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ABSTRACT

Objective To investigate whether providing information

about normal findings before a diagnostic test improves

patients’ reassurance and reduces anxiety about

symptoms.

Design Randomised controlled trial.

Setting Outpatient cardiology clinic.

Participants 92 patients with chest pain referred for a

diagnostic exercise stress test.

Intervention Before undergoing testing patients were

randomised to receive standard information (n=28;

control group), a pamphlet explaining the function of the

test and the meaning of normal test results (n=30;

pamphlet group), or the pamphlet and a brief discussion

about the meaning of normal test results (n=34;

discussion group).

Main outcome measures The primary outcome was

patients’ reported reassurance on a 5 item scale

immediately after the test and at one month. Secondary

outcomes were the proportion of patients still with chest

pain and still taking cardiac drugs at one month.

Results The mean levels of reassurance after testing and

feedback from the doctor were significantly higher in the

discussion group (42.0, 95% confidence interval 39.7 to

44.2) than in the pamphlet (39.2, 36.1 to 42.3) and

control groups (35.8, 31.6 to 39.9). This difference was

maintained at one month. The proportion of patients still

reporting chest pain at onemonth decreased significantly

in the discussion group (to 17%) and pamphlet group (to

28%) but not in the control group (to 36%). A trendwas for

fewer patients in the discussion group to be taking

cardiac drugs at one month.

Conclusion Providing patients with information about

normal test results before testing can improve rates of

reassurance and reduce the likelihood of future reports of

chest pain.

Trial registration Current Controlled Trials

ISRCTN87589121.

INTRODUCTION

Reassurance is one of the most common interventions
in medical practice. Yet many patients with symptoms
remain anxious about their condition even after inves-
tigations and reassurance from their doctor.1 2 Such
patients often continue to be disabled by their

condition, use drugs inappropriately, and seekmedical
help from other health professionals for their symp-
toms.3 4

Doctors typically give reassurance after investiga-
tions. Although this may seem logical, evidence sug-
gests that by the time patients undergo tests many
have already developed negative ideas and beliefs
about their symptoms, and thus reassurance is much
less effective.5 This may especially be the case when
there are delays in completing investigations. Patients’
established negative beliefs about their symptomsmay
limit their ability to assimilate reassuringmessages that
are by then inconsistent with their view of the serious-
ness of their condition.6 Furthermore, increasing the
amount of reassurance after investigations does not
always seem to reduce concerns about symptoms.7

The effects that patients’ pre-existing ideas have on
reassurance suggest a possible pathway to improve
reassurance. Providing an explanation about the
meaning of normal test results before testing may
weaken patients’preconceived ideas about their illness
and provide a context to help patients make sense of
the test result. Patients will be better prepared to
receive reassurance from their doctor and the effects
will be strengthened.

We investigated whether giving patients informa-
tion about a diagnostic test and discussing themeaning
of normal results before the test would improve rates of
reassurance.

METHODS

Eligible participants were those with chest pain
referred for a diagnostic exercise stress test atAuckland
City Hospital. The study took place between June and
October 2004. We excluded patients aged less than 18
years and those who had a previous diagnosis of car-
diac disease, had no symptoms of chest pain, or were
undergoing the test as part of a presurgical examina-
tion. Participants were randomised to one of three
intervention groups according to a computer gener-
ated random number sequence. Allocation was con-
cealed in sequentially numbered sealed opaque envel-
opes.
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Intervention groups

Control group
Patients in the control group received a sheet of infor-
mation on the exercise stress test from the cardiology
clinic with their clinic appointment. This included
advice on what to wear, the procedure, and the risks
of complications.

Pamphlet group
The pamphlet group received a 450 word pamphlet to
read before their stress exercise test (additional infor-
mation is provided by the authors at www.health.auck-
land.ac.nz/psych-med/staff/keiths%20papers/bmj%
20appendix.html). The pamphlet explained the func-
tion of the test, the meaning of normal results, and
other possible reasons for chest pain that were less ser-
ious. The pamphlet was divided into seven sections,
with each section headed by the following questions:
What is an exercise stress test? How does the exercise
stress test work?What happens during testing?What if
it is too hard for me? What could the results mean?
Could there be other causes for my chest pain? What
if my chest pain continues but my test is normal?

Discussion group
Patients in the discussion group received the pamphlet
and were later engaged in discussion with the research
health psychologist, who asked if they had any ques-
tions about what they had read. The psychologist
briefly reiterated the main points of the pamphlet–
that a lot of people with chest pain worry that there
might be something wrong with their heart; that if the
result of the test is normal the patient’s risk for coron-
ary artery disease is as low as for anyone in the general
population; and that just because the pain may not be
related to the heart does notmean that it is not real pain
and that it is important to keep inmind thatmany other
causes of chest pain are less serious.
Patients completed the test according to the standard

Bruce exercise stress testing protocol.8 When results
were negative, a cardiology registrar provided patients
with their standard reassurance that the result was nor-
mal and did not show cardiac disease and that a report
would be sent to their general practitioner.

Baseline assessment

Patients meeting the eligibility criteria were
approached in the waiting room. After providing
informed consent they completed a questionnaire on
personal data, pain ratings, concerns about symptoms,
and self-ratedhealth. Theywere asked to rate howwor-
ried they were about their health (from 0 “not at all” to
10 “extremely”) and the extent to which they believed
there was something seriously wrong with their heart
(from 0 “not at all” to 10 “strongly believe”). The psy-
chologist then opened the envelope with the randomi-
sation code.

Post-testing questionnaire

Immediately after the test the patients completed a
brief questionnaire comprising the two items on

concerns about their health and heart and three further
items. They were asked to rate on 10 point scales the
extent to which they were reassured by the test, the
extent to which they believed they needed further
tests to determine the cause of their illness, and how
accurate they thought the test for identifying heart pro-
blems. After reversing three of the negatively worded
items we summed the scores for these five items to cre-
ate a scale for reassurance, with higher scores indicat-
ing higher levels of reassurance. These items for reas-
surance have been used previously,5 and the scale
showed acceptable internal consistency (Cronbach’s
α=0.80).

One month follow-up

At one month a researcher blind to the allocation
group telephoned the patients and completed the reas-
surance scale. Patients were also asked if they still had
chest pain and if they were still taking cardiac drugs.

Statistical analysis

We defined participants as reassured when their reas-
surance level was above the median for the total sam-
ple.Our study is thus conservatively powered to detect
a medium (Cohen W=0.38) effect size using PASS.9

This effect size is achieved with a sample size of 66
(80% power, 5% significance level) split between
three groups. We therefore recruited 90 participants
to compensate for losses to follow-up.
We used SAS statistical software v 9.1 for the ana-

lyses. We brought post-test data forward as a proxy
for the assessment at onemonth of the five participants
lost to follow-up. To examine differences between the
groups on the reassurance scale we used a repeated
measures mixed model analysis. We used Tukey
post-hoc tests to determine differences between indivi-
dual groups and across time. To determine potential
differences in the proportion of patients reassured
(above median at post-testing and follow-up) between
the groups and over time we used a categorical model-
ling procedure (SAS Proc Catmod). McNemar’s test
was used to assess whether there were within group
differences in reported chest pain. All tests were two
tailed and we considered P<0.05 as significant.

RESULTS

Of 97 eligible adults with chest pain referred for a diag-
nostic exercise stress test, five declined to participate
(fig 1). Overall, 28 were randomised to receive stan-
dard information on the test, 30 to receive an informa-
tion pamphlet and explanation of the meaning of nor-
mal test results, and 34 to receive the pamphlet and a
brief discussion about the meaning of normal test
results. Fifteen had a positive test result and were
excluded. All patients completed the brief post-test
assessment. Five patients could not be traced at one
month.
Table 1 lists the baseline personal characteristics and

clinical details of the experimental groups, including
waiting times for the investigation, experience of a pre-
vious exercise stress test, and pain. The groups were
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well balanced. The repeatedmeasures analysis showed
a significant difference between the groups on the reas-
surance scale after the test and at the onemonth follow-
up (table 2; P=0.002) and no interaction with time
(P=0.25). A retrospective analysis showed a signifi-
cantly higher level of reassurance in the discussion
group than in the control group.
Significant differences were found between the

groups in reassurance after testing and at one month
follow-up (χ2=7, df=2, P=0.03). In the retrospective
analysis the discussion group had a higher proportion
of reassured patients (65%) after testing than the con-
trol (50%) and pamphlet (44%) groups (P=0.03 and
P=0.02). At one month this difference was maintained
(χ2=1.92, df=2, P=0.38), with 69% of patients still reas-
sured in the discussion group compared with 40% in
the pamphlet group and 35% in the control group. No
significant difference was found between the control
and pamphlet groups (P=0.99). More participants in
the control and pamphlet groups had lower levels of
reassurance at both time points than those in the dis-
cussion group (fig 2).
All patients needed to have symptoms of chest pain

to be included in the trial.At onemonth the numbers of
patients whomentioned chest pain had reduced signif-
icantly to 4 (17%) in the discussion group (P<0.001)
and to 7 (28%) in the pamphlet group (P=0.005) but
the reduction in the control group to 9 (36%) was not
significant (P=0.09).Consistentwith these findingswas
a trend for fewer patients in the discussion group to be
taking cardiac drugs: 6 (25%) patients in the control
group, 2 (8%) in the pamphlet group, and 1 (4.3%) in
the discussion group (χ2=5.3, df=2, P=0.07).

Potential patients referred for exercise stress testing (n=97)

Randomised (n=92)

Declined (n=5)

Discussion group
(n=34)

Pamphlet group
(n=30)

Control group
(n=28)

Positive test result
(n=8 excluded)

Positive test result
(n=5 excluded)

Positive test result
(n=2 excluded)

Completed post-test
questionnaire

(n=26)

Completed post-test
questionnaire

(n=25)

Completed post-test
questionnaire

(n=26)

Lost to follow-up
at 1 month (n=3)

Lost to follow-up
at 1 month (n=0)

Lost to follow-up
at 1 month (n=2)

Completed 1 month
follow-up (n=23)

Completed 1 month
follow-up (n=25)

Completed 1 month
follow-up (n=24)

Fig 1 | Participant flow through study

Table 1 | Personal and clinical characteristics of groups at

baseline. Values are numbers (percentages) unless stated

otherwise

Variable Control
group
(n=28)

Pamphlet
group (n=30)

Discussion
group
(n=34)

Mean (SD) age (years) 52.2 (13.2) 56.9 (13.6) 52.2 (13.3)

Men 19 16 17

Women 9 14 17

Ethnicity:

European 18 22 23

Other 10 8 11

Education:

Secondary 16 15 19

Post 12 15 15

Employment:

Full time 14 13 20

Other 14 17 14

Previous stress test:

Yes 4 9 8

No 24 21 26

Mean (SD wait for
investigation (weeks)

8.1 (10.0) 6.7 (6.7) 8.4 (10.4)

Mean (SD) pain severity
(1-10)*

3.2 (2.2) 3.4 (2.1) 3.2 (2.4)

Mean (SD) pain
limitation (1-10)†

2.2 (2.4) 2.6 (2.2) 2.1 (2.0)

Mean (SD) score for “How
worried are you about
your health?” (1-10)‡

4.4 (2.9) 6.2 (2.7) 5.4 (2.5)

Mean (SD) score for “Do
you believe something is
seriouslywrongwithyour
heart?” (1-10)§

7.4 (2.5) 8.6 (1.5) 7.3 (2.2)

*1=no pain; 10=severe pain.

†1=not at all; 10=extremely limited.

‡1=not at all; 10=extremely.

§1=not at all; 10=strongly believe.

Table 2 | Reassurance scores after exercise stress test and at

onemonth follow-up in groups

Group Mean (95% CI) post-
test scores

Mean (95% CI) follow-up
scores

Control 35.8 (31.6 to 39.9) 34.4 (30.5 to 38.4)

Pamphlet 39.2 (36.1 to 42.3) 38.4 (35.4 to 41.4)

Discussion 42.0 (39.7 to 44.2) 43.4 (41.0 to 45.8)
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Fig 2 | Dot plot for itemasking patients how reassured they

were by the exercise stress test after testing and at onemonth

follow-up in experimental groups, includingmeans (95%

confidence intervals)
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DISCUSSION

Providing patients with chest pain who have been
referred for exercise stress testing with information
about the test and an explanation of normal test results
before testing improved rates of reassurance and
reduced the likelihood of future reports of chest pain.
One month after the test, patients who had been ran-
domised to an information pamphlet on the test and a
brief discussion about normal results had fewer reports
of chest pain, were more reassured by the test, and
tended not to be taking cardiac drugs than patients
who had been randomised to standard advice (control
group) or to a pamphlet explaining the test and normal
results. At one month most patients in the control
group were not reassured by the investigation. The
results of the study suggest that a simple low cost inter-
vention that explains the meaning of normal results
before investigations is likely to reduce patients’ con-
cerns about symptoms and unnecessary futuremedical
care and investigations.
Previous research shows that a large number of

patients without disease remain worried or uncertain
after medical investigations.10-12 We also found that
half of the patients in the control group were not reas-
sured by the standard advice they received before test-
ing, and initial reassurance in this group tended to
decline over time. An earlier study of patients with
non-cardiac chest pain noted that many are unpre-
pared for the possibility of negative findings and lack
a context in which to interpret such results.7 Providing
prior information about the test and the meaning of a
normal test result seemed to lead to better assimilation
of reassuring messages. Furthermore, in patients pre-
pared for a normal test result, reports of subsequent
chest pain were reduced.
The strength of this study was that we were able to

collect information on patients’ concerns about their
symptoms before testing, immediately after testing,
and at one month. Also, only a few patients were lost
at the follow-up assessment. It would be useful if future
research collected information over an extended

follow-up period, which would enable the assessment
of any differences in future medical investigations in
the study groups and an estimate of the economic ben-
efits of the intervention.We used a health psychologist
to engage patients in a discussion about the test and it
remains to be established whether similar results can
be obtained with a clinic nurse or registrar.
This relatively small studymay best be considered as

a proof of principle study, the results of which need
replication in a larger sample. The implication of the
study for clinicians is that an increase in patients’ reas-
surance after clinical testing can be expected if more
time is spent explaining the meaning of normal test
results before the test. Improvements in reassurance
are also likely to impact on unnecessary future investi-
gations and patients’ anxieties about their symptoms.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Reassurance from doctors is a common medical intervention

Even after the completion of investigations and reassurance from doctors, many patients
remain anxious about their symptoms

WHAT THIS STUDY ADDS

Written information and a discussion about normal results before testing improved rates of
patients’ reassurance
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