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Abstract

INTRODUCTION: Anxiety is associated with a higher risk of cardiovascular disease. The
present study aims to assess the extent of carotid artery atherosclerosis in patients with and
without anxiety disorder.

METHODS: In a cross-sectional study, two groups of participants with and without anxiety
disorder (40 and 80 subjects, respectively) according to DSM-IV were selected from the
Psychiatry Clinic of Noor Hospital and Mental Health Unit of Isfahan Cardiovascular
Research Center by simple sampling method. Evaluation of major risk factors was
performed after recording demographic characteristics. Zung questionnaire was used to
assess severity of anxiety. Carotid ultrasonography was performed in three portions of
carotid arteries, bilaterally, and Intima-Media Thickness (IMT) =8 mm was considered as
atherosclerosis. Statistical analysis included t-test, xz and logistic regression.

RESULTS: Mean age of participants with and without anxiety disorder was 49.07+12.08
and 48.68+11.02 years, respectively. Major atherosclerosis risk factors did not differ
significantly between the two groups. IMT values in all portions were significantly higher in
the anxiety group. The presence of anxiety was positively associated with the presence of
atherosclerosis in all branches, except for the left common carotid artery.

DISCUSSION: Anxiety increases the risk of cardiovascular disease, hence measures must
be adopted to control anxiety with pharmacologic and nonpharmacologic interventions to

reduce atherosclerosis.
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Introduction
( : oronary artery disease is the leading cause of

death worldwide.! Several risk factors have

been identified for this condition, some of
which are environmental.2 Anxiety is associated with a
higher risk of cardiovascular disease.> Phobic anxiety,
generalized anxiety disorder, panic disorder and worry
are predictors of myocardial infarction and cardiac
death.*¢ Anxiety affects nearly 25% of the population
sometime throughout their life.7
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Anxiety causes overactivity of the autonomic nervous
system, increases catecholamines and cortisol, %1
leading to acceleration of heart rate and increase in
blood pressure.

On the other hand, anxiety-associated habits of some
anxious patients, such as smoking and alcohol use,
increase the risk of progression of atherosclerosis.'’.12
However, direct relationship between anxiety and
atherosclerosis is to be investigated.

Several studies have reported that atherosclerosis in
carotid arteries may be considered a marker of
generalized atherosclerosis of the arteries, including
the coronaries.!3

The present study aims to assess the extent of carotid
artery atherosclerosis as a marker of coronary
atherosclerosis in patients with anxiety disorder and
those without anxiety disorder.
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Materials and methods
This cross-sectional study was performed in 2004.
Samples were selected from medical profiles of
patients referring to the Psychiatry Clinic of Noor
Hospital and the Mental Health Unit of Isfahan
Cardiovascular Research Center during the year
preceding the study, using simple non-randomized
sampling method. Participants with diagnosis of
anxiety disorder (phobic anxiety, generalized anxiety
disorder, obsessive-compulsive  disorder, panic
disorder) according to DSM-IV criteria!* and no
other disorders in axis I (such as schizophrenia,
bipolar mood disorder, major depressive disorder and
substance abuse) in the preceding year were labeled as
the anxious group. Others with no psychiatric
disorders or debilitating physical condition based on
psychiatric interview and physical examination were
recognized as the non-anxious group. The study was
approved by the Ethics Committee of Isfahan
Cardiovascular Research Center. Written informed
consent was obtained from all participants.
Risk factor Assessment
History of major atherosclerosis risk factors, i.e. high
blood pressure, overweight, diabetes, hypercholester-
olemia and smoking was recorded.
Measurements of blood pressure, body mass index
(BMI), fasting blood sugar (FBS), total cholesterol
(TC) and smoking status were recorded.
Blood pressure was measured by a general
practitioner using a standard mercury sphygmoman-
ometer in sitting position, after a 10-minute rest, on
the right arm. Mean of two blood-pressure readings
was recorded. High blood pressure was defined as
systolic blood pressure 2140 mmHg or diastolic
blood pressure 295 mmHg.15
BMI was calculated as weight divided by height
squared. The subjects were weighed barefoot with
light-weight clothing using a Seca Scale. Height was
measured with standard method. BMI =25 was
considered as overweight.!6
Smoking status was determined based on patient
reports. Daily consumption of any number of
cigarettes during the preceding year was recorded as
active smoking.!” Blood specimens for measuring TC
and FBS were taken after 12 hours of fasting. TC
measurement was performed via spectrophotometry
using an autoanalyzer.8 FBS 2126 mg/dl or

consumption of anti-diabetics was considered as
diabetes.!® TC level 2240 mg/dl or using lipid-
lowering agents during the preceding year was
considered as hypercholesterolemia.!8

Abnxiety Measures

All  participants  were assessed with  Zung
questionnaire for severity of anxiety. This is a 20-item
questionnaire with a four-point scale, which has been
validated in the Iranian population. Scores =45 are
considered as indicating anxiety disorder.2

Carotid Ultrasonography

Participants underwent carotid ultrasonography with
a transducer frequency of 7 MHz. Ultrasonographic
assessment was performed in three portions: 1)
terminal part (2-cm segment) of common carotid
artery, 2) carotid bulb, and 3) origin (1-cm segment)
of internal carotid artery, bilaterally. These segments
were examined for plaques, in longitudinal and
transverse planes. Those with plaques were excluded
from the study. Intima-Media thickness (IMT) was
measured twice in every portion, and the mean value
was recorded. IMT =28 mm was considered as
atherosclerosis.?!

Statistical Analysis

Statistical analysis included t-test and 2 to compare
the two groups. A binary logistic Regression model
was also used. Unconditional logistic regression
(method: Enter) was wused for assessing the
relationship of carotid atherosclerosis IMT=8 mm)
in three portions of carotid attery bilaterally with the
presence of anxiety disorder adjusted for major
cardiovascular risk factors. Presence of anxiety
required DSM-1V criteria. This binary variable was
used as an independent variable and its relationship
with atherosclerosis was adjusted for other risk
factors including categorical variables: blood pressure
(normotensive/hypertensive), BMI, (normal
/overweight), Smoking (smoker/nonsmoker), FBS
(diabetic/non-diabetic), and TC
hypercholesterolemia). Atherosclerosis in the right
common carotid (RCC), left common carotid (LCC),
right carotid bulb (RCB), left carotid bulb (LCB),
right internal carotid (RIC) or left internal carotid

(normal/

(LIC) was considered as a dependent variable.
SPSS11 (statistical package for social sciences, SPSS
Inc, Ilinois, USA) was used for all statistical
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calculations. All reported P values were based on two-
sided tests and were compared to a significance level
of 5%.

Results
The study was performed on 120 subjects, 40
participants with anxiety, with a mean age of 49.07%+
12.08 years, and 80 participants without anxiety, with
a mean age of 48.68%11.02 years. Demographic
characteristics of the participants are presented in
Table 1. Major cardiovascular risk factors did not
differ significantly between the two groups. In the
anxious and non-anxious groups, antihypertensive
drugs were used by 4 and 7 participants, respectively.

Antidiabetic agents were used by 2 and 4 participants
in anxious and non-anxious groups, respectively.
Table 2 presents mean and standard deviation of IMT
in three portions of left and right carotid arteries.

All values are significantly different between the two
groups.

Multivariate logistic regression analysis adjusted for
sex and major risk factors of coronary arthrosclerosis
(high blood pressure, overweight, diabetes,
hypercholesterolemia and smoking) showed that
atherosclerosis in the carotid arteries was associated
with increased risk of anxiety.

Thus, given the adjustment for major risk factors, the
presence of anxiety was positively associated with
atherosclerosis (Table 3).

TABLE 1. Demographics, major risk factors and Zung score in anxious and non-anxious groups

Anxious group Non-anxious group P value
Age* 49.07 £12.08 48.68 £11.02 0.728%
Sex (male)(%) 20 (50) 40 (50) 1.000
Over weight (%) 18 (45) 33 (41.2) 0.812°
Diabetes (%) 2(5) 5(6.3) 0.783"
Hypertension (%) 9(22.5) 14 (17.5) 0.5127
Current smoking (%) 7(17.5) 13 (16.3) 0.8627
Hypercholesterolemia (%) 13 (32.5) 25(31.2) 0.854"
Zung score*® 46.56 +22.41 12.83 +£10.21 0.000*
* Mean £SD
i t-test
+ Chi-square test
TABLE 2. Intima-Media Thickness of several carotid artery portions in anxious and non-anxious group

Anxious group Non-anxious group
Mean + SD Mean + SD P value ¥

Right common carotid 74.27 £ 12.60 57.88 +£11.89 0.000
Left common carotid 72.85+13.22 57.01 £11.58 0.000
Right carotid bulb 71.51+12.84 54.12 +£10.79 0.000
Left carotid bulb 69.12 +13.92 53.80+10.19 0.000
Right internal carotid 64.02+12.14 49.05 +9.67 0.000
Right internal carotid 63.55+12.18 49.71 + 8.82 0.000

I t-test

TABLE 3. Association of anxiety (independent) with atherosclerosis in different portions of carotid artery (dependent)

Dependent variable Odds ratio Cl 95% P value
Right common carotid 32 12-6.2 0.001
Left common carotid 2.8 0.94-6.3 0.232
Right carotid bulb 32 1.8-54 0.008
Left carotid bulb 4.1 1.9-8.1 0.01
Right internal carotid 2.4 1.1-8.2 0.01
Right internal carotid 2.1 1.2-73 0.05
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Discussion
The results of the present study show a positive
association between the presence of anxiety and
carotid artery atherosclerosis, which is observed after
adjustment for several major atherosclerosis risk
factors.
A previous study performed by Stevens et al on the
relationship between psychological/personality
factors and carotid artery atherosclerosis yielded
similar results. In this study 237 men with a mean age
of 56 years and mild to moderate hypertension were
studied. Intima-Media Thickness measured by B-
mode ultrasonography showed that those with
psychiatric disorder had higher IMT scores.??
In another study performed by Matthews et al on 200
premenopausal women on the relationship between
IMT and psychiatric disorder, women with higher
scores of psychiatric disorder had higher IMT scores
ten years later. Our study included those with at least
1 year of anxiety disorder; still the same results were
obtained, even after adjustment for major
cardiovascular risk factors.” A study on 336 middle-
aged women on the relationship between chronic
anxiety and carotid artery atherosclerosis showed
such a relationship; individuals with chronic anxiety
and frequent anxiety symptoms had a twice greater
risk of atherosclerosis carotid artery plaques (OR:
2.30, CI 95%: 1.10-4.82). This study suggests anxiety
as a risk factor for carotid artery atherosclerosis.?*
Our study yielded similar results.
Several factors might play a role in the association
between anxiety and atherosclerosis. One is that
anxiety ensues from cardiovascular problems.
However, one study excluded symptomatic
cardiovascular patients in the presence of such an
association.?> Another explanation might be the
confounding effect of cardiovascular risk factors. In
our study, the relation existed even after adjustment
for known risk factors. The third explanation is
anxiety-related  biological events that promote
atherosclerosis either through unhealthy lifestyle
habits or ditectly.?® Anxiety is associated with
sympathetic activation, which has been suggested to
alter endothelial integrity. These effects could
contribute to the progression of arteriosclerosis.
Anxious patients may have sympathetic nervous
system hyperreactivity, i.c. exaggerated heart rate and
blood pressure responses to behavioral stimuli, which
is associated with more rapid progression of
atherosclerosis.?’

Based on results of our study and similar studies, it
can be concluded that anxiety is a factor that
increases the risk of cardiovascular disease.

Hence, controlling and reducing anxiety via
pharmacologic and non-pharmacologic measutes
such as education and consultation might reduce the
risk of CVD through controlling anxiety. Also
evaluating patients with anxiety disorder for
concomitant CAD seems reasonable.

References
1. Cohen J. The global burden of disease study: a
useful projection of future global health. | public
Health Med. 2000;22:518-24.
2. Mathe AJ, Clearfield MB. Long-term therapy of
coronary artery disease, A vascular biology
perspective. JAPA.2000;10:513-16.
3. Kawachi I, Coldits GA, Ascherio A, Rimm EB,
Giovannucci E, Stampfer MJ, Willett We. Prospective
study of phobic Anxiety and Risk of Coronary Heart
Disease in Men. Circulation 1991;89:1992-1997.
4. Kawach I, Sparrow D, Vkonas PS, Weiss ST.
Symptoms of Anxiety and Risk of coronary Heatt
Disease. The Normative Aging study Circulation.
1994,90:2225-2229.
5. Kubzansky LD, Kawachi I, Spira A, Weiss ST,
Vokononas PS, Sparrow D. Is worrying bad for your
heart? A prospective study of worry and coronary
heart disease in Normative Aging study Circulation.
1997;95:818-824.
6. Fleet RP, Beitman BD, Cardiovascular death from
panic disorder and panic-like anxiety: a critical review
of the literature. ] Psychosom Res 1998;44:71-80.
7. Kessler RC, Gonagle KA, Zho S, Nelson CB,
Hughes M, Eshelman S, et al. Life-time and 12-
month prevalence of DSM III-R psychiatric disorders
in the United States: results from the National
comorbidity survey. Arch Gen psychiatry. 1994;51:8-
19.
8. Greiner AB, Krause N, Ragland D, Fisher JM.
Occupational stressors and hypertension: a multi-
method study using observer-based job analysis and
self-reports in urban transit operators. Social science
and medicine. 2004;59:1081-1094.
9. Cameron OG, Smith CB, Lee MA, Hollings PJ,
Hill EM, Curtis GC. Adrenergic status in Anxiety
Disorder: platelet 2-adrenergic receptor binding,
blood pressure and plasma catecholamine in panic
and general anxiety disorder. Patient and normal
subjects. Biol psychiatry 1990; 28:3-20.

ARYA Journal 2005 (Autumn); Volume 1, Issue 3 173

WWW.mui.ac.ir



ASSOCIATION OF ANXIETY DISORDER AND CAROTID ATHEROSCLEROSIS

10. Barnett PA, Sppence JD, Manuck SB, Jennigs JR,
Psychological stress and progression of carotid artery
Disease. | Hypertens 1997;15:49-55.

11. Black DW, Zimmerman M, Coryell WH. Cigarette
smoking and psychiatric disorder in a community
sample. Ann clin psychiatry 1999;111.129-130.

12. Bonithon-Kopp C, Touboul PJ, Berr C, Leroux C,
Mainard F, Courbon D, Ducimetiere D. Relation of
intima-media thickness to atherosclerosis plaques in
the carotid arteries: The vascular Aging (EVA) study
Arteriosclerosis thromb Vasc Biol 1996;16:310-316.
13. Chambless LE, Heiss G, Folsom AR, Rosamond
W, Szklo M, Sharrett AR, Clegg I.X. Association of
coronary heart disease incidence with carotid arterial
wall  thickness and major risk factors: the
Atherosclerosis Risk in Communities (ARIC) Study,
1987-1993. Am | Epidemiol 1997;146:483-494.

14. American Psychiatric Association. Diagnostic and
Statistical Manual Mental Disorders. 4% ed.
Washington: American Psychiatric Press; 2000 text
revision

15. Lenfant CE, Chobanian V, Jones DW, Roccela
EJ. The seventh Report of the Joint National
committee on prevention, Detection, Evaluation and
treatment of High Blood Pressure (JNC VII). Circ
2003;107:2993-4.

16. National Institute of Health. The practical guide
identification, evaluation and treatment of overweight
and obesity in adults. NIH publication 2000;9.

17. Abolfotuh MA, Abdol Aziz M, Alkija W, et al.
Smoking habits of King Saud University students in
Abha, Sandi Arabia, Ann Saudi Med 1998:18(3):212-
216.

18. Expert panel on Detection, Evaluation and
treatment of high blood cholesterol in adults:
summary of the second report of the national
cholesterol education program (NCEP) expert panel
on detection, evaluation and treatment of high blood

174 ARYA Journal 2005 (Autumn); Volume 1, Issue 3

cholesterol in adults (adult treatment panel). JAMA
1993; 269:3915-3923.

19. American Diabetes association: clinical practice
recommendations. Diabetes care 1998;21:51-S99.

20. Wang SK. A study of anxiety with the self-rating
anxiety scale on psychiatric out-patients. Journal of
Korean Neuropsychiatry Assessments 1978;17:179-
91.

21. Touboul PJ, Prati P, Scarabin PY, Adrai V,
Thibout E, Ducimetiere P. Use of monitoring
software to improve the measurement of carotid wall
thickness by B-mode imaging. ] Hypertens.
1992:10(suppl 5):537-S41.

22. Stevens JH, Turner CW, Talbouts. The Type A
Behaviour and Carotid Artery Atherosclerosis.
Psychosom Med 1988;46:418-425.

23. Mattehws KA, Owens JF, Kuller LH, Sutton-
Tyrrell K, Jansen Mc Williams L. Are hostility and
anxiety associated with carotid atherosclerosis in
healthy  postmenopausal ~women?  Psychosom
Med.1998;60:633-638

24. Tennant C, Lagelddeck PM. Psychological
correlates of coronary heart disease. Psychosom Med
1999;494-500

25. Paterniti S, Zureik M, Ducimetiere P, Toubol P,
Feve J, Alprovitch A. Sustained Anxiety and 4-year
Progression of Carotid Atherosclerosis. Arterioscler
Thromb Vasc Biol.2001;21:136-141.

26. Petterson K, Bejne B, Bjork H, SrawnWB,
BondjersG  Experimental ~sympathetic — activation
causes endothelial injury in the rabbit thoracic aorta
via beta 1l-adrenoceptor activation. Circ Res.
1990;67:1027-1034.

27. Barnett PA, Spence JD, Manock SB, Jennings JR.
Psychological stress and the progression of carotid
artery disease. ] Hypertens. 1997;15:49-55.

WWW.mui.ac.ir





