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Illness perceptions predict reassurance following
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Abstract
Many patients are not reassured after receiving normal results following cardiac
investigations. While previous studies have shown anxiety to be a contributing factor,
little research has investigated the influence of patients’ illness perceptions on reassur-
ance. In this study we investigated whether illness perceptions predicted patients’ reassur-
ance following normal exercise stress test results. Sixty-two chest pain patients without
prior diagnosed cardiac pathology completed questionnaires assessing anxiety and
illness perceptions prior to exercise stress testing. Patients completed a reassurance
questionnaire immediately following their appointment and again one month later.
Illness perceptions (consequences, timeline, identity, illness concern, and emotional
effect) but not anxiety, significantly predicted reassurance immediately following testing.
We found both state anxiety and illness perceptions to predict reassurance one month
later. After controlling for anxiety, longer timeline and lower treatment control beliefs
predicted lower reassurance. The results suggest that an intervention targeting patients
who have high anxiety and negative illness perceptions prior to testing may improve
reassurance and decrease disability and the subsequent use of medical care.
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Introduction

Chest pain is a common presenting symptom complaint in primary and secondary
medical care. Studies of patient complaints typically show 1.5–7% of patients
in primary care present with complaints of chest pain (Khan, A. A., Khan, A.,
Harezlak, Tu, & Kroenke 2003; Nilsson et al., 2003). However, the incidence
of ischaemic heart disease in general practice patients presenting with chest
pain is low. A recent Swedish primary care study of over 38,000 consultations
found only 8% of patients presenting with a new episode of chest pain were sub-
sequently diagnosed with ischaemic heart disease following stress exercise testing
(Nilsson et al., 2003) and in the majority of cases no identified organic basis
for chest pain complaints could be found (Bass, 1991; Cormier et al., 1988).

Follow-up studies of patients presenting with chest pain and normal coronary
arteries show such patients to have excellent long-term cardiac survival but
often a poor functional outcome. A 10 year follow-up study of nearly 2,000
patients found a cardiac survival rate of 99% at 5 years and 98% at 10 years
(Papanicolaou et al., 1986). These survival rates contrast markedly with the
poor functional outcome reported in chest pain patients who have no ischaemic
heart disease diagnosed following cardiac investigations. Follow-up studies of
these patients have shown that a significant proportion continue to be high
users of health care services and report that they cannot perform low or moder-
ately intensive activities ‘‘because of my heart’’ (Lavey & Winkle, 1979;
Papanicolaou et al., 1986). Despite having no evidence of cardiac pathology,
chest pain continues to cause a restriction of activity in many of these patients.
Between 30 and 70% continue to take cardiac medication, and most remain
convinced that they have some form of cardiac disease (Lantinga et al., 1988;
Potts & Bass, 1995).

Clearly a large number of patients with chest pain are not reassured following
a normal cardiac investigation result. A follow-up study of patients with normal
stress exercise testing results found that 40% of the patients were not reassured
by the testing and still worried about their chest pain one month after testing
(Channer, James, Papouchado, & Rees, 1987). A follow-up study of patients
who had received reassurance that they were at very low risk of cardiac disease
after full assessment in a chest pain observation unit (including exercise stress
testing) found 33% reported that they still worried a great deal or quite a lot
about their chest pain one month later (Goodacre, Mason, Arnold, & Angelini,
2001).

An area that has received little attention to date in the literature is the influence
of patients’ perceptions of their illness on the effectiveness of reassurance follow-
ing a normal medical investigation. Leventhal’s common sense model of illness
danger grew out of early social cognition approaches to explaining health
behaviour and proposes that individuals create cognitive representations which
reflect their understanding and previous experience with symptoms and illness.
These schema are used for interpreting new symptoms and guiding an
individual’s subsequent behaviour (Leventhal, Meyer, & Nerenz, 1980;
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Weinman & Petrie, 1997). These cognitive representations help patients make
sense of their symptoms and have been found to contain beliefs about etiology,
how long the illness will last, the personal consequences of the condition,
and the extent to which the illness is amenable to control or cure (Hagger &
Orbell, 2003).

Research suggests that patients’ illness beliefs may be important in the area
of cardiac symptoms. One study found that, even compared to patients with
confirmed cardiac disease, patients with non-cardiac chest pain have higher
levels of disease conviction and engage in more cardio-protective behaviour
(Eifert, Hodson, Tracey, Seville, & Gunawardane, 1996). Illness perceptions
may be particularly important in cases where there is a long waiting time before
investigations are completed. For these patients, it may be natural to develop
their own ideas about the cause of the symptom and associated beliefs about
how long the condition will last, as well as how the condition will impact on
their life (Nijher, Weinman, Bass, & Chambers, 2001). Illness perceptions
measured before cardiac investigations may be a way of identifying patients
who are likely to remain functionally disabled and who may require a more
intensive reassurance intervention.

A number of previous studies point to the role of anxiety as being an important
factor in the failure of negative medical investigations to reassure patients. Anxiety
has been associated with continued chest pain and functional disability in a
number of studies of chest pain patients following normal test results (Channer
et al., 1987; Potts & Bass, 1995). In a study examining reassurance following a
normal gastroscopy result, high anxiety about health was found to predict failure
of patient reassurance a day after testing and up to one year later (Lucock,
Morley, White, & Peake, 1997).

Based on previous research findings, we predicted that state anxiety and health
anxiety would both be associated with patients’ level of reassurance following
exercise stress testing. We further hypothesized that illness perceptions would
add to the accuracy of the prediction by being associated with reassurance
above the level predicted by the anxiety variables. Specifically, we predicted
that patients who held lower consequences and timeline beliefs, about their
condition and associated a smaller number of symptoms with their illness,
would be more reassured following exercise stress testing. We further hypothe-
sized that patients with greater emotional concern and lower beliefs about
personal or treatment control of their condition would be less reassured following
testing.

Method

Participants

Participants were referred to the Cardiology Clinic at Auckland Hospital,
Auckland, New Zealand, for a diagnostic exercise stress test. Patients with prior
diagnosed cardiac pathology and those who were undertaking the diagnostic
test for the purpose of cardiac assessment prior to non-cardiac surgery were

Illness perceptions predict reassurance 423



excluded. Also excluded were patients unable to communicate in English and
patients with impaired cognitive ability.

Seventy-one consecutive patients met the study criteria and were invited to
participate. Of these patients, 5 declined, 2 did not complete the baseline
questionnaire, and 2 received positive test results indicating a probable cardiac
basis for their chest pain. The final sample comprised 62 participants, including
26 females and 36 males with a mean age of 52.3 (SD¼ 11.3). Sixty percent
of participants were European, 8% were Maori, 8% Pacific Islanders, 8%
Asian, and 16% from other ethnic groups.

Procedure and instruments

With Ministry of Health Ethics Committee’s approval and informed consent,
participants completed a baseline questionnaire measuring health anxiety, state
anxiety and illness perceptions in the hospital ECG lab waiting area prior to
the exercise stress testing. The exercise stress test was carried out according
to the standard Bruce protocol (Bruce, Hossack, DeRouen, & Hofer, 1983).
Following testing and after viewing the ECG tracing, the observing doctor
provided the patient with reassurance that all their tracings were fine and
indicated no cardiac pathology. Participants then completed a post-testing
reassurance questionnaire before leaving. This questionnaire was completed
again one month later by phone. All participants completed the post-testing
and one month follow-up questionnaire.

Baseline questionnaire

Short Health Anxiety Inventory (Salkovskis, Rimes, Warwick, & Cark,
2002). This scale is a self-rated measure of health anxiety. Scores are
summed such that higher scores indicate greater anxiety about health. Each
of the 18 questions consists of four statements such as ‘‘I do not worry about
my health’’ and ‘‘I spend most of my time worrying about my health’’. The
respondents choose the statement that best describes their feelings over the
previous six months. The short scale has good internal consistency and was
found to have comparable properties to the full-length Health Anxiety
Inventory. The Cronbach alpha for the scale in the current study was 0.88.

Short form of the State Trait Anxiety Inventory (Marteau & Bekker, 1992). This
brief 6-item scale is a widely used measure of state anxiety. Respondents indicate
the extent to which they feel ‘calm’, ‘tense’, ‘upset’, ‘relaxed’, ‘content’, and
‘worried’ at the time of completing the questionnaire on a 4-point scale ranging
from ‘not at all’ to ‘very much’. Scores are summed such that higher scores
indicate greater anxiety. The short form has been found to have reliability similar
to the longer version of the State Trait Anxiety Inventory. The Cronbach alpha
for the scale in the current study was 0.85.

424 L. Donkin et al.



The Brief Illness Perception Questionnaire (Broadbent, Petrie, Main, & Weinman,
in press). This scale was designed to provide a rapid assessment of patients’
personal perceptions of their illness. Because of the limited time available for
patient assessment prior to exercise stress testing, the new Brief Illness
Perception Questionnaire (Brief IPQ) was preferred to the much longer IPQ-R.
The scale includes 8 items scored on 11-point scales ranging 0–10. Each item
assesses an illness perception: consequences (‘How much does your illness
affect your life?’), timeline (‘How long do you think your illness will continue?’),
personal control (‘How much control do you feel you have over your illness?’),
treatment control (‘How much do you think any treatment can help your
illness?’), identity (‘How much do you experience symptoms from your illness?’),
illness concern (‘How concerned are you about your illness?’), understanding
(‘How well do you feel you understand your illness?’), and emotional effect
(‘How much does your illness affect you emotionally (e.g. does it make you
angry, scared, upset, or depressed)?’). The Brief IPQ shows good test–retest
reliability and concurrent validity with existing measures of illness perceptions,
including highly significant correlations with relevant subscales of the IPQ-R
(ranging 0.32–0.63) (Broadbent et al., in press).

Post-testing and one month follow-up

Reassurance scale. A four-item reassurance scale was developed for the present
study. Participants were asked to rate the following questions on 10-point
scales; ‘How worried are you about your health’ (reversed), ‘The extent to
which you believe that there is something seriously wrong with your heart’
(reversed), ‘The extent to which you were reassured by your treadmill test’,
and ‘The extent to which you believe you need further testing to determine the
cause of your illness’ (reversed). The scores for the four items were summed
with high scores indicating higher levels of reassurance. The reassurance scale
was found to have good internal reliability at post-testing (Cronbach alpha¼
0.84) and at the one month follow-up (Cronbach alpha¼ 0.88). The one
month test–retest correlation between these times was 0.51, p< 0.001.

Data analysis

Pearson correlation coefficients were computed to examine the relationship
between baseline variables and reassurance. We used a series of hierarchical
regression analyses to examine predictors of reassurance following testing at one
month. Health and state anxiety were entered in a block followed by the illness
perception variables. This saturated model was further reduced by including
only illness perception variables in the equation with p< 0.15 (Kleinbaum,
Kipper, & Miller, 1988).
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Results

We first examined the relationship between baseline anxiety variables, illness
perceptions, and patients’ reassurance immediately following the test and at the
one month follow-up. These data are presented in Table I and show that the
anxiety variables are not significantly associated with reassurance immediately
following exercise testing, whereas a number of illness perceptions are associated
with reassurance at this time. At the one month follow-up, state anxiety at
the time of the exercise test is significantly associated with reassurance as
are all of the illness perceptions with the exception of illness understanding.

In order to investigate the hypothesis that illness perceptions would predict
reassurance above the level of variance explained by health and state anxiety, a
series of hierarchical regression analyses were conducted. This analysis showed
neither health nor state anxiety to predict reassurance immediately following
exercise stress testing. However, patients’ perceptions of timeline were signifi-
cantly associated with reassurance; those patients believing their illness would
last a long time were less likely to be reassured following exercise stress testing
(Table II).

The level of reassurance decreased significantly over the one month follow-up
(post-test M¼ 28.4, SD¼ 8.2; follow-up M¼ 26.3, SD¼ 8.0, t(61)¼ 2.0,
p¼ 0.05). A similar regression strategy was followed to investigate the association
of the independent variables with reassurance at the one month follow-up.
In this analysis state anxiety was significantly associated with reassurance.
However, the prediction was significantly improved with the inclusion of timeline
beliefs and beliefs about the ability of medical treatment to control the condition
(Table II). Patients who believed their illness would last a long time and
perceived their condition was less amenable to control by medical treatment
were less likely to be reassured at the month follow-up.

Table I. Correlations (Pearson’s r) of baseline variables with patient
reassurance post-testing and at 1-month follow-up.

Baseline measure
Reassurance following

exercise testing
Reassurance at

one month

Anxiety
Health anxiety �0.23 �0.17
State anxiety 0.06 �0.31*

Illness perceptions
Consequences �0.42** �0.28*
Timeline �0.60** �0.25*
Personal control 0.15 0.34**
Treatment control �0.02 0.29*
Identity �0.32* �0.41**
Illness concerns �0.42** �0.32*
Illness understanding 0.10 0.09
Emotional effect �0.28* �0.29*

*¼ p< 0.05, **¼ p< 0.01.
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Discussion

This study found that illness perceptions measured in patients prior to under-
going exercise stress testing were important determinants of reassurance immedi-
ately following the investigation and one month later. Reassurance immediately
following exercise testing was strongly associated with illness perceptions as five
of the eight Brief IPQ items were significantly associated with reassurance at
this time. Illness perceptions seem to add important information above that
predicted by the patients’ level of anxiety at the time of the cardiac investigation,
as both state anxiety and health anxiety had a negligible effect on patients’
reassurance immediately following the investigation. The patients’ belief about
the timeline of their condition initially had the most influence on reassurance.
Those patients who had already developed ideas that their illness was going to
last a long time were the least reassured following exercise testing. Patients’
levels of reassurance dropped significantly over time, and one month later
was again significantly influenced by timeline beliefs prior to the test, as well
as state anxiety and beliefs that medical treatment can improve the patient’s
condition.

While patients’ state anxiety at the time of testing was not associated with
reassurance immediately after cardiac testing, it was significantly associated
with reassurance at one month. Previous research has found high state anxiety
to interfere with the recall and comprehensibility of medical information
(Pickersgill & Owen, 1992), and it is possible that anxiety may have interfered
with the successful encoding of the reassurance message from the doctor.
General health anxiety does not seem to be an important predictor of reassurance
in patients undergoing cardiac investigation, as has been previously found
in patients attending an endoscopic clinic (Lucock et al., 1997). Several previous
studies have found evidence that cardiac investigations themselves may foster the

Table II. Results of hierarchical regression analyses predicting reassurance.

Variables Beta Sig Partial R2 R2

Reassurance after exercise testing
Step 1

Health anxiety �0.05 0.65 0.002
State anxiety 0.06 0.66 0.002

Step 2
Timeline �0.58 0.0001 0.36 0.36

Reassurance at one month
Step 1

Health anxiety 0.06 0.62 0.003
State anxiety �0.26 0.03 0.08

Step 2
Timeline �0.36 0.006 0.11
Treatment control 0.27 0.04 0.06
Personal control 0.21 0.09 0.04 0.31
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patient’s illness beliefs, encourage the focus on cardiac symptoms and reinforce
the belief that the complaints are serious (Howard & Wessely 1996; Mayou,
Bass, & Bryant, 1999).

It is worthwhile considering why patients are not reassured after being given
information that cardiac disease is not the cause of their chest pain. The literature
on belief perserverance shows that people actively search for confirmatory
evidence for their beliefs even when disconfirmatory evidence is at hand (Plous,
1993). For patients attending hospital cardiology clinics, the fact that their
symptoms persist may help reinforce the idea that a diagnosis has been missed.
Further medical appointments or the fact that they are still taking cardiac
medication may provide other sources of evidence of cardiac illness. This process
may also explain why overall reassurance decreases over time.

Data from the current study suggest that illness perceptions, and timeline
beliefs in particular, are important indicators of reassurance following cardiac
investigations and may be used in clinical settings to identify those patients
who are less likely to be reassured. Timeline beliefs are a likely indicator of
how entrenched patient beliefs are that their current chest pain represents a
significant long-standing illness and seems to be an important indicator of the
patient’s ability to take on information that is contrary to the patient’s
current view of the illness. These beliefs may be an important starting point for
intervention efforts.

Interventions for patients with non-cardiac chest pain have typically been
undertaken following the completion of cardiac investigations and involved a
number of sessions of cognitive behavioural therapy (Mayou et al., 1997; Potts,
Lewin, Fox, & Johnstone, 1999). The results of this study suggest that there
may be a case to consider intervening before cardiac testing to challenge percep-
tions or to prepare the patient for a negative result in order to improve the overall
numbers of patients who are reassured. Moreover, a brief intervention targeted
at those patients with high anxiety and long timeline beliefs may help reduce
continued medical utilization and disability in this group, although this needs
to be established by future research. A similar intervention designed to alter
negative illness perceptions in myocardial infarction patients has been shown to
successfully increase return to work and reduce disability in patients with more
catastrophic views of their heart attack (Petrie, Cameron, Ellis, Buick, &
Weinman, 2002; Cameron, Petrie, Ellis, Buick, & Weinman, 2005).

It should be noted that the current study is limited by a relatively short follow-
up period of one month and a lack of standardization in terms of the nature of
reassurance given by the doctor attending the stress exercise testing, although
this is reflective of routine hospital practice. Bearing these limitations in mind,
the study points to the importance of patients’ illness perceptions prior to cardiac
testing influencing subsequent reassurance. Furthermore, the study suggests
that illness perceptions may be an important target for interventions in order to
reduce continued disability and medical use in the non-reassured patient with
chest pain.
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