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DISPOSITIONS AND BRAIN HEALTH: THE
ROLE OF PREMORBID PERSONALITY TRAITS
IN STROKE RISK ASSESSMENT

Abstract: Mental health and brain health have frequently been regarded as dis-
tinct dominions. Nevertheless, the complex integration of mental and brain health
encompasses numerous shared pathways that affect both psychiatric and neuro-
logical disorders. Poor physical health significantly impacts neuropsychiatric con-
ditions and may be a cause of some: for example, stroke can be a consequence of
heart disease, brain and spinal cord can be affected by vitamin B12 deficiency due
to gastritis, etc. On the other side, psychiatric conditions have been recognized as
risk factors for somatic conditions, such as asthma or gastrointestinal and cardio-
vascular disorders.

Stroke is the second leading cause of death and the primary cause of long-term
disability globally. Personality traits emerged as an important factor in both
stroke recovery and adherence to medications and lifestyle modification. Person-
ality and behavioral changes have been widely studied after traumatic brain in-
jury and stroke and have been associated with lesions of the frontal and temporal
lobes. After a stroke, patients often present with maladaptive personality traits
associated with negative affect such as anxiety, emotional lability and rigid per-
fectionism, and interpersonal problems, which correlate positively with avoidant,
dependent, and obsessive-compulsive personality disorders.

Although stroke risk factors have been well-studied for decades, they cannot be
detected in all cases, particularly in younger patients in whom stroke incidence
is steadily increasing worldwide. Therefore, researchers are now exploring novel
modifiable risk factors, such as inflammatory disorders, infections, air pollution,
silent cardiac disorders, and heart rate and blood pressure variability. Pre-stroke
personality traits can be added to this list according to recent research. Data from
six longitudinal cohorts including over 58,000 individuals monitored long-term
showed that elevated levels of neuroticism were associated with an increased risk
of stroke, while higher levels of conscientiousness were found to be protective
against stroke. The combination of higher neuroticism and lower conscientious-
ness was also associated with a steeper cognitive decline and a higher risk of Alz-
heimer’s disease and vascular dementia. Although Alzheimer’s disease and vas-
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cular dementia have distinct etiologies, they share common features, including
vascular risk factors and brain vascular pathology, which contribute to cognitive
decline in both conditions. Emerging evidence highlights an intriguing associa-
tion between personality traits (e.g., higher neuroticism and lower conscientious-
ness) and both Alzheimer’s disease and vascular dementia, potentially mediated
through shared vascular risk factors and neuropathological changes, despite their
distinct etiological origins. These personality traits have also been related to vas-
cular risk factors, higher inflammation and mortality.

Recent evidence suggests that the etiology of psychiatric and neurodegenerative
disorders may partially originate in early neurodevelopment, explained by a com-
plex and still largely unknown interplay of genetic and epigenetic factors. The
relationship between the health of the mind, brain, and body seems to be multi-
faceted and reciprocal, and yet intuitive. However, the is exact mechanisms un-
erlying these connections are not yet clear, particularly in the context of disease.
There is a need for triangulation of psychological, psychiatric, and neurological
aspects of overall body health in large, well-designed studies.

Introduction

Mental health and brain health have frequently been considered dis-
tinct domains in medicine and psychology. Still, the complex integration of
mental health and brain functioning encompasses many shared pathways
that can be identified in numerous psychiatric and neurological disorders
(Ibanez & Zimmer, 2023). Poor physical health can lead to neurological dis-
eases and can significantly impact psychiatric conditions. Likewise, psychi-
atric disorders can be associated with somatic symptoms and diseases in
both adults and children (Agnafors et al., 2019; Ibanez & Zimmer, 2023).
There are indications that the origins of psychiatric and neurodegenerative
disorders, which have typically been categorized separately, may partly stem
from early neurodevelopment (Thibaut, 2018). A better understanding of
the intricate interactions between these two domains must be based on the
exploration of relationships between genetics and epigenetics, the effects of
social determinants and environmental pollutants, and the cumulative im-
pact of our lifestyle choices (Craske et al., 2023).

Stroke is the second leading cause of death and the primary cause
of long-term disability globally, but its epidemiology varies significantly
by region, age, sex, and socioeconomic status (Cordonnier et al., 2017;
GBD 2019 Stroke Collaborators). Stroke is not a single disease but a het-
erogeneous condition in terms of presentation and etiology, and it can be
caused by a wide range of risk factors, pathological processes and mecha-
nisms (Murphy & Werring, 2020). It is largely classified into two types:
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ischemic stroke, caused by an obstruction in blood flow to the brain, and
hemorrhagic stroke, resulting from bleeding in the brain. Globally, isch-
emic strokes account for approximately 85% of all cases. The incidence
of stroke is increasing in low- and middle-income countries, partly due
to rising rates of hypertension, diabetes, and lifestyle factors such as poor
diet and physical inactivity, which are well-known risk factors for all sub-
types of stroke (GBD 2019 Stroke Collaborators). Although stroke inci-
dence and mortality have declined in many high-income countries due to
improved medical care and prevention strategies, the incidence is steadily
rising in younger patients globally (Ma et al., 2024). Worldwide, stroke re-
mains a critical public health issue, necessitating continued efforts in risk
factor management and healthcare access improvements.

Personality traits are relatively enduring emotional, cognitive, and
behavioral patterns that characterize people over time, and influence an
individual’s interactions and adaptability to their environment (Costa et
al., 2019). Personality traits are relatively consistent over time, particularly
during midlife, which is the most relevant life period for stroke and de-
mentia prevention (Larsen & Buss 2017; Lucas & Donnellan, 2011). The
Big Five personality traits, also known as the five-factor model, are widely
utilized in clinical and health psychology to describe personality charac-
teristics, the core dimensions being “extraversion,” “agreeableness,” “con-
scientiousness,” “neuroticism,” and “openness to experience” (McCrae &
John, 1992). Extraversion pertains to the extent of an individual’s inter-
personal engagement and tendencies towards sociability and talkativeness.
Agreeableness reflects the propensity for harmonious and comfortable
interpersonal relationships. Conscientiousness involves a commitment to
societal norms and principles. Neuroticism indicates levels of emotional
instability, while openness encompasses a preference for diversity, change,
and intellectual exploration.

In this paper, I will explore the role of personality in stroke recovery
and prevention, as well as the evidence linking certain personality traits to
an increased risk of stroke. I will also review the current state of research on
personality changes following brain injury, with a particular focus on stroke.

The search for new stroke risk factors

Risk factors for stroke have been extensively studied over the past few
decades, leading to the identification of two main and well-established cat-
egories: modifiable and nonmodifiable risk factors. Age, sex, and race/eth-
nicity are nonmodifiable risk factors for both ischemic and hemorrhagic
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stroke, while hypertension, smoking, diet, and physical inactivity are
among modifiable risk factors (Boehme et al., 2017). Since these diseases
and conditions explain the majority but not all stroke events, there is an
ongoing effort to expand our understanding of stroke mechanisms and
identify novel risk factors (Pavlovic, 2021). More recently documented
risk factors and triggers of stroke include inflammatory disorders, infec-
tion, air pollution, heart-rate variability, and cardiac atrial disorders unre-
lated to atrial fibrillation (Boehme et al., 2017; Pavlovic, 2021). Identify-
ing modifiable risk factors offers an opportunity to improve both primary
prevention (reducing the risk of an incident stroke) and secondary stroke
prevention (reducing the risk of recurrent strokes). For example, weight
reduction, low-risk diet, regular physical activity, smoking cessation, and
low-to-moderate alcohol consumption may reduce stroke risk by up to
50% or more, but level-one evidence is still lacking for several of these
interventions (Niewada & Michel, 2016).

Stroke consequences

In many survivors, stroke may result in life-changing consequences,
as two-thirds show motor or cognitive disability leading to limitations in
activities of daily living (Sennfilt et al., 2019; Gil-Salcedo et al., 2022).
Psychological and behavioral changes after stroke have negative effects on
functional recovery, increasing the rate of mortality and disability of sur-
vivors (Zhou et al., 2023). In the acute stroke setting, patients can become
disinhibited, agitated, or aggressive, and anxiety and depressive symptoms
are quite frequent (Zhang et al., 2020). Long-term cognitive and neuro-
psychiatric effects of stroke, including behavioral impairments such as
poor motivation, apathy, and a tendency to be self-centered and less aware
of the needs of others, are commonly reported (Zhang et al., 2020). There
is also a higher risk of dementia, which is attributed to lesion location but
also preexisting brain changes and pre-stroke cognitive decline (Pendle-
bury & Rothwell, 2009; Levine et al., 2015; Mijajlovi¢ et al., 2017; Kuzma
et al., 2018; Verdelho et al., 2021).

Personality changes and acquired brain lesions

Undoubtedly, personality changes after acquired brain injury of any
etiology can profoundly impact quality of life by affecting social, famil-
ial, and professional functioning (Halalmeh et al., 2024). However, there
is also a controversial concept of posttraumatic growth, which refers to
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enduring positive psychological change experienced as a result of adver-
sity, trauma, or highly challenging life circumstances (Jayawickreme et
al., 2021). Notably, an individuals ability to adjust and cope with changes
associated with brain injury is linked to premorbid personality factors
(Podell et al., 2010). Premorbid conditions may play a part in personality
changes, as several studies suggest that social and emotional deficits or
personality variations may be explained by preexisting susceptibilities and
characteristics. For example, in a study by Greve and coworkers, a large
majority of the individuals with impulsive aggression traits had premor-
bid personality traits of aggression and behavior that would be categorized
as impulsive, suggesting that brain injury did not cause the impulse ag-
gression but rather exacerbated premorbid characteristics in the now dis-
inhibited patients due to frontal lobe damage (Greve et al., 2001; Rieger,
2015). In addition, some behaviors and personality traits may be associ-
ated with injury leading to brain damage, such as in the case of a history
of substance abuse, which is a risk factor for accidents resulting in injury
(Rieger, 2015).

Personality changes due to stroke

Personality change is an important psychiatric complication follow-
ing a stroke, and is linked to severe affective dysregulation and behavioral
alterations (Lo Buono et al.,, 2022). Studies on personality change after
stroke are generally lacking. Personality and behavioral changes after trau-
matic brain injuries have been widely studied, and are associated with the
damage to the frontal and temporal lobes, which appear to be the most
susceptible to damage in the setting of blunt force head trauma (Stone et
al., 2004; Rieger, 2015). More than twenty years ago, Bogousslavsky em-
phasized the importance of negative symptoms in stroke patients, includ-
ing sadness, disinhibition, lack of adaptation, environmental withdrawal,
crying, passivity, and aggressiveness (Bogousslavsky, 2003). After a stroke,
patients often present with maladaptive personality traits associated with
negative affect, such as anxiety, emotional lability and rigid perfectionism,
and interpersonal problems, which are correlated positively with cluster
C personality disorders, including the avoidant, dependent, and obses-
sive-compulsive personality disorders (Lo Buono et al., 2022). Personal-
ity changes after a stroke are likely a consequence of brain damage that
disrupts neural circuits regulating emotions and behavior, particularly in
the frontal lobes (responsible for impulsivity and decision-making) and
temporal lobes (involved in memory and communication) (Kim, 2016;
Mijajlovi¢ et al., 2017). Lo Buono and coworkers describe this negative
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affectivity after stroke as an experience of negative emotions and dysfunc-
tional coping (Lo Buono et al., 2022). Maladaptive traits, such as neuroti-
cism, may impede recovery from brain lesions, while protective features
such as extraversion and conscientiousness can facilitate the rehabilitative
process (Waszczuk et al., 2018). The most frequent behavioral and per-
sonality changes after stroke are summarized in Table 1. However, even in
patients without clinically evident stroke, the presence of chronic vascular
brain changes is associated with development of the depression and apa-
thy (Pavlovic et al., 2016).

Table 1. Behavioral and personality changes after stroke

Phenomenon Description

Apathy lack of motivation or loss of interest in life

Depression depressed mood, loss of interest and energy

Anxiety extreme and unreasonable fear and difficulty managing
daily tasks

Confusion/Delirium | altered state of consciousness, characterized by episodes
of confusion

Pseudobulbar affect | emotional incontinence, unpredictable episodes of cry-
ing or laughing, often in socially inappropriate situa-

tions
Impulsiveness inability to think ahead or understand consequences
Irritability frustration or loss of temper
Fatigue extreme tiredness developed during mental activities

Personality and stroke risk

Stephan and colleagues (2023) employed a multi-cohort design to
investigate relationships between the Five-Factor Model personality traits
and the occurrence of stroke. This study used data from six large-scale
longitudinal cohorts, encompassing 58,105 individuals aged 16 to 104. The
incidence of stroke was monitored over a follow-up period ranging from
7 to 20 years. The meta-analysis revealed that elevated levels of neuroti-
cism were associated with an increased risk of stroke (hazard ratio [HR]
= 1.15; P <0.001), while higher levels of conscientiousness were found to
be protective against stroke (HR = 0.89; P <0.001) (Stephan et al., 2023).
Further analysis showed that these associations were partially mediated by
body mass index, diabetes, blood pressure, physical inactivity, and smok-
ing (Stephan et al., 2023). Openness has been associated with an increased
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risk of stroke (Weston et al., 2015), which is interesting given the reported
positive association between openness and longevity (Turiano et al., 2012).
In a study by Weston and collaborators, a one unit increase in openness
decreased the odds of a stroke diagnosis by 31%, heart conditions by 17%,
and high blood pressure by 29% (Weston et al., 2015). In this large data-
set, Stephan and coauthors did not find significant relationship between
traits of extraversion, openness, and agreeableness and stroke incidence
compared to earlier studies with smaller number of participants (Stephan
et al., 2023).

The pattern of higher neuroticism increasing stroke risk and higher
conscientiousness protecting against stroke was also reported for cardio-
vascular and some other neurological conditions (Graph 1) (Wright et al.,
2022; Stephan et al., 2023). This combination of higher neuroticism and
lower conscientiousness was associated with a steeper cognitive decline
(Sutin et al., 2023), a higher risk of Alzheimer’s disease (Aschwanden et
al., 2021), and an increased risk of vascular dementia (Terracciano et al,,
2021a). An association between higher neuroticism and a higher risk of
Parkinsons disease has also been reported (Terracciano et al., 2021b).
Lower levels of agreeableness predicted poorer physical and subjective
health (Turiano et al., 2012) and premature mortality (Jackson et al., 2015).

Alzheimer’s
disease

Vascular Parkinson’s
dementia disease

Graph 1. Neurological diseases most consistently associated with higher
neuroticism and lower conscientiousness
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Potential mechanisms linking
personality traits to stroke risk

Recent findings by Terracciano and co-workers on data from the UK
Biobank comprising 40,602 middle-aged and older adults showed that
participants who scored higher on neuroticism had more white matter
hyperintensities (p = 0.024; p <0.001), which was consistent across peri-
ventricular and deep brain regions (Terracciano et al., 2023). White matter
hyperintensities in these age groups are typically due to chronic vascular
changes affecting small brain vessels, and may also be a marker of altera-
tions of white matter integrity. Interestingly, the association was reduced by
about 40% when accounting for vascular risk factors (smoking, obesity, di-
abetes, high blood pressure, heart attack, angina, and stroke) (Terracciano
etal.,, 2023). This association was not moderated by age, sex, college educa-
tion, deprivation index, or APOE e4 genotype, and remained unchanged
in sensitivity analyses that excluded individuals with dementia and those
younger than 65 (Terracciano et al., 2023). In addition, the authors found
that white matter hyperintensities partly mediated the association between
neuroticism and cognitive function (Terracciano et al., 2023).

In terms of potential mechanisms underlying these associations, per-
sonality traits have been linked to vascular risk factors (Weston et al.,
2020), inflammatory biomarkers (Wright et al., 2022), and stress respons-
es (Leger et al., 2021). Higher neuroticism and lower conscientiousness,
in particular, are associated with increased cardiovascular risk (Cuki¢
& Bates, 2015; Thomas et al., 2022) and stroke risk factors, including a
higher risk of heart disease (Weston et al., 2020), elevated body mass in-
dex (Sutin & Terracciano, 2016), and an increased risk of diabetes and
hypertension (Weston et al., 2020). Additionally, these traits are linked to
behaviors such as smoking (Hakulinen et al., 2015) and physical inactivity
(Sutin et al., 2016). Wright and colleagues found that higher neuroticism
and lower conscientiousness are associated with greater systemic inflam-
mation (Wright et al., 2022) which is also a known risk factor for stroke.
High levels of conscientiousness have been connected to lower levels of
IL-6 and CRP (Graham et al., 2018; Turiano et al., 2013), while neuroti-
cism has been linked to higher levels of these inflammatory markers,
though the associated effect sizes are generally small (Graham et al., 2018;
Sutin et al.,, 2010). Leger and coauthors suggested that negative affect reac-
tivity to everyday stress may also partially explain the association between
higher neuroticism and lower conscientiousness (Leger et al., 2021). In-
terestingly, reported contradictory pattern of a relationship between cor-
tisol and personality variables, especially neuroticism, can partially be
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explained by sex differences as for men neuroticism was positively cor-
related with cortisol level, while for women it was negatively correlated
(DeSoto & Salinas, 2015). Different personality traits have been associated
with individual biological reactivity to stressful events by many biomark-
ers of stress-sensitive biological systems, not only including cortisol levels,
nicely summarized in paper by Soliemanifar and coworkers (2018).

Most vascular risk factors — such as hypertension diabetes, and high
cholesterol — are chronic diseases and their management requires long-
term pharmacological therapy. Medication adherence is typically defined
as the degree to which patients follow their healthcare provider’s instruc-
tions regarding their medication, and is influenced by various sociodemo-
graphic, psychological, and clinical factors (Osterberg & Blaschke, 2005;
Ko et al., 2020). Medication adherence also involves patients’ understand-
ing of medications and active participation in treatment decisions (Adachi
et al., 2022). Patients with certain personality traits may find adherence to
medication and recognition of a disease challenging (Bailey, 2016). Previ-
ous studies have suggested that adherence can be related to personality
traits in several contexts, including chronic conditions like rheumatoid ar-
thritis, HIV, and multiple sclerosis, and medical treatments like hemodial-
ysis and cholesterol-lowering therapy (Wiebe & Christensen, 1997; Stilley
et al., 2004; O’Cleirigh et al., 2007; Bruce et al, 2010; Leon et al, 2016;
Santos et al., 2019; Ko et al., 2020). In particular, in patients with cardio-
vascular conditions, a higher conscientiousness score was significantly as-
sociated with three of four major aspects of medication adherence: a high
medication compliance score (taking medications as prescribed), a high
score on collaboration with healthcare providers, and a high score on will-
ingness to access and use information about medications. Conscientious-
ness, extraversion, and agreeableness were the most commonly reported
personality traits associated with good adherence, while neuroticism was
associated with medication non-adherence (Wheeler et al., 2012; Molloy
et al., 2014; Kohli, 2017). In addition, there is also evidence of an associa-
tion between low conscientiousness and a high dropout rate of cardiac re-
habilitation in patients with cardiovascular diseases (Adachi et al., 2021).

These findings will likely be expanded soon to include a broader
range of neurological conditions. In a recent study, Zhang and coauthors
analyzed the relationship between personality traits (such as warmth,
diligence, nervousness, sociability, and curiosity), and brain disorders in
298,259 participants from the UK Biobank (Zhang et al., 2023). Their re-
sults indicated that nervousness consistently had negative effects on brain
health, while warmth, diligence, sociability, and curiosity had protective
effects (Zhang et al., 2023). Additional neuroimaging analyses highlighted
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the associations between personality traits and the frontal cortex, tempo-
ral cortex, and thalamus. The study also identified the roles of inflam-
mation and lipid metabolism in the links between personality and brain
health (Zhang et al., 2023).

In a study by Graham and collaborators who analyzed data from 15
international datasets, representing 44,094 participants, high neuroticism
and low conscientiousness, extraversion, and agreeableness were consis-
tent predictors of mortality across studies (Graham et al., 2017). Regard-
ing mortality, no association was found for stroke-related mortality in one
early report (Shipley et al., 2007), while another larger study found a high-
er risk with higher extraversion and lower conscientiousness (Jokela et al.,
2014). Additionally, conscientious individuals are more likely to engage in
behaviors that promote positive health and also refrain from risky behav-
iors that make poorer health outcomes more likely (Wright et al., 2022).
Unfortunately, no interventions have been reported in secondary stroke
prevention using this data, so potential implications remain speculative.

Conclusion

Current evidence suggests that higher levels of neuroticism and lower
levels of conscientiousness may be novel vascular risk factors, increasing
the risk of stroke, vascular brain damage, and other health conditions.
These associations may be partly mediated by known vascular risk fac-
tors, as well as by various, still largely unknown, inflammatory and circu-
latory mechanisms. Unfortunately, it remains unclear how these findings
translate to everyday clinical practice, highlighting the need for additional
research. Future studies involving larger and more diverse participant
groups with extended prospective follow-ups are essential to better under-
stand the relationship between various personality traits and both brain
and overall health. It is also important to investigate other potential con-
founding factors from both genetic and epigenetic perspectives and to ex-
plore potential interventions.
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