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1. Introduction

Anxiety disorders are increasing in prevalence. According to a review of the
literature from 1980 to 2004, lifetime prevalence rates for total anxiety disorders
varied from 10.6% to 16.6%. Women generally had higher prevalence rates than
men across all anxiety disorder categories, but the magnitude of this difference
varied. Philosopher H. Rosa speaks about the change in the pace of life and that
acceleration contributes to relationship, communication, and stress. Furthermore,
there is growing evidence to suggest that stress and anxiety disorders play a role
in general inflammation, causing slow changes in the circulatory system and
vascular endothelium leading to the development of cardiac diseases. Acute and
chronic stress hormones induce an imbalance in pro- and anti-atherosclerotic
factors, and influence the initiation of stress-related endothelial dysfunction up to

myocardial infarction.

Anxiety sensitivity predicts the subsequent development of anxiety symptoms
and panic attacks as well as functional changes. The anxiety sensitivity
explanation concerns the fear of arousal-related sensations arising from beliefs
that these sensations have harmful consequences. Normal anxiety is useful and
causes better performance, but increased anxiety levels cause decreased goal
performance for anxious individuals. The Anxiety Sensitivity Index (ASI-R-36)
has been used in studies to measure a link between anxiety disorders and
coronary heart disease. One aim of the present study was to determine whether
a link exists between anxiety disorders and coronary heart disease in a selected
population. Data from previously published studies show that factors such as
gender, physical activity, and family status are connected with the ASI-R-36
score for individuals. According to previous reports, there are sex differences in
anxiety disorders, with women being more likely to suffer from anxiety.
Furthermore, the age of onset for anxiety disorders is earlier for women, and
relapse of panic disorder occurs more often in women than in men. Recurrence
of panic symptoms during a 5-year follow-up has been shown by Yonkers and

colleagues to be higher in women (82%) than in men (5%).
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According to a recently published study by Endrighi and colleagues, IL-6
reactivity was significantly greater in postmenopausal females than in males at
45 min (M=0.37+0.04 vs. 0.20£0.03 pg/mL, p=.01) and at 75 min
(M=0.57£0.05 vs. 0.31+£0.05 pg/mL, p =.004) post-stress. Their results were
independent of age, adiposity, socioeconomic position, depression, smoking and
alcohol consumption, physical activity, statin use, testing time, task appraisals,
hormone replacement, and baseline IL-6. Other significant predictors of IL-6

reactivity were lower household wealth, afternoon testing, and baseline IL-6.

1.1. The goal of the Research

To determine the importance of Anxiety Sensitivity, demographic/risk factors for

individuals diagnosed with anxiety disorders and coronary heart disease and

investigate an association with inflammatory markers (IL-6 and IL-8).

1.2. The objectives of the Research

1. To evaluate the Anxiety Sensitivity according to ASI-R-36 scale and it’s link

with the risk and socio-demographic factors in:

a. participants diagnosed with coronary heart disease
b. participants diagnosed with anxiety disorders,
C. control group;

2. To compare participants diagnosed with anxiety disorders (F41.0; F41.1)

and participants diagnosed with coronary heart disease (120; 121):

a. using the Anxiety Sensitivity Index,
b. using its subscales and socio-demographic characteristics;
3. To investigate inflammatory markers IL-6 and IL-8 in men diagnosed either

with coronary heart disease (120; 121) or anxiety disorders (F41.0; F41.1).



4. To identify links between inflammatory markers (IL-6 and IL-8) and the

Anxiety Sensitivity Scale and its subscales in male participants.

a. to compare the Anxiety Sensitivity level and inflammatory markers
(IL-6 and IL-8);

b. to compare subscales means with inflammatory markers (IL-6 and
IL-8).

1.3. The Novelty of the Research

Recent research examining anxiety has connected psychological and physical
anxiety symptoms with functional changes in an individual's system, although it
remains controversial whether these changes impact either functional or
morphological signs. Recent achievements in understanding molecular and
cellular changes have led to depression and anxiety being linked with
inflammation and inflammatory markers. Interleukins 6 and 8 have been
discussed in connection to stress and cardiovascular diseases mainly in the last
two decades. Interleukin 6 (IL-6) has been investigated in studies analysing
anxiety disorders, whereas interleukin 8 (IL-8) is more known to cause
proliferation and adhesion, interacting and activating different cell types. Few
studies have examined IL-8 in the context of psychiatric disorders. In one study,
older patients diagnosed with coronary heart disease were more prone to have
depression when their IL-8 concentration was increased. Interestingly, in another
study conducted in the United States, the IL-6 concentration was decreased in

participants who were more likely to display neurotic character trait.

Therefore, in the present study, we examined anxiety sensitivity in healthy male
and female participants and in those diagnosed with anxiety disorders or
coronary heart disease, hypothesising that anxiety sensitivity is higher in
participants with coronary heart disease than in controls. We also examined
whether inflammation plays a role in anxiety sensitivity by determining IL-6 and
IL-8 levels and ASI scores in men diagnosed with anxiety disorders or coronary

heart disease.



2. Study Subjects and Methods

The research was carried out in 2010-2016 in Vilnius University SantariSkés
Clinics and Vilnius Town Mental Health Centre. In order to carry out the research,
the approval No. 158200-04-301-78 of Committee of Ethics of Research in

Biomedicine of Vilnius region was obtained.

2.1. Participants

The inclusion criteria for this retrospective study were adults aged 18 to 65 years
who agreed to participate in the study. The exclusion criteria included any
medical condition that might cause inflammation (e.g., cough, increased
temperature, or cancer). Individuals were asked to participate in the study after
they were admitted to the Vilnius Mental Health Centre (VMHC) or Vilnius
University Hospital Santariskiu Clinics Cardiology (VULSC) ward. Interviews
were conducted 2-10 days after their admission and consent to participate. No
payment or any extra services were provided to participants, although they were
informed about their plasma IL-6 and IL-8 levels as well as their score on the
Anxiety Sensitivity Index—Revised 36 (ASI-R-36) assessment. Control group
participants who agreed to be included in the study participated from various
institutions. All participants gave their informed consent. The participants were
divided into three groups: (1) control group (n = 137), healthy volunteers; anxiety
group (n = 59), volunteer participants who were receiving treatment for anxiety
disorders at the VMHC; (3) cardiology group (n = 44), volunteer participants who

were receiving treatment for coronary heart disease at the VULSC.

2.2. Measures

Anxiety sensitivity indices were measured in all participants using the ASI-R-36.
This assessment consists of 36 questions, each with a choice of answers graded
from O (very little) to 4 (very much). The total maximum score was 144. The ASI-
R-36 is divided into six subscales based on the fear of the following: (1) cardiac
symptoms, (2) respiratory symptoms, (3) gastrointestinal symptoms, (4)

neurological symptoms, (5) loss of cognitive control, and (6) publicly observable
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reactions. The ASI-R-36 was translated into Lithuanian and validated by being
translated back to English. The final version was approved by two psychiatrists.
All participants also answered a questionnaire that evaluated their social situation
and factors such as living arrangements, marital status, and employment as well
as a self-evaluation of their physical activity (low, moderate, or intense). Other
factors evaluated were cholesterol level, blood pressure, cigarette and alcohol
consumption, family status and diabetes.

The medical records and diagnoses were obtained for participants diagnosed
with anxiety disorders or coronary heart disease who had agreed to participate in
the study and had filled in the questionnaire and ASI-R-36 assessment. Anxiety
disorder diagnoses were made according to the International Statistical
Classification of Diseases and Related Health Problems (10th Revision; ICD-10)
criteria.

The levels of IL-6 and IL-8 were obtained for 54 male participants. Male rather
than female participants were selected for this portion of the study to obtain more
consistent results because of the potential confounding influence of hormonal
changes occurring during the female menstrual cycle and because less research
has been conducted in men assessing ASI-R-36 scores and diagnoses as well
as investigating inflammation. One day after the questionnaire was completed,
fasting blood samples were obtained from the participants between 7:00 and
9:00 a.m. The blood was centrifuged and the obtained plasma was frozen. All
plasma IL-6 and IL-8 levels were determined in the same laboratory at Vilnius
University Santariskiu Clinics, using the Immulite 1000 Immunoassay System
(Siemens Healthcare) according to the manufacturer’s instructions to control for
differences in interpretation.

The ASI- R-36 was originally constructed as a unitary scale. However, analytic
research on the ASI-R-36 demonstrated that it is both a hierarchical and
multidimensional scale, consisting of a higher-order factor (i.e., global AS) and
lower-order dimensions pertaining to fears of physical, cognitive, and social
anxiety symptoms. It is important to use subscales while considering general
psychopathology and to understand illness symptoms, impact on everyday

functioning, and specific aspects of the anxiety response (e.g., respiratory
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symptoms). Pearson’s correlation coefficient has been used to show connections
between these subscales and indicates that all the subscales have statistically
significant associations with one another and the ASI-R-36.

The strongest correlation is between dissociative neurological symptoms and the
ASI; the most distant correlation is between the fear of gastrointestinal symptoms

and the fear of loss of cognitive function.

Table 1. Pearson correlations between the subscales of the Anxiety Sensitivity
Index-R-36

Subscale| 1 2 3 4 5 6 7
1 -

2 0.84*** |-

3 0.84*** | 0.73** |-

4 0.68*** | 0.59*** | 0.59*** |-

5 0.81*** | 0.52*** | 0.56™* |0.45** |-

6 0.91** | 0.73*** | 0.70** | 0.60*** |0.72** |-

7 0.80*** | 0.56*** | 0.55** | 0.45*** |0.68*** |0.79** |-

1, Anxiety Sensitivity Index; 2, Fear of cardiovascular symptoms; 3, Fear of
respiratory symptoms; 4, Fear of gastrointestinal symptoms; 5, Fear of publicly
observable anxiety reactions; 6, Fear of dissociative and neurological symptoms;

7, Fear of loss of cognitive control. ***p < 0.001
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2. RESULTS
As previously stated, three groups were used in this study: individuals diagnosed
with anxiety disorders (met ICD-10 criteria for panic disorder, generalised anxiety
disorder) at the VMHC, individuals diagnosed with coronary heart disease
(diagnosed by cardiologist and met ICD-10 codes 120 and 121) at the VULSC,
and healthy individuals who volunteered. The number of people who declined to
participate was not documented because data were recorded only after
participants signed the consent form and agreed to fill in the questionnaire. The
data obtained for all three groups were normally distributed.Participants
consisted of 240 individuals, 54.8% women and 45.2% men. The participants’

characteristics based on their questionnaire answers are shown in Table 2.

Table 2. Association of patient characteristics with the three study groups

Cardiac | Anxiety | Control
group group group Ve P
Factors
% % (%)
gender
females 2.2 14.2 34.9
34.41 | 0.000
males 16.8 11.2 20.7
Age
18-29 0 104 29.0
30-39 0.5 6.8 9.0
74.99 | 0.000
40-49 5.0 4.1 7.7
50 > 14.5 4.5 7.7
Family status
lives alone 2.7 8 19.7
7.34 |0.290
lives with family 15.2 17.5 36.8

-12-



Cardiac | Anxiety | Control
group group group X2 p
Factors
% % (%)
Occupation
employed/studies 10.9 16.8 46.4
27.33 | 0.000
unemployed 4.1 9.5 12.3
Physical activity
low 2.8 8.9 7.0
moderate 9.9 15.5 39.4 12.79 | 0.012
intensive 3.3 2.3 10.8
Smoking
Does not smoke 11.5 16.5 41.3
2.19 0.334
Smoke 3.2 9.6 17.9
Alcohol
consumption
Does not consume | 5.5 14.3 25.3
Consumes 1-3 6.9 8.8 318
consumes more
2.8 2.8 1.8
then 4 units
Blood pressure
Normal 24.2 30.5 391
1.42 0.491
Increased 0.8 1.6 39
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An association was found between ASI scores and both gender and physical
activity. Women were significantly more likely than men to have high ASI-R-36
scores, and participants who were physically active had lower ASI-R-36 scores.
This latter result is consistent with previous research showing physical activity to
be a protective factor against stress, anxiety, coronary heart disease, and other
illnesses such as diabetes and hypertension. A step-wise linear regression
analysis showed that participants with moderate and intense physical activity had
lower ASI-R-36 scores than those with low physical activity (B = -0.26, p = 0.017;
one variable of physical activity F = 6.87, p = 0.011, R? = 0.08). Other factors
(marriage, unemployment, and smoking and alcohol consumption) had no

significant effect on the ASI score.

Characteristics, including gender, age, employment, and smoking and alcohol
consumption, were examined based on ASI-R-36 scores. Anxiety showed a clear
connection with gender and physical activity. Although living alone appeared to
be associated with anxiety sensitivity, this result was not statistically significant.
Previous studies have highlighted the significance of relationship quality for the
female population because this had a great impact in their wellbeing and anxiety
levels. However, the present study did not address relationship quality, and this
may be assessed in future studies. Employment status was not significantly
associated with the ASI-R-36 score, although previous studies have found that

stressful work conditions lead to higher anxiety sensitivity.

Comparing the results in Tables 2 shows that there are differences in the groups
based on various characteristics. There is a clear difference in the age groups.
This is consistent with a hypothesis that long-term stress left untreated causes

morphological changes and precipitates anxiety disorders later in life.

The results shown in Tables 3 indicate that statistically significant differences
existed in the ASI-R-36 scores for the participants in the three groups. Both the
ASI-R-36 and the subscale scores (fear of cardiovascular symptoms, respiratory

symptoms, gastrointestinal symptoms, neurological symptoms, and loss of
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cognitive control) were higher in the group treated for anxiety disorders at the
VMHC than in those treated for coronary heart disease at the VULSC or in the
healthy control group. The results of the a posteriori Bonferroni test showed that
there was a significant difference between the three groups based on their ASI
scores (fear of respiratory, gastrointestinal, dissociative, and neurological
symptoms, fear of publicly observable anxiety reactions, and fear of cognitive
control loss). The individuals in the group diagnosed with anxiety disorders were
more anxious than those in the other two groups. The results of the a posteriori
test also provided evidence that individuals with coronary heart disease scored
higher than those in the other two groups for fear of cardiovascular symptoms,
which is consistent with the clinical picture of the illness and traumatic

experience.

Table 3. Comparison of the ASI-R-36 and subscale scores in the three study

groups

Cardiac Anxiety Control
Index (Scale/Subscale) | group group Group F p

Mean| SN M SN M SN
Anxiety Sensitivity Index | 34.16| 23.44| 62.7 | 29.93| 36.53| 22.58| 24.36| 0.000

Fear of cardiac
symptoms

Fear of respiratory
symptoms

Fear of gastrointestinal
symptoms

Fear of publicly
observable anxiety 1.02 |0.68 | 1.96 [0.95 |1.29 | 0.76 | 16.49| 0.000
reactions

Fear of dissociative and
neurological symptoms
Fear of loss of cognitive
control

1.55 | 1.11 [1.84 | 1.18 | 1.04 | 0.92 | 12.83| 0.000

116 | 0.78 [1.76 | 1.06 | 1.05 | 0.87 | 11.52| 0.000

0.61 | 0.78 | 1.04 |0.92 | 0.73 | 0.79 | 3.45 | 0.034

0.97 | 0.60 |1.70 [0.91 | 0.91 | 0.66 | 26.70| 0.000

0.59 | 0.56 | 1.64 [1.00 | 0.80 | 0.69 | 26.63| 0.000

To examine anxiety levels based on gender, differences in the ASI-R-36 and
subscale scores between men and women were compared using Student’s t
tests (graph 1). Women scored significantly higher than men for all measures

except for fear of cardiac symptoms, which scored the same in both genders.
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These results are consistent with those in previous studies that found that
women were more likely than men to experience anxiety disorders and were able

to express their emotions and feelings more accurately.

loss of cognitive control subscale* “—‘—‘
dissociative and neurological symptoms subscale*® H

publicaly observable reactions subscale® “
gastroenterological symptoms subscale® ﬁ—

—

respiratory symptoms subscale*

cardiovascular Symptoms subscale M_‘

0o 02 04 06 08 1 12 14 16 18

subscales' mean scores

OWomen B Men

*

Graph 1. Comparison of the subscale scores based on gender, * - marks

statistically significant results.

A similar analysis was conducted to examine the differences between scores in
the group composed of individuals diagnosed at the VULSC with coronary heart
disease and the healthy control group, and the results are shown in Table 6. Only
two statistically significant differences were detected between these two groups.
Individuals diagnosed with coronary heart disease displayed higher scores than
those in the control group on fear of cardiovascular and respiratory symptoms.
The fear of publically observable anxiety reactions score was also increased in

the group with coronary heart disease, but this was not statistically significant.
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Table 4. Comparison of ASI-R-36 and subscale scores between coronary heart

disease and healthy control groups

Control group | Cardiac group
Scale/subscale t p
Mean SN Mean SN

Anxiety Sensitivity Index
ASI - R -36
Fear of cardiac symptoms 1.18 1.02 1.80 1.17 -3.38 | 0.001

Fear of respiratory

42.85 | 27.09 | 43.99 | 29.34 -0.26 | 0.797

1.18 0.95 1.51 1.00 -1.99 | 0.048
symptoms

Fear of gastrointestinal
0.81 0.84 0.84 0.87 -0.23 | 0.817
symptoms

Fear of publicly observable
1.15 | 0.86 1.40 0.94 0.30 0.768
anxiety reactions

Fear of dissociative and
1.11 0.81 1.05 0.87 0.40 0.693
neurological symptoms

Fear of loss of cognitive
1.02 | 0.86 | 0.96 0.93 0.41 0.682
control

We next examined plasma IL-6 and IL-8 levels to test the hypothesis that they
are higher in the group diagnosed with anxiety disorders than in either the group
diagnosed with coronary heart disease or the control group. However, according
to the data provided by the manufacturer of the kits used to determine IL-6 and
IL-8 (Siemens Healthcare), IL-6 and IL-8 levels are less than 5,0 pg/ml for IL-8
and less than 5.9 ng/l for IL-6 in a healthy population (the control samples
included in the kits were used). Thus, interleukin levels were examined only in
men and only in two groups: individuals diagnosed with anxiety disorders and
individuals with coronary heart disease. To compare IL-6 and IL-8 levels between
these two groups, we used categorical data, that is, the results were considered
either increased or normal; thus, the chi-square test was used to determine the

statistical significance of the results. The results showed that a significant
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difference existed. Contrary to our original expectations, we found that normal
levels of IL-6 were associated with intermediate or high levels of anxiety in men.

However, levels of IL-8 were normal and increased.

procentage
N
[6)]

E

IL-6 normal level IL-6 increased level IL-8 normal level IL-8 increased level

O low ASI-R-36 B moderate ASI-R-36 high ASI-R-36

Graph 2. Percentage of men with normal and increased IL-6 and IL-8 levels
based on ASI-R-36 scores

Student’s t tests were also used to compare individuals who had an increased
level of IL-8 with those who did not, and the results are shown in Table 5. Several
statistically significant differences between these two groups were observed.
There was normal Il 6 concentration for those with low, intermediate and high
ASI-R-36 scores. Men who had normal and increased IL-8 levels had normal and
higher ASI-R-36 scores and pronounced scores for fear of losing cognitive
control. There may also be an association for men who fear respiratory
symptoms and dissociative neurological symptoms to have an increased level of
IL-8. The other ASI-R-36 subscales did not show any significant differences

among individuals with increased IL-8 levels.
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Table 5. ASI-R-36 and subscale scores stratified by normal and increased

plasma II-8 levels in men

Normal Increased

Interleukin 8| Interleukin 8
Scale/subscale t p

level level

Mean | SN Mean | SN

Anxiety Sensitivity Index 35.20 | 23.61 | 48.84| 33.21 | -1.49 | 0.146
Fear of cardiovascular 1.41 1.21 154 | 116 | -0.35 | 0.725
symptoms

Fear of respiratory symptoms | 1.12 | 086 | 1.39 | 1.07 | -0.89 | 0.377

Fear of gastro-intestinal 060 | 092 | 092 | 0.96 | -1.09 | 0.282

symptoms

Fear of publicly observable 1.09 | 0.73 | 149 | 094 | -1.48 | 0.147

anxiety reactions

Fear of dissociative and 0.83 0.63 1.22 1.00 -1.46 | 0.152

neurological symptoms

Fear of loss of cognitive 066 | 049 | 1.26 | 1.06 | -2.29 | 0.027

control

When we compared individuals with increased and normal IL-6 levels based on
their ASI-R-36 and subscale scores we found that nearly all the ASI-R-36
subscales scores differed between these two groups (Table 6). Except for a fear
of cardiovascular symptoms, which showed no significant difference, individuals

with an increased IL-6 level had significantly lower subscale scores.
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Table 6. ASI-R-36 and subscale scores stratified by normal and increased

plasma IL-6 levels in men

Normal Increased

Scale/subscale Interleukin 6 Interleukin 6 t p

Mean | SN Mean | SN

Anxiety Sensitivity Index 48.13 | 28.68 | 18.00| 12.19 | 2.88 | 0.006

Fear of cardiovascular
1.71 1.27 | 0.94 0.82 1.71 | 0.094
symptoms

Fear of respiratory symptoms 1.42 1.00 | 0.76 0.65 1.86 | 0.071

Fear of gastro-intestinal
092 | 0.99 | 0.26 0.46 1.94 | 0.060
symptoms

Fear of publicly observable
143 | 0.87 | 0.77 0.56 | 2.18 | 0.035
anxiety reactions

Fear of dissociative and
117 | 0.89 | 043 0.30 | 2.44|0.019
neurological symptoms

Fear of loss of cognitive control | 1.08 | 0.92 | 0.42 0.41 2.08 | 0.044

We used binary logistic regression analysis to determine whether a relationship
existed between plasma IL-6 levels and the ASI-R-36 subscales. We found that
the ASI-R36 (main) score predicted IL-6 levels. As the ASI-R-36 score increased,
the probability that individuals would have a normal IL-6 level increased.
However, none of the subscales predicted IL-6 levels when all other subscales

scores were controlled.

Individuals treated at the two different hospitals were evaluated according to the
ASI-R-36 subscale scores by using Student’s t test (graph 3). We found that
individuals treated for coronary heart disease at the VULSC were less likely to
worry and be anxious than those treated for anxiety disorders at the VMHC.
There was also a significant difference in the ASI-R-36 subscale score for fear of

gastrointestinal symptoms between the two groups (t = -1.99, p = 0.05).
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However, no significant difference was detected between these two groups in
their ASI subscale score for fear of cardiovascular symptoms (t = -1.03, p =
0.306).

50
40
30 -
20
10

procentage

E B R

IL-6 normal level  IL-6 increased level IL-8 normal level IL-8 increased level

B participants diagnosed with coronary heart disease
O participants diagnosed with anxiety disorders

Graph 3. Comparison of IL-6 and IL-8 levels for individuals diagnosed with

coronary heart disease and anxiety disorders

4. DISCUSSION

The overall goal of this study was to determine whether any association existed
between anxiety disorders (panic disorder, general anxiety disorder) or coronary
heart disease and scores on the ASI-R-36. The ASI-R-36, a measure used to
evaluate anxiety sensitivity, would be expected to be increased in individuals
diagnosed with anxiety disorders, and we found this to be the case in the present
study. Previous studies have reported an increase in ASI-R-36 scores for
patients diagnosed with anxiety disorders as well as for those diagnosed with
coronary heart disease, suggesting that anxiety and stress are two major factors
in the pathogenesis of cardiac disease. However, we found no increase in ASI-R-
36 scores among patients diagnosed with coronary heart disease, except the

fear of cardiovascular symptoms subscales scores were similar in both groups.
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However, we found an obvious difference in gender: more women than men
scored higher on the ASI-R-36, consistent with the findings of Younker et al. and
other studies. According to some researchers, women may be more likely to
express their worries and describe emotional states than men, who may not be
willing to accept that they might be susceptible to stress or to make any
connection with mental illnesses. This would yield more false negative results.
However, there is no evidence to support any of these opinions at present.

Recent research has shown a role of inflammation in anxiety disorders. We found
some associations with plasma IL-6 and IL-8 levels and ASI-R-36 and subscale
scores. Contrary to our hypothesis, plasma IL-6 levels were normal, rather than
increased, in individuals with higher ASI-R-36 scores. Previous studies
examining IL-6 levels have provided evidence for both increases and normal
levels in various disorders or physiological states. In other studies, baseline
cortisol levels first appeared to be associated with either an increase or decrease
but were later found to be linked with previous trauma, traits, and other factors.
Many factors are associated with interleukin fluctuations. Some interleukins are
pro- or anti-inflammatory, enhancing one another and taking part in an
inflammatory chain response. This is still being intensively investigated because
there are many close connections between inflammation and various disorders,
not only in anxiety and depression but also in cardiac disease and even cancer.
Anxiety and anger responses to psychological stress have also been associated
with a significant IL-6 concentration increase. It could be that coping
mechanisms, learned responses, and previous experiences and exposure have

some impact on the change in IL-6 levels.

In contrast to IL-6, we found that part of the participants diagnosed with either
anxiety or cardiac disorders had increased IL-8 levels, suggesting that both
groups of disorders might be associated with inflammatory responses. Consistent
with our hypothesis, that the inflammatory response may play a role in anxiety
disorders, IL-8 levels were increased in individuals with high ASI-R-36 scores,

but not statistically significantly. Although few previous studies have compared
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ASI-R-36 scores and IL-8 levels, some researchers have found links between

anxiety and IL-8 level changes in blood plasma.

Inflammation and oxidative stress in central and peripheral systems are involved
in many diseases, including cancer, cardiovascular diseases, neurodegenerative
diseases, and psychiatric disorders such as anxiety disorders. Inflammation and
oxidative stress link with the same pathogenesis pathways and induce
inflammatory responses. High anxiety levels significantly increase the generation
of reactive oxygen species in peripheral blood lymphocytes, granulocytes and
monocytes. A wide range of studies has revealed the role of inflammation and
subsequent changes in the markers. For example, one study showed that
oxidative stress alters the defence mechanisms of myocytes. Confirming these
findings, the present study showed there is no identified statistically significant
link with anxiety and inflammation and that there is a need for continued research
examining how anxiety and psychological perception initiate numerous reactions

in the body, leading ultimately to inflammatory responses.

LIMITATIONS

This study had a few limitations that should be considered. The selected
population was narrow, owing to the inclusion only of participants at two
hospitals, and the inclusion criteria may have prevented greater participation. In
addition, stigmatisation had a negative impact on the included participants as
some individuals refused to participant in the study because mental health
terminology and expressions were used. This was especially evident among
patients diagnosed with coronary heart disease.

There was a difference between the groups of individuals diagnosed with anxiety
disorders and those with cardiac disorders regarding their understanding of
emotions and feelings. This was evident while interviewing participants. For
example, those in the anxiety disorders group were better able to identify
significant life events compared with participants with cardiac disorders, who

found it more difficult. One patient said that no significant life events had
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occurred, but when explaining his admission circumstances, he revealed that he
had been brought to hospital from his mother’s funeral. An emotion recognition
questionnaire would have been useful for evaluating such differences. However,
this was compensated for in part by asking more open-ended questions and by
spending more time interviewing the participants. This helped to clarify patients’
stories so that the collected data were more accurate. Finally, interleukin levels
were measured between the first and tenth day of admission to the cardiology
ward because we felt it was too intrusive to approach patients in intensive care

who had just experienced myocardial infarction.

5. CONCLUSIONS

1. The study results suggest that socio-demographic characteristics influence:

a. An association between anxiety and gender. Women were
significantly more likely than men to have high ASI-R-36 scores;

b. The difference between the subscales describing the fear of
respiratory, gastroenterological, observable anxiety symptoms, dissociative and
neurological symptoms. Women scored significantly higher then men. However
there was no significant difference in the comparison of fear of cardiovascular
symptoms subscale according to gender;

C. ASI-R-36 scores related to physical activity. Participants with
moderate and intense physical activity had lower ASI-R-36 scores than those
with low physical activity. No other factors (marital status, employment status,
smoking, alcohol consumption) significantly affected ASI-R-36 scores.

2. The comparison between participants diagnosed with anxiety disorders,
participants diagnosed with coronary heart disease and the control group
showed:

a. Participants diagnosed with anxiety disorders scored significantly
higher on ASI-R-36, but those diagnosed with coronary heart disease and the
control group both displayed lower ASI-R-36 scores.

b. Participants diagnosed with anxiety disorders scored significantly

higher on most of the ASI-R-36 subscales except the subscale representing the
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fear of cardiovascular symptoms. The fear of developing cardiovascular
symptoms in both groups (anxiety disorder and coronary heart disease groups)
was similar; no significant difference was observed;

C. Participants diagnosed with coronary heart disease and the control
group had similar ASI-R-36 scores and similar scores of most of the subscales,
except for the fear of respiratory and cardiovascular symptoms. The scores were
significantly higher in participants diagnosed with coronary heart disease
compared to the control group;

d. Participants diagnosed with anxiety disorders had significantly higher
ASI-R-36 scores and subscales scores compared to the control group.

3. Inflammatory markers investigated for male participants showed:

a. Participants diagnosed with anxiety disorders had a normal
concentration of IL-6, but those diagnosed with coronary heart disease had an
increased concentration of IL-6. The difference was significant;

b. Participants diagnosed with anxiety disorders and participants
diagnosed with coronary heart disease had increased levels of IL-8, that
suggests that both disorders may be associated with inflammation.

4. Higher Anxiety Sensitivity and subscales scores were associated with
Interleukins concentration:

a. Male participants with moderate and higher ASI-R-36 scores had an
increased level of IL-8. That supports the hypothesis that IL-8 is associated with
ASI-R-36 scores, but results were not statistically significant;

b. Male participants with an increased IL-8 level scored significantly

higher on the fear of loss of cognitive control subscale;

C. However, IL-6 levels were not associated with Anxiety Sensitivity
scores;
d. Fear of publically observable anxiety symptoms, fear of loss of

cognitive control and dissociative symptoms subscales were higher compared to
normal IL-6 levels and that supports the conclusion that IL-6 does not have effect
on ASI-R-36 scores.
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