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Introduction: Diabetes is associated with an increased risk of stroke. In many
cases, a diabetes diagnosis may predate a stroke; however, diabetes is often
diagnosed during the hospital admission following a stroke. To explore the
experiences of stroke survivors as they cope with a new diabetes diagnosis,
particularly regarding developing an effective strategy for managing the disease.

Methods: A qualitative grounded theory approach was used that employed focus
group interviews with participants, including clinicians and stroke survivors, to
develop a holistic understanding of primary and secondary stroke care services
and the experiences of those accessing them.

Results: Clinicians believed they were not optimally equipped to manage
diabetes as a condition. They believed more emphasis should be placed on
self-management, which would be better managed by lifestyle changes than
medication alone. Conversely, stroke survivors with diabetes experienced
an additional burden associated with the diagnoses but relied on clinicians
to manage their diabetes and believed the clinicians were failing if they were
unwilling or unable to achieve this.

Discussion: The research highlights the tensions between stroke survivors and
healthcare professionals. Stroke survivors relied on the healthcare teams to
provide the optimal treatment when they had recently undergone a significant
health event where they had experienced a stroke and received a diabetes
diagnosis. However, the healthcare teams, while recognizing the importance
of a holistic and comprehensive treatment package, struggled to provide it due
to resource limitations. To optimize post-stroke diabetes self-management
education, a strategic framework that prioritizes patient empowerment and
interdisciplinary collaboration is paramount. Tailoring educational interventions
to align with individual patient profiles—considering their unique health status,
personal preferences, and cultural context—is essential for fostering self-
efficacy. Such a strategy not only empowers patients to take an active role in
managing their diabetes post-stroke but also contributes to superior health
outcomes and an elevated standard of living.
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1 Introduction

Stroke is a major cause of morbidity and mortality, accounting for
11% of all deaths worldwide (1). The link between diabetes and stroke
is well-established, with the incidence of diabetes more than doubling
the risk of stroke for an individual (2), and it is a contributing factor
to 20% of strokes in the United Kingdom (UK) (3). Diabetes plays a
critical role in both the incidence and outcome of stroke, acting as a
significant factor in the pathophysiology and clinical management of
stroke events. The presence of diabetes is known to worsen the
prognosis following an acute stroke, with various biological factors
contributing to poorer recovery profiles in diabetic patients (4). These
factors include, but are not limited to, heightened inflammatory
responses, impaired blood flow, and increased oxidative stress. The
management of diabetes in post-stroke settings is thus of paramount
importance, as it involves not only the control of blood glucose levels
but also the careful monitoring of these biological processes.
Addressing diabetes effectively in stroke patients is crucial for
improving their recovery outcomes and reducing the risk of
subsequent strokes.

Almost a third of stroke survivors first become aware of their
diabetes after admission to hospital following a stroke (5). Therefore,
the diagnoses and aftercare for stroke and diabetes are strongly linked.
A key element of the treatment of stroke and related diabetes following
hospital admission aims to prevent further cerebrovascular events. An
intrinsic element of this treatment is implementing drug therapies to
lower and control blood sugar, cholesterol, and blood pressure (6).
However, implementing these drug therapies is mediated by several
barriers, such as the stroke survivor’s willingness to cooperate and
comply with and adhere to such a therapy regime.

Multiple barriers to medication compliance have been identified
and characterized as specific to the individual, medication, or
healthcare setting post-stroke. Previous studies (7) identified that
knowledge of stroke prevention therapies and medication compliance
is suboptimal among stroke survivors. They found several competing
factors influencing both the treatment prescribed and offered by the
physician and the stroke survivors’ reception of or compliance with
that treatment. These factors concerned issues such as knowledge of
stroke and diabetes severity and etiology, medication efficacy and
associated side effects, and inadequate provision of information (8).
Regardless of whether adherence to cardiovascular therapies
influenced the risk of further cardiovascular disease (CVD), a
significant proportion of survivors with stroke did not adhere to their
medications, and as much as 9% of all CVD events in Europe could
be attributed to poor adherence to cardiovascular medications alone
in people with or without diabetes (7).

Further evidence concerning factors affecting stroke survivors’
adherence to treatment relates to the poor uptake of these medications
(8). Therefore, this qualitative research aims to explore the attitudes
and contributing factors impacting initially deciding on a particular
diabetes treatment strategy and adhering to it following a stroke.

2 Methods

The study protocol was registered using the UK Integrated
Research Application System, (reference number: 238470) with an
ethical approval was obtained from the London - Harrow Research
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Ethics Committee (reference number: 17/L0/2122) (9). The study was
conducted according to the principles expressed in the Declaration
of Helsinki.

2.1 Study design and participants

The study adopted a qualitative “grounded theory” (10) approach
and used focus groups with stroke survivors diagnosed with diabetes
before or following their stroke and healthcare professionals directly
involved in the care of stroke survivors with diabetes.

Focus group interviews were conducted with the study
participants on two sites, one in the South Wales and the other in the
Scotland health board centers. The participant selection criteria and
recruitment process were as follows: stroke survivors with a history of
diabetes were identified through the clinical care teams in the hospitals
at both sites. The healthcare professionals were approached through
special interest groups of their professional networks. These healthcare
professionals all specialized and were directly involved in caring for
people with stroke and/or diabetes. Purposive sampling was
undertaken to achieve a maximum spread of age, socioeconomic
status, sex, and disability. A minimum of two individuals from each
sex were surveyed (geriatric and stroke consultants, diabetes
specialists, occupational therapists, general practitioners, and clinical
stroke nurses). The final number of interviews was determined by the
point of data saturation.

Stroke survivors and healthcare professionals participated in
separate focus groups, received an information sheet, and provided
written informed consent to participate in this study. All participant
data were anonymized. No any participant identifying of information
in this study.

2.2 Aim of the study

This study explored the factors influencing the diabetes treatments
prescribed and offered by physicians and the reception of and
compliance with that treatment by stroke survivors. The research with
the stroke survivors explored their views on the links between diabetes
and stroke and between diet and diabetes and how they viewed
different treatment approaches. For the healthcare professionals, the
focus groups explored the issues impacting stroke survivors’ care and
treatment post-stroke diabetes management.

2.3 Format of the focus groups

To facilitate the focus group meetings, the focus group interviews
were conducted by researchers experienced in qualitative
methodology. Focus groups were conducted in neutral territory away
from the study participants’ homes or the hospital in what aimed to
provide a “safe space” for exploring the topics covered. The focus
groups were structured to enable in-depth investigation of the
participants personal perspectives, using an open-ended line of
questioning. A topic schedule guided the line of questioning and
prompted further discussion. Discussion topics included attitudes to
secondary prevention care, medication beliefs, adherence to treatment,
and barriers to uptake. All interviews were digitally recorded during
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the focus groups and transcribed directly in preparation for coding as
there were no preparatory training sessions were conducted.

2.4 Data analysis

An iterative process of data collection and data analysis was
undertaken. Transcripts were initially read by one of the researchers
involved in conducting the focus groups to resolve any inaccuracies
occurring through the transcription process by listening to the
recordings, ensuring the reliability of interpretation. The interviews
were then transcribed and coded to manage and code the data. The
transcripts were analyzed adopting a grounded theory method
approach, which was followed by a constant comparative analysis
approach (10), in which key points were identified from the data and
coded individually. Initially, chunks of data were coded. Codes were
then grouped into similar concepts and themes, and categories were
formed. A process of identification and refinement of categories
followed. As groups were compared further, more abstract categories
were developed until the core themes emerged. Inconsistencies were
resolved through discussion with a third experienced researcher until
a consensus was reached on the final themes.

We followed the Reporting of Qualitative Research checklist
criteria (11) in the reporting of this study.

3 Results

Three focus groups were completed from January 2019 to July 2022:
two with multidisciplinary healthcare professionals and one with stroke
survivors. In total, sixteen stroke survivors and thirty-two healthcare
professionals consented to participate in the focus groups. Stroke
survivors' participants were recruited from Glasgow healthcare hospital
(eight men and eight women) aged 54-80years, 23 (48%) were women,
who had diabetes and recovered from a stroke. Healthcare professionals’
participants were recruited from two health board centers in Scotland and
Wales (four stroke consultants and geriatric, two diabetes specialists, two
general practitioners, three occupational therapist, two stroke trainee
doctors, and three clinical stroke nurses). The study participants’ baseline
characteristics are detailed in Table 1.

The emerging themes concerned how seriously stroke survivors
took their treatment and lifestyle choices, their knowledge of stroke
and diabetes medication, and possible side effects.

3.1 Stroke survivors focus group

The stroke survivors appeared to believe that they were given no
clear direction or advice that the stroke and diabetes were linked. The
only connection they had made between the two was that they would
be prescribed an antidiabetic medication following the diagnosis. As
a stroke survivor stated, “it stopped at that, which did not appear to
indicate that they had made a connection with any lifestyle change
other than taking the medication:

“Yeah, I discovered I had type 2 diabetes as a result of my heart
attack when they tested for it, and they said, ‘Oh, and you have got
type 2 diabetes! And it sorts of stopped at that, apart from they
said, ‘Oh, here you are, take gliclazide because that helps.”
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“No, I knew that with diabetes it’s - your sugar has to be controlled
after it’s discovered, but I do not know controlling the sugar will
prevent diabetes; it's more a sort of this is the way to deal with it,
to cut down your sugar. But I did not know I had it, so I've not had
a thought of watching sugar other than just my normal weight.
Pve put on weight since my stroke, but it was just part of just being
normal. I've never stopped, Tm enjoying that. I'll maybe have
another one before I go, but never - that’s going to lead to
diabetes; that’s why people who have diabetes do not eat them?”

“I mean it takes so long just to deal with the shock of the life-
changing event that’s happened to you, so everything else has to
be over and above. It’s hard enough because of it”

Although stroke survivors were very concerned about their
diabetes and keen to manage it to avoid further health-related issues,
they were unsure whether they were managing it optimally and
welcomed further advice and guidance. Stroke survivors also
expressed concern about the possible side effects of drugs and their
potential impact on their health:

“If somebody said to me, take this pill and you will not have
a stroke, I'd bite their arm off to go after that, and it’s as
simple as that because I'm looking round here and 'm one of
the least affected by the stroke that I had. I do not want
another one, and I'm now concerned that diabetes is sneaking
up on me and I do not know how to cure it. What I've done
is I've stopped the sugar. I've not had sweeties. We do not
have cakes and biscuits in our house. We do all these things
because my wife’s type 2 as well, and you do all these things;
if somebody says, ‘Here’s a way of sorting it, for heaven’s sake,
let me know now because I do not want to have my leg off and
then somebody says, ‘Oh, you should have been taking that
pill> T want to know now.”

Although the stroke survivors were concerned about the impact
the stroke and diabetes had and continued to have on their health,
they were unsure or uninformed regarding the best course of action
they could follow to mitigate their position. Although they appeared
to rely on the physician for advice, guidance, and medication to cure
their condition, the interviews provided no clear indication that they
believed they were receiving these:

“what’s the point? Really, it's — you'll maybe get the balance. If
I take this, that and this, what will I get away with? You know, how
will I be able to cope, or if I do not take this, where am I heading?
And its just a question of balance and you are relying on the
person that’s talking to you, the doctor, to work out that balance,
take this, take this, take this and this goes down. But other than
that, you guess you'll be the perfect weight, the perfect, but

you might have a stroke.”

3.2 Healthcare professionals focus groups

Healthcare professionals explored issues they believed directly
impacted their treatment decisions for stroke survivors diagnosed
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TABLE 1 Baseline characteristics of the participants included in the qualitative study.

Focus group Participants’ background
Sex Baseline characteristics
Focus group I 1 55 Female Raised blood pressure, diabetes mellitus, ischemic stroke
(Glasgow) 2 80 Male Diabetes mellitus, raised blood pressure, ischemic stroke
Stroke survivors 3 65 Male Raised blood pressure, diabetes mellitus, ischemic stroke
4 65 Male Raised blood pressure, diabetes mellitus, ischemic stroke
5 66 Female Diabetes mellitus, raised blood pressure, ischemic stroke
6 54 Female Diabetes mellitus, ischemic stroke, raised blood pressure
7 65 Male Ischemic stroke, diabetes mellitus, raised blood pressure
8 61 Female Ischemic stroke, raised blood pressure, diabetes mellitus
9 62 Male Ischemic stroke, diabetes mellitus
10 68 Female Ischemic stroke, diabetes mellitus, raised blood pressure
11 55 Male Ischemic stroke, diabetes mellitus
12 70 Female Raised blood pressure, ischemic stroke, diabetes mellitus
13 79 Male Ischemic stroke, diabetes mellitus
14 69 Female Ischemic stroke, diabetes mellitus, raised blood pressure
15 65 Male Ischemic stroke, diabetes mellitus
16 50 Female Ischemic stroke, diabetes mellitus
Focus group II 1 50 Female Consultant geriatrician/stroke
(Glasgow National Health 2 55 Male Consultant geriatrician
Service) 3 46 Male Consultant/stroke
Healtheare professionals 4 45 Female Consultant/stroke
5 55 Male Occupational therapist
6 49 Male Occupational therapist
7 52 Female Occupational therapist
8 56 Male Diabetes specialist
9 60 Female Endocrinologist
10 39 Female Trainee doctor/stroke
11 32 Male Trainee doctor/stroke
12 40 Male Nurse/stroke
13 42 Female Nurse/stroke
14 39 Female Clinical stroke nurse
15 35 Female General practitioner
16 32 Male General practitioner
Focus group III 1 50 Female Consultant geriatrician/stroke
(Wales National Health Service) 2 56 Male Consultant/stroke
Healthcare professionals 3 60 Female Consultant/stroke
4 59 Male Consultant geriatrician/stroke
5 44 Male Occupational therapist
6 46 Male Physiotherapist
7 51 Female Occupational therapist
8 38 Male Endocrinologist
9 59 Female Diabetes consultant
10 39 Female Trainee doctor/stroke
11 35 Male Trainee doctor/stroke
12 30 Female General practitioner
13 33 Male General practitioner
14 35 Male Nurse/stroke
15 40 Male Clinical stroke nurse
16 46 Female Nurse/stroke
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with diabetes. Their general resource issues within the healthcare
system included the need to access staff specializing in diabetes:

“In our [GP] practice the challenge is getting enough diabetic
nurses. We're working hard to try and train the diabetic team,
because they quite often do the blood tests and then just bring
them back three months later and not actually changing
management in any way. So, trying to intensify our treatment to
make sure the nHbAlc is actually treating the target. Getting
patients to comply. Numbers, vast volumes of numbers I think —
this year alone, we seem to be picking up more and more
pre-diabetics. Even the people that do not actually look like they
would be at risk of pre-diabetes. And then you have got this whole
cohort of patients that need education and monitoring and
working through. So, I think it’s, yeah, just volumes of numbers
and getting the nurses to be trained up in order to deal with that”
(Primary care physician, Wales).

Issues impacting the provision of support and guidance for stroke
survivors are highlighted in the earlier interviews with the stroke
survivors. Resource issues, particularly regarding staff and training
and the increasing demand burden, directly impact on the service they
can provide. These issues, particularly increasing demand, impact
providing a basic service without being able to address complementary
follow-up services, such as monitoring compliance and providing
education and support. This resource issue was further compounded
by the recognition of a need for additional pastoral and emotional
support for those recently diagnosed with stroke and diabetes:

“I've not seen an awful - I do not think I've seen an awful lot of
newly diagnosed, but obviously they are the ones who suddenly
need ... a lot of chat ... about stroke and diabetes and diet and
managing it, but the ones I - the few I can think of, yes, just its a
lot for them to take on and just giving them - finding them
information about it all” (Diabetes specialist nurse, Scotland).

The healthcare professionals recognized the importance of
pastoral and emotional support for those newly diagnosed but also
recognized that providing such a service is particularly resource
intensive. These competing demands between what was believed to
be required by stroke survivors and what, due to resource implications,
was possible to provide were also mirrored in the competing aims of
medications. A key area of discussion among the healthcare
professionals was the competing pressures impacting their prescribing
for stroke survivors with diabetes. Pressure to comply with
a concern for

recommended guidelines also featured as

healthcare professionals:

“I think if there’s robust evidence and a guideline that comes out
that’s clear, I mean GPs are used to having to adjust their practice
and moving with the times, and I do not think - I think it would
just need to be clear. What becomes problematic is if the guideline
is like the current one, where you cannot follow it and the evidence
... — you know, it’s a bit wish-washy. There’s evidence for lots of
different things. So, I think if there’s a clear guidance then GPs
would be fine with it because things come out all the time,
you have to change your practice” (Secondary care physician,
Scotland).
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4 Discussion

As this paper has shown, several factors impact healthcare
professionals and stroke survivors regarding managing post-stroke
diabetes diagnoses. These factors can be viewed as several interacting
themes. First, stroke survivors knowledge/lack of knowledge
concerned the etiology and treatment of diabetes, particularly
regarding diet as causing diabetes rather than simply requiring
management after diagnosis. Second, limited resources for the
treatment team impacted the level of service they could provide
despite a recognition that advice and support could be particularly
valuable in increasing compliance and the overall management of the
condition. Third, uncertainty existed for stroke survivors regarding
how they could best manage their condition and for healthcare
professionals regarding their concerns about polypharmacy, the
uncertainty of drug interactions, and the implications for stroke
survivors’ welfare. Finally, post-diagnosis treatment of diabetes and
how this might impact further strokes were an issue, particularly
concerning the role of the stroke survivors in monitoring their
condition  and  medication = while  complying  with
recommended guidance.

The overriding themes and points of contradiction between stroke
survivors and healthcare professionals were the level of information
provided to stroke survivors and the degree to which expectations
differed regarding who was responsible for managing post-stroke
diabetes. Stroke survivors viewed this role as belonging to the
healthcare

considered post-stroke diabetes management the responsibility of the

professional; conversely, healthcare professionals
stroke survivor, especially regarding self-management.

Self-directed management of diabetes is a commonly accepted
method of engaging (12) and empowering (13) stroke survivors to
manage their condition. This is at least partially due to the chronic
nature of diabetes and stroke and the need for treatments to
be adhered to in a cost-effective community-based manner. This can
only be achieved on a scale through the people with diabetes taking
charge (14). The situation may differ slightly for people with diabetes
who have suffered a stroke, which may explain the discrepancies
highlighted in our study. Firstly, diabetes may be diagnosed at the
same time as a stroke. In this situation, an individual is dealing with a
stroke diagnosis and may be too overloaded with new and distressing
diagnoses to comprehend and successfully self-manage diabetes in an
acute situation. Additionally, cognitive impairment, which commonly
accompanies a stroke, may further hamper a stroke survivor’s ability
to correctly self-manage diabetes.

The actual situation may lie between these extremes, with
healthcare professionals and stroke survivors showing an increased
willingness to manage diabetes after a stroke. For example, in a large
sample of stroke survivors in Wales, the frequencies of diabetes testing
and the level of diabetes control achieved improved in the year after a
stroke (5). This implies that not only were healthcare professionals
engaged and tested diabetes more often, but also stroke survivors with
diabetes had better diabetic control, a process achievable only if the
person with diabetes also engaged.

In the context of existing literature based on the findings from
the barriers to effective post-stroke comorbidity management in
stroke survivors with diabetes COMPOSEd study (15) as a future
strategy to ensure effective post-stroke diabetes management
suggests incorporating pioglitazone into treatment protocols, given
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its potential benefits in improving insulin sensitivity and reducing
cardiovascular risk factors in stroke survivors with diabetes.
However, the study also highlights the need to address barriers such
as medication adherence, comorbidity management, and healthcare
access to optimize outcomes in this vulnerable population.
Developing personalized care plans tailored to the unique needs of
stroke survivors with diabetes, along with multidisciplinary
collaborations involving healthcare providers, caregivers, and
community resources, could enhance the delivery of comprehensive
care and improve long-term prognosis.

5 Implications for future research

This study highlights that despite recognition by stroke
survivors and healthcare professionals that a holistic and
comprehensive regimen for managing a post-stroke diabetes
diagnosis would be welcome, current resources cannot provide a
comprehensive service. This has significant implications for service
provision since, although healthcare professionals are fully aware of
the importance of continued support, advice, and guidance in
managing diabetes, they cannot provide it within the current
service environment. Adopting such an approach could contribute
to alleviating their concerns regarding the adverse impact of
polypharmacy on stroke survivors since improving the management
of the condition through diet and lifestyle changes should reduce
the reliance on medication.

An effective strategy to empower education on self-management
post-stroke for stroke survivors with diabetes involves a patient-
centered approach that emphasizes empowerment and collaborative
care. Group education programs should be designed to foster a sense
of autonomy and self-determination, enabling patients to make
informed decisions about their health and daily management of their
condition. This includes providing tailored information that aligns
with the stroke survivors’ values, lifestyle, and cultural background.
Additionally, integration of advanced digital platforms and
telemedicine health services can significantly enhance the
accessibility and personalization of educational content, thereby
ensuring continuity of care, facilitating sustained patient
engagement, and self-care competencies (16). By focusing on
empowerment and ongoing support, healthcare providers can help
patients develop the skills and confidence needed to effectively
manage their diabetes after a stroke, leading to improved health
outcomes and quality of life.

The study adopted several steps to understand the benefits of self-
management post-stroke diabetes for clinical practice. Adopting post-
stroke diabetes self-management educational approach could
contribute to alleviating the stroke survivors’ concerns regarding the
adverse impact of polypharmacy post-stroke diabetes and would
reduce their reliance on medication. Allowing flexibility in developing
guidelines and instituting appropriate health education using input
from the perspective of both healthcare professionals’ and stroke
survivors would provide appropriate suggestions to incorporate into
post-stroke diabetes self-management. Additional studies are needed
to pinpoint stroke survivors who would find the service provision,
rather than solely relying on medication, acceptable, while yielding the
highest preventive benefits for before and after a stroke diabetes
self-management.
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6 Strength and limitations

As a theoretical framework for acceptability (17), this study
combined the insights of healthcare professionals and stroke survivors
to explore the applicability of service provision in the guidance for
stroke survivors. Although we ensured equal opportunities for the
participants to respond to our focus group interview questions, our
study may be subject to a dominant respondent bias, where some
participants may have continuously dominated the talk and influenced
the opinions of the other respondents. The healthcare professionals
were recruited from the primary and secondary Wales and Glasgow
stroke centers to increase the probability of experience diversity. These
experiences may exhibit variations across different geographic regions
and within diverse patient demographics. However, social desirability
bias may exist, where the professionals might answer as they consider
acceptable rather than based on their actual practice in clinical
settings. Although stroke survivors with diabetes were recruited from
a single hospital in Glasgow, with such heterogeneity, some
participants may not have felt fully able to articulate them as their
opinions may have found unsupported by others. Another potential
limitation was the small sample size of the qualitative study; however,
a theoretical saturation was assured (18) and may still indicate a
pattern of clinical practices that could inform a design for future
clinical study.

7 Conclusion

This study suggested exploring methods to manage post-stroke
diabetes from the perspectives of healthcare professionals and stroke
survivors. Typically, healthcare professionals and stroke survivors
identified a need to address the barriers to effective pre-and post-
stroke diabetes management. The provision of services by healthcare
professionals to guide the stroke survivors’ self-directed management
could advance care in treating stroke survivors with post-stroke
diabetes, allow greater treatment adherence, and increase the
confidence of healthcare professionals in their practice. Further
research is required to identify stroke survivors for whom service
provision, as an alternative approach to pharmacological intervention
alone, might be acceptable with the greatest pre-and post-stroke
diabetes preventive benefits. The findings of this study inform the
future of post-stroke trial design.
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