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I.  Introduction
The link between anxiety with hypertension and cardiovascular disease has been of interest for many
years.A number of studies indicate that symptoms of anxiety are among the psychological factors associated
with the development of hypertension. Anxiety is also known to heighten the sympatho-adrenal activity a
biological pathway which increases risk of cardiovascular disease.
The objective of this article is to summarise the recent evidence of association between anxiety with
hypertension and cardiovascular disease.

Epidemiology

Anxiety disorders can be viewed as a family of related but distinct mental disorders which include:
(1)panicdisorder(2)agoraphobia (3)specific phobia(4)social anxiety disorder/phobia (5)generalized anxiety
disorder.The anxiety disorders make up one of the most common group of psychiatric disorders.The national
comorbidity study reported that one of four persons met the diagnostic criteria for atleast one anxiety disorder
and that there is a 12 month prevalence rate of 17.7%.Women are more likely to have an anxiety disorder than
men.The prevalence of anxiety disorder decreases with higher socio economic status.*

In 2013 CHD was the most common cause of death globally,resulting in 8.14 million deaths (16.8%)
up from 5.74 million deaths (12%) in 1990.In the united states in 2010 about (20%) of those over 65 had
CHD,while it was present in (7%) of 45-64years and (1.3%) of 18-45years.Rates are higher among menthan
women of a given age.?

I1.  Anxiety And Hypertension

Symptoms of anxiety and depression have been included among psychological factors associated with
development of hypertension. Anxiety produces symptoms and responses that can raise blood pressure.
Numerous studies from around the world have investigated the links between anxiety disorders and
hypertension with mixed results.

A strong association has been found between presence of hypertension and generalized anxiety
disorder (GAD) and major depressive disorder (MDD) among U.S veterans.® Another study extracted from The
Danish Psychiatric Central Research Register revealed that patients with anxiety disorder had higher rates of
hypertension compared to the general Danish population.* While a study among adults in Hong Kong showed
that hypertension was associated with anxiety but not with depression.’A quantitative review of prospective
evidence linking psychological factors with hypertension development from 2002 showed moderate support for
psychological factors as predictors of hypertension development, with the strongest support for anger, anxiety,
and depression variables.® Wei and Wang found that 12% of known hypertensive patients
have anxiety symptoms. Female gender, the duration of hypertension, and the history of hospitalization were
showed to be associated with the occurrence and severity of anxiety symptoms in patients with hypertension.’

Thombre and colleagues found that pre-pregnancy depression or anxiety symptoms (i.e., lifetime
history and 1 year prior to pregnancy) were associated with hypertensive disorders during pregnancy.®Women
with anxiety liability was associated with an increased risk of and a higher systolic blood pressure, co-morbid
anxiety disorder had a significantly higher blood pressure after adjustment for other risk-factors.’Patients with
high anxiety sensitivity have also been found to have higher relative risks of medication non-adherence than
their low anxiety sensitivity counterparts.’®In contrast, prospective studies of 17,410 men and women over 11
and 22 years indicated that symptoms of anxiety and depression are associated with decrease in blood
pressure.™ Further, a cross-sectional study found an inverse relationship between high anxiety and lower blood
pressure.”**Tikhonoff and colleagues showed that a cumulative effect of symptoms of anxiety and depression
across adulthood results in lower SBP in late middle age that is not explained by lifestyle factors and
antihypertensive treatment.** A population-based study in New York City showed no consistent difference
between participants with mild hypertension and those with normal blood pressure on any of
the psychological variables.”® Yan et al. found that among young otherwise healthy adults, anxiety was not
associated with an increased risk of developing hypertension. They did find dose dependent relationships
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between risk of new onset hypertension and time urgency/impatience and achievement
striving/competitiveness.'®

I1.  Anxiety And CHD

Anxiety is known to be associated with heightened sympatho-adrenal activity, suggesting a biological
pathway through which anxiety could increase CVD risk.!” Anxiety affects the cardiac function in more ways
than just increasing the heart rate. Unmedicated, physically healthy MDD patients with and without comorbid
anxiety had reduced heart rate variability (HRV) which is associated with an increased of CHD, while those
with comorbid generalized anxiety disorder was found to have the greatest reductions in HRV.'® Patients with
phobic anxiety had lower HRV suggesting that phobic anxiety is associated with altered cardiac autonomic
control, and hence increased risk of sudden cardiac death. Compared with men reporting
no symptoms of anxiety, men reporting two or more anxiety symptoms had elevated risks of fatal CHD.% A
study of 735 older men (mean age 60 years) without a history of coronary disease or diabetes showed the
presence of anxiety independently and significantly predicted the development of myocardial infarction during a
mean follow-up of 12.4 years.”

Studies have also demonstrated a relationship between hostility or anger and measurements of
subclinical atherosclerosis,”*® and have also linked hostility to progression of atherosclerosis during serial
coronary angiography.?® In a population-based sample of 726 men and women who were healthy at baseline,
Paterniti and colleagues showed that high levels of sustained anxiety were independently associated with
increased progression of atherosclerosis over a 4-year period, as measured by changes in common carotid artery
intima media thickness.?’

Haines and colleagues followed 1457 initially healthy men for about 10 years in the Northwick Park
heart study. Those with the highest levels of phobic anxiety had a higher risk of fatal CHD than men reporting
no anxiety, after controlling for a range of known coronary risk factors.?® Furthermore, a recent study from a US
population showed that anxiety was associated with 60% excess risk of CHD among men and women, an effect
that was independent of traditional CHD risk factors.?

Meyer and colleagues followed up CHD patients undergoing elective percutaneous coronary
interventions (PCI) over 5 years and found that higher anxiety levels were positively associated with fewer
major adverse cardiovascular events (MACES) as compared to non-anxious subjects. In contrast, anxious
patients had a higher rate of repeat revascularization.**Further, studies by Kubzansky et. al showed that anxiety
in healthy individuals contributes to the development of CHD.*!*?

A meta-analysis of data from the United States, Asia and Europe from 20 different studies with an
impressive 249,846 persons followed over a mean of 11.2 years examining the associations between anxiety and
incident CHD in healthy individuals indicated that anxious persons were at risk of CHD (HR 1.26) and cardiac
death (HR 1.48), independent of demographic variables, biological risk factors, and health behaviors.*In a
nationwide survey of 49,321 young Swedish men examined for military service and followed over 37 years
found that those with physician diagnosed anxiety were two times more at risk of developing CHD and acute
MI1.* The Nurses' Health Study of 72,359 women with no history of cardiovascular disease or cancer followed
over 12 years showed that women with phobic anxiety had a higher risk of fatal CHD and sudden cardiac
death.**The Framingham Offspring Study revealed that anxiety in men and in women were significantly related
to total mortality and that tension also predicted AF in men.*

PTSD and CHD

Evidence appears to link PTSD and CHD in several studies. A study by Boscarino®” looked at a random
sample of 4,328 male Vietnam veterans free of heart disease at baseline. Followed over 15 years, those with
PTSD had higher risk of heart disease mortality (HR 2.25) than those without PTSD. Other studies have also
shown links between PTSD and CHD.*** In the Heart and Soul Study, which is a prospective cohort study of
psychological factors in adults with cardiovascular disease, patients with PTSD reported more symptoms, more
physical limitations, and lower quality of life than those without PTSD.*

Panic Disorderand CHD

PD is another form of anxiety spectrum disorders that has some links to cardiac disease. PD is
characterized by extreme feelings of fear and symptoms including sweating, palpitations, and shortness of
breath, among others. Given the extreme arousal of panic episodes and the similarity of symptoms to an
acutecardiac event, interest has developed in the potential connections between the two conditions. Two case-
control studies have shown some evidence for a role for panic in CHD. A study in 2005 using data from over 30
U.S. health insurance plans looked at almost 40,000 patients with diagnosed panic disorder and an equal number
without. Those with PD had close to double the risk of developing CHD (HR 1.87).*! Further, the large General
Practice Research Database in the UK looked at incidence of CHD, MI, and CHD-related deaths in 57,000
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adults with PD compared to over 340,000 without. Those followed under 50 years of age with new onset panic
disorder had a higher risk of MI (HR 1.38). There was also a higher incidence of CHD for all ages in those with
PD, but more pronounced in those under 50 years.*?

Anger And CHD

Many features of anger are similar to anxiety and numerous studies have investigated links with CHD.
The Veteran’s Administration’s Normative Aging Study used various scales from the Minnesota Multiphasic
Personality Inventory to show that anger was associated with coronary events* and that type A behavior and
depression were associated with incident CHD.*“°A high trait anger level has also been shown to be associated
with increased risk of stroke in persons younger than 60 years.“®Still further, anger and hostility have been
shown to predict the development of atrial fibrillation in the Framingham Offspring Study.*’ Symptoms of
anxiety and depression in the NHANES follow-up study*® and hostility and depressive symptoms in the
Coronary Artery Risk Development in Young Adults were shown to be associated with incident hypertension in
previously normotensive persons.**°

IV.  Potential Mechanisms

As stated previously, stress is commonly experienced through anxiety. Stress in the body is mediated
via the Hypothalamic-Pituitary-Adrenal axis with catecholamines as the final common pathway. Through
changes in circulating catecholamine levels, psychosocial stress can adversely affect autonomic and hormonal
homeostasis which can further lead to inflammation, metabolic abnormalities, endothelial dysfunction,
hypertension, and insulin resistance.”® These factors, particularly inflammation and hypertension, then
contribute to the development and progression of CHD.Other potential mechanisms include increase in adverse
behaviors due to stress and anxiety that impact health such as increased eating, smoking, and alcohol use and
decreased exercise.”® Mainous et al. showed that association between stress and coronary artery calcification, a
marker of atherosclerosis, follows through a path of unhealthy lifestyle habits.>® In turn, development of
hypertension and risk of CHD are increased in people who lack these “healthy habits.” There is also a growing
body of research in potential chromosomal and genetic markers related to stress and adverse cardiovascular
outcomes. For example, an apo-lipoprotein E genetic variant was found to be associated with unfavorable
metabolic markers like higher triglycerides and larger waist circumference among a higher stress group of
caregivers of relatives with Alzheimer’s.> Further, telomeres are repetitive DNA sequences that shortens with
age and act as protective caps on the ends of chromosomes. Numerous studies have shown that shorter
telomeres are related to atherosclerosis and risk of M1 and stroke *>*® and psychological stress is related to more
rapidly shortening telomeres.*"*®

Limitations: There are few limitations worth noting from this review study. First there were very few
prospective studies, which can address causation and are heterogeneous in terms of clinical populations,
methods, and measures.Second a majority of the studies are cross-sectional and do not allow us to determine
causal relationship. Meta- analyses could clarify some of these questions for us, but we would need a more solid
foundation of high quality studies that use similar measures of anxiety for this. Finally, we were unable to
address whether treatment of anxiety reduces incident hypertension, CHD. No study has been published
regarding reduction of hypertension or any cardiovascular disease following treatment of anxiety.

Implications: Anxiety and hypertension are common and often co-morbid conditions treated in primary care
practices.®® Psychiatristand cardiologistneed to be aware of the links between anxiety disorders and CHD to
prevent mortality and unfavorable outcomes in terms of both mental and physical health. A growing evidence
base suggests that more integrated ways of working, with collaboration between mental health and other
professionals, offers the best chance of improving outcomes for individuals with both mental health and
physical conditions.®
V.  Conclusions

From this review it appears that there is an association between anxiety with hypertension and
CHD.The relationship between anxiety and hypertension can be bidirectional. The strongest evidence comes
from prospective studies looking at anxiety disorders and development of CHD, with the recent meta-analysis
providing the strongest evidence yet for links between anxiety and CHD/CHD mortality *.Future research will
likely need to be twofold, including studies on treatment of anxiety in the setting of CHD and the subsequent
cardiovascular outcomes. Lastly researchers will need to answer how physician should screen CHD patient for
anxiety disorder and which strata of patients should receive appropriate referral to a psychiatrist for appropriate
management.Similarly psychiatrist should not take for granted the physical status of anxiety patients, so basic
screening should be done and referral to a cardiologist should be done as soon as any cardiac problem is
detected.
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