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Although it is well-known that patients with cardiac disease experience psychological
impairments, historically, clinicians have used physiologic measures such as ejection fraction,
myocardial infarction size, blood pressure, and end-diastolic volume as prognostic indicators.
More recently, cardiology experts have expanded their focus to consider how psychological
status may contribute to poor outcomes. Specifically, a growing body of research literature
contains reports about the relationship between anxiety and risk of rehospitalization, myocardial
ischemia, reinfarction, dysrhythmias, quality of life, and mortality for patients with cardiac
disease.'®

Despite recent increased interest in anxiety, it remains a somewhat nebulous phenomenon
due, in part, to the term’s common and imprecise use among the general public, professionals,
and researchers.” Even clinicians and researchers often fail to conceptually define anxiety and
some use anxiety, mental stress, and depression interchangeably. Furthermore, the term anxiety
is used to describe not only a normal transient emotion,® but also psychiatric conditions such as
generalized anxiety disorder, panic disorder, posttraumatic stress disorder, and obsessive-
compulsive disorder.!® Although anxiety has been defined in numerous ways (Table 1), common
to many definitions is the conceptualization of anxiety as an emotional response to a perceived
threat.®2

The purpose of this paper is to present a critical review and analysis regarding
measurement of anxiety for patients with cardiac disease. The focus, however, is neither the
underlying presence nor diagnosis of anxiety disorders, but rather measurement of acute anxiety.
Overview of Anxiety Measurement

The value of anxiety data depend on their careful measurement. Clinicians and

researchers who conduct studies regarding the effects of anxiety for patients with cardiac disease




usually assess anxiety using self-report anxiety instruments. Although clinician-rated
instruments and or direct observation may also used to assess anxiety, the focus of this paper
concerns self-report anxiety instruments.

Using paper-and-pencil or computerized self-report instruments, patients or research
participants answer questions about their behaviors, thoughts, and emotions. Self-report data
also may be obtained during a structured interview. In either case, self-report measures are
dependent on the respondent’s awareness of his or her emotions.'?

The self-report method confers several advantages. The self-report approach has been
used to study many facets of emotions and may be the only way to obtain information about
subjective aspects of anxiety.'* “This approach is particularly important when dealing with inner
reactions, such as emotions, for which the subject has to be the final authority.”'*P "’ Persons
without formal psychiatric training can administer and score self-report instruments, saving time
and money.'® Self-report results are amenable to analysis and interpretation using common
statistical procedures.17 Finally, use of self-report instruments allows clinicians and researchers
to evaluate whether interventions improve emotional health.'®

Disadvantages of the self-report method are that respondents may misunderstand
statements or questions and thus provide inappropriate answers. Others may either refuse to
answer or answer in ways that they deem either socially desirable or acceptable to clinicians and
researchers. Finally, some individuals may lack the physical or mental capacity to complete self-
report instruments.

Description of Three Existing Self-Report Measures of Anxiety
There are over 200 instruments that measure anxiety. Of these, the State-Trait Anxiety

Inventory (STAI), the Anxiety Subscale of the Brief Symptom Inventory™ (BSI), and the




Hospital Anxiety and Depression Scale (HADS) are described below and compared in Table 2.
The STAI is included because investigators use the STAI the most often to assess cardiac
patients for anxiety. Furthermore, its distinction between state and trait anxiety is relevant to
acutely ill cardiac patients. The Anxiety Subscale of the BSI is addressed because it ié a short,
yet valid and reliable instrument that has been used successfully with cardiac patients. Finally,
the HADS is included because it was specifically developed for medical and surgical outpatients
without a psychiatric disorder.

State-Trait Anxiety Inventory The STAI is a unidimensional, self-report instrument that
was designed to provide reliable, relatively brief, and homogeneous measures of both state and
trait anxiety.'® As shown in Table 2, the STAI consists of two distinct 20-item subscales. The
state subscale reflects how the individual feels at the present time. In contrast, the trait subscale
reflects how the individual generally feels.

The STALI is most often used to assess anxiety?’ and has been translated into 58 languages
and dialects. Clinicians and researchers from nursing, medicine, dentistry, psychology, and
other social sciences have used the STAIL

When constructing the STAI, Spielberger and colleagues (1983) used several methods to
validate it. To identify potential items for their instrument, these authors initially administered
three widely-used anxiety instruments to psychology students. Based on correlation analysis,
177 items from the three instruments were retained and rewritten, creating one scale that,
depending on how it was administered, measured either state or trait anxiety.”! However,
validity analysis revealed problems with this approach, leading the authors to devise separate
state and trait anxiety scales. Next, the developers modified the items, making distinctions

between state and trait anxiety. To evaluate face validity, psychology majors examined the




modified items for clarity and ability to measure state and trait anxiety. The authors continued to
test their instrument with college students and made revisions based on concurrent validity
analyses.

Form X of the STAI was published in 1970. For college students, the trait scale was
highly correlated with three existing anxiety instruments, a finding that lent support to its
convergent validity.?! Results of known-groups construct validation were also favorable. For
example, the STAI discriminated between trait anxiety levels of neuropsychiatric patients and
healthy individuals. Likewise, college students reported higher state anxiety during an
examination than during a regular class period.

In 1979, Spielberger and colleagues began revising Form X to meet three goals: 1)
develop an anxiety measure that would distinguish between anxiety and depression, 2) replace
items that possessed weak psychometric properties, and 3) improve the factor structure of the
trait scale.2! Spielberger and colleagues published Form Y in 1983. Correlations between Form
X, the original STAI, and Form Y, the revised STAI, ranged from 0.96 to 0.98. The main
advantage of form Y is its “purer” measure of anxiety and its better differentiation between
anxiety and depression.21 Factor analysis of the revised STAI supported its two dimensions,
namely state and trait anxiety.

The STAI is a reliable measure of anxiety. Thirty-day test-retest reliability coefficients
of trait anxiety for male and female high school students were 0.71 and 0.75, respectively.!
Sixty-day test-retest reliabilities were slightly lower; 0.68 for males and 0.65 for females.
Considering the transient nature of state anxiety, test-retest reliability analysis is not appropriate.

Evidence supports the internal consistency reliability for both state and trait anxiety. For

working adults, Cronbach’s alpha coefficients for the state anxiety and trait anxiety subscales




were 0.93 and 0.91, respectively.21 Investigators often use the STAI to measure anxiety in
patients with cardiac disease and have reported Cronbach’s a coefficients ranging from 0.93 to
094,222

Anxiety Subscale of the Brief Symptom Inventory The BSI was developed from its longer
parent instrument, the SCL-90-R®, in response to the need for a shorter, less time-consuming
instrument.'® The SCL-90-R®is a 90-item self-report symptom inventory with nine symptom
dimensions. For each dimension of the SCL-90-R®, Derogatis'® selected the items with the
highest loadings and used these items to create the BSI. Composed of 53 items that encompass
nine primary symptom dimensions, the BSI was designed to assess psychological symptoms for
not only psychiatric and medical patients, but also for other persons.’” When completing the
BSI, individuals are to base their answers on how each problem has affected them during the past
7 days.16

The BSI has been used with a variety of populations, both in clinical and research
situations. The BSI has been translated into at least 26 languages.

The 6-item subscale for the anxiety dimension includes general symptoms that are
commonly associated with high anxiety levels. Physiologic indices, such as heart rate and
diaphoresis, are not included in this subscale.

Evidence supporting the validity of the BSI has been 1reporte:d.16 Strong evidence of
convergent validity was found when comparing the results of the BSI with scores from the
clinical and content scales of the Minnesota Multiphasic Personality Inventory.!” Likewise, the
correlation between the anxiety subscales on the BSI and SCL-90-R® was 0.95. The results of

factor analysis further contributed to the construct validity of the BSL. Lastly, the BSI has been




shown to have predictive validity for persons with cancer, chronic pain, psychopathology, and
other illnesses.

Formal analyses have supported the reliability of the BSI anxiety subscale. Derogatis
reported an internal consistency a coefficient of 0.81 for psychiatric outpatients.'® Similarly, the
two-week test-retest coefficient was 0.79 for nonpa‘[ients.16 Investigators have reported
Cronbach’s a ranging from 0.85 to 0.90 when studying patients with cardiac disease.*>>?

Anxiety Subscale of Hospital Anxiety and Depression Scale The HADS was created to
detect anxiety and depression for general medical and surgical outpatients because non-
psychiatric hospital departments needed a shorter instrument concerning the nature of psychiatric
disorders.?® The HADS consists of a 7-item anxiety subscale and a 7-item depression subscale.
The anxiety subscale items were derived from the Present State Examination and the authors’
previous research. Its authors purposefully avoided emphasizing somatic symptoms so that
general anxiety and depression could be assessed independently of physiologic symptoms.?®
Respondents select answers based on their feelings during the past week.

Although the HADS was developed for general outpatient departments, it has been used
in a variety of inpatient, primary care, community, and research settings. The HADS has been
translated into over 20 languages.

Limited validity and reliability data were available when the HADS was first introduced.
Initially, positive and significant correlations (r = 0.54) between self-report data and formal
psychiatric interview data supported construct validity of the HADS.?® There was also a
significant positive relationship (r = 0.74) between anxiety severity and psychiatric ratings of
anxiety. During instrument development, reliability testing with 100 outpatients supported the

internal consistency of the HADS.? Furthermore, the authors identified cut-off scores that were




designed to distinguish between cases, doubtful cases, and non-cases (see Table 2). These cut-
off scores were applied to data from 50 patients and demonstrated sensitivity and specificity for
detecting psychiatric cases.

More recently, investigators have reexamined the validity and reliability of the HADS.
In a review paper, Herrmann® reported Cronbach’s o of 0.80 to 0.93 and retest reliabilities
ranging from 0.70 to 0.84 for the anxiety subscale. Others administered the HADS to healthy
and ill men and women of wide-ranging ages, reporting Cronbach’s a ranging from 0.77 to 0.89
3032

Regarding validity, the HADS usually has acceptable sensitivity and specificity in finding
cases of anxiety.zg’33 Convergent validity is supported by medium to strong correlations with
existing anxiéty instruments such as the STAL>

Newer evidence regarding factorial validity of the HADS is less convincing. Although
some investigators3 03435 have found evidence supporting the HADS” bifactorial structure of
anxiety and depression, results from seven of 19 studies indicated that the HADS has either a
three- or four-factor structure.>® Data from at least three additional studies also have provided
evidence for a three-factor HADS structure.2%*” Using confirmatory factor analyses, Johnston
and colleagues found that the HADS failed to consistently distinguish between anxiety and
depression for patients with AMI and stroke. >
Comparison of the Strengths and Weaknesses of Three Existing Self-Report Measures of
Anxiety

The STALI, the anxiety subscale of the BSI, and the anxiety subscale of the HADS possess

inherent strengths and weaknesses. The STAI measures anxiety from a unidimensional

perspective. In contrast, the anxiety subscales of the BSI and the HADS measure additional




emotions such as depression and hostility. Therefore, when clinicians and researchers are
interested in exclusively measuring anxiety, they must take care to administer only anxiety items
from a multidimensional instrument.

As previously described, there is solid evidence supporting the reliability of the STAI the
anxiety subscale of the BSI, and the anxiety subscale of the HADS. However, factorial validity
of the HADS is more questionable as compared to the STAI and anxiety subscale of the BSI.

The STALI the anxiety subscale of the BSI, and the anxiety subscale of the HADS have
been used with numerous populations, including patients with cardiac disease (see Table 3). For
international studies, the STAI is valuable because it has been translated into more languages.
Nonetheless, the anxiety subscales of the BSI and the HADS are available in numerous
languages.

Ideally, clinicians will deliver therapeutic interventions to cardiac patients who are
anxious. In these cases, anxiety instruments must be able to measure fluctuations in anxiety
intensity over time. The STAI, the anxiety subscale of the BSI, and the anxiety subscale of the
HADS have been successfully used to evaluate the effects of an intervention.!622%36

Clinicians and researchers rely on normative data to help interpret findings from an
anxiety instrument. Normative data are available for the STAI and the anxiety subscale of the
BSI but not for the anxiety subscale of the HADS. Although cut-off scores are available for the
HADS, its focus is to define cases.

A major weakness of the STAI is its length. Acutely ill and older persons are easily
burdened by long instruments and thus may provide incomplete or inaccurate data. Furthermore,

clinicians often lack the time needed to administer or score the STAIL. From patient and clinician




perspectives, the anxiety subscales of the BSI and the HADS are easy to administer and more
time-efficient. |
Summary of Measurement of Anxiety

In summary, anxiety is a complex human emotion. There are over 200 instruments that
measure the various types and attributes of anxiety. For that reason, it is especially important for
clinicians and researchers to understand the empirical evidence regarding these instruments.

An unresolved matter regarding anxiety measurement is the lack of consensus among
clinicians and researchers regarding the vague phenomenon termed anxiety. Many researchers
omit their conceptual definition of anxiety in research reports (see Table 3). Consequently, it is
difficult to assess whether the anxiety instrument that they administered can satisfactorily
measure their conceptualization of anxiety. For example, Luskin and colleagues3 8 used the STAI
to assess whether stress management training reduced anxiety for patients with HF. One would
expect interventions to have the greatest impact on state anxiety; however, these investigators
reported a single state trait anxiety score.

The measurement of anxiety has been problematic in other ways. First, one surmises that
investigators are more interested in state anxiety than trait anxiety for patients with cardiac
disease. Yet, various instruments are used to measure anxiety, some of which were not created
to measure state anxiety. For example, researchers who use the Profile of Mood States or the
anxiety subscale of either the BSI or the HADS sometimes modify the instructions, directing
participants to report current feelings rather than feelings during the past week. It is not known
whether these altered directions adversely affect the psychometric properties of these
instruments. Second, as shown in Table 3, the majority of investigators did not report

Cronbach’s a coefficients, making it difficult to evaluate the internal consistency of the anxiety
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instrument for a specific sample. Finally, as previously alluded to, it is difficult to compare
anxiety data for patients with cardiac disease because researchers have not consistently used the
same anxiety instruments.

Recommendations for New Directions in Measurement of Anxiety

Although thousands of research studies pertain to anxiety, plenty of unanswered
questions remain and thus provide the basis for new directions regarding anxiety measurement.
Since the inception of these instruments, much has been learned about anxiety, including its
unique attributes, assessment, treatment, and adverse effects. As a result, some have reported
that the STAI and the anxiety subscale of the HADS measure concepts such as depression and
psychomotor agitation.31’36’39 Further research is needed to reexamine the factor structure of the
STAI and the anxiety subscale of the HADS.

Most anxiety instruments were constructed for use with adults, but not older persons;
therefore, limited psychometric data are available for these individuals.** Accordingly, it is
important that research efforts result in normative data for older adults.

It is well-known that inpatients with cardiac disease are anxious. Yet, results of recent

23,24

studies reveal that clinicians assess anxiety in an infrequent and inconsistent manner,”>™ partly

442 clinically irrelevant, and

because they believe that anxiety instruments are time-consuming,
difficult to administer. In addition, rather than using an anxiety instrument, clinicians commonly
diagnose anxiety using their clinical judgment.24 These findings are alarming because
investigators have not found a relationship between patient-generated and clinician-generated

ratings of patient anxiety.”*?* Clinicians need data about which anxiety instrument(s) is the most

reliable and efficient for cardiac patients.
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New research is also needed to ascertain how to best assess anxiety for cardiac patients
who cannot complete self-report instruments. In a recent study, nurses reported that they rely on
changes in physiologic parameters, such as blood pressure and heart rate, to denote anxiety.* Of
concern, though, is that physiologic symptoms may not accurately reflect patient anxiety.44

Researchers commonly administer a battery of instruments to persons with cardiac
disease. For example, respondents may complete instruments that are designed to measure
anxiety, depression, quality of life, adherence, and activity status. Future study is needed to
determine if the sequence of the questionnaires influences results.*? Similarly, another issue that
deserves more consideration is the frequency with which clinicians should measure anxiety for
both inpatients and outpatients. It is possible that some patients may become frustrated with
repeated anxiety assessments and thus not report worthy data. In contrast, sporadic assessments
may not reveal the true nature of patients’ anxiety, placing them at risk for complications. These
timing data are critical so that the assessment of anxiety can be integrated into routine and
recurring patient assessment processes.

Conclusion

In conclusion, patients with cardiac disease are often anxious. There is no consensus
about the conceptual definition of anxiety; yet, many instruments have been designed to measure
anxiety. The STAI, the anxiety subscale of the BSI, and the anxiety subscale of the HADS have
been used to assess anxiety for patients with cardiac disease. Although these instruments possess

several strengths, more study is needed to further advance the measurement of anxiety.
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TABLE 1 Conceptual Definitions of Anxiety

Author

Date

Conceptual Definition of Anxiety

Goldstein'’

1940

“...the phenomenon of anxiety belongs to the catastrophic condition.
That is, anxiety corresponds on the subjective side to a condition in
which the organism’s existence is in dan%er. Anxiety is the subjective
experience of that danger to existence.”! P-°!

Martin and
Sroufe®’

1970

“...a neurophysiological response that has especially strong
manifestations in the hypothalamic-sympathetic-adrenal medullary
system, and in the hypothalamic-pituitary-adrenal cortical system, and
in the reticular systems. Pathological intensity and persistence of
anxiety reflects chronic over-reaction in some aspect of these
neurophysiological systems.”* P- 216217

Spielberger' "

1966;
1972

a) “State anxiety...refers to an empirical process or reaction which is
taking place now at a given level of intensity.”** P 16 “State
anxiety...may be conceptualized as a transitory emotional state or
condition of the human organism that varies in intensity and fluctuates
over time. This condition is characterized by subjective, consciously
perceived feelings of tension and apprehension, and activation of the
autonomic nervous sys’tem.”19 P-39 State anxiety is “the subjective
feelings of tension, apprehension, nervousness, and worry that are
experienced by an individual at a particular moment, and by
heightened activity of the autonomic nervous system that accompanies
these feelings.”" P

b) “Trait anxiety...indicates a latent disposition for a reaction of a
certain type to occur if it is triggered by appropriate (sufficiently
stressful) stimuli.”* P '® “Trait anxiety...refers to relatively stable
individual differences in anxiety proneness, that is, to differences in
the disposition to perceive a wide range of stimulus situations as
dangerous or threatening, and in the tendency to respond to such
threats with A-state reactions.”'? >

McReynolds™

1976

a) Primary anxiety: “...anxiety that inevitably occurs under certain
limited and prescribed conditions, simply because the organism is
made that way...”*¢P- 3

b) Secondary anxiety: “...anxiety which arises through the
adventitious association of previously neutral cues with states of
primary anxiety.”*® P

1977

“Anxiety is the apprehension cued off by a threat to some value that
the individual holds essential to his existence as a personality.”'*? 2%°
“Normal anxiety is that reaction which (1) is not disproportionate to

| the objective threat, (2) does not involve repression or other

mechanisms of intrapsychic conflict,...(3) does not require neurotic
defense mechanisms for its management. It (4) can be confronted
constructively on the level of conscious awareness or can be relieved if
the objective situation is altered.”'*P- 2

“Neurotic anxiety...is a reaction to threat which is (1) disproportionate

21




Author Date Conceptual Definition of Anxiety

to the objective danger, (2) involves repression (dissociation) and other
forms of intrapsychic conflict, and...(3) is managed by means of
various forms of retrenchment of activity and awareness, such as
inhibitions, the development of symptoms, and the varied neurotic
defense mechanisms.” 2P 24

Sims and 1988 | “Anxiety is the emotion of fearful apprehension. Cognitively, it is the

Snaith’ emotion associated with the anticipation of an unpleasant event
involving either severe discomfort, or loss, or both.” P4

Diagnostic 2000 | “The apprehensive anticipation of future danger or misfortune

Manual of accompanied by a feeling of dysphoria or somatic symptoms of

Mental tension.”!0P- 820

Disorders

(DSM-IV)"°

Emilien, 2002 | “...a psychophysiological phenomenon experienced as a foreboding

Durlach, dread or threat to a human organism whether the threat is generated by

Lepola, and internal, real or imagined dangers.”® P!

Dinan®
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