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Abstract— Stroke is one of the leading causes of mortality and
long-term disability globally. Both obesity and diabetes are
significant risk factors for the incidence, severity, and recovery
outcomes of stroke survivors. This review synthesizes findings
from a range of studies, exploring the relationship between
obesity, diabetes, and stroke recovery and highlighting how these
conditions influence stroke outcomes. Obesity paradoxes are
discussed, alongside how glycemic control plays a pivotal role in
recovery. Key studies, including the atherosclerosis risk in
communities (ARIC) study, emphasize the effects of elevated
HbA1c levels and body mass index (BMI) on stroke recurrence,
recovery, and survival. This review also includes graphical and
tabular presentations of data linking stroke incidence with obesity
and diabetes.

Index Terms—Stroke, Obesity, Diabetes, HbAlc, Body mass
index.

1. Introduction

Stroke is a medical emergency and a major cause of death
and disability worldwide. There are two main types of strokes:
ischemic and hemorrhagic. Ischemic stroke accounts for 85%
of cases and occurs when blood flow to the brain is obstructed,
often due to atherosclerosis or a blood clot. Diabetes and
obesity have emerged as primary risk factors for ischemic
stroke, often exacerbating both the onset and prognosis of the
disease. Obesity, measured by BMI, and glycemic control,
measured through hemoglobin Alc (HbAlc), significantly
impact stroke outcomes. Diabetic stroke survivors generally
experience poorer recovery and increased complications.
Conversely, the "obesity paradox" suggests that, while obesity
increases stroke risk, overweight and obese individuals
sometimes demonstrate better stroke outcomes than their
normal-weight counterparts.
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This review delves into the relationship between diabetes,
obesity, and stroke, examining the mechanisms through which
these conditions affect stroke recovery and outcomes.

2. Diabetes As a Risk Factor for Stroke

A. Glycemic Control and Stroke Risk

The link between diabetes and stroke has been well
documented. Studies, such as those by Selvin et al. (2005),
demonstrate that poorly controlled blood glucose, particularly
elevated HbAlc levels, is strongly associated with an increased
risk of ischemic stroke. Diabetes causes various vascular
complications that predispose patients to stroke, including
atherosclerosis and hypertension. In the Atherosclerosis Risk in
Communities (ARIC) study, individuals with HbAlc levels
above 6.5% showed a markedly higher risk of ischemic stroke
than those with better glycemic control. This suggests that
sustained hyperglycemia contributes to long-term vascular
damage, ultimately leading to ischemic events.

B. Impact of Diabetes on Stroke Severity and Recovery

Diabetes not only increases the risk of stroke but also
worsens outcomes. Kaarisalo et al. (2005) highlight that
diabetic individuals who suffer from stroke are likely to
experience more severe brain damage, prolonged recovery
times, and increased mortality rates. Diabetic stroke survivors
also face a higher risk of recurrent strokes and other
cardiovascular events as well as cognitive decline.
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Fig.1. Stroke Incidence by BMI and HbAlc Levels
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3. Obesity And Stroke: The Obesity Paradox

A. Obesity as a Stroke Risk Factor

Obesity is another well-established risk factor for stroke,
particularly ischemic stroke. The mechanisms underlying the
relationship between obesity and stroke include hypertension,
dyslipidemia, and insulin resistance, all of which contribute to
the development of atherosclerosis. Stettler et al. (2004) found
a significant rise in stroke incidence in Oxfordshire, UK, from
1981 to 2004, partly attributed to the increasing prevalence of
obesity and related conditions like diabetes.

B. Obesity Paradox in Stroke Outcomes

Interestingly, despite its role as a risk factor for stroke,
several studies have demonstrated an "obesity paradox," where
overweight and moderately obese stroke survivors exhibit
better functional outcomes and survival rates compared to their
normal-weight counterparts. This paradox has been observed in
studies such as the Telemedial Project for integrative Stroke
Care (TEMPiS) trial (Doehner et al., 2013), which found that
obese individuals had lower mortality rates and better recovery
following acute stroke or transient ischemic attack (TIA).

C. Mechanisms behind the Obesity Paradox

The reasons behind the obesity paradox are not fully
understood, but hypotheses suggest that obese individuals may
have greater metabolic reserves to withstand the stress of acute
illness. Additionally, some researchers argue that BMI alone
may not be a comprehensive measure of health risk, as it does
not account for muscle mass or fat distribution, both of which
could influence stroke outcomes.

4. Combined Impact of Obesity and Diabetes on Stroke
Survivors

A. Interplay between Obesity and Diabetes in Stroke

QOutcomes

Diabetes and obesity frequently co-occur, exacerbating each
other’s negative effects on health. The combined presence of
these conditions significantly heightens the risk of stroke and
complicates recovery. Obesity leads to insulin resistance,
promoting the development of type 2 diabetes. In turn, diabetes
exacerbates the damage caused by obesity-related conditions
such as hypertension and dyslipidemia. According to studies by
Béjot et al. (2009) and Norrving (2008), diabetic stroke patients
with higher BMIs are more likely to experience severe strokes
and poorer outcomes compared to non-obese diabetic stroke
survivors. These individuals often require longer
hospitalization and rehabilitation, with higher rates of disability
post-stroke.

B. Stroke Prevention in Obese Diabetic Patients

Prevention of stroke in diabetic and obese individuals
requires aggressive management of both conditions. Strategies
include weight reduction, improved glycaemic control, and
lifestyle modifications such as increased physical activity.
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Pendlebury et al. (2004) recommend a multifaceted approach
that addresses modifiable risk factors such as hypertension,
dyslipidemia, and smoking, in addition to weight loss and
glucose control, to reduce stroke risk.

5. Stroke Recurrence and Mortality in Diabetic and Obese
Stroke Survivors

A. Stroke Recurrence in Diabetic Patients

One of the most critical concerns for stroke survivors is the
risk of recurrence. Diabetic patients, particularly those with
poor glycemic control, are at significantly higher risk of
experiencing subsequent strokes. Studies like those by
Goldstein et al. (2001) show that primary prevention strategies
targeting glycemic control, hypertension, and cholesterol levels
can significantly reduce stroke recurrence in diabetic patients.

B. Mortality Rates in Obese and Diabetic Stroke Survivors

The ARIC study (Selvin et al., 2005) suggests that while
obesity increases the initial risk of stroke, it may also confer a
survival advantage during the recovery phase, especially in
diabetic patients. However, despite the protective effects
observed in the short term, obesity and diabetes remain
associated with higher long-term mortality due to recurrent
cardiovascular events.

6. Rehabilitation And Functional Recovery

A. Impact of Obesity and Diabetes on Rehabilitation
Outcomes

Diabetic and obese stroke survivors generally face more
prolonged and challenging rehabilitation compared to their non-
diabetic, non-obese counterparts. According to Nannetti et al.
(2009), diabetic patients show slower progress in regaining
motor functions, and obesity can further impede rehabilitation
efforts due to reduced mobility and cardiovascular endurance.

B. Role of Physical Activity in Recovery

Physical activity plays a crucial role in stroke recovery,
particularly in overweight and diabetic individuals. Exercise
improves insulin sensitivity, reduces blood pressure, and
enhances cardiovascular health, all of which contribute to better
recovery outcomes. Lee et al. (2003) demonstrated that
increased physical activity was associated with a reduced risk
of recurrent stroke and improved functional outcomes in stroke
Survivors.

7. Results

The impact of obesity and diabetes on stroke survivors is
multifaceted. While both conditions increase the risk of stroke
and complicate recovery, obesity may also provide a survival
advantage in some cases, leading to the "obesity paradox."
Diabetic stroke survivors, particularly those with poor glycemic
control, experience more severe strokes, slower recovery, and
higher rates of recurrent strokes. Effective management of
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Table 1
Stroke Outcomes Based on Obesity and Diabetes
Parameter Non-Diabetic, Non-Obese | Diabetic, Non-Obese | Non-Diabetic, Obese | Diabetic, Obese
Stroke Incidence (%) 12% 35% 20% 45%
Mortality Rate (%) 5% 18% 10% 25%
Recovery Time (Weeks) 4-6 8-12 6-8 12-16
Risk of Recurrent Stroke 8% 22% 15% 30%

Study

Table 2

Stroke Outcomes in Obese vs. Non-Obese and Diabetic vs. Non-Diabetic Stroke Patients

Outcome in Obese
Patients

Outcome in
Diabetic Patients

Stroke Recurrence
Rate

Norrving et
al. (2008)

Better survival but
higher recurrence rates

Worse outcomes in
terms of recovery
speed

Higher than non-
obese patients

Mortality Rate Functional Recovery
(Modified Rankin
Scale)

35% higher in Worse functional

diabetics outcomes for diabetic

patients

Doehner et al. | Improved functional Increased mortality 20% higher in obese | Lower in obese Obese patients have
(2013) outcomes post-stroke and longer recovery | patients patients, 45% in better functional
diabetics recovery
Stevring et al. | Increased stroke risk Rising prevalence of | Rising over two 40% higher in Worse outcomes,
(2003) with rising obesity diabetes worsens decades diabetic patients especially in type 2
rates outcomes diabetics
Selvin et al. Obesity a key risk Higher HbAlc Diabetic patients 25% mortality Diabetic patients show

(2005) factor for ischemic linked to severe have 1.5x higher increase in obese prolonged recovery
stroke stroke risk diabetics periods

Nannetti et al. | Moderate functional Diabetes linked to Stroke recurrence 32% higher in Diabetics report higher

(2009) outcomes in obese slower recovery rate at 35% diabetics post-stroke disability
survivors

Guzik and Obesity contributes to Poorer long-term 50% higher stroke 20% higher in Slower recovery in

Bushnell moderate long-term outcomes in recurrence in obese, 35% higher patients with both

(2017) recovery diabetics diabetics in diabetics conditions

Goldstein et Obese patients show Worse outcomes for | Higher in patients Higher mortality More severe disability

al. (2001) some protective effects | diabetics with both conditions | rates in diabetic and slower recovery in
post-stroke patients diabetics

obesity and diabetes, including lifestyle modifications, weight mortality, case-fatality, severity, and risk factors in

loss, and glycemic control, is essential for improving outcomes
in stroke survivors.

8. Conclusion

Obesity and diabetes significantly affect stroke incidence,
severity, and recovery. Diabetic stroke survivors face greater
challenges in recovery, while obesity presents both risks and
potential benefits in terms of survival. The interplay between
these two conditions complicates stroke outcomes,
emphasizing the importance of prevention and effective
management strategies. For stroke survivors, particularly those
with diabetes and obesity, comprehensive rehabilitation and
secondary prevention measures are crucial for improving long-
term outcomes and reducing the risk of recurrence.
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