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Abstract
Anxiety has both functionally appropriate and inappropriate consequences. Among patients with
cardiac disease, anxiety can be functionally appropriate when it prompts an individual to quickly
seek treatment for acute cardiac signs and symptoms. But anxiety may have medical or psychological
consequences when it is persistent or severe, including difficulty adhering to prescribed treatments
and making recommended lifestyle changes, adoption of or failure to change risky behaviors,
increased risk for acute cardiac events, and increased risk for in-hospital complications after
admission for acute coronary syndrome. Yet, because anxiety is a universal emotion that is managed
without consequence by many people, its importance is often ignored by healthcare providers. The
impact of psychosocial (with a major emphasis on anxiety) and behavioral variables on biological
outcomes was examined systematically. The research included (1) examination and comparison of
the intensity of anxiety in international samples of various critically, acutely, and chronically ill
cardiac patients; (2) determination of differences between men and women in the expression of
anxiety; (3) investigation of factors predictive of anxiety levels, including perceived control; (4)
studies of healthcare providers' knowledge of anxiety assessment and providers' practices in assessing
and managing anxiety; and (5) determination of the impact of anxiety on clinical outcomes in cardiac
patients. The goal of this program of research is to improve patients' outcomes on a widespread basis
by placing anxiety in the forefront of clinical cardiac practice.

Anxiety is the rust of life, destroying its brightness and weakening its power.

Tyron Edwards

It is the rare person who has not felt anxiety at one time or another. For most people,
anxiety is transient and of small consequence. Some even seem to thrive on the
stimulation of mild anxiety, and evidence suggests that creativity is enhanced slightly
with anxiety. Because anxiety is a common emotion that is easily managed by most
people, its consequences tend to be underappreciated. I present the outcomes of a
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program of research to delineate the manifestations and outcomes of anxiety in
cardiovascular patients.

Despite notable advances in its management, cardiovascular disease remains the No. 1 cause
of death and a major cause of disability among women and men in the United States and most
developed countries. By the year 2020, cardiovascular disease is projected to be the No. 1 cause
of death throughout the developed and developing world.1-3 The impact of demographic and
clinical characteristics on the expression of acute cardiac events and on short- and long-term
recovery has been well delineated.4 As a result, these demographic and clinical characteristics
are used in clinical practice to project patients' risk for future events.

Far fewer investigations have focused on the impact of psychological risk factors on outcomes,
despite evidence that the impact of psychological risk factors on morbidity and mortality is at
least equal to the impact of demographic or clinical risk factors.5-7 Underappreciation of the
role that psychological risk factors play in the development and progression of cardiovascular
disease may be one reason that the morbidity and mortality of cardiovascular disease remain
high. Anxiety symptoms and disorders are among the most prevalent psychiatric conditions.
6 Given the prevalence of anxiety in the general population and in patients with cardiovascular
disease, the potential for improving public health is high if anxiety is identified and treated
appropriately.

The impact of psychological risk factors on morbidity and mortality is at least equal to the
impact of demographic or clinical risk factors.

The Phenomenon of Anxiety
Anxiety is a negative emotion that occurs in response to perceived threats that can come from
internal or external sources and can be real or imagined. Anxiety is characterized by a perceived
inability to predict, control, or gain the preferred results when confronted with a threat.8
Anxiety, like all emotions, has cognitive, neurobiological, and behavioral components.
Although anxiety often is comorbid with depression, it is a distinct emotion.6 Usually
characterized as a detrimental emotion, anxiety can be protective when it triggers coping
responses that protect an individual from threats. In this way, anxiety may be adaptive, but it
becomes maladaptive when it increases or persists to such a degree that the individual can no
longer function effectively in everyday life. At this stage, anxiety can have negative
consequences for the individual.

Anxiety exists on a continuum from normal to pathological, and a number of anxiety disorders
exist (panic disorder, phobic anxiety, generalized anxiety, anxiety reactions, chronic anxiety).
6,8 Despite the variety of manifestations of anxiety, evidence indicates that anxiety reactions
at all stages along the continuum have similar cognitive, neurobiological, and behavioral
components, and clinically diagnosed anxiety and subclinical anxiety are not fundamentally
different phenomena.6,8-10 Thus, the potential link between anxiety and risk for
cardiovascular disease events has implications for persons who have signs or symptoms of
anxiety, and not just patients in whom a clinical anxiety disorder has been diagnosed.6,10,11

Anxiety in Persons With Cardiovascular Disease
Anxiety is common, even more so than depression, among persons with chronic cardiovascular
disease and among those coping with recovery from acute cardiac events or interventions.6,
12-17 The prevalence of anxiety is high at approximately 70% to 80% among patients who
have experienced an acute cardiac event; anxiety persists over the long term in about 20% to
25% of patients with cardiovascular disease.12,15,16 Even among patients with diagnosed
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cardiovascular disease who have not experienced an acute event or required intervention, the
prevalence of anxiety is about 20% to 25%.14 Although anxiety is an expected and even normal
reaction to an acute cardiac event or the threats of living with a chronic illness, anxiety that is
persistent or extreme is not normal and has negative consequences for patients' health.5-7,11,
13,14,18-21

Anxiety can hinder psychosocial adjustment to the chronicity of cardiovascular disease and
physical recovery after an acute event. Higher anxiety is predictive of worse quality of life
among patients with cardiovascular disease.18,22-24 Anxiety hinders patients' self-care
abilities13,25; patients who are overly anxious often cannot learn or act on information about
lifestyle changes and have difficulties adhering to prescriptions for medication, activity, and
diet.25-27 Anxious patients experience problems coping with challenges; they perceive
challenges as insurmountable barriers.25-27 Persistent anxiety is predictive of disability,
increase in physical signs and symptoms, and worse functional status.28,29 Anxious patients
with cardiovascular disease return to work at a slower rate or not at all compared with
nonanxious patients.30 Anxiety also interferes with patients' return to sexual activity after an
acute cardiovascular event.31 Patients with sustained anxiety may experience “cardiac
invalidism,” a term that has fallen out of common use but that effectively describes a subset
of patients with cardiovascular disease whose level of debilitation or disability after a diagnosis
of cardiovascular disease or an acute event is unexplained by the severity of their physical
condition.28,29,32

Despite the importance of anxiety to recovery in patients with cardiovascular disease,
particularly patients with acute myocardial infarction (AMI), few investigators have examined
the phenomenon. My colleagues and I have focused on anxiety in patients with AMI. Our
results include the following.

Anxiety After AMI
Prevalence in an International Sample

Although the prevalence of anxiety in North American patients with AMI has been described,
12,16 anxiety has not been studied in other cultures. Understanding anxiety from an
international perspective is important because most likely anxiety is a significant threat to all
AMI patients. In addition, the United States is increasingly multicultural, and we live in a world
where a global perspective must be adopted by researchers to combat escalating global health
problems.

My colleagues and I have shown (discussed more thoroughly later) that anxiety after AMI is
associated with increased risk of in-hospital complications such as potentially lethal
dysrhythmias, continued ischemia, and reinfarction.16,33 Anxiety also is associated with
future coronary events and mortality months to years after AMI.34-36 People from all cultures
and countries experience anxiety.37 However, cultural or ethnic differences may be apparent
in the expression of anxiety or in the biological response to anxiety.38 Culture also may
influence perceptions of a stress-producing situation.39 For all of these reasons, investigation
of anxiety after AMI in different cultural groups is essential. Accordingly, we conducted a
prospective, comparative study to determine whether anxiety levels soon after AMI differed
among patients from 5 different countries.40

In this study,40 as in all of our studies of anxiety, we used the anxiety subscale of the Brief
Symptom Inventory41 to measure patients' perception of their current level of anxiety. This 6-
item subscale is a reliable and valid measure of state anxiety in acutely ill persons.41 This
instrument is sensitive for detection of anxiety and is easy for participants to complete. This
subscale also was conceptually easier than many of the longer anxiety instruments to translate
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from English to Korean and Japanese. We have determined that it has excellent psychometric
properties when used in patients with AMI and heart failure, and it appears to perform better
than the more commonly used Spielberger State-Trait Anxiety Index.42 Using a scale of 0 to
4 (0 = not at all and 4 = extremely), participants rate their level of anxiety in response to the 6
items. The mean score represents the participant's overall level of anxiety. High standard
deviations are common and reflect variability in the samples studied.41

Even in those with cardiovascular disease who have not suffered a cardiac event, incidence
of anxiety is high.

In our study,43 we enrolled 912 AMI patients from a combination of Western and Eastern
cultures: 127 from Australia, 144 from England, 136 from Japan, 128 from South Korea, and
377 from the United States. The mean level of anxiety in the entire sample was 44% higher
(0.62, standard deviation 0.76) than the normal mean level of 0.35 reported in a sample of
healthy adults. Levels of anxiety seen in each country are illustrated in Figure 1. In all countries,
patients reported high anxiety levels. A total of 46%, 35%, 43%, 52%, and 50% of patients in
Australia, England, Japan, South Korea and the United States, respectively, reported anxiety
levels higher than the normal reference mean.

Although the anxiety level differed significantly among the countries overall, post hoc testing
to discover which countries differed revealed that only England and the United States differed.
Patients in England reported lower levels of anxiety than patients in the United States; however,
this difference in anxiety level disappeared after we controlled for sociodemographic variables
on which the countries differed. Thus, we found that anxiety level soon after AMI was similarly
high among patients from 5 diverse countries. Despite the potential influence of culture on
emotion,39,44,45 patients have similar emotional responses to AMI.

In summary, AMI patients from each country studied reported high levels of anxiety,
suggesting that anxiety after AMI is a universal phenomenon. Given the potentially negative
impact of anxiety on prognosis and quality of life after AMI, clinicians and researchers should
continue to explore interventions to treat anxiety and minimize its untoward effects.

Differences in Anxiety Between Men and Women
Given the risks associated with anxiety after AMI, it is important to determine which groups
of patients are particularly at risk for high anxiety. Women appear to have a higher risk than
men do for elevated levels of negative emotions after acute coronary events. It is important to
explore differences between the sexes in different cultures to improve planning for international
public health initiatives and planning health priorities and initiatives in the United States, which
has an increasingly diverse population. In accord with this reasoning, we conducted a sub-
study46 of the international study just described to determine whether anxiety differed between
men and women in this international sample.

Overall, reported anxiety was significantly higher (P = .005) in women (mean 0.76, standard
deviation 0.90) than in men (mean 0.57, standard deviation 0.70). Twice as many women (16%)
as men (8%) reported levels of anxiety higher than those of psychiatric patients. This pattern
of higher anxiety in women occurred in each country (Figure 2). We conducted 2-factor
analyses of variance to determine whether an interaction was present between sex of the patient
and sociodemographic variables (ie, age, marital status, education level) or clinical variables
(ie, comorbid conditions, pain level, vital signs and Killip classification at admission,
medications) that would affect the relationship between sex of the patient and anxiety level.
None of these variables interacted with sex of the patient to produce an effect on anxiety.
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In summary, women were more anxious than men soon after AMI, and this finding was
consistent across the Western and Eastern cultures studied. Women reported mean anxiety
levels 25% higher than those reported by men, and twice as many women as men in the sample
reported anxiety in the extreme ranges. Anxiety should be assessed and managed in all patients,
but clinicians must recognize those groups of patients who are at greatest risk for higher anxiety.
One area for future research includes study of reasons why women of different cultures appear
to be at higher risk than men for anxiety after AMI. Another area for future research is
determining whether higher anxiety after AMI contributes to the poorer prognosis seen in
women.

Relationship Between Anxiety and Cardiac Outcomes in Patients With
Cardiovascular Disease

Studies of the relationship between anxiety and cardiovascular disease include studies among
initially healthy persons followed up to detect the occurrence of cardiovascular disease and
studies among patients with cardiovascular disease followed up to detect the occurrence of
new events related to the cardiovascular disease. Among studies in initially healthy persons,
most,47-50 although not all,51 results indicated that anxiety in its many forms was predictive
of future AMI or death due to cardiovascular disease, independent of other major risk factors
for these outcomes.

Results of studies of the association between anxiety in patients with cardiovascular disease
and risk of subsequent cardiovascular disease events are more inconsistent. In 4 studies,16,
34,35,52 elevated levels of anxiety were predictive of cardiovascular disease events (ie,
reinfarction, unstable angina, death due to cardiovascular disease); in 3 studies,18,22,23,53 no
association was detected between anxiety and outcomes of cardiovascular disease; and in 1
study,54 anxiety was associated with a survival advantage. In all but 1 of these studies, subjects
were patients hospitalized or undergoing testing who were followed up for months to years to
determine outcomes.

In the exception,16 we enrolled hospitalized patients with AMI and studied them during their
hospitalization to examine risk of in-hospital complications. In all studies, anxiety was assessed
as self-reported symptoms by using different psychometrically sound instruments. In each
study, confounding variables were controlled. Despite these similarities in efforts to ensure
rigor, this group of studies had different findings that left the research and clinical communities
unsure how to interpret the evidence of a link between anxiety and outcomes of cardiovascular
disease.55 Thus, further research was needed in this area.

Relationship Between Anxiety and In-Hospital Complications in Patients With
AMI

Few investigators have examined the relationship between anxiety and in-hospital
complications in patients with AMI. To provide definitive data, we conducted 2 studies
designed to determine (1) the association between anxiety soon after AMI and incidence of
subsequent in-hospital AMI complications,16 and (2) whether perceived control moderates
any association between anxiety and in-hospital complications.33

Women were more anxious than men soon after an AMI—a finding consistent across the
Western and Eastern cultures studied.

In the first study,16 we used the anxiety subscale of the Brief Symptom Inventory to assess
anxiety level within 48 hours of the patient's arrival at the hospital in 86 patients with confirmed
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AMI. Inhospital complications were defined as reinfarction, recurrent ischemia, ventricular
fibrillation, sustained ventricular tachycardia, and in-hospital death.

Mean anxiety level was 1.1 (standard deviation 0.93, range 0-3.3). This anxiety level is greater
than the normal sample mean score of 0.35 and similar to the mean score of 1.7 for psychiatric
inpatients. Only 26 patients (30%) had scores the same as or less than the norm of 0.35, and
22 patients (26%) had scores of 1.7 or higher. Any of the complications defined in this study
occurred in 22 patients (26%). We compared the incidence of complications in patients with
high anxiety with the incidence in patients with low levels of anxiety (Figure 3). Complications
occurred in 20% of patients with higher anxiety versus 6% of patients with lower anxiety (P
= .001). Multiple logistic regression was used to control for clinical and sociodemographic
factors that might influence the incidence of complications. Age, sex, Killip classification,
thrombolytic therapy regimen, and worst chest pain score were forced into the logistic
regression model and then anxiety was forced into the model. The introduction of anxiety
significantly improved the model (P = .001). This analysis showed that higher anxiety level
was independently predictive of risk of complications. In the final model, only Killip
classification (odds ratio 2.7, 95% confidence interval [CI] 1.9-4.7, P = .001) and anxiety (odds
ratio 4.9, 95% CI 2.1-12.2, P = .003) contributed significantly to the model. Patients with Killip
class II AMI had 2.7 times the risk of complications that patients with Killip class I AMI had.
When the other factors were controlled for, patients with higher anxiety had 4.9 times greater
risk of complications than did patients with lower anxiety.

Anxiety among initially healthy persons often predicts future acute myocar-dial infarction
or death due to cardiovascular disease, independent of other major risk factors.

In the second study,33 we recruited a larger, more diverse sample and considered the interaction
of perceived control with anxiety. Our previous work indicated that perceived control
moderates dysphoria,19,56-60 and so we hypothesized that perceived control might moderate
the relationship between anxiety and complications. We interviewed 536 patients with AMI
(mean age 62 years, standard deviation 14 years, 34% female) within 72 hours of admission.
Anxiety was measured by using the Brief Symptom Inventory, and perceived control was
assessed by using the Cardiac Attitudes Scale.19

Complications were defined as reinfarction, recurrent ischemia, ventricular tachycardia,
ventricular fibrillation, and cardiac death. Patients with high levels of anxiety had more
complications than did patients with low levels (P < .001). In multivariate logistic regression
analysis, higher anxiety was associated with increased risk for complications (odds ratio 1.8,
95% CI 1.4-2.2; P = .001), independent of age, diabetes, previous AMI, type of AMI, and
Killip class. The association between anxiety and complications was moderated by perceived
control. For patients with low perceived control, 20% of low-anxiety versus 80% of high-
anxiety patients had complications (odds ratio 2.0, 95% CI 1.1-3.9, P = .01). In patients with
high perceived control, risk did not differ significantly (P > .05) on the basis of anxiety level.

In summary, these 2 studies show that anxiety is independently associated with a higher risk
of in-hospital complications in patients with AMI. This relationship is attenuated in patients
with high perceived control. Interventions that increase patients' perception of control may
help diminish the link between anxiety and poorer outcomes.

Assessment and Management of Anxiety
Given the negative impact of anxiety in cardiac patients, it is essential that clinicians accurately
determine which patients have anxiety and then effectively manage that anxiety. Unfortunately,
anxiety is rarely considered by clinicians in their routine assessments, and the management of
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anxiety is not emphasized. In addition, no standardized management regimens for anxiety seem
to be available. To better understand anxiety assessment and management practices, we
conducted a number of studies that provided data helpful for understanding cardiac critical
care practice.

In the first study,61 we examined the extent to which anxiety in patients with AMI hospitalized
in the cardiac critical care unit was assessed by clinicians and how clinicians' assessments
compared with patients' assessments of the patients' anxiety. Of 101 patients studied, only 45
patients (45%) had any anxiety assessment documented. Of these 45 patients, 26 (58%) were
described as anxious without an additional modifier to describe the level of anxiety. Among
these 45 patients, 11 (24%) had documentation of behaviors of anxiety, again without modifiers
to indicate level of anxiety. All patients were divided into 4 groups on the basis of their self-
reported anxiety score (assessed by means of the Spielberger State Anxiety Index). The
percentages of patients in whom clinicians recorded an anxiety assessment were similar in the
4 groups.

When patients' self-assessments were compared with their clinicians' assessments, no
association was found between the two. Thus, we found that anxiety was not routinely assessed
even though close to half of the patients studied reported moderate or extreme anxiety. When
anxiety was assessed by a nurse or a physician, patients' self-rating of anxiety poorly matched
the clinician's rating. The lack of attention to the appropriate assessment of anxiety suggests
that a simple, easy-to-use instrument that discriminates levels of anxiety is needed.

On the basis of these findings, we sought to determine clinicians' anxiety assessment and
management practices at a number of sites across the United States. We conducted a survey
of critical care nurses by using a random sample of members of the American Association of
Critical-Care Nurses.62-65 A total of 783 nurses participated. Of these, 74% thought that
anxiety is potentially harmful (mean score 4.1, standard deviation 0.8, where 1 = no harm and
5 = life-threatening harm), that anxiety management is important (mean score 4.8, standard
deviation 0.6, where 1 = not important and 5 = very important), and that effective anxiety
management is beneficial (mean score 4.6, standard deviation 0.6, where 1 = no benefit and 5
= profound benefit).63 A majority reported using pharmacological management of anxiety;
most also used interventions related to providing information and communication. Fewer used
the presence of a patient's family member for anxiety alleviation or reported using stress-
reduction techniques.

Nurses responding to the survey indicated that agitation, increased blood pressure, increased
heart rate, patients' verbalization of anxiety, and restlessness are the most important indicators
of anxiety to consider when assessing for anxiety.64 In the qualitative arm of the same study,
nurses reported that they most often used restlessness, increased heart rate, agitation, increased
blood pressure, increased respiratory rate, and increased diaphoresis as indications of anxiety.
65 Less than 5% of nurses considered a patient's verbalization of anxiety as an important
element in their anxiety assessment.

These findings are of concern because physiological signs and symptoms of anxiety may not
be useful in assessing acutely ill patients for anxiety. To determine the extent to which heart
rate and blood pressure were related to level of anxiety, we studied these parameters in patients
with chronic advanced heart failure, patients with AMI, and healthy persons.66 We found no
association between anxiety and heart rate or diastolic blood pressure in any of the 3 groups.
Higher anxiety was associated with lower systolic blood pressure in patients with AMI (r =
-0.23, P < .05) and in healthy persons (r = -0.27, P < .05). Mean systolic blood pressure,
diastolic blood pressure, and heart rate were similar for subjects in high- and low-anxiety
subgroups among patients and healthy persons. A comparison of medications between the high-
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and low-anxiety groups revealed no differences that would account for these findings. Thus,
increased heart rate and blood pressure do not reflect level of anxiety accurately and should
not be used to assess anxiety in acutely ill patients. Clinicians who use changes in heart rate
or blood pressure as indicators of anxiety may not recognize and then treat anxiety, potentially
placing patients at risk for the consequences of untreated anxiety.

Increased heart rate and blood pressure do not reflect level of anxiety accurately and should
not be used to assess anxiety in acutely ill patients.

Summary
Anxiety is common among cardiac patients, has potentially serious consequences if untreated,
and yet is infrequently assessed or managed appropriately. Anxiety assessment and treatment
should be a part of the care of every cardiac patient in order to enhance recovery and decrease
patients' risk of recurrent cardiac events. Further research in this area should be focused on
delineating the mechanisms whereby anxiety causes poorer outcomes. We hypothesize that
both physiological (eg, activation of the sympathetic nervous system) and behavioral (eg, poor
adherence) mechanisms mediate the link between anxiety and poor outcomes, and we are
testing this hypothesis. Research in this area is important to help clinicians determine the best
ways to manage patients to decrease the adverse effects of anxiety. It is also vital to develop
and test interventions that both decrease anxiety and improve the adverse outcomes associated
with anxiety. In this regard, the role of nonpharmacological and pharmacological strategies
must be investigated. Ultimately, the goal of our program of research will be realized if all
clinicians realize the importance of anxiety to their patients' outcomes and seriously engage in
assessment and management of anxiety.
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Figure 1.
Mean anxiety levels (with standard deviations) soon after acute myocardial infarction in 912
patients from 5 countries. Anxiety was measured by using the anxiety subscale of the Brief
Symptom Inventory; higher numbers indicate higher levels of anxiety.
Modified with permission from De Jong et al.40 Copyright Elsevier, 2004.

Moser Page 12

Am J Crit Care. Author manuscript; available in PMC 2009 April 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Differences between men and women in anxiety soon after acute myocardial infarction for 912
patients from 5 countries. Anxiety was measured by using the anxiety subscale of the Brief
Symptom Inventory; higher numbers indicate higher levels of anxiety.
Modified with permission from Moser et al.46
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Figure 3.
Comparison of complication rates between patients with acute myocardial infarction who had
low levels of anxiety and patients with acute myocardial infarction who had high levels of
anxiety.
Modified with permission from Moser et al.33
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