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A B S T R A C T

Question: Does feeling reassured after a consultation reduce future disability or healthcare use in people
with acute low back pain (LBP)? Design: Mediation analysis of a randomised, sham-controlled trial.
Participants: Two hundred and two people with acute LBP at above average risk (high risk) of developing
chronic LBP. Intervention: All participants received guideline-based care from their usual clinician. Partic-
ipants received two additional 1-hour sessions of patient education focused on emphasising the benign
nature of LBP or sham patient education that included active listening only. Outcome measures: The two
primary outcomes for this study were self-reported disability and healthcare use. The mediator was feeling
reassured that LBP was not caused by serious illness. Results: Data from 194 (96%) participants and 178 (88%)
participants were included in the analysis for disability and healthcare use outcome models, respectively.
Feeling reassured did not mediate the effect of the intervention on disability (indirect effect 20.23, 95%
CI 20.71 to 0.18) or healthcare use (indirect effect 0.00, 95% CI 20.04 to 0.04). Patient education intervention
increased feeling reassured (1.14 points, 95% CI 0.43 to 1.85) compared with sham patient education.
However, the mediator (ie, feeling reassured) did not reduce disability (20.20 points, 95% CI 20.58 to 0.19) or
healthcare use (OR 1.09, 95% CI 0.98 to 1.21). Conclusion: Feeling reassured after a consultation did not lead
to improvements in disability and healthcare use for people with acute LBP. Clinicians should reflect on
the time that they allocate to reassuring their patients and consider reallocating time to other aspects
of the consultation that could reduce disability and future healthcare use. Trial registration:
ACTRN12612001180808, study protocol https://osf.io/4tfaz/. [Cashin AG, Lee H, Traeger AC, Hübscher M,
Skinner IW, McAuley JH (2021) Feeling reassured after a consultation does not reduce disability or
healthcare use in people with acute low back pain: a mediation analysis of a randomised trial. Journal of
Physiotherapy 67:197–200]
© 2021 Australian Physiotherapy Association. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

There are increasing demands on primary care clinicians and more
than half report feeling stressed due to a lack of time.1 The efficient
use of the consultation is critical to provide guideline-based care that
is individualised for the patient. Clinicians often spend time reas-
suring patients, which is a core aspect of daily practice.2 Clinicians
reassure patients to reduce their fears and worries about their health
and to change future healthcare behaviours3 such as self-reported
disability and healthcare use. Little is known about whether feeling
reassured can change self-reported disability and healthcare use. It is
important to understand these effects so that clinicians can efficiently
manage their consultation by focusing on aspects of care that are
likely to improve patient outcomes.
n. Published by Elsevier B.V. This is
Low back pain is the second most common symptom-related
reason to consult with a primary care clinician4 and the majority of
people with low back pain seek care.5 For nearly three decades low
back pain has been the leading cause of disability worldwide.6 The
healthcare burden associated with low back pain is increasing more
rapidly than for any other disease or condition.7

Primary care guidelines for the management of low back pain
advise clinicians to focus on providing reassurance that back pain is
benign and on advice that encourages self-management.8 Feeling
reassured (ie, the removal of fears about serious illness) can be
effectively achieved by using patient education for those with low
back pain.3

The role of feeling reassured following a patient education inter-
vention on health outcomes can be investigated through causal
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inference methods such as mediation analysis.9 This method can be
used to investigate the mechanisms by which health interventions
are expected to have their effects on health outcomes by partitioning
the total effect of an intervention into an indirect effect, which
operates through a selected mechanism of interest, and a direct effect,
which operates through all other mechanisms.10,11 Well-conducted
mediation analyses can guide the optimisation and implementation
of health interventions into clinical practice.12

Therefore, the study question for this mediation analysis was:

Does feeling reassured after a consultation reduce future disability
or healthcare use in people with acute low back pain?
Method

This study was a mediation analysis10 of a randomised,
sham-controlled clinical trial (the PREVENT trial,
ACTRN12612001180808)13 that compared patient education with
sham patient education. The methods and main results for the pri-
mary outcome (ie, pain) have been reported elsewhere.13 Briefly, 202
participants aged between 18 and 75 who all had low back pain with
or without leg pain for , 6 weeks’ duration were recruited from
primary care in Sydney, Australia, and enrolled in the study. Between
10 September 2013 and 2 December 2015, participants who were at
above average risk (high risk) of developing chronic low back pain
based on the Predicting the Inception of Chronic Pain (PICKUP) Tool –
a validated prognostic model14 – were randomised in a 1:1 ratio to
receive either patient education or sham patient education. Partici-
pants received two 1-hour treatment sessions of either patient edu-
cation focused on emphasising the biopsychosocial and benign nature
of low back pain adapted from the book Explain Pain15 for people with
acute low back pain at high risk of chronicity, or sham patient edu-
cation that only included active listening designed to control for time
with an expert clinician. The protocol for this current study was
preregistered prior to data analysis on the Open Science Framework at
https://osf.io/4tfaz/.
Mediator and outcomes

The two primary outcomes for this current study were the mean
rating of disability (as self-reported on the 24-item Roland-Morris
Disability questionnaire,16 assessed 3 months after the onset of low
back pain) and healthcare use (dichotomised as having sought
healthcare for low back pain or not in the last 6 months, assessed 12
months after the onset of low back pain). Disability and healthcare
use were selected as the primary outcomes because they have been
proposed, at least in part, to be influenced by feeling reassured (the
proposed mediator)17,18 and by patient education.13 Feeling reassured
that low back pain was not caused by serious illness was selected as
the mediator because one of the primary aims of patient education is
to reassure the patient.3 Feeling reassured was assessed on a 0 to 10
Likert scale (0 not reassured to 10 completely reassured) in response
to the question ‘How reassured do you feel that there is no serious
condition causing your back pain?’ adapted from Deyo et al,19 at
1 week after the two consultations. Mediator and outcome assess-
ments were assessed by a blinded assessor and self-reported by the
patient.
Causal assumptions

We assumed no confounding of the intervention-mediator and
intervention-outcome effects because treatment allocation was
randomised. To identify possible confounders of the mediator-
outcome effect, we constructed directed acyclic graphs,20 as pre-
sented in Figures 1 and 2 on the eAddenda. The minimum sufficient
set of possible confounders for the mediator-outcome effects
included: healthcare setting, back beliefs, pain self-efficacy, pain
catastrophising, and depressive symptoms.
Statistical analysis

We followed a preregistered analysis plan for the mediation
analysis (https://osf.io/4tfaz/). We used a model-based inference
approach to mediation analyses developed by Imai, Keel and Ting-
ley.21 All analyses were conducted in R softwarea using the ‘media-
tion’ package.22

We constructed a single mediator model for each outcome
(disability and healthcare use). For each mediator model, we esti-
mated the intervention-mediator effect, the mediator-outcome effect,
the average causal mediation effect (ACME), the average direct effect
(ADE) and the average total effect (ATE). The ACME is the average
intervention effect through the mediator; the ADE is the average
intervention effect that works through all other mechanisms,
excluding the selected mediator; and the ATE is the average effect of
the intervention on the outcome. The ATE is the sum of the ACME and
ADE on the additive scale.

For each causal model, we fitted two regression models: a medi-
ator model and an outcome model. The mediator models used linear
regression with treatment allocation as the independent variable and
the mediator as the dependent variable, with the baseline level of the
mediator as a covariate. The outcome model for disability used linear
regression and the outcome model for healthcare use used probit
regression. Each outcome model was constructed with the mediator
as the independent variable, the outcome as the dependent variable,
and the treatment allocation, baseline values of the meditator and
outcome variable (disability model only) in addition to the set of
observed pre-treatment confounders as covariates. To improve model
flexibility, we included an interaction term (treatment allocation 3

mediator) in the outcome models.11 We used the ‘mediate’ function22

to compute ATE, ACME and ADE. We computed 1,000 bootstrapped
simulations to generate 95% confidence intervals. We interpreted the
average of the two conditional effects for the ACME and ADE as there
was no evidence for a significant (p , 0.05) intervention-mediator
interaction. We conducted all analyses on complete cases (,15%
missing in all models).
Results

Data from 194 (96%) participants and 178 (88%) participants were
included in the analysis for disability and healthcare use outcome
models, respectively. Missing data was due to participants lost to
follow-up (lost contact) at 3 and 12 months. The baseline de-
mographics of the 202 participants randomised for the trial are
shown in Table 1.

Patient education compared with sham education increased
feeling reassured 1 week after the intervention by 1.14 points (95% CI
0.43 to 1.85, p = 0.002), as shown in Table 2. However, feeling reas-
sured was not associated with either disability (20.20 points, 95%
CI 20.58 to 0.19, p = 0.32) or healthcare use (OR 1.09, 95% CI 0.98 to
1.21, p = 0.79), as shown in Table 2. The ACME for disability was 20.23
(95% CI 20.71 to 0.18, p = 0.23) and for healthcare use 0.00 (95%
CI 20.04 to 0.04, p = 0.82), as shown in Figure 3.

We did not conduct the pre-planned sensitivity analyses or the
secondary analyses investigating the magnitude of change required in
the mediator reassurance to produce a minimum clinically important
difference in the outcomes disability and healthcare use. These
sensitivity and secondary analyses were abandoned because the
mediator was not found to be associated with the outcomes and there
was no evidence for an indirect effect.
Discussion

Reducing fears of serious illness in people with acute low back
pain did not lead to improvements in disability or reduce healthcare
use. Although clinical guidelines recommend that clinicians spend
time reassuring patients with acute low back pain, this study suggests
that if the objective of the consultation is to improve patient

https://osf.io/4tfaz/
https://osf.io/4tfaz/


Table 2
Effect decomposition for the effect of patient education on disability and healthcare use, with feeling reassured as the hypothesised mediator.

Analysis Intervention-mediator
effect (path a)

Mediator-outcome
effect (path b)

ATE ADE ACME

Feeling reassured
Disability 1.14

(0.43 to 1.85)a
20.20

(20.58 to 0.19)
21.28

(22.70 to 0.15)
21.05

(22.49 to 0.42)
20.23

(20.71 to 0.18)
Healthcare use 1.14

(0.43 to 1.85)a
1.09

(0.98 to 1.21)b
20.06

(20.20 to 0.09)
20.06

(20.21 to 0.10)
0.00

(20.04 to 0.04)

All effects unstandardised and presented with their 95% confidence intervals.
ACME = average causal mediation effect, ADE = average direct effect, ATE = average total effect.

a P value , 0.05.
b The healthcare use mediator-outcome effect is presented as an odds ratio.
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B
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Figure 3. Effect decomposition plots for each mediator model: (a) disability and
(b) healthcare use.
For the ACME and ADE, solid dots and lines represent point estimates and 95% con-
fidence intervals for the patient education group; the hollow dots and broken lines
represent point estimates and confidence intervals for the sham patient education
group. For the total effect, the solid dot and line represent the point estimate and 95%
confidence interval for the marginal effect. All effects are reported unstandardised
with their 95% confidence intervals.
ACME = average causal mediation effect, ADE = average direct effect.

Table 1
Baseline characteristics of the participants randomised in the trial.

Characteristic Patient
education
(n = 101)

Sham
education
(n = 101)

Total
(n = 202)

Age (y), mean (SD) 46.5 (14.7) 43.8 (14.1) 45.1 (14.5)
Female, n (%) 53 (52) 50 (50) 103 (51)
Pain intensity (0 to 10), mean (SD)a 6.3 (2.4) 6.1 (2.2) 6.2 (2.3)
Disability (0 to 24), mean (SD)b 11.0 (5.4) 11.7 (5.8) 11.4 (5.6)
Feeling reassured (0 to 10), mean (SD)c 5.6 (2.7) 5.4 (2.7) 5.5 (2.7)
Possible confounders

Clinician healthcare setting, n (%)d 82 (81) 85 (84) 167 (83)
Back beliefs (9 to 45), mean (SD)e 27.7 (6.8) 28.3 (6.4) 28.0 (6.6)
Pain self-efficacy (0 to 60), mean (SD)f 35.5 (13.1) 33.2 (13.0) 34.3 (13.0)
Catastrophising (0 to 52), mean (SD)g 18.4 (12.0) 19.9 (11.2) 19.1 (11.6)
Depressive symptoms (0 to 21), mean (SD)h 4.1 (3.7) 5.1 (5.0) 4.6 (4.4)

a Numeric rating scale with range from 0 (no pain) to 10 (worst pain possible).
b Roland Morris Disability Questionnaire with range from 0 (no disability) to 24 (high disability).
c ‘How reassured do you feel that there is no serious condition causing your back pain?’ Range from 0 (not reassured at all) to 10 (completely reassured).
d Referred by a physiotherapist.
e Back Beliefs Questionnaire with range from 9 (maladaptive or pessimistic beliefs) to 45 (helpful or positive beliefs).
f Pain Self-Efficacy Questionnaire with range from 0 (low pain self-efficacy) to 60 (high pain self-efficacy).
g Pain Catastrophizing Scale with range from 0 (low catastrophising) to 52 (high catastrophising).
h Depression severity scale of Depression, Anxiety and Stress Scale with range from 0 (no depressive symptoms) to 21 (high depressive symptoms).
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outcomes such as disability or healthcare use, clinicians should pri-
oritise other aspects of the clinical encounter.

During the consultation, clinicians may feel compelled to reas-
sure their patient that no serious illness is causing their back pain.
Patients commonly request, and clinicians routinely order, diag-
nostic imaging of the spine to provide reassurance. Data now sug-
gest that imaging does not reduce fears23 or improve outcomes24

and is therefore not recommended for non-specific low back
pain.8 Clinicians may also consider patient education to reduce fears
of serious illness.3 The findings from this study show that although
patient education can effectively reassure patients, this does not
lead to improved healthcare behaviours. Considering the time re-
straints within clinical practice, clinicians should be selective in
how much time they allocate to providing reassurance. Although it
is natural for a clinician to reassure a patient who is distressed,
clinicians risk overestimating the impact of feeling reassured on
outcomes. Clinicians could spend more time: listening to their
patient’s story;25 estimating and discussing their prognosis;14

and matching their preferences with recommended non-
pharmacological treatment options and self-management
strategies.8

The main limitation of this study is that the duration of patient
education intervention delivered was greater than what is typically
provided in primary care. Although the interpretation of the effect
of feeling reassured on disability and healthcare use is in relation
to this 2-hour intervention, it is unlikely that a shorter, more
pragmatic patient education intervention would have shown a
mediating effect. Finally, the study population excluded people with
acute low back pain who were at lower than average risk of pain
chronicity, which may have influenced the generalisability of
findings.

Comprehensive attempts to remove a patient’s fear of serious
illness (eg, through extended consultations) are unlikely to improve
outcomes and therefore may be unwarranted. Although reassurance
is a core aspect of clinical practice, clinicians should consider reallo-
cating time to other aspects of the consultation that could reduce
disability and future healthcare use.
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What was already known on this topic: Clinical guidelines
for the management of low back pain advise clinicians to spend
time reassuring patients to aid recovery. Patient education is an
effective means of reassuring patients.
What this study adds: Patient reports of feeling reassured
following patient education consultations did not lead to improve-
ments in disability and healthcare use. Clinicians should reconsider
the role of efforts to reassure their patients in consultations for
acute low back pain.

Footnotes: a R software V3.6.1, R Core Team, Vienna, Austria.
eAddenda: Figures 1 and 2 can be found online at https://doi.org/

10.1016/j.jphys.2021.06.007.
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