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Abstract

The report presents a randomized study to assess the significance of psy-
chosocial (PS) factors for the dominant brain form of atherosclerosis — cere-
brovascular disease (CVD), using a battery of original tests to assess and quan-
tify the psychosocial status of the subjects and a validated test for conventional
risk factors, compiled in an integrated questionnaire. The study enrolled a to-
tal of 201 subjects: normal control group (NC, N=100); group of patients
with CVD (CVD; N=101). The test for conventional risk factors (I) found
significantly higher negative values in patients with CVD, in comparison to the
clinically healthy control group. In the case of the specific PS tests II (Psy-
chosocial Personality Assessment), 11T (Spiritual Dysfunction), and IV (Stress
and Adaptation), we found significantly lower parameter values in the CVD
group vs. the NC group. The study using the cognitive test V, found again sig-
nificantly lower test values in patients with CVD, compared to the NC subjects.
On the basis of the settled standards, it was found that PS test II, III and IV
parameters were normal in 76% of cases in the clinically healthy subjects and
were risky or pathological in almost 60% of cases in patients with atheroscle-
rosis. The deteriorated quality of life and lack of happiness comprise a major
risk factor for the onset and development of atherosclerosis. The relative risk
(RR) for developing atherosclerosis in conventional risk factors according to
Test I is 1.5. In the case of the PS risk factors, the RR values are 1.5. These
findings firmly demonstrate that the psychosocial factors are just as significant
risk factors for atherosclerosis as the conventional ones.
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Introduction. Despite the significant progress in our understanding of
atherogenesis there is still a prevailing albeit atavistic notion that atherosclerosis is
a passive process of arterial ageing and cholesterol deposition that causes them to
narrow and eventually block. This oversimplification of the atherosclerotic process
involving multiple factors and having complex etiopathogenesis inevitably leads
to the misconception that a therapeutic intervention based solely on serum lipid
lowering drugs will be a successful strategy for management of atherosclerosis [ 4].
But any clinician involved in the treatment of atherosclerosis is perfectly aware
that in reality these processes are far more complicated and patients could suffer
a myocardial infarction with low cholesterol level, and moreover the atheroscle-
rotic process often progresses independently from the control and treatment of
blood pressure, cholesterol and blood glucose, and could be specifically triggered
by emotional stress and psychosocial traits [1’3’5’7].

It is clear that these conventional physical and biochemical parameters are
neither the only risk factors nor the decisive ones to govern the onset and develop-
ment of atherosclerosis. There are some large scale epidemiological studies and a
number of limited trials on the role of psychosocial factors, and the role of stress is
constantly emphasized [#®?]. But stress is usually an episodic factor, although it
can often be repeated. It does not completely encompass and reflect the persistent
personality and/or spiritual dysfunction that affect the overall functioning of all
biological systems [*%10].

The psychosocial dysfunction, caused by a variety of factors such as war
conflicts, natural calamities, crises, migration, lack of emotional empathy, social
support, freedom, happiness, family, professional realization, can lead to disrupted
regulation and coordination of all bodily systems leading in concert to deteriorated
protection and adaptation [1'6:%11714] " This inevitably leads to the development
of various severe conditions such as atherosclerosis or oncological diseases. But
the atherosclerosis patient, when examined by a specialist, typically receives a
pharmacological treatment with significant pill burden or is offered an endovascu-
lar invasive procedure or surgery. In practice, the psychosocial dysfunction of the
patient is not diagnosed, and even less is attempted to treat [?.

Apparently a deeper clinical and epidemiological evaluation of the role of
psychosocial factors in atherosclerosis as a whole and in its various clinical forms
is needed. On these grounds we sought to conduct a randomized study to assess
the significance of psychosocial (PS) factors in cerebrovascular disease (CVD).
To meet this objective we developed and validated a battery of tests to assess
and quantify the psychosocial status of the subjects as the dominant qualitative
end-point, allowing the juxtaposition of atherosclerosis patient from a matched
population of subjects free of vascular disease.

Material and methods. Subjects. The study enrolled a total of 201 sub-
jects that were examined using a clinical-epidemiological questionnaire comprising
an integral battery of tests. The study enrolled two main populations — normal
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control group (NC) — a total of 100 subjects over 55 years of age with no history,
clinical and echographic evidence of atherosclerosis (infarction, stroke, peripheral
thrombosis); and a group of 101 age and sex matched patients with carotid and
intracerebral atherosclerosis (CVD group).

Risk factor assessment. Investigation of the conventional and PS risk fac-
tors was performed at once by completing a clinic-epidemiological questionnaire
by the patient, under the guidance and control of the clinician, conducting the
study. The questionnaire contains a battery of four atherosclerosis risk factors
assessment tests and a cognitive — mental function test. The tests for atheroscle-
rosis assessment were elaborated and introduced by the authors. Within an initial
pilot study tests were validated and thereafter they were performed for the study
of patients with confirmed CVD.

Test I — for the assessment of the main physical, biochemical and hereditary
risk factors for atherosclerosis, namely, hypertension, dyslipidaemia, diabetes mel-
litus, smoking and heredity. Maximal score a total of 100 negative points.

Psychosocial Test IT — Psychosocial assessment of the personality — assessment
of the social and personal realization, a total of ten questions including quality of
life, happiness, professional, social, family and financial realization. Total score:
from —100 to +100.

Psychosocial Test III — Spiritual Function or Dysfunction; a total of 20 ques-
tions evaluating the spiritual discontent of the patient. It includes questions about
love, empathy, good, mutual help, justice, aggression, revenge, forgiveness, animal
killing, spirituality, faith, egoism, freedom, optimism. Total score: from —100 to
—+100.

Psychosocial Test IV — Stress and Adaptation; a total of five questions eval-
uating the experienced, self-reported stress and distress and the adaptation to it.
Maximum number of negative points — 100.

Cognitive Screening Test) V — A total of five neuropsychological tests for the
assessment of global cognitive function, memory and executive functions.

Diagnostic methods for screening and exclusion of atherosclero-
sis. The exclusion methods for NC group comprised clinical examination, echo-
Doppler, Doppler — ABI; The diagnostic methods for the screening and diagnosis
of carotid atherosclerosis and CVD included clinical examination, echo-Doppler
of carotid arteries and angiography.

Data processing and statistics. The data were treated by variation and
distribution analysis, relative risk ratio determination (RR), stigma analysis for
score value stratification, and data regression analysis to evaluate the correlation
levels. All analyses were performed with SPSS software (SPSS Inc, Chicago,
Mlinois, USA).

Results. Conventional and psychosocial risk factor assessment. In
the study of CVD patients vs. the NC group the comparative evaluation of the
mean scores from the applied psychosocial tests II, III, IV, and the risk factor
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Table 1

Score data from the conventional risk factor and psychosocial risk factor
assessment in CVD patients vs. the NC group

Tests Group N  Mean score SD SEM T D
Test RE seor NC 100 —36.00 23.66 256 5.00 0.001"
e seore CVD 101 —54.38 23.92 253

NC 100 72.88 1842  1.99  3.60 0.001"
Test PS-II score . —~g5——57 61.12 2422 258

NC 100 65.58 1930 209  2.08 0.05"
Test PS-IIT score. —=o5——57 60.00 1808 101

NC 100  —60.47 2487 269 198 0.05"
Test PS-IV score. —=o5——01—¢7.41 2511 2.66

test I revealed a statistically significant reduction of the parameters of tests II
and III with a concomitant increase of the negative result of tests I and IV. This
corroborates that the psychosocial factors of personality and spiritual discomfort
have worsened parameters in patients with CVD. Thus, the personality and spir-
itual dysfunction found in patients with cerebral atherosclerosis is important and
plays a role in the onset and development of the atherosclerotic process. Similar
results were also found with the known risk factors — Test I (Table 1).

Mental function. In the study of mental functions using the cognitive test
in NC group (36.16 & 1.44; Mean 4+ SD) vs. CVD group (28.66 + 2.53; Mean 4+ SD)
statistically significantly lower values were found in the patient group (7' = 14.08;
p < 0.001). Nevertheless it is an issue of interpretation whether this is a risk
factor on its own, or represents a consequence of the atherosclerotic process, or
both. However, it must be pointed out that in our patient group were included
only non demented subjects with so-called mild cognitive impairment (defined as
test score global cognitive functioning > 24 points).

Relative risk determination. The investigation of the relative risk ratios
(RR) for the development of CVD, a relatively high RR was found for both conven-
tional risk factors (1.5 p < 0.01) and psychosocial factors studied (1.5 p < 0.0002).

Sigmal assessment analysis for test score stratification. Using the
sigmal assessment method and the established norms, we analysed the group dis-
tribution of the values of the parameters for the complex assessment of PS tests
in the different groups with atherosclerosis (Table 2).

In CVD group (patients with cerebral atherosclerosis) it was found that 54%
of the test parameters were lagging or below the norm, while in the NC group this
percentage was more than twice as low (24%). The risk group in patients with
atherosclerosis is also high — 18%.

Correlation analysis. Applying data regression analysis we investigated the
correlation of the changes of the studied parameters in CVD group vs. group 0.
There was a high level of correlation for the changes in the studied parameters
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Table 2

Sigmal assessment of the PS tests II-IV parameters

Normal Scores under Lagging Significantly
scores average scores lagging scores
Group N Mean = SD y56p 1-1SD  —1t0-2SD under ~2SD
77.8-59.9 59.9-42.1 42.1-6.7 under 6.7
CVD 101  51.75 40.08 47 (46.5%) 16 (15.8%) 21 (20.7%) 17 (16.8%)
NC 100 77.86 35.75 76 (76%) 10 (10%) 13 (13%) 1 (1%)

in the individual groups and in general for all atherosclerosis patients, with cor-
relation coefficient values, as follows: 0.739 (NC vs. CVD). This proves that the
reduction in the parameters of psychosocial tests is not accidental and the influ-
ence of psychosocial factors on the occurrence and development of atherosclerosis
is an objective and plausibly quantifiable process.

Moreover we compared the parameters of the PS tests (II-IV) in patients
with either unilateral or bilateral carotid atherosclerosis. There was a statistically
significant reduction in the composite assessment of the PS test parameters in
patients with bilateral carotid pathology (44.5 £+ 17.4) as compared to those with
a unilateral disease (54.3 £ 17.4; t = 2.49; p < 0.01) and there was a moderate
correlation between them (R = 0.353).

Discussion. In this study we sought to determine the significance of psy-
chosocial factors for the cerebrovascular disease, by means of a battery of original
tests to assess in a quantitative fashion the psychosocial status of the subjects
enrolled, together with a validated test for the conventional risk factors, brought
together in an integrated questionnaire.

The test for conventional risk factors (I) found substantially higher negative
values in patients with CVD, as compared to the matched healthy cohort. The
results of PS tests II (Psychosocial Personality Assessment), III (Spiritual Dys-
function) and IV (Stress and Adaptation), revealed considerably lower parameter
values in the CVD group as compared to the NC group. In examining the sig-
nificance of specific questions from the PS tests, we found that some of them
are more sensitive and their negative parameters reflect more often the personal
and spiritual dysfunction, representing a risk factor for atherosclerosis and CVD.
The analysis of question clusters assessing the happiness and quality of life re-
vealed that there was a statistically significant difference between the answers for
both questions between CVD and NC groups. This proves that the deteriorated
quality of life and the experience of misfortune are risk factors and evoke vas-
cular pathology in corroboration of the literature data [%!%16]. In an exemplar
study BAUNE and ALJEESH [1%] sought to determine the association of psycholog-
ical stress (assessed by SCL-90 test) and quality of life (QOL; as assessed by the
WHOQOL-BREF questionnaire), among cardiovascular patients with hyperten-
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sion plus stroke or hypertension only. The patients with stroke had significantly
lower QOL scores than those without stroke and a significantly higher level of
stress.

Deteriorated psychosocial parameters lead to personal dysfunction, which
is a risk factor and affects the emergence and development of various forms of
atherosclerosis in parallel to other published reports [°]. For instance in the Guten-
berg health study BEUTEL et al. ['7] have analysed cross-sectionally the type D
personality associated personal dysfunction and its correlates in a population-
based sample of 5000 Mid-Europeans aged 35-74 years. Type D subjects were
characterized by lower socioeconomic status, lack of a partnership, increased de-
pression, anxiety, depersonalization, and health care utilization, and noteworthy
the dysfunctional personality patterns were independently associated with coro-
nary heart disease (OR = 1.54, p = 0.044) and an unambiguous cardiotoxic
impact.

The sigmal assessment has shown that in CVD atherosclerosis the percent-
age of patients with lagging or significantly abnormal scores was significantly
higher as compared to the matched control cohort. This confirms the thesis that
psychosocial tests have negatively altered parameters in patients with cerebral
atherosclerosis.

Finally, the correlation analysis has shown a plausible association between
the parameters of the PS tests in the patients group. The juxtaposition of the PS
test scores in patients with unilateral or bilateral carotid atherosclerosis demon-
strated a more pronounced worsening in the latter to further evidence that the
more deteriorated PS parameters are consistent with a more severe atheroscle-
rotic process, and vice versa. This well corroborates the findings of BUNDE and
SULS ['¥] that sought to determine the association between Cook—Medley Hostility
Scale scores and premature coronary artery disease (CAD) morbidity and mor-
tality in a quantitative fashion. The abnormal hostility scores were significantly
related to both CAD severity and conventional risk factor abnormal values, namely
body mass index, waist-to-hip ratio, insulin resistance, lipid ratio, triglycerides,
glucose, socioeconomic status, alcohol consumption, and smoking. These quanti-
tative relationships are further supported by a longitudinal follow-up study of 80
women amongst the patients enrolled in the Stockholm Female Coronary Angiog-
raphy Study ['?]. The subjects were evaluated for stress exposure and coronary
atherosclerosis progression using serial quantitative coronary angiography and it
was firmly established that women with high stress from either family or work
had significant disease progression over 3 years, whereas those with low stress had
only slight progression.

Conclusion. Taken together our findings demonstrate the significance of
psychosocial factors in atherosclerosis and raise the issue of revising the concept
of both the etiopathogenesis of this disease and the role and the importance of
the individual risk factors for its onset and progression. The applied battery of
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original tests revealed that the persistent personal and spiritual dysfunction and
impaired stress adaptation play a significant role as risk factors in patients with
atherosclerosis. Noteworthy PS tests can be performed in people without clinical
signs of atherosclerosis, as a non-invasive, plausible high-throughput pre-screening
instrument and in case of an established pathological test, the patients could be
screened for atherosclerosis and treated for psychosocial dysfunction.
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