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Background: Cerebral stroke, known as one of the most common causes
of mortality and morbidity worldwide. The frequency of stroke is rising by
ageing the population and placed a significant concern for public health.
However, modifying risk factors contributing to stroke may decrease the
burden of the disease. This study aimed to examine the association of life
stressors and personality types with stroke.

Method: The participants were a convenient clinical sample of 100
patients with ischemic stroke and 100 individuals without stroke. The
Paykel life event questionnaire and Friedman and Rosenman personality
type questionnaire were used to evaluate life stressor and personality
characteristics, respectively.

Results: Among the different types of stressor subgroups, mean
prevalence score of total life stressors, psycho-social stressors, frustration-
despair stressors and mental-physical stressors were significantly higher in
patients (p=0.001, p<0.001, p=0.001, and p<0.001 respectively). The
prevalence of type A personality in stroke patients and control groups were
52 and 45 %, respectively (p = 0.322). Severity scores of stressors were
often higher in cerebral infarction patients with type A personality.

Conclusion: There is an association between higher psychological
stressors and stroke, and people with type A personality in both groups
experienced more stress than type B. It suggests that cerebral infarction
patients with type A personality have a higher level of stress in response to
life events which could be considered as a modifiable factor.
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Introduction

It has been widely recognized that Type A

Cerebral infarction is the third most common
cause of death and the most common cause of
permanent disability in adults worldwide (1). It
has been reported that each year, more than 5.5
million people die because of cerebral infarction
globally. Two-third of these people are from
developing countries (2, 3). In Iran, the incidence
of cerebral stroke has been reported in the range
of 23 to 103 per 100,000 persons per year (4).
Also, the onset of stroke in Iran is almost a
decade earlier than the other countries (5), which
highlights the importance of this study for this
country. One of the essential strategies for
decreasing the burden of this disease is
recognizing and modifying the risk factors (6).

Moreover, there are some reports about the
association of particular personality types and
some medical conditions such as heart stroke (7).
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personality is a risk factor contributing to
diseases (8).
There are different types of stress in daily life.

Stressors can be positive (i.e. marriage or
achievement) or negative (i.e. personal,
occupational or social stresses) (9). People

showing high-stress levels have a high tendency
to show behaviors that can increase the
possibility of disease and injury (7). Also, there is
a hypothesis that acute and chronic physiological
stress is associated with inflammation. For
instance, the main stress hormones, such as
norepinephrine and epinephrine, can activate
nuclear factor kappa B (NF-kB) in macrophages,
adipocytes and endothelial cells, and initiate
inflammatory processes. The presence of this
inflammatory condition in the wall of vessels,
consider as a significant risk factor for
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cardiovascular diseases (10).

Psychological factors such as anxiety,
depression, lack of social support, occupational
stresses (11-13) and type A personality (7) have
an impact on the development of cardiovascular
diseases. Furthermore, psychological stresses act
as a trigger for cardiac infarction (14). However,
their role in cerebral infarction is not elucidated
well (15). Since cardiac infarction and cerebral
infarction both have similar pathophysiology (16)
and some risk factors (i.e. hypertension, diabetes,
hyperlipidemia, smoking), it would be likely that
personality types and stressors may also have a
contributing role in cerebral infarctions.

On this basis, A few investigations have
recently been conducted for the recognition of
new risk factors and triggers that may contribute
to the disease, including psychological stresses.
Although the findings of these researches are still
limited, however, it has been realized that
depression and significant events can increase the
risk of stroke (17, 18). For example, it has been
noticed that the year following an earthquake, the
numbers of strokes was increased in the affected
areas in comparison to the year before (19).
Considering the gap in the current literature, the
current study aims to examine the association of
personality types and psychological stressors with
cerebral ischemic stroke.

Material and Methods

Participants

The participants of this case-control study
were a convenient sample of 100 cases diagnosed
with cerebral infarction and 100 individuals
without stroke as a control group. The study
population sample was from the university-
affiliated hospital, Shafa Hospital, Kerman,
Sothern of Iran. The sample recruited from all
patients diagnosed with cerebral stroke during
five months’ period, including patients, was
admitted to the hospital and referred to the clinic
which less than three months have passed since
the diagnosis of stroke.

The sample size was calculated using previous
studies and the Cochran’s formula. The control
group was from a convenient sample of patients'
caregivers and medical staffs. They were
interviewed to exclude any considerable medical
conditioning. Patients with the disturbance of
consciousness or perception, dementia, memory
loss, personality change due to cerebral stroke,
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psychosis, speaking difficulties that could affect
the person’s responsivity to the questionnaire,
and drug abuse were excluded.

Tools

Demographic characteristics, such as age and
gender, were asked.

Paykel’s stressful life events scale (1998): This
questionnaire consisted of 65 life events and
assessed the number and severity of stressful
events experienced during the person’s life (20).
This 5-point Likert scale has had enough
reliability and validity, which is used to assess the
stress in patients with coronary artery heart
disease (21). Its reliability coefficient 0.72 for the
number of stressful events and 0.73 for the
amount of stress (7).

This scale dichotomizes life events based on
whether they are desirable or undesirable. The
first half of the scale determine the valence of
adverse events and the second half, determine the
positive valence of the events (22). Generally,
events grouped into ten categories, including
work, finance, health, migration, bereavement,
courtship, social, family and legal relationship
and marital status, and additional information
about a stressful situation and chronic or
persisting problems (22).

Friedman and Rosenman A, B personality test:
This test is used as a tool for personality type A
classification (23). The questionnaire contains a
series of 25 questions with answers yes (1 score)
and no (0 score). The range of the scores is from
0 to 25. Scores more than 13 was considered as
type A, and those with less than 13 were
considered as type B (24, 25). The reliability of
this test is reported in the range of 0.7-0.8 (24),
and the validity of this questionnaire has been
calculated as 0.91 (26). Type A behaviour
personality pattern defined as “an action emotion
complex can be observed in any individual
aggressively involved in a chronic struggle to
achieve more in less time” (23). People with type
A personality are competitive, strict, time
compulsive, impatient, aggressive and have lower
self-acceptance. On the other hand, people with
type B personality are calmer, have more care for
the quality of life, are less ambitious and less
impatient, and are more conservative (8, 27-29).
The patients completed all questionnaires under
the supervision of a clinician.
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Statistics

The data were collected and analyzed using
SPSS software (version 25, IBM Corporation,
NY, USA) statistic software. According to
normality tests (p<0.05 in Kolmogorov-Smirnov
and Shapiro-Wilk), non-parametric tests (Mann-
Whitney) used. Chi-Square test for nominal
variables,  Mann-Whitney  for  comparing
continuous variables, and regression analysis to
examine the association of personality type with
stroke were used. P values < 0.05 were
considered statistically significant.

Results

The number of males in the case and control
group was 62 (62%) and 58 (58%), respectively
(p=0.564). There was no difference regarding age
between the two study groups (p>0.05). The
number of patients in the cases aged less than 30
years, between 30 and 40 years, and more than 40
years-old were 32 (32%), 45 (45%), and 23
(23%) respectively. Also, the number of patients
in the control group aged less than 30 years,
between 30 and 40 years, and more than 40 years
were 17 (17%), 38 (38%), and 45 (45%)
respectively.

Among the different types of stressor
subgroups, mean prevalence score of total life
stressors, psycho-social stressors, frustration-
despair stressors and mental-physical stressors
were significantly higher in patients (p=0.001,
p<0.001, p=0.001, and p<0.001 respectively).
The mean prevalence score of Individual-familial
and Occupational-educational stressors was also
higher in the patients group but there was no
statistically significant difference compared with
the control group (p=0.596 and p=0.190
respectively) (Tablel), i.e. the occurrence of
some life stressors has seen more in stroke
patients than healthy subjects.

Severity scores of several stressor subgroups
were significantly higher in patients compared to
the control group such as total life stressors as
well as individual-familial stressors, frustration-
despair stressors, and mental-physical stressors
(p<0.05) (Table 2). i.e. although some life
stressors have seen more frequently in stroke
patients, the severity of such stressors also is
much higher in these patients in comparison with
healthy subjects.
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Table 1. Comparison of prevalence scores of stressors
between patient and control groups

Typeof Groups Mean SD” Median Mean —P-
stressors Rank value
. Patient 19.54 1581 20.0 113.94
Totallife = ol 12.75 11.71 120 87.06 00
. Patient 5.80 5.63 4.0 115.58
Psycho-social =0 o 287 331 20 8542 0001
Individual- Patient 4.11 410 20 102.65 059
familial Control 411 431 40 9835
Occupational- Patient 3.84 447 2.0 105.70 0.190
educational Control 2.75 3.13 20 9530
Frustration- Patient 212 234 10 113.34 0.001
despair Control 116 163 00 8766
Mental- Patient 257 3.10 1.0 12324 <0.001
physical  Control 0.68 149 00 7776

* Standard Deviation, ** Mann-Whitney U Test

Table 2. Comparison of severity scores of stressors
between patient and control groups

Type of Groups Mean SD” Median Mean P-
stressors Rank value
. Patient 36.2 24.08 275 113.21
Towllife = ol 255 1929 230 87.79 002
. Patient 759 815 65 104.11
Psycho-social = ol 561 545 45  96.89 /0
Individual- Patient 9.79 6.66 10.0 108.52 0.049
familial Control 783 6.68 6.0 9248
Occupational- Patient 8.01 10.79 5.0 103.33 0.489
educational Control 559 526 40 97.67
Frustration- Patient 550 4.85 5.0 11892 <0.001
despair Control 232 258 20 82.08 '
Mental- Patient 357 4.43 20 113.78 0.001
physical Control 156 246 00 8722

* Standard Deviation, ** Mann-Whitney U Test

Table 3. Comparison of frequency of personality types in
the stroke group versus controls

Personality type Patient _ Control P-value
N (%0) N (%0)
Type A 52 (52) 45 (45)
Type B 48 (48) 55 (55) 0.322
Total 100 (100) 100 (100)

The frequency of personality types (A and B)
demonstrated in Table 3. The prevalence of type
A personality in stroke patients and control group
were 52 and 45 %, respectively (p = 0.322),
which means that personality type is not
associated with stroke susceptibility and may not
consider as an independent risk factor for
vascular events.

Table 4 shows the status of the severity of
stressors regarding personality type and study
group. In all stressor types, the differences were
significant, except for the occupational-
educational stressors, which mean rank of the
stressor was not different in personality types and
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study groups (p=0.185). This means that the
severity of stressors is different regarding
personality types and vascular events, and
severity scores of stressors were often higher in
cerebral infarction patients with type A
personality.

Table 4. Severity scores of stressors according to
personality types in the stroke group and controls

Mean rank p.
Type of stressors Type Type *
value
A B
. Patient 131.11 93.82
Total life Control 10584 7302 0001
. Patient 124.49 82.03
Psycho-social - —= ol 11050 8568 0001
. . Patient 123.72 92.05
Individual-familial Control 10781 79.94 0.001
Occupational- Patient 114.40 91.33 0.185
educational Control 101.06 94.90 '
. . Patient 127.67 109.44
Frustration-despair Control 8988 7570 <0.001
. Patient 118.06 109.16
Mental-physical Control 9989 76.85 0.001

* Kruskal-Wallis test

Table 5. Correlation between severity score of stressor
types and personality test scores according to study groups

Personality
Type of stressors test score P-
Correlation value

Coefficient
Total life stressors Patient 0.265 0.008
Control 0.333 0.001
Psycho-social Patient 0.277 0.005
stressors Control 0.205 0.041
Individual-familial Patient 0.278 0.005
stressors Control 0.340 0.001
Occupational- Patient 0.047 0.645
educational stressors  Control 0.054 0.592
Frustration-despair ~ Patient 0.275 0.006
stressors Control 0.214 0.033
Mental-physical Patient -0.29 0.775
stressors Control 0.279 0.005

* Spearman’s rho

The correlation between the severity of
stressors score and personality test score in the
two groups has been shown in Table 5. The total
life stressors in both groups showed a significant
positive correlation with the personality test score
(r=0.265, p=0.008 in patients and r=0.333,
p=0.001 in controls), as well as the psycho-social
stressors (r=0.277, p=0.005 vs r=0.205, p=0.041),
individual-familial stressors (r=0.278, p=0.005 vs
r=0.340, p=0.001) and the frustration-despair
stressor (r=0.275, p=0.006 vs r=0.214, p=0.033).
Additionally, no significant correlation was found
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for occupational-educational stressors. Also, for
mental-physical stressors, there was a positive
and significant correlation only in the control
group between stressor severity score and
personality test score (p=0.005), while no
correlation was found in the patients (p=0.775).

Discussion
This case-control study aimed to evaluate the
association between personality types, life

stressors, and acute cerebral infarction in patients
referred to or admitted in the Shafa hospital,
Kerman, due to cerebral stroke. Previous studies
demonstrated an association between personality
type and some conditions, with particular
attention to vascular-related diseases, such as
ischemic heart disease, cerebral ischemia, and
hypertension (30-40). It seems that stressful
situations and respond to them may alter the
predisposition to cerebrovascular  diseases,
regardless of other known risk factors.

Rosenmann et al. showed a strong association
between ischemic heart disease and Type A
personality in a prospective cohort conducted on
257 coronary heart disease (37). Hynes et al. found
a similar association during the Framingham study
(41). Jenkins et al. suggested that type A behaviour
in known patients with CVVD could predict further
myocardial infarction (MI) attacks (42). Woods et
al. showed a relationship between type A
personality and types of headache (43). Woods
and Burns showed that type A behavioural pattern
implicated in illness and physical symptoms (43).
They proposed that modifying these behavioural
characteristics could be considered as a therapeutic
target as well as a reduction in the risk of vascular
events. A similar conclusion was reached in a
study by Eysenk (44).

Previously, Kim et al. showed that aspects of
personality types might correlate with diseases
(45). They have shown the association between
the tenseness dimension of type A personality
pattern and the high risk of ischemic stroke. This
finding was supported by Fernandez-Conception
et al. study (46), which investigated the role of
life events and stressful behavioural patterns in
susceptibility to cerebral stroke. Type A
personality is usually known with the presence of
aggressiveness, ambition  impatience, and
hostility in this behavioural pattern, each of
which accompanied by a high amount of physical
and mental stress.
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Furthermore, the  association  between
significant life events and cardiovascular diseases
was revealed in a study by Kornerup et al. (47).
Also, Kotlega et al. argue that emotional stress is
an underestimated risk factor for ischemic stroke
and other neurological diseases (48). Shah et al.
have shown the impact of psychosocial factors on
atherosclerosis (49). They found that depression
and anxiety were in association with subclinical
atherosclerosis in men and stress as a risk factor
in women, regardless of traditional risk factors.

However, the exact etiopathogenesis of
cerebral ischemia is not well understood, but
some contributing factors leading to increasing
the risk of stroke was studied through many
years. Among these, some underlying diseases
may increase susceptibility to the stroke, over
various mechanisms. In a study by Araki et al.,
concluded that low well-being status in elderly
with diabetes mellitus could be considered as an
independent risk factor for stroke (50).

In the present study, we observed that stressful
life events have been seen more frequently in
patients with cerebral stroke. The prevalence of
some subtypes of stressors was significantly
higher in patients with stroke, but the score of all
stress subtypes studied was higher overall. A
study by Gianturco et al. established an
association between specific behavioral patterns
and susceptibility to coronary events (32). They
showed that the “pressure pattern” of behavior,
which was accompanied by anger, ambitious and
perfectionistic, was related to the higher
frequency of cerebrovascular events (CVE).
However, they could not answer the question that
patients with this type of personality led to a
combination of CVE, or patients with coronary
artery disease (CAD) showed this personality
type. Though, the presence of underlying CAD
may have aggravated type A personality pattern.
A study by May et al. suggested that psychologic
stress is a predictive factor for only fatal cerebral
stroke and not non-fatal strokes (51), but we
showed that stressful life events were in
association with the prevalence of cerebral
infarction. Similar findings were concluded in
several other studies regarding the prevalence of
psychosocial stress in cardiovascular events (11,
12, 52, 53). However, the effect of stressful
events may be different in various illnesses (54-
56). In the present study, we could not find any
association between occupational stress and
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stroke, but Fransson et al. introduced the job
strain as a risk factor for ischemic stroke (57)
though the effect of social and economic factors
is an essential determining factor in this regard
(58). On the other hand, we found a relationship
between frustration-despair stressor and risk of
stroke, which was similar to findings of a study
by Sheikhy et al. on patients with coronary artery
disease (59).

Additionally, we found that besides the higher
prevalence of life stressors in patients, the
severity of such stressors is much higher in
patients with stroke. These findings were
consistent with a study conducted by Ghandehari
et al., which evaluated the relationship between
stress and cerebral stroke (60). Notably, Macko et
al. demonstrated that recent psychologic stress
might not consider as a risk factor for cerebral
stroke (61).

What is still unclear is whether these stressful
events are responsible for occurring the disease in
these patients, or this pattern of personality is
more prone to influenced by stressful life events
and intensify these daily factors.

Although, we could not conclude that Type A
of personality is more frequent in people with
cerebral stroke compared to healthy subjects but
this study showed that the majority of stressors
severity of and personality type scores are
correlated together in both study groups and
generally severity scores of stressors were higher
in cerebral infarction patients with type A
personality.

However, some components of the behavioral
pattern may play a central role in association with
illness predisposition (62). Type Williams argued
that global type A personality may not justify the
CVD susceptibility, but some aspects of this
behavioral pattern, such as hostility complex,
may be associated with CAD, independently (63).
Herein, Miller et al. suggested that hostility is
associated with CVD and all-cause mortality
(64). Several possible explanations were
introduced in this regard, including metabolic
syndrome (65) and systemic inflammation (66,
67), rather than behavioral mechanism (68).

In contrast, some studies could not find an
emphasized relationship between personality and
illnesses (69-71). Nakaya et al. did not find any
association between personality and mortality
from ischemic heart disease in a population-based
cohort study on rural Japanese people (72).
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Studies in this field have faced considerable
limitations; first, types of personality are usually
self-reported, which may have some bias and
errors. Second, different scales of personality
assessments have been wused, leading to
comparison difficulty across studies. Finally,
some personal Dbias, the complexity of
personalities, and social inhibitions may lead to
inaccurate or even false reports on questionnaires.

Because stress and psychological factors could
be controlled, further studies on personality types
and life stressors are required to identify the
extent of their effects. Such studies should
exclude other risk factors to allow for these
specific factors to be evaluated as independent
risk factors contributing to the cerebral stroke.
However, our results suggest that controlling life
stresses could be a significant contributor to the
prevention of cerebral stroke.
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