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LESS IS MORE

Reassurance After Diagnostic Testing
With a Low Pretest Probability of Serious Disease
Systematic Review and Meta-analysis
Alexandra Rolfe, MBChB; Christopher Burton, MD
Importance: Diagnostic tests are often ordered by physicians in patients with a low pretest probability of disease to rule out conditions and reassure the patient.
Objective: To study the effect of diagnostic tests on worry
about illness, anxiety, symptom persistence, and subsequent use of health care resources in patients with a low
pretest probability of serious illness.
Evidence Acquisition: Systematic review and metaanalysis. We searched MEDLINE, the Cochrane Central
Register of Controlled Trials, EMBASE, PsychINFO,
CINAHL, and ProQuest Dissertations electronic databases through December 31, 2011, for eligible randomized controlled trials. We independently identified studies for inclusion and extracted the data. Disagreements
were resolved by discussion. We performed metaanalysis if heterogeneity was low or moderate (I2 ⬍50%).
Results: Fourteen randomized controlled trials that
included 3828 patients met the inclusion criteria and
were analyzed with outcomes categorized as short term
(ⱕ3 months) or long term (⬎3 months). Three trials
showed no overall effect of diagnostic tests on illness

M

worry (odds ratio, 0.87 [95% CI, 0.55-1.39]), and 2
showed no effect on nonspecific anxiety (standardized
mean difference, 0.06 [⫺0.16 to 0.28]). Ten trials
showed no overall long-term effect on symptom persistence (odds ratio, 0.99 [95% CI, 0.85-1.15]). Eleven
trials measured subsequent primary care visits. We
observed a high level of heterogeneity among trials
(I2 =80%). Meta-analysis after exclusion of outliers suggested a small reduction in visits after investigation
(odds ratio, 0.77 [95% CI, 0.62-0.96]).
Conclusions and Relevance: Diagnostic tests for symptoms with a low risk of serious illness do little to reassure patients, decrease their anxiety, or resolve their symptoms, although the tests may reduce further primary care
visits. Further research is needed to maximize reassurance from medically necessary tests and to develop safe
strategies for managing patients without testing when an
abnormal result is unlikely.
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ANY PATIENTS PRESENT

in primary care with
symptoms that are not
caused by serious illness. Approximately
one-sixth of primary care visits and more
than one-third of referrals from primary
to secondary care occur for symptoms for
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which no organic pathology is apparent.1-4 Such symptoms with a low probability of disease pose a problem for clinicians and health services in terms of
whether or how far to perform diagnostic
tests.5 Although clinical guidelines promote the rational use of diagnostic tests,6
clinicians often order these tests for patients who do not meet these criteria. Physicians commonly express the belief that
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patients want these diagnostic tests and
that the tests reassure patients3,7; consequently, they may propose such tests more
often than patients actually seek them.8,9

See also page 418
See Invited Commentary
at end of article
Psychological models of reassurance
suggest the following 2 components:
short-term emotional relief and longerterm cognitive assurance.10 The cognitive
component of reassurance is necessary
for long-term benefit through alterations
in symptom appraisal.11,12 This change in
turn leads to reduced anxiety, less awareness of symptoms, less seeking of medical help, and a change in the belief that
the symptoms may represent serious
disease.10
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9727 Records identified through
database search after
removal of duplicates

15 Additional records identified
through other sources

9742 Titles screened

9195 Records not relevant

547 Abstracts reviewed

489 Abstracts not relevant

58 Full-text articles assessed
for eligibility

36 Excluded:
17 Longitudinal cohort studies
6 Cross-sectional studies
9 No untreated control subjects
2 Systematic reviews
2 Design of care trials

22 Articles met initial criteria

8 Excluded:
3 Adjuncts to reassurance
2 Testing to guide treatment
1 Specialized care setting
1 Inadequate reporting
1 No baseline measures

14 Studies included in review

Figure 1. Flowchart indicating selection of studies for inclusion. Reasons for exclusion of trials exceed
the numbers of excluded trials owing to more than 1 reason applied to some trials.

We performed a systematic review to measure the effect of diagnostic tests on reassurance in patients with a low probability of
serious disease. Because a previous
systematic review identified very few
trials that directly measured reassurance,13 we expanded the concept of reassurance to include the following 4 separate components and
consequences: the specific concern
that symptoms might represent serious illness (illness concern), nonspecific anxiety, persistence of the
symptoms, and subsequent primary care visits.
METHODS
We performed a systematic review and
meta-analysis of published trials following meta-analysis guidelines 14 and
using the preferred reporting items for
systematic review and meta-analysis
guidelines (the PRISMA statement).15
The protocol for the review is held by
the authors. Because this study did not
involve individual patients, ethical
approval was not required.

SEARCH STRATEGY
We performed a systematic search of the
OVID MEDLINE, Cochrane Central

Register of Controlled Trials, EMBASE,
PsychINFO, CINAHL, and ProQuest
Dissertations electronic databases for
publications from inception through December 31, 2011. The search was designed to be sensitive rather than specific and identified randomized
controlled trials that included the following search terms: reassur*, anxi*,
quality of life, or satisfaction (1 of these);
investigat*, test*, imag*, x-ray, radiography, endoscopy, colonoscopy, or scan (1
of these); and negativ*, normal, or benign (ⱖ1 of these) (eAppendix; http:
//www.jamainternalmed.com). We included original articles and checked the
reference lists of relevant systematic reviews for trials that met the eligibility criteria. Trials published in languages other
than English were eligible for inclusion. We also obtained references cited
in other identified publications and considered them for inclusion.

REVIEW OF ELIGIBILITY
CRITERIA

3. Interventions consisted of initial
diagnostic testing in primary or secondary care for symptoms with a low probability of serious disease based on clinical features. Tests included imaging
(radiography, computed tomography,
magnetic resonance imaging, and ultrasonography), endoscopy, and cardiac
testing. For trials with more than 2 intervention arms, we included the intervention most closely representing testing alone.
4. Comparisons included initial nontesting. Control groups received usual
care or empirical treatment. Trials that
permitted subsequent diagnostic testing if symptoms persisted were eligible.
5. Outcomes included illness concern, generalized or nonspecific anxiety, change in the original symptoms,
and subsequent use of health care
resources in primary care defined as
subsequent visits to a physician. We
defined outcomes as short term (ⱕ3
months) or long term (⬎3 months); if
multiple points after 3 months were
available, we used those closest to 1
year.
Trials were excluded if they were
not published in a peer-reviewed journal or were undertaken in tertiary care
(eg, a spinal surgery center)16 where
the prevalence of serious conditions
was expected to be high. In addition,
we excluded trials for which outcomes
were not reported at baseline and
completion.

TRIAL SELECTION
AND ANALYSIS
The methods for trial selection and assessment of risk of bias (using the Cochrane risk of bias tool17) are described in
detail in the eMethods. Eligible data were
converted to odds ratios and displayed
as forest plots. If statistical heterogeneity was low to moderate (I2 ⬍50%), we
performed random-effects meta-analysis using methods from the Cochrane
Handbook18; details of this procedure are
available in the eMethods. We converted odds ratios for the use of health
care resources to a number needed to
investigate.

We considered trials for inclusion if they
met the following 5 criteria:
1. The study design was a randomized controlled trial (including cluster
trials).
2. Participants included adults (aged
ⱖ18 years) with symptoms indicating a
low probability of serious disease.
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RESULTS

Figure 1 shows the yield of relevant literature identified from the
search strategy and the application
of the review eligibility criteria.
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Table 1. Characteristics of RCTs

Source a

Setting

UK
Asante et al,28
1998; Asante Secondary
et al,33 1999
care
(1996)

No. of
Patients/
Controls

Mean
Age, y

Male
Sex, %

78/76

32

56

Dyspepsia

Endoscopy
vs no
endoscopy

Symptom

Dx Test
vs Control

Follow-up

Additional Information b

Symptoms
Use of health
care

6 mo

Patients aged ⬍45 y and
seronegative for
Helicobacter pylori
14 Controls underwent
endoscopy
No cancer detected in 92
endoscopies
Dyspepsia for several
years, 10%
debilitating symptoms,
33% vomiting, 50%
night pain
136 Controls underwent
endoscopy
4 Cancers detected in
344 endoscopies
Additional Dx testing
uncommon
No cancer detected in
endoscopies
Patients aged ⬎50 y with
new or recently
recurrent dyspepsia
75 Controls underwent
endoscopy
8 Cancers detected in
363 endoscopies
Patients aged ⬍50 y with
dyspepsia ⬎4 wk
127 Patients and 48
controls underwent
endoscopy
No cancers detected in
endoscopies
Low back pain ⬍3 mo
No serious disease
detected
70 Controls underwent
endoscopy
No cancer detected

Outcomes

Bytzer et al,19
1994 (1989)

Denmark
Primary care

208/206

44

43

Dyspepsia

Endoscopy vs
empirical
treatment

Symptoms
Use of health
care

12 mo

Cuddihy et al,20
2005 (1998)

US
Primary care

13/11

52

29

Dyspepsia

Endoscopy vs
empirical
treatment

Use of health
care

1.5-6 mo

Delaney et al,21
2000 (1995)

UK
Primary care

256/186

62

49

Dyspepsia

Endoscopy vs
usual care

Symptoms
Use of health
care

12-18 mo

Delaney et al,22
2001

UK
Primary care

285/193

37

57

Dyspepsia

H pylori
testing with
selective
endoscopy
vs usual
care

Symptoms
Use of health
care

12-18 mo

Djais and
Kalim,29
2005 (2003)
Duggan et al,23
2009 (1995)

Indonesia
Secondary
care
UK
Primary care

51/50

40

55

Back pain

Symptoms

55

Dyspepsia

Radiography
vs usual
care
Endoscopy vs
empirical
treatment

187/178 45% ⬎ 50

3 wk

Symptoms
Use of health
care

2-12 mo

(continued)

STUDY CHARACTERISTICS
We found 14 trials comparing testing with nontesting; these trials included 3828 patients. All the trials
were published in English. Nine trials
took place in a general practice/
family medicine setting,19-27 and 5,
in a general or specialist internal
medicine practice setting.28-32 Eight
of the trials involved diagnostic testing for dyspepsia (endoscopy or
radiography)19-23,27,28,30; 3 involved radiography for back pain.25,26,29 One
each involved blood tests and electrocardiography for chest pain,32
imaging for headache,31 and continuous event recorders for palpitations. 24 With the exception of 2

trials,19,27 studies involved recent
rather than persistent symptoms. Several studies specified a minimum duration to exclude trivial conditions for
which diagnostic testing may not be
clinically necessary. Trials comparing testing with nontesting reported
outcome data on illness concern,25,31,32 nonspecific or general anxiety,24,26 symptoms,19,21-23,25-30,32 and subsequent primary care visits.19-23,25-28,31,32
Ten trials reported short-term
data20,23-27,29-32 and 13, long-term
data.19-28,30-32 Long-term follow-up varied from 4 to 18 months. Substantial
variation existed between trials in the
measurement tools used. Trial characteristics are summarized in Table 1
and main outcomes in Table 2.
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RISK OF BIAS
Figure 2 summarizes the risk of bias
for all included trials. All trials were
randomized at the level of the individual patient. No study had clearly
inadequate randomization procedures or allocation concealment, although details were unclear in 6 trials
for each of these criteria.19,24,27,29,30,32
One study used a modified Zelen preconsent randomization to minimize the risk of patients feeling more
anxious about being declined a diagnostic test.31 Most studies were of
moderate quality; outcomes from
those with the highest quality23,27,31,35 did not differ noticeably
from the other outcomes.

WWW.JAMAINTERNALMED.COM

©2013 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a University of Toronto Libraries User on 06/15/2022

Table 1. Characteristics of RCTs (continued)
No. of
Patients/
Controls

Mean
Age, y

Male
Sex, %

303/309

44

57

Dyspepsia
(GERD
only)

The
127/117
Netherlands
Primary care

50

26

Palpitations Continuous
event
recorder vs
usual care

UK
Secondary
care

76/74

38

78

Chronic
Cranial MRI vs Illness concern
daily
not offered Use of health
headache
scan
care

3-12 mo

210/211

39

41

Back pain

1.5-2 mo

UK
Kerry et al,26
2002; Kerry Primary care
et al,36 2000
(1996)
The
Laheij et al,27
1998 (1995)
Netherlands
Primary care

73/80

44

50

42/42

43

51

US
Sox et al,32
1981 (1978) Secondary
care

93/93

Source a

Setting

Giannini et al,30 Italy
2008
Secondary
care

Hoefman
et al,24 2007;
Hoefman
et al,34 2005
(1999)
Howard et al,31
2005 (1999)

UK
Kendrick
Primary care
et al,25,35
2001 (1995)

Symptom

Dx Test
vs Control
Endoscopy vs
empirical
treatment

Outcomes
Symptoms

1-6 mo

Anxiety

1.5-6 mo

Illness concern
Symptoms
Use of health
care
New-onset Radiography
Anxiety
back pain
vs no
Symptoms
radiography Use of health
care
Dyspepsia Endoscopy vs Use of health
empirical
care
treatment
Symptoms

Not stated Not stated Chest pain

Follow-up

Radiography
vs usual
care

1.5-12 mo

Additional Information b
ⱖ3 mo typical GERD
symptoms
42 Controls underwent
endoscopy
No cancer detected
New episodes or
lightheadedness
Relevant cardiac Dx in
22% of both groups
Of 33 controls with
HADS, 11 underwent
MRI
No serious disease
detected
Recruited at first visit for
back pain

Recruited at first visit for
back pain

2.5-12 mo

13 Controls underwent
endoscopy
3 Cancers detected in 51
endoscopies
ECG and blood Illness concern 3 wk to 4 mo Open-access clinic,
tests vs no Symptoms
recent chest pain and
tests
Use of health
low probability of
care
cardiac disease
5 Controls underwent
ECG

Abbreviations: Dx, diagnosis; ECG, electrocardiography; GERD, gastroesophageal reflux disease; HADS, Hospital Anxiety and Depression Scale; MRI, magnetic
resonance imaging; RCT, randomized controlled trial; UK, United Kingdom; US, United States.
a The year of first recruitment is reported in parentheses. If only the year of publication is given, the dates of recruitment were not reported.
b Includes patient characteristics, diagnostic testing rate in controls, and serious illness detection rates where available.

No trials blinded the patients or
their clinicians to the intervention,
and only 1 trial reported adequate
blinding of the outcome assessor at
follow-up. 31 Most (but not all)
patients randomized to diagnostic
tests received them. Most trials
included the option for patients
allocated to no testing to receive
subsequent diagnostic testing. The
rates of later testing in patients randomized to nontesting varied, from
10% to 66% for endoscopy to 1.5%
to 13% for other diagnostic tests.
Three trials did not provide clear
information about subsequent testing.20,24,29
Attrition rates varied between
trials and with the duration of follow-up. Short-term outcome data
were available for 75% to 100% of
randomized patients; longer-term
data were available for 71% to 100%.
Few trials used statistical techniques

to adjust for the effects of loss to follow-up.22,24,31
ILLNESS CONCERN
Three trials examined illness concern in relation to magnetic resonance imaging for patients with
headache,31 lumbar spine radiography for patients with back pain,25
and blood tests and electrocardiography in patients with chest pain.32
Heterogeneity between studies was
low (I2 = 0%). Investigation was associated with no significant reduction in illness concern in the short
(odds ratio, 0.90 [95% CI, 0.511.59]) or in the longer term (0.87
[0.55-1.39]), as shown in Figure 3.
ANXIETY
Only 2 trials examined nonspecific
or generalized anxiety: one in rela-
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tion to lumbar radiography for patients with back pain26 and the other
in relation to the use of a continuous cardiac event recorder for patients with palpitations.24 Heterogeneity between studies was low
(I2 = 0%). We observed a statistically insignificant increase in anxiety at longer-term follow-up in patients who underwent investigation,
as shown in Figure 4.
SYMPTOMS
Eleven trials reported the original
symptoms after 1 or more follow-up periods.19,21-23,25-30,32 Heterogeneity between studies was high in
the short term (I2 = 67%) and low in
the longer term (I2 = 0%). Metaanalysis (Figure 5) indicated no effect of diagnostic testing on symptoms in the longer term (odds ratio,
0.99 [95% CI, 0.85-1.15]).
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Table 2. Individual Trial Outcome Measures and Summary Results
Diagnostic Test Group
Source
Howard et al,31 2005
Kendrick et al,25,35
2001
Sox et al,32 1981

Kendrick et al,25,35
2001
Sox et al,32 1981

Trial
Type
C
D
D

D
D

Measure

Value

VAS, mean (SD)
Statement agreement,
No. of patients
Statement agreement,
No. of patients

⫺21 (49)
17

Statement agreement,
No. of patients
Statement agreement,
No. of patients

Total No.
of Patients

74

17

C

STAI score,
mean (SD) b

⫺1.1 (9.94)

C

HADS score,
mean (SD)

⫺1.1 (5.5)

Hoefman et al,24
2007; Hoefman
et al,34 2005
Kerry et al,26 2002;
Kerry et al,36 2000

C

STAI score,
mean (SD) b

⫺1.6 (8.3)

C

HADS score,
mean (SD)

⫺0.6 (4.2)

Bytzer et al,19 1994 c

C

⫺20 (22.6)

Delaney et al,21 2000
Delaney et al,22 2001
Giannini et al,30 2008 c

C
C
C

Kerry et al,26 2002;
Kerry et al,36 2000
Asante et al,28 1998;
Asante et al,33 1999
Bytzer et al,19 1994

C
D

Duggan et al,23 2009

D

Giannini et al,30 2008

D

Kendrick et al,25,35
2001
Laheij et al,27 1998

D
D

Sox et al,32 1981

D

3-Point Likert scale,
mean (SD)
BDSS, mean (SD)
BDSS, mean (SD)
4-Point Likert scale,
mean (SD)
SF-36 bodily pain
score, mean (SD)
Still has symptom,
No. of patients
Still has symptom,
No. of patients
Still has symptom,
No. of patients
Still has symptom,
No. of patients
Still has symptom,
No. of patients
No. of days without
treatment
Still has symptom,
No. of patients

Djais and Kalim,29
2005 c
Kerry et al,26 2002;
Kerry et al,36 2000

C

VAS, mean (SD)

⫺43 (5.44)

C

SF-36 bodily pain
score, No. of
events

⫺2 (2.56)

Djais and Kalim,29
2005
Duggan et al,23 2009

D
D

Giannini et al,30 2008

D

Kendrick et al,25,35
2001
Sox et al,32 1981

D
D

Still has symptom,
No. of patients
Still has symptom,
No. of patients
Still has symptom,
No. of patients
Still has symptom,
No. of patients

Total No.
of Patients

16

Illness Concern ⱕ3 mo
104
26

Hoefman et al,24
2007; Hoefman
et al,34 2005
Kerry et al,26 2002;
Kerry et al,36 2000

D

Value

Illness Concern ⬎3 mo
54
⫺17 (49)
40
17

12

39

Control Group

84

17

Anxiety ⬎3 mo
103
⫺4.0 (10.1)

42
44

SMD
(95% CI)
⫺0.08 (⫺0.48 to 0.32)

0.68 (0.30 to 1.56)

58

0.74 (0.38 to 1.42)

87

1.04 (0.49 to 2.21)

0.29 (0.01 to 0.57)

⫺1.5 (5.5)

58

0.07 (⫺0.31 to 0.45)

Anxiety ⱕ3 mo
108
⫺2.6 (8.3)

82

0.12 (⫺0.17 to 0.41)

⫺0.5 (4.2)

67

⫺0.02 (⫺0.37 to 0.33)

186

0.01 (⫺0.19 to 0.21)

59

Symptoms ⬎3 mo
187
⫺20 (23.2)

0.86 (0.42 to 1.79)
117 (0.49 to 2.81)

72

91

50

OR
(95% CI) a

⫺4.7 (5.0)
⫺3.8 (4.8)
⫺7 (7.6)

190
183
209

⫺3.5 (5.0)
⫺3.5 (4.5)
⫺7.7 (7.6)

135
107
222

⫺5.7 (5.57)

50

⫺6.6 (5.31)

58

1.02 (0.71 to 1.46)

⫺0.24 (⫺0.46 to ⫺0.02) 1.36 (0.91 to 2.03)
⫺0.06 (⫺0.30 to 0.17)
0.90 (0.59 to 1.37)
0.09 (⫺0.10 to 0.28)
1.24 (0.88 to 1.75)
0.16 (⫺0.21 to 0.54)

1.11 (0.56 to 2.22)

34

60

30

57

118 (0.57 to 2.44)

50

187

50

186

0.99 (0.63 to 1.57)

64

143

69

137

0.80 (0.50 to 1.28)

55

262

46

268

1.28 (0.83 to 1.98)

126

195

133

199

0.91 (0.60 to 1.37)

96

255

100

266

1.00 (0.70 to 1.43)

14

74

14

72

0.97 (0.42 to 2.20)

Symptoms ⱕ3 mo
59
⫺4 (5.92)

67

⫺0.05 (⫺0.04 to 0.30)

1.82 (0.80 to 4.12)

⫺3 (2.08)

38

0.42 (⫺0.03 to 0.88)

0.91 (0.48 to 1.72)

38

10

36

7

33

1.43 (0.47 to 4.33)

40

154

61

137

0.44 (0.27 to 0.72)

30

395

31

298

0.98 (0.57 to 1.66)

148

199

132

203

1.56 (1.02 to 2.40)

19

84

23

87

0.81 (0.40 to 1.64)

(continued)
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Table 2. Individual Trial Outcome Measures and Summary Results (continued)
Diagnostic Test Group
Trial
Type

Source
Asante et al,28 1998;
Asante et al,33 1999
Cuddihy et al,20 2005

C

Delaney et al,21 2000

C

Delaney et al,22 2001

C

Howard et al,31 2005

C

Kerry et al,26 2002;
Kerry et al,36 2000
Laheij et al,27 1998

C
C

Bytzer et al,19 1994

D

Duggan et al,23 2009

D

Kendrick et al,25,35
2001
Sox et al,32 1981

D

C

D

Measure

Control Group

Total No.
of Patients

Value

Value

Use of Health Care Resources
⫺0.8 (3.5)
78
⫺1.2 (4.4)

Case notes review,
mean (SD)
Case notes review,
mean (SD)
Case notes review,
mean (SD)
Case notes review,
mean (SD)
Case notes review,
mean (SD)
Case notes review,
mean (SD)
Case notes review,
mean (SD)
Self-reported, No. of
events
Case notes review,
No. of events
Self-reported, No. of
events
Questionnaire, No. of
events

Total No.
of Patients

SMD
(95% CI)

OR
(95% CI) a

76

0.10 (⫺0.22 to 0.42)

1.20 (0.67 to 2.14)

238 (139)

13

133 (79)

11

0.88 (0.03 to 1.72)

4.93 (1.07 to 22.85)

3.46 (2.61)

254

3.95 (3.36)

184

⫺0.17 (⫺0.36 to 0.02)

0.73 (0.52 to 1.04)

3.26 (2.73)

284

3.30 (2.67)

191

⫺001 (⫺0.20 to 0.17)

0.98 (0.70 to 1.37)

124.8 (86.4)

76

148.9 (132.4)

74

⫺0.22 (⫺0.54 to 0.11)

1.35 (0.45 to 4.08)

1.0 (1.6)

50

1.6 (2.1)

58

⫺0.32 (⫺0.70 to 0.06)

0.56 (0.28 to 1.11)

3.0 (2.4)

38

3.9 (2.5)

42

⫺0.36 (⫺0.81 to 0.08)

0.52 (0.23 to 1.17)

47

187

114

186

0.21 (0.14 to 0.33)

80

186

108

177

0.48 (0.32 to 0.73)

42

195

47

199

0.89 (0.55 to 1.42)

10

84

13

87

0.77 (0.32 to 1.86)

Abbreviations: BDSS, Birmingham Dyspepsia Symptoms Score; C, continuous measure; D, dichotomous; HADS, Hospital Anxiety and Depression Scale; OR,
odds ratio; SF-36, 36-Item Short Form Health Survey; SMD, standardized mean difference; STAI, State-Trait Anxiety Inventory; VAS, visual analog scale.
a Values in italics refer to estimated ORs converted from SMD for use in meta-analysis combining continuous and dichotomous variables.
b Only the state anxiety component was used in the analysis.
c Continuous data are shown for completeness; the comparison uses the OR from dichotomous data, which was also reported.
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Eleven trials examined primary
care visit rates after the intervention. 19-23,25-28,31,32 Eight trials
used case note reviews20-23,26-28,31
and 3 used patient self-report.19,25,32
Individual and overall effects are
shown in Figure 6, which indicates marked heterogeneity
between trials (I2 = 80%). Most of
this heterogeneity arose from 2
trials: one with a very small number of participants20 and the other
an older trial that predated Helicobacter pylori eradication for peptic
ulcer disease.19 When these 2 trials
were excluded, heterogeneity was
reduced (I2 = 33%), and the overall
effect was a reduction in subsequent visit rates of 0.77 (0.620.96). The rates of repeated visits
for control patients were 60%
in dyspepsia trials, with a number
needed to investigate of 16
(95% CI, 8-100), and 20% in back
pain trials, with a number needed
to investigate of 26 (95% CI,
15-155).
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COMMENT
Study or Subgroup

MAIN FINDINGS

Weight, %
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(95% CI)
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0.74 (0.31 to 1.77)
1.04 (0.49 to 2.21)

100.0

0.90 (0.51 to 1.59)

Favors
investigation

Favors
control

Short term

This systematic review indicates that
patients’ illness concern, health anxiety, and symptoms are not reduced
by diagnostic testing in the short or
the long term. Subsequent use of
health care resources may be reduced by diagnostic testing, although the number of patients
needed to investigate and avoid 1
subsequent visit varied from 16 to
26 depending on the symptom. In
the context of widespread belief that
diagnostic testing reassures patients, these findings suggest that
physicians overestimate the value of
testing when the probability of serious disease is low.

Kendrick et al,25 2001
Sox et al,32 1981
Subtotal (95% CI)

Heterogeneity: τ2 = 0.00; χ12 = 0.33 (P = .56); I 2 = 0%
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Figure 3. Effect of diagnostic testing on reduction of illness concern. The size of the data marker corresponds
to the relative weight assigned in the pooled analysis using random-effects models. OR indicates odds ratio.
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Although previous systematic reviews have used a narrow definition
of reassurance13 or have been limited to 1 specific clinical problem,37,38 we included a broader assessment of reassurance by including
the reduction of illness concern and
the expected consequences of reassurance; we also included a wide
range of clinical problems. This approach risks comparing trials that are
too dissimilar and for which metaanalysis may be inappropriate; however, we took the view that models
of symptom appraisal and reassurance are consistent across contexts10-12 and that all trials centered
on the decision to perform diagnostic testing or not. Substantial heterogeneity was seen only for the use of
health care resources and, because the
number of trials was small, we did not
perform a formal subgroup comparison. Outcome measures varied from
the well validated (such as the 36Item Short Form Health Survey) to
the ad hoc; the poorly validated measures might have been insufficiently
sensitive to change.
The studies in this review were
conducted in different places and
times during which the practice of
medicine and the expectations of patients changed. The study that
showed the greatest influence of diagnostic testing on reassurance19 was
for peptic ulcer disease in the 1980s,

Subtotal (95% CI)

40.3
59.7
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100.0
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Test for overall effect: z = 0.55 (P = .58)
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Figure 4. Effect of diagnostic testing on anxiety. The size of the data marker corresponds to the relative
weight assigned in the pooled analysis using random-effects models. SMD indicates standardized mean
difference.

when surgical treatment was common and before the recognition of
H pylori. Most of the eligible studies were conducted in European
health care systems, where access to
diagnostic testing may be more constrained than in US health care. We
examined reassurance for patients
only; we did not examine the reassurance (including the reassurance
that they were less likely to be sued)
that diagnostic tests provided for
physicians. A health economic analysis was beyond the scope of this review; however, because the cost of
a primary care consultation is less
than the cost of most diagnostic tests
and because several tests were required to avert 1 consultation, the
balance would not favor testing.
We did not examine differential effects of anxiety at baseline on subse-
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quent reassurance. One study reported a prespecified comparison
between more and less anxious patients and found that illness concern
was reduced more by diagnostic testing in patients with high anxiety levels, but these data were not available
from other trials.31 Although our
analysis highlights the limited value
of diagnostic testing in terms of reassurance, it does not address the
wider role of investigations in identifying disease or allowing the physician to rule out a particular differential diagnosis. Although the
prevalence of serious disease such as
cancer in the eligible trials varied from
less than 0.5% to 3%, our findings do
not address what pretest probability
of disease constitutes an appropriate
threshold for investigation to obtain
a diagnosis. In addition, our find-
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was observed on measures of concern.25 Thus, patients and physicians may value the immediate relief of reassurance, although the
benefits are not sustained. We found
a small reduction in subsequent primary care visits after diagnostic testing, but this reduction required several patients to undergo testing to
prevent 1 visit.
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Figure 5. Effect of diagnostic testing on presenting symptoms. The size of the data marker corresponds to
the relative weight assigned in the pooled analysis using random-effects models. OR indicates odds ratio.
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Figure 6. Effect of diagnostic testing on primary care visits. OR indicates odds ratio.

ings do not contradict guidelines for
rational requesting of tests that balance benefits against harms.
We did not find studies of complex or chronic symptoms. However, persistent symptoms with negative test results are associated with
frustration and dissatisfaction.39
INTERPRETATION
We found the use of diagnostic testing did little to reassure patients, and
this finding is inconsistent with beliefs expressed by physicians.3,7 One
explanation is that the reassurance
obtained by patients from negative di-

agnostic test results is transient. Observational studies suggest that illness concerns reappear within hours
of receiving a normal (negative) test
result,40,41 whereas the trials in our review measured effects after weeks or
months. The mechanism of transient reassurance appears to be predominantly emotional—a fleeting
sense of relief—in contrast to a more
sustained cognitive reassurance.10
One trial included in the review attempted to place a value on reassurance and found that patients were
willing to pay for the reassurance of
normal findings on spine radiography, although no discernible effect
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Because the number of trials in this
review is relatively small, further trials
may demonstrate an effect of diagnostic testing on reassurance among
patients with symptoms indicating a
low probability of disease. However,
the small effect sizes are in keeping
with the postulated psychological and
behavioral mechanisms underlying
symptom appraisal11 and reassurance.10,12 Thus, concentration of future research on the following 2 questions may be more important: (1) how
to maximize the reassurance value of
diagnostic tests and (2) whether reassurance should be targeted to particular patients. Three trials have reported that brief interventions to
increase the acceptability of negative test results lead to improved reassurance,42-44 and theoretical work
supports this finding.45 Targeting interventions (including reassurance
and cognitive-based rehabilitation) to
patients at higher risk of persistent
symptoms is effective in patients with
low back pain,46 and diagnostic testing accompanied by enhanced explanation can be an appropriate strategy. Meanwhile, physicians and
health care organizations should be
aware of the limitations of the transient reassurance provided by negative diagnostic test results and should
limit tests to those that influence clinical management. In summary, commonly used diagnostic tests have little
effect on several aspects of reassurance in patients whose symptoms indicate a low pretest probability of serious illness.
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INVITED COMMENTARY

Diagnostic Testing and the Illusory Reassurance
of Normal Results

D

iagnostic testing is enticing to patients and clinicians. It appears more objective and less pedestrian than a
simple clinical interview and physical examination. Medical certainty
is seldom solidified until all the tests
results are in. Patients anxiously
await the telephone call or letter announcing “your tests are all normal.” Indeed, the grander the technology, the more alluring. However,
the testing imperative can become
addictive. As noted in a 1991 cautionary essay:
Technology pounds upon the shore, but
the danger is the undertow. The effacement of sand castles we abide; the relentless tug is another matter, sucking
us deeper. Like systole and diastole, there
is faint pause, endless indications.
Imaging fits the metaphor, wave after
wave: radionuclide scanning, computerized tomography, magnetic resonance imaging, duplex sonography. The
very names captivate our diagnostic instincts, and yet excess appears inevitable. . . . Endoscopy is equally irrepressible. . . . To witness a cause transcends
the more banal concerns of costs and
therapeutic outcome. Follow-up is inconvenient. To wait and see whether
growing suspicions will justify exploration or whether signs and symptoms
prove merely transitory cannot compete with immediate visualization.1

Like many of our treatments,
however, diagnostic testing is not
without its adverse effects. Increased health care costs are the most
obvious: wide geographic variations in the use of expensive tests
persist more than 30 years after such

inexplicable variation was first exposed.2 Still more insidious consequences lurk. One is the problem of
false-positive results. The prevalence of detecting a serious condition may be as low as 0.5% to 3.0%
when diagnostic tests are ordered in
patients with a low probability of disease,3 meaning that a diagnostic test
with a 90% sensitivity and 90%
specificity would yield 4 to 19 falsepositive results for every truepositive result in patients for whom
the test is ordered simply to rule out
a disease for which the clinical suspicion is already low. This disproportionately high false-positive rate
may then cascade into additional and
sometimes invasive procedures, not
to mention considerable patient
anxiety that may persist months after a negative finding of a workup
cancels out the initial test results.
One might consider this PTSD (posttest stress disorder) an iatrogenic
variant of the traditional PTSD (posttraumatic stress disorder).
False-negative results can also be
a concern. For example, the high diagnostic accuracy of abdominal computed tomography for appendicitis
and renal colic does not generalize
to patients presenting to the emergency department with undifferentiated upper abdominal pain, where
the negative predictive value is only
64%.4 That means as many as 1 of 3
normal abdominal computed tomographic scans in this population may
represent a false-negative test result, with the most commonly
missed pathologic changes being in-
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flammatory conditions of the biliary tract and upper gastrointestinal
tract systems.
In addition, reflexive test ordering may marginalize the clinical examination. Preliminary data suggest that that the history typically
accounts for 75% or more of the diagnostic yield when evaluating common symptoms; the physical examination, 10% to 15%; and testing,
generally less than 10%. 5 Ironically, the US reimbursement system financially incentivizes these
components in the reverse order. Diagnostic testing and procedures receive the highest remuneration and,
even within the clinical encounter,
evaluation and management coding favors from a billing standpoint
the physical examination of more
bodily parts (even if irrelevant to the
presenting complaint) over a detailed and more diagnostically informative interview.
Despite these limitations of diagnostic testing in patients with a low
probability of disease, a conventional justification is reassurance of
the patient. However, the metaanalysis by Rolfe and Burton3 suggests that even this benefit may be
overestimated. The authors included only trials in which patients
with a low probability of disease
were randomized to receive initial diagnostic testing vs a nontesting approach. The patient sample is appropriate because most would agree
that diagnostic testing is warranted
to rule in or confirm a suspected disease, determine its extent or sever-
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