Araki and Ito, J Neurol Neurophysiol 2013, 4:2
DOI: 10.4172/2155-9562.1000147

Journal of Neurology & Neurophysiology

Psychological Risk Factors for the Development of Stroke in the Elderly

Atsushi Araki* and Hideki Ito

Department of Diabetes, Metabolism, and Endocrinology, Tokyo Metropolitan Geriatric Hospital, Japan

Abstract

The increased risk of stroke with old age cannot be entirely explained by conventional risk factors, such as
hypertension, diabetes, smoking, and hyperlipidemia. Incident stroke has also been associated with depression,
other negative feelings, or stressors, like life events, disabilities, and earthquakes; in contrast, protective
psychological factors against stressors that include optimism, positive coping style, positive attitude toward aging,
and a sense of coherence have been associated with a reduced incidence of stroke. Thus, enhancing protective
psychological factors may be an advantageous approach to preventing the development of stroke. However, further
studies are necessary to understand the mechanism by which psychological factors influence the risk of stroke
and atherosclerosis. Sense of coherence reflects the ability to cope with psychological stress and to tailor life style
choices for the promotion of health; thus, improving an individual’s sense of coherence could impact on their life-style
choices such as exercise, diet, and psychological approaches to stress, which in turn may contribute towards the

prevention of stroke in the elderly.
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Introduction

Although recent remarkable advances have been made with
regard to the treatment of hypertension, hyperlipidemia, and diabetes,
the incidence of stroke, and in particular ischemic stroke, in elderly
individuals has not been decreased to any great extent. It is well known
that aging or age-related circumstances is one of the most important
risk factors for stroke [1]; however, the increased risk of stroke with old
age cannot be entirely explained by conventional risk factors, such as
hypertension, diabetes, smoking, and hyperlipidemia [2].

The psychological state of elderly individuals is affected by life
events, physical and mental functions, co-morbidity and related
treatment, loneliness, social support, social participation, and economic
status. Depression also increases with age, which in turn can lead to
poor quality of life and suicidal tendencies [3].

Although psychological factors such as work stress and type
A behavior have been reported as a predictor of stroke in young
people [4,5], different psychological states may come into play when
considering the incidence of stroke in the elderly. We have previously
demonstrated that feelings of low well-being, as assessed using the
Philadelphia Geriatric Center (PGC) Morale Scale, was an independent
predictor of stroke in elderly diabetic patients [6]. Interestingly, a
positive attitude towards aging, as a subscale of the moral scale, was
associated with a low incidence of stroke.

In this article, we would like to review the psychological factors
involved in the development of stroke in elderly individuals.

Stressors and Stroke

Older people tend to be exposed to stressors, such as life events,
functional disabilities, and comorbidity. Kornerup et al. demonstrated

that the accumulation of life events is associated with an increased
risk of stroke (HR=1.41; 95% CI, 1.06-1.90) compared to that of one
event [7]; moreover, they reported that major life events accumulated
over a life course displays a dose-response relationship with stroke. It
has also been demonstrated that recent stressful life events are linked
to incident stroke within a month of the event occurring [8]; indeed,
patients exposed to more than one life event preceding this month were
more likely to develop stroke than during the control period (odds
ratio=2-96; 95% CI, 2-19-4-00).

Earthquakes have also been associated with incident stroke. In the
Hanshin-Awaji earthquake, stroke incidence increased in the first year
following the earthquake compared to the year before (HR=2.4; 95%
CIL, 1.1-5.0) [9]. Furthermore, the earthquake intensity in different
districts was associated with increased incidence of stroke. This may be
explained by the fact that earthquakes increase blood coagulation and
blood pressure, which in turn may lead to cardiovascular disease [10];
increased blood glucose as a result of the disaster is also a risk factor
for stroke [11].

Socioeconomic status may affect incidence and mortality of stroke
as a stressor [12-14]. People with low socioeconomic status have a high
incidence of stroke, more risk factors, and high rates of stroke mortality
as compared with high socioeconomic people [13]. Lazzarino et al.
demonstrated that low economic status and psychological distress had
synergistic effects on incident mortality from stroke in a prospective
study of the Health Survey for England [14]. In fact, the overall stroke
incidence rates in low to middle income countries have exceeded the
level of stroke incidence in high-income countries by 20% in 2000-2008
[15].
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Depression and Stroke

In several epidemiological studies, depressive symptoms have been
associated with an increased incidence of stroke [16-18]. Depressive
disorder is also a risk factor for stroke independent of traditional
cardiovascular risk factors [19,20]. In the Baltimore epidemiologic
catchment area study comprised of 1703 participants, individuals with
a history of depressive disorder were 2.6 times more likely to have a
stroke compared to those without the disorder, even after controlling
for conventional risk factors during the 13-year follow-up period
[19]. In the Nurses’ Health Study, it was reported that depression
(physician-diagnosed depression or Mental Health Index score <52)
in 80,574 women aged between 54 and 79 years, as well as the use of
antidepressant medication, was associated with an increased risk of
stroke [20]. In a prospective cohort study of 14,784 adults (aged 52.4
+ 11.9 years), it was reported that the use of tricyclic antidepressants
was associated with an elevated risk of stroke (HR=1.35; 95% CI, 1.03-
1.77), while the use of SSRIs was not associated with stroke [21].

Both depressive symptoms, as assessed by the CES-D, as well as a
lifetime history of depression also predicted poor functional outcomes
and poor quality of life in patients with stroke [22].

Interestingly, the presence of cardiac disease reportedly increases
the association between depressive symptoms and incident stroke [23];
in this study, both the severity and chronicity of depressive symptoms
during follow-up were associated with an increased risk of stroke in
patients with cardiac disease. In a sample of women with suspected
myocardial ischemia, subjects with smaller social networks were more
likely to possess depressive symptoms and develop stroke at a rate
greater than twice that of individuals with more social relationships
after adjusting for covariates (HR=2.7; 95% Cl, 1.1-6.7) [24].

In the Established Populations for Epidemiologic Studies of the
Elderly (EPESE) study, low education and income in individuals aged
between 65 and 74 years were associated with a higher incidence of
stroke [25]. Since the association between socioeconomic status and
stroke were attenuated when adjusted for race, diabetes, depression,
social networks, and functioning, social-psychological interaction may
contribute to the development of stroke in the elderly.

Genetic factors may affect the association between depressive
symptoms and stroke. For example, it was demonstrated that the
association between incident stroke and depression increased with the
numbers of met alleles of the BDNF polymorphism [26].

Negative Feelings other than Depression and Stroke or
Atherosclerosis

Surtees et al. demonstrated that psychological distress, but not
major episodic depressive disorder, was associated with an increased
risk of stroke [27]. In a large population-based prospective study using
20,627 stroke-free participants, aged 41-80 years, a 1-SD decrease in
Mental Health Inventory-5 scale score (representing greater emotional
distress) was associated with an 11% increase in stroke risk, after
adjustment of covariates [27]. In a prospective observational study of
2201 men aged 45-59 years, psychological distress, defined by a score
of >5 on the 30-item General Health Questionnaire, was a predictor of
fatal ischemic stroke but not of nonfatal ischemic stroke or TIA [28].

Feeling of low well-being also affects incident stroke in patients with
diabetes mellitus [6]. Diabetes mellitus is associated with an increased
incidence of geriatric syndromes: functional disabilities, depression,
fall, urinary incontinence, and cognitive impairment, all of which

act as stressors [29]. Diabetic patients have a variety of psychological
problems, such as depression, low well-being, emotional distress, and
diabetes-specific burden [30-33]. Low well-being in older diabetic
patients is associated with low ADL, macrovascular complications,
insulin treatment, hypoglycemia, negative social support, lack of
positive support, and low economical satisfaction [31-33]. In our
3-year follow-up study of 376 diabetic patients free of stroke and with
a mean age of 75 years, low well-being, as assessed with a PGC morale
score of <7, was a significant predictor of stroke after adjusting for age,
gender, body mass index, HbAlc level, systolic blood pressure, serum
levels of total cholesterol, triglycerides, HDL-cholesterol, smoking,
and history of ischemic heart disease (HR=3.0; 95% CI, 1.2-7.3) [6].
Increased symptom burden of the Elderly Burden Diabetes Scale was
also a significant predictor for stroke after these covariates. In patients
with drug-treated hypertension, low contentment and low vitality,
as assessed using the Minor Symptoms Evaluation Profile, predicted
incident stroke after adjusting for potential cardiovascular risk factors
(34].

Negative feelings of discontent, hopelessness, hostility, and anger
have been associated with subclinical carotid atherosclerosis [35-39];
high levels of hopelessness were associated with carotid IMT after
adjusting for depressive symptoms and conventional risk factors [36].
In middle-aged women, high scorers of hostility, indicated by the 13-
item questionnaire (=6), had a greater mean and maximum carotid
IMT compared to low scorers [37]. In a population study of 6561
men and women aged 45-84 years, the trait anger score was positively
associated with carotid IMT and the presence of carotid plaques [38].

However, despite these findings, several other studies have
showed that the association between depressive symptoms and carotid
atherosclerosis are inconsistent [36, 38-40]. Some difficulties in accurate
measurement of depressive mood and other negative feelings because
oflack of validity may explain the inconsistent results. Alternatively, the
mechanism by which atherosclerosis and stroke develop in association
with depression or negative feelings might be different.

Protective Psychological Factors

Protective psychological factors against stressors, including
optimism, low pessimism, positive coping style, positive attitude
towards aging, and a sense of coherence are important for the
prevention of stroke. In the Health and Retirement Study of 6044
adults, aged >50 years, who were stroke-free at baseline and followed-
up for 2 years, higher optimism was associated with a lower risk of
stroke after adjusting for sociodemographic, behavioral, biological,
and psychological risk factors [41]. In contrast, in a 7-year follow-up
study of 23,216 adults aged 20-54 years, participants with the lowest
quartile of pessimism had a reduced incidence of stroke compared to
those with the highest quartile, after adjusting for sociodemographic
characteristics, bio-behavioral risk factors, depression, general feeling
of stressfulness, and ischemic heart disease (HR=0.52; 95% CI, 0.29-
0.93) [42].

Positive coping style is problem-focused coping behavior directed
at reducing or eliminating a stressor through the positive use of coping
resources. In our study of 376 elderly diabetic patients, positive coping,
as assessed by the 4-item questionnaire, was associated with a reduced
incidence of stroke, after adjustment for age, sex, BMI, HbAlc, systolic
blood pressures, total cholesterol, triglycerides, HDL cholesterol,
smoking, and a history of ischemic heart disease (HR=4.2; 95% CI,
1.8-10.1) (unpublished data).

Perceived level of life enjoyment is a positive psychological
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condition that reflects the ability to engage pleasurably with the
environment. In the Japan Public Health Center-Based Study of 88,175
Japanese people, all aged between 40 and 69 years and followed-up for
a median of 12.0 years, Japanese men with a low perceived level of life
enjoyment demonstrated increased risk of total stroke (HR=1.22; 95%
CI, 1.01-1.47) and fatal stroke (HR=1.75; 95% CI, 1.28-2.38) [43].

A positive attitude towards aging is somewhat an adaptation to
aging. Good physical and emotional functioning, low depression,
and great resilience are all associated with a positive attitude towards
aging [44]. A positive attitude towards aging can be assessed as a
subscale of the PGC morale scale; it is a 6-item questionnaire that
addresses age-related physical health, happiness, positive value for
life, meaningfulness, and positive thinking about aging. In the 3-year
follow-up study of diabetic patients with a mean age of 75 years, the
absence of a positive attitude towards aging was a significant predictor
of stroke after the 9 conventional risk factors for atherosclerotic disease
were considered (HR=3.0; 95% CI, 1.3-7.2) [6]. In contrast, neither
agitation nor lonely dissatisfaction affected incident stroke (HR=2.3;
95% CI, 0.81-6.5; and HR=2.1; 95% CI, 0.74-6.1) [6].

Sense of Coherence and Stroke

Sense of coherence (SOC) is a marker of social stress adaptive
capacity. Antonovsky found that SOC is one of the most important
psychological traits in Holocaust survivors [45]. SOC consists of three
dimensions: sense of comprehensibility, sense of manageability, and
meaningfulness. The SOC scale may be a reliable, valid, and cross
culturally applicable instrument measuring how people manage
stressful conditions [46].

People with strong SOC have a high ability to cope with difficulties
and social adversity [45]. Strong SOC is associated with psychological
well-being and low mortality [47,48]. In the UK European Prospective
Investigation into Cancer (EPIC)-Norfolk study of 20,629 participants
aged 41-80 years, a strong SOC was associated with a reduced
incidence of stroke after adjusting for covariates, including hostility,
depression, social class, and education (HR=0.76; 95% CI, 0.60-0.96)
[49]. Although neither the presence nor the severity of social adversity
was associated with stroke incidence, faster adaptation to adverse
events was associated with a reduced incidence of stroke.

People with low socioeconomic status may have a weaker SOC
because they cannot use generalized resistance resources against
stressors enough to cope with social adversity. In fact, high family
income was associated with a strong sense of coherence in unemployed
nurses [50]. In contrast, poor condition in childhood could have less
experience for the formation of strong SOC. Therefore, weak SOC
might partly explain the association between low economic status and
high incidence of stroke. However, SOC is strongly associated with
psycho-emotional resources such as the quality of the relationship
with partner, social support, quality of work, and childhood living
conditions rather than socio-economic circumstances [51].

Therefore, in order to prevent the development of stroke, it may
be more important to enhance protective psychological factors such
as coping, positive attitude toward aging, and SOL, as well as to reduce
feelings of negativity, like depression, discontent, hostility, and anger,
and stressors (Figure 1).

Psychological Factors and Atherosclerosis

The mechanism by which stroke occurs as a result of psychological
factors remains unknown. Psychosocial distress or depression
may play an important role in the development of stroke due to an
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Figure 1: Psychological factors and stroke development or prevention.

increased activation of the hypothalamic-pituitary-adrenal axis, high
cortisol, and high sympathetic nerve activity. For example, it has
been demonstrated that psychosocial stress accelerates endothelial
dysfunction and arteriosclerosis in monkeys [52,53]. In contrast,
B-adrenergic blockers inhibit coronary atherosclerosis in monkeys
exposed to psychosocial stress [54]. In the Chicago Community Adult
Health Study, hopelessness, but not depression, was linearly associated
with soluble intercellular adhesion molecule-1, which is an early
marker of endothelial cell dysfunction [55]. Flow-mediate dilatation
was impaired in patients treated for depression [56]. In contrast,
antidepressant therapy using the selective serotonin reuptake inhibitor
(SSRI), sertraline, improved the markers of platelet/endothelial
activation, e-selectin, and beta-thromboglobulin in depressed patients
after acute coronary syndrome [57].

Depression may induce activation of platelet activity, leading to the
development of stroke. Indeed, it has been reported that platelet activity
is increased in depressed patients [58]. In contrast, antidepressant
agents such as SSRI inhibit the activation of platelet in patients with
depression [59]. Platelet NOS activity and NO metabolite levels in the
plasma of patients with depression are reported decreased, which may
in turn account for the increased platelet activity observed in these
patients, as well as the endothelial dysfunction [60].

An increased expression of inflaimmatory markers associated
with psychological factors may be involved in the pathogenesis of
atherosclerotic disease. It has been demonstrated that the inflammatory
markers, C-reactive protein (CRP), IL-6, and IL-1 are associated with
depression in a community-based study of people with ischemic heart
disease [61]. Higher levels of chronic stress have been associated with
higher concentrations of IL-6 and CRP [62]; however, these associations
disappeared once the following were controlled for: socioeconomic
status, behaviors, BMI, and diabetes. In a study of 1,339 Japanese civil
servants, a higher SOC was associated with lower serum CRP levels
only in men [63].

With regard to life stress in older adults, emotional stress
reportedly decreases cellular immune function, while high SOC has
been associated with increased natural killer cell activity [64]. Exercise
through health education also increases natural killer cell activity as
well as SOC [65]. Immunomodulation by SOC might have a favorable
effect on atherosclerosis.

Sense of Coherence and Life-style Intervention

For the prevention of stroke, how do we increase SOC in high-
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risk people? People with high SOC may obtain optimism because they
have the capability to make social networks and to get the support they
need from others. They may have the ability to cope skillfully with
difficulties, such as psychological stressors that afflict patients with
diabetes mellitus or patients at a high-risk of developing atherosclerotic
disease. Therefore, a strategy for improving SOC may be of great use in
terms of life-style interventions for the prevention of stroke.

Few intervention studies have been conducted to improve SOC for
stroke prevention. The 12-month health intervention program, which
consisted of study circles with diet sessions and physical activity in 41
patients with psychiatric disorder, increased SOC as well as physical
health compared to the control group [66].

SOC affects life style choices that promote health. In a population-
based northern Sweden study of 4991 persons aged 25-74 years,
women in the highest SOC quartile, measured by the 13-item
Antonovsky questionnaire, had a higher intake of fruit and vegetables
but a lower intake of energy, total and saturated fat, sucrose, and sweets
[67]. Wainwright et al. investigated whether the association between
high SOC and reduced mortality could be explained by lifestyle choices
and socioeconomic status in the EPIC-Norfolk study. They found
that approximately 23% of the association was intervened by lifestyle
choices such as dietary intake of fruit, vegetables, and fiber, as well as
physical activity, the cession of cigarette smoking, and socioeconomic
status [68]. In a 5-year follow-up study of 110 middle-aged male office
workers, low SOC was associated with weight gain as well as poor
psychological well-being [69]. Individuals with low SOC, who find it
difficult to cope with stress, tend to take in more fatty food and sweets
or midnight snack, leading to weight gain.

In the Japan Diabetes Complications Study of 2033 type 2 diabetic
patients aged 40-70 years, lifestyle modification, including dietary
habits, physical activities, and adherence to treatment by telephone
counseling and clinic visits, reduced the incidence of stroke; although,
the status of conventional cardiovascular risk factors did not differ
between the two groups [70]. Lifestyle intervention, including the
construction of intense social networks by healthcare providers may
have favorable effects on psychological factors like SOC. Cohen and
Kanter examined the relationship between glycemic control and SOC,
psychological distress, and adherence to self-care behavior in 67 people
with diabetes [71]; a path analysis revealed that SOC was indirectly
related to glycemic control through the adherence to self-care behavior
and psychological distress. Thus, SOC could be an important target for
psychological intervention in people with diabetes.

In conclusion, stressors, depression, and the other feelings
of negativity are associated with incident stroke, while protective
psychological factors against stressors such as optimism, positive
coping style, a positive attitude towards aging, and SOC are associated
with a reduced incidence of stroke. Further studies are required to
understand the mechanism by which psychological factors influence
the risk of stroke and atherosclerosis. Since SOC reflects the ability
to cope with psychological stress and to tailor lifestyle choices for the
promotion of health, a strategy focused on improving SOC could be an
advantageous approach to intervening in lifestyle choices that increase
the risk of stroke.
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