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 Background: Long-term clinical observations have shown that anxiety disorders influence the etiopathogenesis of ischemic 
heart disease (IHD) in women. The aim of this study was to determine the characteristics of the structure of 
overt and covert anxiety, and to examine the impact of the severity of anxiety on five personality traits as de-
scribed Costa and McCrae.

 Material/Methods: The study involved 50 women aged 37 to 74 years, who were treated because of IHD that was confirmed by 
angiographic examination of the coronary vessels. Psychological studies were conducted using the IPAT Anxiety 
Scale (Cattell) and NEO-FFI Personality Inventory (Costa and McCrae).

 Results: From among the 50 women with IHD included in the study, 28 had higher overt anxiety scores than covert anx-
iety scores. Women with high overt anxiety were more emotionally changeable (C–), became impatient more 
easily, and expressed disappointment with life. They also worried about life problems more frequently. They 
had considerable suspiciousness (L+) and less trust towards the environment. They had a much stronger ten-
dency to blame themselves (O+) and had intense internal, neurotic tension (Q4+). Women with high levels of 
overt anxiety had more neurotic traits (NEU), and lower openness to experience (OPE) scores.

 Conclusions: Women with IHD were characterized by a high level of unease and anxiety. This may have resulted from lack 
of personality harmony, lack of personality integrity, or experienced value crises. Internal tension, auto-aggres-
sion, lowered emotional stability, and a sense of threat dominate the structure of unease and anxiety.
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Background

Ischemic heart disease (IHD) is currently the most frequent 
cause of deaths in highly developed countries both in men 
and in women. The main risk factors for cardiovascular dis-
ease are hypercholesterolemia, diabetes, arterial hypertension, 
cigarette smoking, obesity, and personality, as well as stress, 
age, sex, and heredity [1]. These risk factors have been studied 
in men, but have only been studied in women in the last 20 
years [1]. Epidemiological studies reveal that in young people 
below the age of 50, a considerably higher (three to six times 
higher) cardiovascular disease incidence rate and death rate 
has been observed in men compared to women. Whereas af-
ter the age of 50, the disease incidence rate is much higher 
in women than in men, while around the age of 70, the inci-
dence rate and death rate becomes similar in both groups [2].

The American Heart Association reported that cardiovascular 
disease in women was a “silent epidemic” [2]. In women, the 
clinical symptoms, disease course, and treatment and reha-
bilitation for IHD are different than in men. Compared with 
men, women’s ischemic symptoms are more often precipitat-
ed by mental or emotional stress and less frequently by phys-
ical exertion [3].

The increase in the incidence of cardiovascular disease and 
associated death in women has been linked to the rapid de-
velopment of civilization and a sudden change in women’s 
lifestyle. Women have adopted a male lifestyle model and 
adopted male roles in professional and social environments. 
They perform jobs that require long work hours. They frequent-
ly work in difficult conditions and carrying roles with high lev-
el of responsibilities. Smoking has become popular among 
women as well as consuming other unhealthy substances, ir-
regular diet, shorter sleep time, and reduced time for relax-
ation. Many women live in a constant state of hurry and are 
under the pressure of time, and overburdened with excessive 
responsibilities. They strive to achieve more and more but at 
the same time they have the sense of not fulfilling many im-
portant tasks. Such a style of life causes more and more wom-
en before the age of menopause to fall ill with cardiovascular 
disease, including IHD [4,5].

Epidemiological studies have shown that the first symptoms of 
the IHD in men occur around the age of forty-five, whereas in 
women they occur 10 years later, at about the age of fifty-five, 
of even sixty. Chest pain is frequently more atypical in women 
than in men. Frequently when a woman feels chest pain she 
thinks it is indigestion, muscle overexertion or spasms. She 
doesn’t think or realize she may have a heart infarct. IHD de-
tection in women is less frequent and more difficult than in 
men. Women may not be aware of the negative effects of com-
monly known male risk factors on their own health state [6].

Psychological issues may be more specific in women with IHD. It 
should be pointed out that among factors predisposing to IHD, 
psychological factors play an important part, mainly personal-
ity and emotional factors such as anxiety, unease, decreased 
mood (depression), living in constant anxiety, suppressed ag-
gression and anger, neurotic tension, excessive striving for 
success, domination, dogged determination in achieving a 
goal, love for excessive order, rigor and accurate planning of 
all undertakings, as well as living under pressure of time [7,8].

Depression symptoms that occur in women are twice as se-
vere as in men. Women manifest lower resistance to stressful 
events and much more frequently reveal anxiety tension [9]. 
Anxiety is one of the earliest and most intense, emotional re-
sponses to pain caused by myocardial ischemia.

In studies of patients with myocardial infarction, an increased 
level of anxiety was reported by more than two-thirds of pa-
tients. In more than one-fourth of patients, it was as high as in 
people with mental health conditions [10]. In the general pop-
ulation of patients after myocardial infarct, anxiety tensions 
occurred more often in women than in men [11].

The influence of psychological factors on the etiopathogen-
esis, treatment, and rehabilitation of the IHD is unquestion-
able. However we don’t know which of the numerous psycho-
logical factors has a direct influence or has the greatest (most 
essential) influence on the development of the IHD. Therefore, 
this problem requires multidirectional studies and a thorough 
analysis of the obtained results [12,13].

Long-term observational studies and clinical trials have shown 
that anxiety disorders have a considerable influence on the 
etiopathogenesis of IHD. Anxiety has also been linked to known 
IHD risk factors. High cholesterol level, a known IHD risk fac-
tor, has been reported in patients with anxiety disorders [14]. 
Anxiety has also been hypothesized to be a risk factor for hy-
pertension in women [15]. Nesse et al. found that patients 
with panic disorders had an increased adrenergic function (el-
evated resting heart rate, elevated levels of plasma epineph-
rine, cortisol and growth hormone, and mildly elevated plas-
ma norepinephrine levels) even in the absence of panic attacks 
[16]. Increased plasma concentrations of adrenaline and se-
rotonin (5-HT), which have been reported in depressed pa-
tients, may contribute to altered platelet function [17]. A me-
ta-analysis suggested that anxiety was also a risk factor for 
heart attacks and other heart-related events [18]. A signifi-
cant emotional or physical stressor, or neurologic injury typi-
cally precedes the development of the tako-tsubo syndrome, 
known also as tako-tsubo cardiomyopathy [19]. It can be pre-
cipitated by emotional stress, neurologic injury, and numer-
ous other stress states. The most commonly discussed possible 
mechanism for tako-tsubo cardiomyopathy is stress-induced 
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catecholamine release, with toxicity to and subsequent stun-
ning of the myocardium. Stress-induced cardiomyopathy oc-
curs most commonly in postmenopausal women. Diseases of 
the heart muscle in their acute stage usually increase symp-
toms of unease. However, currently, there are few studies that 
have evaluated this relationship [20].

Conducting studies on the role of anxiety in the etiopathogen-
esis, treatment and rehabilitation of the IHD may provide an 
explanation for the possible role of psychological functioning 
in people with the IHD. Therefore, every approach to the prob-
lem may provide significant information.

The aim of this study was to determine the characteristics of 
both overt and covert anxiety and to examine the impact of the 
severity of anxiety on five personality traits in women with IHD.

Material and Methods

This study was conducted in the Department of Cardiology of 
the Medical University in Lublin. The investigated group includ-
ed 50 women aged 37 to 74 years old, with the mean age of 
56.6 years, who had been treated from two months to three 
years because of IHD. They were admitted to the Department 
of Cardiology to have angiographic examination and coronary 
arteries evaluation performed. The qualified patients didn’t 
have any additional diseases and consented to psychological 
examinations. Among the study group 29% women had high-
er education, 52% secondary education, 14% vocational edu-
cation, and 5% elementary education

Before each examination, a thorough psychological interview 
was conducted with patients and focused on somatic com-
plaints, neurotic symptoms, mood, family, professional, finan-
cial situation, as well as the possibility of treatment.

The level of anxiety was examined using Cattell’s IPAT Anxiety 
Inventory Personality Scale and Costa and McCrae’s Personality 
Inventory. The IPAT Anxiety Scale consists of 40 questions. The 
test describes the level of anxiety using five factors: personal 
integrity (Q3

–), emotional stability (C–), distrustfulness (L+), au-
to-aggression (O+) and neurotic tension (Q4

+). The characteris-
tic features of anxiety as understood by Cattell were connect-
ed with personality traits and were manifested as anxiety in 
stressful situations [21].

The Costa and McCrae NEO-FFI Personality Inventory consists 
of 60 questions and allows for the evaluation of five aspects 
of personality: neuroticism (NEU), extraversion (EXT), openness 
(OPE), agreeableness (AGR), and conscientiousness (CON). It is 
a five factor model, the so called “Big Five” [22,23].

The study group was divided into two subgroups of women: 
women with high overt anxiety (hAo) and women with low 
overt anxiety (lAo). The cut-off value used Ao average value 
calculated for the entire study group, which was 19.35±7.07.

Bioethics committee approval and informed consent for 
study participation

Approval for the study was obtained from the Bioethics 
Committee of the University of Lublin. Informed consent was 
obtained from each patient and the study protocol conformed 
to the ethical guidelines of the 1975 Declaration of Helsinki.

Statistical analysis

Statistical analysis was carried out on an IBM PC using of a stan-
dard statistical package (SPSS for Windows Version 12.0; SPSS 
Inc., Chicago, IL, USA). Results were tested for normality. Data 
were expressed as mean ±SD (parametrically distributed con-
tinuous variables) and percentage (categorical variables). The 
statistical significance of the differences between subgroups 
of women with high (hAo) and low (lAo) overt anxiety were 
compared by unpaired Student’s t-test or the Mann-Whitney 
test. Probability values of p<0.05 were accepted as significant.

Results

The angiographic evaluation of the coronary vessels allowed 
determining that the narrowing within one coronary vessel oc-
curred in 24 (48%) patients, in two vessels 13 (26%) patients, 
and in three vessels in 6 (12%) patients. No changes were stat-
ed in 7 (14%) women.

The analyses of the obtained results (based on IPAT Anxiety 
Scale) are shown in Table 1, which provides information about 
the structure and intensity of unease and anxiety in wom-
en with IHD.

Test results indicated that women with IHD were character-
ized by a proper level of internal integration, namely person-
ality integration (Q3–). The examined women had no prob-
lems with lack of integration and did not experience value 
crisis. The women with IHD revealed tendencies toward low-
er emotional stability (C–). They experienced intense feelings 
of threat and lacked the sense of personal security (L+). High 
scores in (O+) factor showed that the patients had a strong 
tendency to blame themselves and they punished themselves 
with the feeling of guilt for their failures.

The dominating factor in the structure of anxiety and unease 
was intense psychological tension (Q4+). The patients had a 
high level of tension associated with the so called “state of 
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frustration”, which is described as the conflict between super-
ego and the impulsive sphere. They had susceptibility to fre-
quent unease and to critical self-esteem. A high level of aspi-
ration and a great sensitivity to all types of failures were also 
characteristic of these patients.

Generalized anxiety and unease (AN) expressed by the patients 
was a characterological anxiety according to Cattell’s concept, 
and is associated with personal experiences, internal conflicts, 
or personal problems. It may also be an expression of a high 
level of aspirations and high intellectual demands. The wom-
en with IHD in our study reported overt anxiety (Ao) when fac-
ing direct or alleged threat, which was characteristically high-
er than patients with covert anxiety (Ac). Table 2 shows the 
Personality Inventory study results. Women with IHD had mod-
erate results in neuroticism (NEU) and openness factors (OPE). 
Extroversion (EXT), agreeableness (AGR), and conscientious-
ness (CON) turned to be dominant factors and above average.

This presentation of factors allows us to characterize the group 
of women with IHD as generally quiet and balanced persons; 
although generally experiencing sadness and a sense of guilt 
(NEU). Activities directed toward their environment revealed 
an openness and friendly attitude. In social relations they 
tend to seek stimulation. They try to be warmhearted, socia-
ble, and to live active lives (EXT). They respect traditional val-
ues and prefer generally accepted ways of behavior. Their in-
terests are pragmatic (OPE).

Results above the average in the agreeableness factor (AGR) 
suggested that the women with IHD were prone to offering 
help to other people. They try to be straightforward, altruistic, 

sincere, modest, and emotional in their relations to other peo-
ple. They were characterized by a high level of conscientious-
ness and strong will, as well as a tendency to maintain order 
and a striving for perfectionism. Such a presentation of traits 
motivates patients to be responsible, as well as have persis-
tent and scrupulous actions (CON).

From among the 50 women with IHD, a group of 28 were iden-
tified who had overt anxiety (Ao) much higher than covert anx-
iety (Ac). Comparative analysis (t-test) of these two subgroups 
of women is shown in Table 3 and Figure 1, and show that the 
structure of unrest and anxiety in both groups of women with 
IHD presented a significant diversity.

Women with a low level of overt unease and anxiety definite-
ly presented with less problems and more coherent person-
ality integration. Women with high overt anxiety were more 
emotionally changeable (C–), and thus may become impatient 
more easily and show their disappointment with life. They also 
were found to worry about life problems more frequently. They 
had considerable suspiciousness (L+) and less trust towards 
the environment. They had much stronger tendencies to blame 
themselves (O+) and intense internal, neurotic tension (Q4+).

Similar study results were obtained using the NEO-FFI 
Personality Inventory. Table 4 and Figure 2 show obvious di-
versity in the comparison of women with IHD in the three di-
mensions (factors) of personality.

The group of women with a high level of overt anxiety had 
more neurotic traits (NEU), namely a stronger tendency to 
react with unease, worry oneself, and experience a nervous 
breakdown in difficult situations. Thus they establish social 
relations with more reserve and distance, preferring cau-
tious behavior. Smaller openness to experience (OPE) and 
more self-concentration was found in this group of women 
which is connected with pragmatic interests and socially ac-
cepted ways of action.

Factors X SD

Q3– 4.76 1.93

C– 6.26 2.27

L+ 7.11 1.55

O+ 7.85 2.05

Q4+ 8.38 1.84

Ac 16.38 5.57

Ao 19.35 7.07

AN 7.23 1.58

Table 1. The IPAT Anxiety Scale by R.B. Cattell.

Mean values and standard deviations in women with IHD 
(N=50). Q3– – personality integration; C– – emotional stability; 
L+ – personal security; O+ – apprehension; Q4+ – psychological 
tension; Ac – covert anxiety; Ao – overt anxiety; AN – generalized 
anxiety.

Factors X SD

NEU 5.45 1.62

EXT 6.33 1.64

OPE 5.57 1.87

AGR 6.23 1.57

CON 6.80 1.82

Table 2. Personality Inventory by P.T. Costa and R.R. McCrae.

Mean values and standard deviations in women with IHD 
(N=50). NEU – neuroticism; EXT – extroversion; OPE – openness 
factors; AGR – agreeableness; CON – conscientiousness.
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These results informed the next subsequent stage of the study, 
to define the correlation between unease and anxiety versus 
personality structure in the group of women with IHD. The 
results are shown in Table 5. Correlation analyses revealed 
essential relations between the results obtained by women 
with IHD in the IPAT Anxiety Scale and NEO-FFI Personality 

Inventory. They results were most distinct between neuroti-
cism (NEU) and personality integration (Q3–), sense of threat 
and mistrust (L+), tendency to blame oneself (O+), neurotic 
tension (Q4+), covert (Ac) and overt anxiety and unease (Ao), 
and generalized anxiety (AN).

Factors
hAo lAo

t p
X SD X SD

Q3– 5.72 1.63 3.70 1.68 1.06 0.88

C– 7.13 1.95 5.30 2.24 1.31 0.54

L+ 7.43 1.71 6.77 1.31 1.70 0.24

O+ 9.04 1.32 6.55 1.93 2.12 0.09

Q4+ 9.63 0.72 7.00 1.71 5.58 0.000

AN 8.22 1.02 6.15 1.38 1.84 0.17

Table 3. The IPAT R.B. Cattell’s Anxiety Scale.

Mean values and standard deviation t – values and p – levels in the groups of women with high (hAo, N=28) and low (lAo, N=22) 
overt anxiety. Q3– – personality integration; C– – emotional stability; L+ – personal security; O+ – apprehension; Q4+ – psychological 
tension; AN – generalized anxiety.

Figure 1.  The IPAT Anxiety Scale by R.B. Cattell. Profiles of 
women with IHD (N=50).

NEU

10
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Figure 2.  Personality Inventory NEO-FFI by P.T. Costa and R.R. 
McCrae. Mean values in women with IHD (N=50).
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Factors
hAo lAo

t p
X SD X SD

NEU 6.22 1.44 4.60 1.39 1.07 0.87

EXT 5.81 1.56 6.90 1.58 1.03 0.94

OPE 4.68 1.86 6.55 1.35 1.88 1.17

AGR 6.09 1.23 6.40 1.90 2.38 0.05

CON 6.68 1.67 6.95 2.01 1.44 0.41

Table 4. Personality Inventory by P.T. Costa and R.R. McCrae.

Mean values and standard deviation, t – values and p – levels in the groups of women with high (hAo, N=28) and low (lAo, N=22) 
overt anxiety. NEU – neuroticism; EXT – extroversion; OPE – openness factors; AGR – agreeableness; CON – conscientiousness.
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Interdependence occurred between the openness factor (OPE) 
and personality integration (Q3–), tendency for self-blaming 
(O+), overt anxiety (Ao), and general unease (AN). Negative 
interdependence occurred between agreeableness (AGR) and 
personality integration (Q3–).

With a moderate level of neuroticism and proper personality 
integration, patients likely do not experience value crisis and 
this probably helps them cope with everyday life.

The IHD women did not have a sense of safety. They had a 
tendency to auto-aggressive reactions and remain in a state 
of increased emotional tension. These traits support the ex-
perience of unease; and 58% of patients expressed this un-
ease in an overt way.

Preserved personality integration likely positively influences 
agreeableness and openness traits in relation to the environment 
and surroundings. We found that the women with IHD presented 
(adopted) agreeable attitudes in relation to social environment.

Discussion

In the 1990s, there was a reported increase in cardiovascular 
disease, including IHD, in women. Numerous studies and epi-
demiological reports conducted formerly among men with IHD 

are now employed in a similar way among women. Because 
women have in the past were considered a minority of IHD 
patients, the main methods and standards of conduct in the 
treatment of IHD focused on men [24].

At the end of the 1970s, scientific studies revealed diversi-
ties concerning epidemiology, diagnosing, pathomechanism, 
disease course, and prognoses in women’s heart disease, in-
cluding IHD. Attention was drawn to “feminine” factors, such 
as the risk of myocardial infarct being twice as high in wom-
en smoking cigarettes in comparison to men. Particular sig-
nificance began to be ascribed to two risk factors: cigarette 
smoking and the use of oral contraceptives by young women.

The lack of family support and solitude has been reported to 
be one of the main factors related to myocardial infarct and 
sudden cardiac death [1]. Studies have drawn attention to de-
pression as an influencer on the development and course of the 
IHD both in women and men. A study conducted among young 
women who had a heart attack revealed that they suffered 
from depression, and that the increase of depression symp-
toms was much higher than reported in men [25]. Depression 
is closely related to endothelial dysfunction. Endothelial dys-
function is a critical step in the development of cardiovascular 
disease, such as hypertension, atherosclerosis, and thrombo-
sis. The improvement of depression is synchronous with the 
improvement of endothelial function [26].

NEU EXT OPE AGR CON

Q3–
r=0.48
p=0.001

r=–0.05
p=0.7

r=–0.43
p=0.004

r=–0.42
p=0.005

r=–0.19
p=0.2

C–
r=0.26
p=0.09

r=–0.01
p=0.9

r=0.08
p=0.5

r=–0.12
p=0.4

r=–0.18
p=0.2

L+
r=0.30
p=0.05

r=0.18
p=0.2

r=–0.12
p=0.4

r=–0.11
p=0.4

r=0.15
p=0.3

O+
r=0.38
p=0.01

r=0.13
p=0.3

r=–0.41
p=0.006

r=0.07
p=0.6

r=–0.09
p=0.5

Q4+
r=0.45
p=0.003

r=–0.24
p=0.1

r=–0.18
p=0.2

r=–0.19
p=0.2

r=–0.13
p=0.38

Ac
r=0.34
p=0.02

r=0.10
p=0.4

r=–0.15
p=0.3

r=–0.34
p=0.02

r=–0.18
p=0.2

Ao
r=0.58
p=0.000

r=–0.10
p=0.4

r=–0.35
p=0.02

r=–0.007
p=0.9

r=–0.14
p=0.3

AN
r=0.52
p=0.000

r=0.09
p=0.5

r=–0.30
p=0.05

r=–0.25
p=0.10

r=–0.13
p=0.3

Table 5.  Correlation coefficients (r Pearson’s) between Personality Inventory NEO-FFI by P.T. Costa and R.R. McCrae and The IPAT 
by R.B. Cattell’s Anxiety Scale.

NEU – neuroticism; EXT – extroversion; OPE – openness factors; AGR – agreeableness; CON – conscientiousness; Q3– – personality 
integration; C– – emotional stability; L+ – personal security; O+ – apprehension; Q4+ – psychological tension; Ac – covert anxiety; 
Ao – overt anxiety; AN – generalized anxiety.
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Anxiety disorders among patients with cardiovascular disease 
have not been studied or described as thoroughly as depres-
sion. They are currently the subject of studies in numerous sci-
entific research centers both in American and European coun-
tries. Anxiety itself is the first and most dominant emotional 
reaction to the manifestation of coronary disorders.

Research conducted by Frasure-Smith et al. among patients 
treated because of myocardial infarction found increased lev-
els of anxiety in two-thirds of patients and intensification of 
anxiety disorders in one-fourth of patients with mental ill-
nesses [10]. In the general population of people with cardio-
vascular disease, anxiety disorders occur more often in wom-
en than in men [11].

An international prospective studies conducted by Moser et al. 
among women from Australia, England, Japan, South Korea, and 
the USA found that women after myocardial infarct showed 
higher levels of anxiety than men; and a high level of anxiety 
in women was maintained despite providing them with social 
support and psychological help [27].

A 20-year prospective observational study initially conducted 
among healthy women by Eaker et al. as part of the Framingham 
study found a relationship between co-existence of anxiety 
disorders and myocardial infarct; a correlation was found be-
tween the occurrence of anxiety attacks and sudden cardiac 
deaths [28]. Anxiety, therefore, was treated as an independent 
factor predisposing to ischemic heart disease.

Stress plays a major role in various pathophysiological pro-
cesses associated with the circulatory system [29]. In recent 
years, much attention has been devoted to neurotic changes 
in IHD. It has been confirmed that neurotic changes co-exist 
with IHD clinical symptoms but they are not always related to 
the presence of atheromatous changes in the coronary vessels.

Costa et al. conducted studies among patients with ischemic 
heart disease are widely known. These authors have present-
ed personality structure in five dimensions: neuroticism, ex-
troversion, openness, agreeableness, and conscientiousness. 
Neuroticism, one of the five personality dimensions, includes 
six specific personality traits: anxiety, hostility, depression, 

shyness, impulsiveness, and susceptibility to traumas. Their 
study tried to answer the question of whether increased levels 
of neurotic changes may lead to the development of ischemic 
heart disease. These studies conducted among patients with 
IHD revealed that stenocardiac complaints co-exist with the 
increased level of neurotic changes. Some neurotic traits, such 
as hostility and lowered mood-depression, were thought to be 
IHD risk factors. However, no explicit answer to the question 
of whether neuroticism may be regarded as an IHD risk factor 
was obtained; however, their study results showed that there 
was a close correlation between neuroticism and IHD [30,31].

Results of our study allowed us to characterize unease and 
anxiety in a group of 50 women with IHD. The women had 
a high level of unease and generalized anxiety. In more than 
half of patients, their anxiety adopted an apparent form. The 
dominant anxiety factor structure was: internal tension (neu-
rotic), auto-aggression syndrome, and lowered emotional sta-
bility. Women with IHD showed a low tolerance to problems 
and stress, neurotic fatigability, as well as mistrust and the 
lack of safety. The women, who were characterized by a high 
anxiety level, internal tension, and openness, had a tendency 
to overload themselves with responsibilities and to feel ex-
tremely responsible. It is possible that a high level of anxiety 
may also be a reaction to the fact of being ill.

Our study results demand further continuation among larger 
population of women with ischemic heart disease.

Conclusions

In our study, women with IHD were found to have a high lev-
el of unease and anxiety. This may be an emotional reaction 
to a direct threat or the expected threat (anticipated). In this 
group of women, personality integration was preserved. We 
concluded that a high level of unease and anxiety could result 
from lack of personality harmony, lack of personality integrity, 
or experienced value crises. Internal tension, auto-aggression, 
lowered emotional stability, and a sense of threat dominated 
the structure of unease and anxiety. The structure of unease 
and anxiety presented by women with IHD was thus related 
to Cattell’s conception of psychosomatic anxiety.
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