different kinds of medications
for diabetes and hypertension; we have to switch

facilities, particularly those located in urban centres.

“The nearest hospital is very far from this village.
You have to take two different cars or hire a bike to
get there, and the transport is too much for me. Even
when I have money to go, I worry about the effect
of the bad roads on my health so I don’t always go”
(P10, Male).

patient from one medication to another based on
what is available. Some patients may not like this
and will prefer to wait until their usual medica-
tion is available. This is really a big problem here”
(HCW3, Male).

“Amlodipine works for my high blood pressure, but
when it is finished at the hospital, they sometimes
give me a different drug that I'm not used to. I even
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took one, and it made me very weak, and my eyes
were turning. Since that day, I am afraid of changing
my medication. I prefer to wait” (PO4, Male).

Medication-related

Side effects

Experiencing unpleasant side effects from medications
caused some participants to either stop taking the medi-
cations or take them irregularly.

" At times when I take my medicines for high blood
pressure, I feel very weak and dizzy. When I feel like
that, I will not take the medicines for the next two
days or even more so that the symptoms will not
worsen.” (P10, Male).

“I was taking aspirin and I vomited blood. Someone
told me that it was because of aspirin. Since that
day I don’t take aspirin” (P15, Female).

“I have swallowed drugs until my neck is paining. 1
think too much medicines have caused a wound in
my neck and so some days, I don’t take medicines”
(P0OS, Male).

Polytherapy
Some of the participants cited taking multiple drugs and/
or multiple dosing schedules as barriers.

“the medicines are too many, the number of medi-
cines you have to take at once already discourages
you.” (P06, Male).

“you have to take medicines every morning, after-
noon and evening every day. Sometimes you can be
sleeping during the day and the time for medication
can pass without you knowing” (P02, Male)”.

“My father takes medicines three times a day. It's
very difficult for me to give him his medicines every
day because sometimes I will be at the farm when it's
time to give him the medications in the afternoon”
(P12, Caregiver).

Patient-level barriers

Beliefs and knowledge about stroke and medications

Most participants lacked adequate knowledge about
stroke, the importance of secondary prevention, and the
role of medications, while many held misconceptions
about the causes and treatment of stroke, which influ-
enced their adherence to medications.

As one participant explained, “I don’t even know
why I have to take these medications every day. I
thought the medications are to treat my stroke but
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I have not seen any changes since I have been taking
them.” (P09, Female).

“I think that my stroke was caused by witchcraft, not
because of any high blood pressure. These medica-
tions will not really help me” (P03, Male).

“People have told me that some of these medications
can cause problems if I take for a long time. I try to
take them only when I don’t feel myself” (P06, Male).
“I think that traditional medicines will cure my
stroke faster than the Western medicines. They put
a lot of chemicals in western medicine” (P12, Male).

Attitudes and motivation towards treatment

Participants frequently cited low motivation as a barrier
to long-term adherence, often due to the psychological
impact of stroke.

“There are days where I am down and I feel that it’s
useless to continue taking drugs” (P14, Female).
“Some days I just forget to take my medicines, or I
don’t feel like taking them. It’s hard to take drugs
every day of your life” (P09, Female).

Health system and provider-related barriers

Quality of patient-provider communication and counselling
Most participants felt that healthcare providers do not
adequately explain the importance of their medications
or provide clear instructions on proper use.

“The doctor just told me to give these medicines to
my mother every day, but he didn’t explain what
they were for, the side effects and situations where I
shouldn’t give her. I use my common sense to decide
when or when not to give” (P07, female, caregiver).
“When I ask the nurse at the village health cen-
tre questions about my medicines for diabetes, he
doesn’t give me a good answer. I ended up leaving
the health centre feeling discouraged.” (P06, Male).
“The doctor doesn’t spend much time with us each
time we go to the hospital. She just writes the pre-
scription and tell us to come back in one or two
months, you can’t even ask questions” (P15, female,
caregiver).

Continuity of care and provider trust

Frequent turnover of healthcare providers and lack of
continuity in care negatively impacted participants’ trust
in the healthcare system and willingness to adhere to
medications.



Njohjam et al. BMC Primary Care

(2025) 26:125

“I went to the health centre one day and there was a
new nurse. I was told the nurse who had been follow-
ing me up had been transferred. I had to explain my
entire story again, and the new nurse didn’t seem to
have experience and it made me less motivated to go
there for treatment”” (P11, Male).

Shortages of healthcare workers
Understaffing at healthcare facilities was cited as a bar-

rier to effective medication counselling and follow-up.

“There is only one nurse at the clinic who is respon-
sible for giving all the medications and provid-
ing instructions. She is always in a hurry and can’t
spend much time explaining things to us” (P01,
Female).

“There is no doctor at our village hospital, only
nurses who are trying their best to help sick people
like me. To see a stroke doctor, you have to go to
Bamenda and this is expensive” (P02, Male).
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“I struggle every month to buy medicines for my
father’s illness. Sometimes he has to skip some days
or I will buy only for one or two weeks because my
money is small” (P06, Male, Caregiver).

“The small money I get from selling my farm produce
cannot pay for my husband’s medicines and food in
this house all the time. Sometimes I will buy food for
the house instead of his medicines” (PO4, female,
Caregiver).

" if the hospital does not have my mother’s drugs, 1
have to travel far to other health centres or to town
to try to find them, which is very costly and takes a
lot of my time” (P01, male, Caregiver).

"some patients come to the health centre and cannot
pay for their drugs. We have to give them the medi-
cations and keep their books or ID documents as a
guarantee. This is risky, as some of them may not
return to pay for their drugs and collect their cards.
We end up having too many uncollected cards and
negative accounts” (HCW4, Male).

Healthcare workers’ knowledge of stroke and medication Lack of transportation

Gaps in healthcare providers’ knowledge about stroke, its ~ Transportation costs and difficulties Accessing health-
risk factors, and appropriate secondary prevention medi- care facilities emerged as major barriers to medication
cations were also highlighted as contributors to poor adherence.

patient adherence.

“The nurses at the health centre don’t know about
stroke. I avoid going there to buy my father’s drugs”
(P03, Male, caregiver).

“Sometimes the nurse gives me a different medica-
tion than what the doctor prescribed without proper
explanation. Since I don’t know if they know what
they’re doing, I don’t go there, I prefer to stay without
taking their drugs” (P11, Male).

‘I am just a nurse and I am aware of the gaps in my
own knowledge about stroke treatment. I can’t pro-
vide optimal care to stroke patients given my limited
knowledge” (HCW1, Female).

"I didn’t receive any specific training on stroke dur-
ing my training as a nurse. I'm doing my best to
learn while working. I only refill medications exactly
as I see in the book without much explanation”

“It takes me at least two hours to reach the hospi-
tal. Due to my health condition, I require a com-
fortable seat in the car, and I must pay extra money
each time to ensure my comfort. I don’t always have
money to pay, so I don’t always go” (P10, Male).
“When the rainy season comes, the rains spoil the
roads and make it difficult for patients to come to
the health centre to buy drugs” (HCW2, Male).

“Our neighbour has a bike, he helps us to buy my
father’s medication from the district hospital, but 1
have to give him money for petrol. When he is not
around or when I don’t have the money for the pet-
rol, my father will not have medications” (P12,
Male, Caregiver).

Socio-political crisis

Ongoing socio-political conflict and insecurity in some of
the communities disrupted access to healthcare services
and the supply chain for essential medications.

(HCWS, Female).

Economic and environmental/contextual barriers

Poverty

Financial constraint was a common barrier to adher-
ence; participants often had to make difficult trade-offs
between purchasing medications and meeting other
essential needs for their families.

" Due to the ongoing crisis, the village hospital is
sometimes closed for several weeks. During such
times, I can’t buy my blood pressure medications”
(P09, Female).
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“Sometimes I go to the health centre and they will
tell me that the roads have been blocked and so
medications cannot reach the village (P11, Male).
“The supply chain is unreliable, especially with the
unpredictable ghost towns and unrest in the village”
(HCW3, Male).

Socio-cultural barriers

Stigma and social isolation

Some participants reported experiencing social stigma
and isolation due to stroke, which negatively impacted
their mental health and perceived self-worth, ultimately
affecting their motivation to adhere to treatment.

“After my stroke, many of the villagers started look-
ing at me with bad eyes. They see me as a person
with bad luck. This really makes me to feel discour-
age to treat myself” (P08, Female).

“People treat me differently and avoid me on the
road, thinking I might contaminate them. I feel so
ashamed when I go out, so I avoid going to buy medi-
cations. I prefer sending someone to go and get the
medications for me. If I don’t have anyone to send, I
will stay like that. “(P13, Male).

Cultural beliefs and practices

Deeply rooted cultural beliefs and traditional healing
practices in many communities also influenced attitudes
towards conventional stroke medications and treatment.

“In my culture, people believe that illnesses like
stroke are caused by evil spirits or the anger of the
gods. I was advised to use traditional medicines and
to visit native doctors instead of using hospital med-
icines!” (P09, Female).

“My family took me to native doctors for cleansing.
They believe in native doctors and they prefer to pay
for these cleansing than to buy modern medications.”
(P14, Female).

“The culture here makes it difficult for many patients
to take their medications regularly. The patient will
come for refill this month, the next month he is visit-
ing a native doctor who will tell him to stop taking
his medications” (HCW3, Male).

Discussion

Our results show that barriers to adherence to medi-
cations for secondary stroke prevention in rural com-
munities is multifactorial and mostly results from
socioeconomic disparities, limited access to healthcare,
and cultural norms.
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Patient-level factors, such as knowledge, beliefs, and
self-efficacy, play a significant role in medication-taking
behaviours. Stroke survivors who did not fully under-
stand the importance of their medications or perceived
that the medications were ineffective were less likely to
adhere to their treatment regimens. Similar studies in dif-
ferent settings have reported these findings [7-9, 18—-20].

Self-efficacy is an important determinant of level of
motivation and health behaviour [21]. In his self-effi-
cacy theory of motivation, psychologist Albert Bandura
defined self-efficacy as people’s belief in their ability to
control their functioning and events that affect their lives
[21]. According to this theory, people’s beliefs in their
efficacy are influenced by mastery experiences (previous
performance), vicarious experiences (social role models),
social persuasion, and emotional states. Mastery experi-
ences or previous performances are the most influential
source of efficacy information. Stroke survivors in rural
communities who have struggled to consistently take
their medications may lose confidence in their ability to
adhere to the regimen, negatively impacting their moti-
vation and adherence behaviours. Conversely, those who
have successfully managed their medications may feel
more empowered, leading to better adherence. In addi-
tion, seeing or hearing from stroke survivors who have
consistently adhered to their medications (social role
models) can cause other stroke survivors who are strug-
gling with adherence to believe that they too possess
the capabilities to consistently adhere to their medica-
tions. Health providers should therefore aim to enhance
patient’s self-efficacy through verbal and social persua-
sion, social role modelling, and providing feedback and
encouragement [22, 23]. Stroke survivors should regu-
larly receive positive verbal feedback encouraging them
to believe that they have the skills and capabilities to suc-
ceed. Small successes achieved in taking medications as
prescribed should be celebrated and even rewarded to
build patients’ confidence. Adapting medication sched-
ules and reminders to align with daily routines in rural
settings and preferences can make adherence more man-
ageable and achievable.

Social role models for medication adherence could also
improve medication adherence in rural settings. Pairing
stroke survivors with role models who have experienced
and successfully overcome similar challenges with medi-
cation adherence could help in building self-motivation
for those struggling with medication adherence. This
can create a great sense of community and reduce feel-
ings of discouragement which can be a significant bar-
rier to adherence. Also, sharing personal experiences
with someone who has had similar experiences can help
stroke survivors to understand their condition better and
provide a sense of hope. Furthermore, social role mod-
els can be good sources of information about medication,
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potential side effects and other stroke-related issues. This
can help to dispel myths and misinformation in rural set-
tings where healthcare professionals may not have the
time to address such issues in depth.

Enhancing patients’ knowledge on the risk or conse-
quences of non-adherence to medications for secondary
stroke prevention is also imperative. Six main cogni-
tive constructs affect health behaviour, according to the
health belief model of behaviour change. These are per-
ceived susceptibility, perceived severity, perceived ben-
efits, perceived barriers, self-efficacy, and cues to action
[24]. Stroke survivors who do not understand the severity
of stroke (such as those who had minor strokes), and the
risk of stroke recurrence associated with poor medica-
tion adherence may be less meticulous with adherence to
medications for secondary prevention [25]. In addition,
those who do not perceive the effectiveness of medica-
tions in reducing the risk of stroke may not adhere to
medications. Also, patients who perceive obstacles to
medication adherence may be more likely to experience
difficulties with adherence. For example, patients may
feel less motivated to take medications as prescribed
or intentionally skip doses due to concerns about side
effects or cost. Furthermore, specific cues, either inter-
nal or external, can facilitate or hinder patients’ ability to
consistently adhere to medications.

Strategies to enhance stroke survivors’ understanding
of secondary prevention and bolster their confidence in
managing their condition could help improve medication
adherence in these communities. Such strategies should
include targeted patient education, support groups, and
the engagement of community health workers. Prior
to discharge from acute care, stroke survivors and their
caregivers (especially those who will be moving to rural
areas) should receive comprehensive education on the
importance of secondary prevention medications, poten-
tial side effects and barriers to adherence that might
ensue, and strategies to overcome such barriers and inte-
grate medication-taking into daily routines [22].

Socio-cultural factors, such as stigma, social isolation,
and traditional beliefs, also emerged as significant barri-
ers to medication adherence. Social isolation and feelings
of shame resulting from stroke-related stigma negatively
impacted stroke survivors’ motivation and self-worth,
making it difficult for them to consistently engage in the
management of stroke. The fear of being seen as “cursed”
by the community led some participants to avoid seek-
ing regular care. The prioritization of traditional healing
practices over biomedical treatment in many commu-
nities also undermined adherence, as survivors were
pressured by their families to forgo medications in
favour of cultural remedies. Myths and misconceptions
about stroke are very common in rural areas due to low
health literacy levels and need to be addressed through
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context-informed health education campaigns [3]. To be
effective, these campaigns should be community-driven
and address stigma while simultaneously promoting
social integration of stroke survivors. Bridging the gap
between traditional and biomedical care could help miti-
gate these barriers [26]. Cultural sensitivity and commu-
nity engagement should be prioritized when conducting
stroke awareness campaigns in rural contexts. Incorpora-
tion of healthy local beliefs and practices into secondary
prevention efforts should also be considered.

Health system-level barriers, such as unreliable sup-
ply chains and the shortage of stroke care personnel in
rural areas, further complicated medication adherence.
Participants described frequent stock outs of medica-
tions at local health facilities and the need to travel long
distances to obtain their prescriptions, which resulted
in missed doses and treatment interruptions. Strength-
ening the capacity of primary healthcare systems to
provide continuous access to essential stroke medica-
tions and other stroke services in rural communities is
critical [7, 27]. Strategies to ensure continuous supply of
medications could include task-shifting to community
health workers and integrating stroke care into existing
chronic disease management programs. Local commu-
nity health workers and/or nurse should be trained and
deployed to homes to provide basic stroke prevention
services. For example, community healthcare workers
can be trained on how to perform home blood pressure
and glucose monitoring and refer stroke patients with
poorly controlled blood pressure or glucose to health-
care facilities. This should be done following clearly
established evidence-based guidelines and protocols
with close supervision and support from stroke special-
ists or stroke-trained general practitioners. Supply chains
in rural communities should be strengthened and buf-
fer stocks maintained to ensure consistent availability
of essential medicines [8]. To overcome the shortage of
specialists, community-based stroke programs delivered
by trained, supervised non-specialist providers may be a
feasible option [27, 28]. Context-informed stroke educa-
tion program guided by patients’ experience should be
developed and implemented for healthcare providers to
improve their ability to support stroke survivors’ medi-
cation adherence. Such programs should emphasize the
importance of patient-centered care, effective commu-
nication for health behaviour change, goal-setting, and
care coordination. Healthcare workers in rural communi-
ties should be trained on effective techniques for engag-
ing patients in shared decision-making such as the 5 A’s
(assess, advise, agree, assist, and arrange) and FRAMES
(feedback, responsibility of patient, advice to change,
menu of options, empathy, self-efficacy enhancement)
approaches, motivational interviewing, problem-solving,
and collaborative care planning [29, 30].
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Access-related barriers underscored the need for inno-
vative, community-based models of stroke care that
leverage local resources and community participation.
Community health workers, and stroke survivor support
groups could play a vital role in facilitating medication
adherence by providing home visits, home-based educa-
tion, medication management support, and linkages to
facility-based care [31]. Existing community-based initia-
tives such as community-directed treatment for Ivermec-
tin (CDTI), which have been successfully implemented
for other chronic conditions in low-resource settings,
could be adapted for stroke. Key community members
with non-healthcare background can be identified and
trained on door-to-door distribution of medications, as
seen in successful onchocerciasis programs. This could
ensure consistent access to secondary prevention medi-
cations even in the most remote areas. Mobile clinics
to rural areas could enhance the availability and acces-
sibility of healthcare professionals and medications for
stroke survivors, addressing the stroke specialist gaps in
these communities. Mobile clinics equipped with neces-
sary medical equipment, essential stroke medications
and staff can facilitate blood pressure and glucose checks,
and provide onsite consultations and follow-up for stroke
patients. This will prevent patients from traveling to
urban areas which as some of the patients mentioned is
usually very costly. Community outreach activities and
the empowerment of local leaders and lay health work-
ers may be necessary to increase stroke awareness, des-
tigmatize stroke, and facilitate the integration of stroke
survivors into the community. Also, subsidization of
medications and stroke care services could also alleviate
the financial burden on stroke survivors and their fami-
lies, improving adherence and long-term outcomes.

Medication-related barriers, such as side effects and
polypharmacy, were other key challenges. Stroke sur-
vivors who experienced medication side effects and/or
were taking two or more medications were more likely to
be non-adherent. Polypharmacy is common in secondary
stroke prevention and often contributes to non-adher-
ence [32]. For example, patients with ischemic stroke
who have other comorbid cardiovascular conditions like
diabetes and hypertension may be required to take anti-
diabetic or antihypertensive medications in addition to
an antiplatelet and a statin. Simplifying treatment regi-
mens, using fixed-dose combinations where possible, and
providing clear, tailored medication education could help
address these barriers. Rural healthcare providers should
be trained to effectively counsel patients on medication
management, side effect monitoring, and the rationale
for each prescribed drug. Polypill strategies involving
the combination of multiple secondary prevention medi-
cations into a single pill have been shown to improve
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adherence in other cardiovascular diseases and may be a
feasible approach in rural stroke settings [33-35].

The use of incentives and enablers such as free or sub-
sidized medications, transportation support, and food
supplements may also help address financial and struc-
tural barriers to adherence. Such approaches have been
successfully used in other chronic disease programs in
low-resource settings and could be adapted for stroke
care [36].

Conclusion

We found multilevel barriers to adherence to medi-
cations for secondary stroke prevention in the rural
communities. Most of these barriers are preventable.
Long-distance travel to reach a stroke physician or pur-
chase medications may be costly and burdensome for
patients living in rural areas, with subspecialty care often
even farther away. These patients may substitute local
primary care providers for subspecialists, or they may
decide to postpone or forego care. In such contexts, it is
absolutely critical to develop and implement community-
based models of stroke care that leverage local resources,
community participation, and innovative service delivery
approaches to ensure continuous access to essential sec-
ondary prevention medications in rural areas. Random-
ized controlled trials to test the efficacy of the different
proposed strategies in improving adherence to medica-
tions for secondary prevention in rural communities are
warranted.
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