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A B S T R A C T

Question: What are the smallest worthwhile effects of nonsteroidal anti-inflammatory drugs (NSAIDs) for
people with acute and chronic low back pain (LBP)? What is the smallest worthwhile effect of
individualised exercise for people with chronic LBP compared with no intervention? Design: Benefit-harm
trade-off study. Participants: Participants were recruited by advertisement on social media and included if
they were English-speaking adults in Australia who had non-specific LBP. Outcome measure: Pain intensity.
Results: A total of 116 people with acute LBP and 230 people with chronic LBP were recruited. For acute LBP,
the smallest worthwhile effect of NSAIDs additional to no interventionwas a 30% (IQR 10 to 40%) reduction in
pain intensity. For chronic LBP, the smallest worthwhile effect of NSAIDs additional to no intervention was a
27.5% (IQR 10 to 50%) reduction in pain intensity. For chronic LBP, the smallest worthwhile effect of exercise
additional to no intervention was a 20% (IQR 10 to 40%) reduction in pain intensity. There were small as-
sociations between baseline pain, duration of pain and level of exercise and the smallest worthwhile effect of
NSAIDs for acute LBP. There were no other clear associations. Conclusions: For people with LBP, the smallest
worthwhile effect of exercise and NSAIDs additional to no intervention is approximately a 20 to 30%
reduction in pain. These results can inform the interpretation of the effects of NSAIDs and exercise in
randomised trials and meta-analyses, incorporating consumers’ perspectives. Further research on compari-
sons between different interventions and on other core LBP outcomes may inform decision-making.
Registration: OSF osf.io/3erjx/. [Hansford HJ, Jones MD, Cashin AG, Ostelo RWJG, Chiarotto A, Williams SA,
Sharma S, Devonshire JJ, Ferraro MC, Wewege MA, McAuley JH (2023) The smallest worthwhile effect on
pain intensity of nonsteroidal anti-inflammatory drugs and exercise therapy for acute and chronic low
back pain: a benefit-harm trade-off study. Journal of Physiotherapy -:-–-]
© 2023 Published by Elsevier B.V. on behalf of Australian Physiotherapy Association. This is an open access

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

Low back pain (LBP) has been the leading cause of years lived with
disability globally for 3 decades, with an estimated 568 million
people reporting LBP in 2019.1 It has a lifetime prevalence of up to
80% and half of those people seek care for their LBP.2 For 80 to 90% of
patients a specific patho-mechanical cause cannot be reliably iden-
tified and LBP is considered to be non-specific.3

To manage non-specific LBP, clinical practice guidelines commonly
recommend nonsteroidal anti-inflammatory drugs (NSAIDs) for acute/
subacute LBP (, 3 months) and chronic LBP (. 3 months), as well as
exercise for chronic LBP.4 For people with LBP, pain is a common reason
for seeking care5 and pain relief is an important outcome of
alf of Australian Physiotherapy A
intervention.6–8 Systematic reviews show that, compared with pla-
cebo, NSAIDs reduce pain intensity on a 0-to-10 numerical pain rating
scale (NPRS) by 0.7 (95% CI 0.4 to 1.1) points in acute LBP9 and by 0.7
(95% CI 0.3 to 1.1) points in chronic LBP.10 For chronic LBP, exercise
compared with no intervention or usual care reduces pain intensity by
1.5 (95% CI 1.2 to 1.8) points on a 0-to-10 NPRS.11 It is unclear whether
people with LBP consider effects of this magnitude worthwhile.12

The minimum benefit of an intervention that patients consider
worthwhile given the costs, risks and inconveniences is often called
the smallest worthwhile effect.13–15 Estimates of the smallest worth-
while effect can inform research, clinical and policy decisions. Benefit-
harm trade-off is a frequently used method used to estimate the
smallest worthwhile effect.14,16–21 Benefit-harm trade-off provides the
ssociation. This is an open access article under the CC BY-NC-ND license (http://
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patients’ perspectives on the smallest difference between in-
terventions that they would consider to be worth undertaking the
intervention compared with an alternative intervention.12,15,22–24 A
discrete choice experiment is another method used to estimate the
smallest worthwhile effect; however, there have previously been dis-
crepancies between estimates of the smallest worthwhile effect from
benefit-harm trade-off and discrete choice experiment methods.20

The smallest worthwhile effect for people with chronic LBP has
been estimated to be a 20% reduction in pain intensity for physio-
therapy,14,19 and a 30% reduction for NSAIDs,14 in addition to no
intervention (ie, natural history, regression to the mean, etc).14 The
utility of the estimates of the smallest worthwhile effect of physio-
therapy is limited, as these interventions do not reflect the more
specific and contemporary recommendations for LBP.4 There are no
published estimates of the smallest worthwhile effect of guideline-
recommended interventions such as NSAIDs for people with acute
LBP and individualised exercise for people with chronic LBP. The
smallest worthwhile effect of NSAIDs for chronic LBP has been re-
ported;14 however, this has not been replicated.

Providing guidance on the smallest worthwhile effect for
guideline-recommended interventions will help stakeholders
(including researchers, clinicians and policymakers) interpret
between-group effects in randomised trials and meta-analyses, and
implement and evaluate interventions.

Therefore, the specific research questions for this benefit-harm
trade-off study were:

1. What are the smallest worthwhile effects of NSAIDs for people
with acute and chronic LBP?

2. What is the smallest worthwhile effect of individualised exercise
for people with chronic LBP compared with no intervention?
Methods

Design

This was a benefit-harm trade-off study. The protocol was registered
on the Open Science Framework25 prior to data collection. Considering
that there is no specific reporting guideline for studies using the
benefit-harm trade-off method, the findings are reported following the
Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guideline.26 The study conformed to the Declaration of Hel-
sinki. Patients were not involved when designing this study.

Eligibility criteria

Patients were included if they were aged � 18 years, proficient in
English and reported having current non-specific LBP, defined as pain
lasting for � 1 day, in the area on the posterior aspect of the body
from the lower margin of the 12th ribs to the gluteal folds.1 Patients
were excluded if they had recent surgery (, 3 months ago) to the
lower limbs or back, or if they were living outside of Australia (due to
differing costs of interventions globally).

Recruitment

Participants were recruited by targeted advertisements on online
social media (Facebook, Twitter and TikTok) between 15 July 2021
and 30 August 2022. Paid advertisements were limited to users of
Facebook in Australia aged . 18 years. Other terms of interest were
used for targeting the advertisements (Appendix 1 on the eAddenda).
Participants were also recruited through email contact of people who
expressed interest in participating in future research from our group.

Data collection

Demographic and descriptive data including sex, previous expe-
rience with the intervention/s (NSAIDs and/or exercise), perceived
general health status using a 5-point Likert scale,27 self-reported
duration of weekly physical activity using a 5-point Likert scale,
pain intensity over the past 24 hours using the 0-to-10 NPRS28 and
pain duration were collected using an online survey using Research
Electronic Data Capture (REDCap).29,30 The survey codebook is
available on OSF (osf.io/3erjx/) and Appendix 2 on the eAddenda.

Benefit-harm trade-off

Benefit-harm trade-off14,19,20 was used to estimate the smallest
worthwhile effect using an online REDCap29,30 survey. Participants
were presented with a description of the intervention explaining the
costs, potential risks and inconveniences (Appendix 3 on the eAd-
denda). Participants were then asked if they would consider the
intervention worthwhile with a complete reduction in pain. If partic-
ipants would not consider the intervention worthwhile, they did not
complete the benefit-harm trade-off questions and were not included
in the estimation of the smallest worthwhile effect because there was
no minimum benefit these participants would consider worthwhile.
Participants who would consider the intervention worthwhile were
then asked to provide the percentage of pain reduction that they
would require to make the intervention worthwhile that was in
addition to no intervention (ie, natural history, regression to the mean,
etc) – described to participants as a 30% reduction for acute LBP and a
20% reduction for chronic LBP in the next week31 – while considering
the potential costs, risks and inconveniences (Figure 1). Pain intensity
was selected as the outcome of interest, as it is an outcome that is
important to patients32 and is commonly used in reports of rando-
mised trials as a primary outcome.33

As guidelines suggest that exercise should be individualised,
participants were asked to design their ‘ideal’ exercise program based
on exercise modality (aerobic, Pilates/yoga, strengthening and stabi-
lisation), weekly duration (, 60 minutes, 60 to 90 minutes, 90 to 120
minutes, 120 to 150 minutes or . 150 minutes) and level of super-
vision (supervised fortnightly by a health professional or not). It was
possible to choose multiple modalities of exercise (ie, a participant’s
ideal program could include both aerobic and strengthening exer-
cise). The ‘exercise program’ that participants chose was then shown
to them, and the respective costs and inconveniences were outlined.
Participants provided responses to the benefit-harm trade-off ques-
tions based on their individualised program. Complete benefit-harm
trade-off questions for all interventions can be found in Appendix 3.

Data analysis

Sample size calculation
There are no guidelines for estimating the sample size required to

estimate the smallest worthwhile effect; therefore, it was decided to
power the study on the regression analyses. Using an online sample
size calculator,34 it was determined that 182 participants (91 each of
acute and chronic LBP) were required to conduct independent linear
regressions of six baseline characteristics and the smallest worth-
while effect in the benefit-harm trade-off study with a = 0.05 and
power = 0.8. This approach is in line with previous benefit-harm
trade-off studies.14,19

Calculation of the smallest worthwhile effect
Packages35–42 in R softwarea were used to organise and analyse

the data.43 The smallest worthwhile effect was estimated as the
median and interquartile range (IQR) of the lowest reduction in pain
intensity (%) that participants considered worthwhile in addition to
no intervention. All other results are presented as mean and standard
deviation unless otherwise indicated. Univariable linear regression
models were used to estimate associations between baseline char-
acteristics (ie, pain intensity, duration of LBP, previous usage of
NSAIDs or exercise, sex, perceived health status, level of exercise) and
the smallest worthwhile effect of NSAIDs (acute and chronic LBP) and
exercise (chronic LBP only). The non-parametric bootstrap with 1,000
replicates was used to estimate 95% confidence intervals (CI) for the
observed associations.44



If you didn’t take the pills your back pain could get about
20% better in the next week as this is the natural course of 
low back pain. 

If you got a complete reduction in pain with the anti-
Inflammatory pills would you consider them worthwhile?

If you didn’t take the drugs your back pain could get about
20% better in the next week as this is the natural course of 
low back pain. 

However, if you were given the anti-inflammatory drugs,
how much additional reduction of your pain would you
need to see to make the drugs worthwhile?

Now, suppose you only got 30% better on top of the initial 
20% improvement (ie, a 50% total reduction). 

Would that be enough of a reduction in pain to make the
drugs worth their cost and side-effects?

Now, suppose you only got 20% better on top of the initial 
20% (ie, a 40% total reduction). 

Would that be enough of a reduction in pain to make the
drugs worth their cost and side-effects?

Yes No

reset

40

number is in percentage improvement in pain intensity

Yes No

reset

Yes No

reset

Figure 1. An example of the benefit-harm trade-off questions for nonsteroidal anti-inflammatory drugs asked to participants; the smallest worthwhile effect for this participant
would be 30%.
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To assist with interpretation of the results, the percentage of
the smallest worthwhile effect was converted to between-group
point-estimates representing different hypothetical levels of
baseline pain (4, 5, 6, 7, 8 on a 0-to-10 NPRS).45 These point
estimates of the smallest worthwhile effect were calculated as
below:

smallest worthwhile effect ð =10Þ¼ smallest worthwhile effect ð%Þ
3 baseline NPRS pain ð =10Þ
Post-hoc analyses

We aimed to explore the impact that the description of the risk of
interventions had on the smallest worthwhile effect. We made no
changes to the inclusion criteria, data collection or sample size re-
quirements. The first pre-specified survey described NSAIDs as having
rare but serious risks, and exercise having minor risks, similar to
previous benefit-harm trade-off studies.14 The second survey modi-
fied the descriptions of risks, with NSAIDs described as having minor
risks and exercise having rare but serious risks. Complete descriptions
are displayed in Appendix 3. We did not modify the description of
NSAIDs for people with acute LBP due to the lack of comparison. A
more detailed description of the exploratory investigation can be
seen in Appendix 4 on the eAddenda. We report all post-hoc analyses
as sensitivity analyses. The second sample was recruited, following
the same methods outlined earlier, between 12 May 2022 and 30
August 2022. A Shapiro-Wilk test was used to assess data normality.46

To assess whether the distribution of the smallest worthwhile effect
differed between the two samples recruited, where appropriate we
used a Mann-Whitney U test47 in the presence of non-normally
distributed data and an independent t-test when data were nor-
mally distributed. If assumptions of the statistical tests were violated,
qualitative differences were presented in medians/means. Partici-
pants who responded to the both the first and second surveys were
removed from the second analysis.
Results

Compliance with the study protocol

We completed the methods described in the registered protocol
and the post-hoc analysis described above.

Characteristics of study participants

The initial survey link was accessed by 675 people, of whom 413
were eligible. Of those who were eligible, 346 participants (n = 116
acute, n = 230 chronic) provided data for at least one analysis (84%
completion rate) (Figure 2). Compared with completers, participants
who did not complete the survey were older and reported higher
pain intensity (Appendix 5 on the eAddenda). Characteristics of
participants included in the study are presented in Table 1.

Smallest worthwhile effect of NSAIDs for acute LBP

Twenty (18%) participants reported that they would not consider
taking NSAIDs for their LBP. For people with acute LBP who would
consider NSAIDs (n = 96), the smallest worthwhile effect was a 30%
(IQR 10 to 40) reduction in pain, additional to no intervention
(Figure 3). People with a higher baseline pain intensity (0 to 10, b =
–2.6%, 95% CI –4.2 to –1.2), longer duration of pain (weeks, b = –1.3%,
95% CI –2.4 to –0.2) and lower baseline level of exercise (b = 3.9%, 95%
CI 0.6 to 7.2) required a slightly lower smallest worthwhile effect of
NSAIDs. No clear associations were observed between the other
baseline characteristics (ie, previous use of NSAIDs, sex and perceived
health status) and the smallest worthwhile effect of NSAIDs in acute
LBP (Appendix 6 on the eAddenda).

Smallest worthwhile effect of NSAIDs for chronic LBP

Seventy (30%) participants indicated that they would not consider
taking NSAIDs for their chronic LBP. For people with chronic LBP who



Accessed the survey link 
(n = 675) 

Did not complete eligibility 
criteria  
(n = 152) 

Assessed for eligibility 
(n = 523) 

Ineligible (n = 110) a
● not English speaking (n = 2) 
● not in pain (n = 32) 
● recent surgery (n = 17) 
● not in Australia (n = 68) Eligible 

(n = 413) 

Did not provide data for at least 
one analysis b 

n = 67 
Provided data for at least one 
analysis 
(n = 346) 

Figure 2. Flow diagram of participants in the survey.
a Participants could be ineligible for multiple reasons.
b A description of participants who did not complete the survey can be seen in Appendix 4.
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would consider NSAIDs (n = 161), the smallest worthwhile effect was
a 27.5% (IQR 10 to 50) pain reduction, additional to no intervention
(Figure 4). There were no clear associations between any baseline
characteristics and the smallest worthwhile effect of NSAIDs for
people with chronic LBP (Appendix 6).
Smallest worthwhile effect of an individualised exercise program
for chronic LBP

Twenty participants (9%) indicated that they would not consider
an individualised exercise program. For people with chronic LBP who
would consider exercise (n = 200), the smallest worthwhile effect was
a 20% (IQR 10 to 40) reduction in pain, additional to no intervention
(Figure 5). There were no clear associations between any baseline
Table 1
Characteristics of participants who completed the survey.

Characteristic Acute (n = 116) Chronic (n = 230)

Sex, n (%) female 62 (53) 142 (62)
Pain intensity (0 to 10), mean (SD) 4.9 (2.2) 4.9 (2.3)
Age (y), mean (SD) 46.2 (14.8) 53.7 (14.5)
Duration of LBP, median (IQR) 4 wks (1.6 to 8) 13 yrs (7 to 23)
Perceived health status, n (%)
quite poor 3 (3) 10 (4)
poor 7 (6) 22 (10)
neither good nor poor 12 (11) 52 (23)
good 51 (45) 98 (43)
quite good 41 (36) 47 (21)

Previous experience with
exercise for LBP, n (%)

92 (80) 196 (85)

Previous experience with
NSAIDs for LBP, n (%)

81 (70) 177 (78)

Number of health professionals seen (n), n (%)
0 44 (38) 82 (36)
1 46 (40) 64 (28)
2 17 (15) 39 (17)
3 5 (4) 22 (10)
. 3 4 (4) 23 (10)

Not currently exercising, n (%) 18 (15) 67 (29)
Weekly physical activity (mins), n (%)
, 30 3/98 (3) 7/163 (4)
30 to 60 17/98 (17) 19/163 (12)
60 to 90 21/98 (21) 36/163 (22)
90 to 150 19/98 (19) 37/163 (23)
. 150 36/98 (37) 62/163 (39)

LBP = low back pain, NSAID = nonsteroidal anti-inflammatory drugs.
characteristics and the smallest worthwhile effect of exercise for
people with chronic LBP (Appendix 6).

Table 2 presents the hypothetical point-estimates that correspond
with the smallest worthwhile effect at different levels of baseline pain.

Sensitivity analyses

In the second survey, 689participants accessed the survey,with 184
unique respondents providing data for at least one analysis (Appendix
7 on the eAddenda). Compared to participants with chronic LBP in the
first survey, those in the second survey had: higher pain intensity (MD
0.9), shorter duration of LBP (MD –2.5 years), and poorer health status
(Appendix 7).

Smallest worthwhile effect of NSAIDs for chronic LBP

In the second survey, where participants were shown a ‘safe’
description of NSAIDs, 41 (22%) participants indicated that they
would not consider taking NSAIDs for their chronic LBP. In the ‘safe’
description of NSAIDs, for people who would consider NSAIDs (n =
142), the smallest worthwhile effect was a 30% (IQR 10 to 50%)
reduction in pain, additional to no intervention (Appendix 8 on the
eAddenda). The distributions were not symmetrical so we describe
qualitative differences in medians. The smallest worthwhile effect
was not clearly different between the two groups shown the ‘risky’ or
‘safe’ descriptions (difference in medians = 2.5%). There was a
meaningful positive association between prior NSAID use and
smallest worthwhile effect (b = 9.4%, 95% CI 1.6 to 17.4) (ie, those who
had used NSAIDs previously for their back pain required a nearly 10%
greater effect of NSAIDs to consider them worthwhile).

Smallest worthwhile effect of an individualised exercise program

In the second survey, where participants were shown a ‘risky’
descriptionof exercise, seven(4%)participants indicated that theywould
not consider an individualised exercise program. In the ‘risky’ descrip-
tion of exercise, for participants whowould consider exercise (n = 154),
the smallest worthwhile effect was a 20% (IQR 10 to 40%) reduction in
pain, additional to no intervention (Appendix 9 on the eAddenda). The
distributions were not symmetrical so we describe qualitative
differences inmedians. The smallestworthwhile effectwasnot different
between the two groups shown the ‘risky’ or ‘safe’ description (differ-
ence in medians = 0%). Preferences for exercise modality, duration and
level of supervision are displayed in Appendix 10 on the eAddenda.



Figure 3. Distribution of smallest worthwhile effects of nonsteroidal anti-inflammatory drugs for people with acute low back pain (n = 96). pc = percentile.
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Discussion

This study showed that people with LBP require a 20 to 30%
reduction in their pain intensity additional to no intervention (ie,
Figure 4. Distribution of smallest worthwhile effects of nonsteroidal anti-inflamm
natural history, regression to the mean) to consider the effects of
common guideline-recommended interventions (ie, NSAIDs and exer-
cise) worthwhile. Irrespective of pain duration (acute or chronic), people
with LBP require an approximately 30% reduction in pain intensity for
atory drugs for people with chronic low back pain (n = 161). pc = percentile.



Figure 5. Distribution of smallest worthwhile effects for exercise for people with chronic low back pain (n = 200). pc = percentile.
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NSAIDs to be worthwhile. The smallest worthwhile effect for exercise is
lower at a 20% reduction in pain. For people with acute LBP, the type of
participants who had a higher pain intensity, longer duration of back
pain and lower level of current exercise required a lower smallest
worthwhile effect. No baseline characteristics were clearly associated
with requiring a lower or higher smallest worthwhile effect for people
with chronic LBP. The mean pain intensity for this sample was 4.9 out of
10 for acute and chronic LBP, which was similar to or slightly lower than
samples of care-seeking adults with LBP in cohort studies31 and several
large randomised trials and meta-analyses.11,48–52 We believe that our
results are generalisable to those seeking care.

Efforts to estimate the smallest worthwhile effect are rarely re-
ported in the literature.15 For LBP, the smallest worthwhile effect of
NSAIDs and physiotherapy have previously been estimated14,19 at a 30%
and 20% reduction in pain, respectively. We found a smallest worth-
while effect of 27.5% of NSAIDs for people with chronic LBP, similar to
Table 2
Point estimates of the smallest worthwhile effect corresponding with different
hypothetical levels of baseline pain on the 0-to-10 numerical pain rating scale.

Hypothetical baseline
pain (0 to 10)

Point estimate of the SWE in addition to
no intervention (0 to 10)a

Acute LBP
(NSAIDsb)

Chronic LBP
(NSAIDsc)

Chronic LBP
(Exercised)

4 1.2 1.1 0.8
5e 1.5 1.4 1
6 1.8 1.7 1.2
7 2.1 1.9 1.4
8 2.4 2.2 1.6

LBP = low back pain, NSAIDs = nonsteroidal anti-inflammatory drugs, SWE = smallest
worthwhile effect.

a The point estimate is the reduction in pain required, in addition to no intervention.
b The smallest worthwhile effect of NSAIDs for acute LBP was 30%.
c The smallest worthwhile effect of NSAIDs for chronic LBP was 27.5%.
d The smallest worthwhile effect for exercise for chronic LBP was 20%.
e Baseline pain in our sample.
that of Ferreira et al,14 increasing confidence that the true value lies at
approximately 30%. We also extended these findings to people with
acute LBP, showing similar results (30% reduction in pain). Despite
similar smallest worthwhile effects, more participants with chronic
LBP (n = 70, 30%) would not consider taking NSAIDs, compared with
those with acute LBP (n = 20, 18%). This finding may be because people
with chronic low back pain had more experiences with NSAIDs
(chronic n = 177, 78%; acute n = 81, 70%) where NSAIDs had not helped
to relieve their pain. For exercise, the smallest worthwhile effect was
the same as reported for physiotherapy (20% reduction in pain), indi-
cating that these non-pharmacological interventions may be consid-
ered similarly worthwhile. Our findings enhance confidence in the
existing estimates of the smallest worthwhile effect but also extend
these to include estimates for currently recommended interventions.

All estimates of the smallest worthwhile effect are specific to the
comparison studied, in our case, NSAIDs or exercise compared with
no intervention. Our study demonstrates the importance of
intervention-specific measures when determining whether inter-
vention effects are meaningful to patients. In our study, and previ-
ously, the smallest worthwhile effect for pharmacological
interventions is higher than that for non-pharmacological ones.14

However, we aimed to mitigate the potential generalisability con-
cerns of previous studies that recruited via physiotherapy clinics by
sampling the general community via social media. Despite this, most
of our sample reported that they currently exercised, which may have
resulted in a group of people who prefer exercise as a modality to
manage their LBP. It may also be that participants’ preconceptions
about the safety and other benefits of exercise such as developing a
healthy lifestyle53 may be a reason for the lower smallest worthwhile
effect for exercise, compared with NSAIDs, even when the risks of
NSAIDs were described as being minor. Further research into the
determinants of the smallest worthwhile effect is required.

Despite being a widely used method to estimate the smallest
worthwhile effect,14,19 the measurement properties of the benefit-harm
trade-off method are not well established. Nonetheless, benefit-harm
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trade-off has notable strengths compared with other methods (eg,
anchor-based or distribution-based methods)54 often used to determine
the clinical importance of an intervention’s effect. The benefit-harm
trade-off method, unlike other methods, forces participants to choose
between two hypothetical scenarios, where they receive a treatment
and where they do not; the smallest worthwhile effect must therefore
be interpreted as a between-group difference. Benefit-harm trade-off
also relies on the patients’ interpretation of the intervention(s)
described; they will inevitably be influenced by prior beliefs and
experience. To understand the determinants of the smallest worthwhile
effect, we conducted an exploratory sensitivity analysis that described
NSAIDs in safer terms and exercise in riskier terms than in the original
study. Our findings suggest that the description of harms does not alter
the smallest worthwhile effect. The discrete choice experiment is
another method used to estimate the smallest worthwhile effect,
particularly for complex interventions such as exercise, where multiple
characteristics may change how worthwhile an intervention may be.
The benefit-harm trade-off method is limited in this regard, as only the
amount of benefit changes across the decision-making process.13

However, estimates obtained from discrete choice experiments have
shown discrepancies with estimates from benefit-harm trade-off
studies and thus the validity of the discrete choice experiment is un-
certain.20 For the smallest worthwhile effect to be adopted more
broadly, the field may benefit from assessing the reliability and validity
of the benefit-harm trade-off and discrete choice experiment methods.

To help patients easily rate improvements in their pain intensity in
the benefit-harm trade-off questions, we presented a percentage
reduction in pain intensity as opposed to an absolute change (eg, 2 out
of 10). Using a percentage has the benefit of the smallest worthwhile
effect being easily applied to any quantitative scales of a similar
construct (as done in Table 2), not just the one investigated. However,
to further strengthen the validity of the benefit-harm trade-off
method, qualitative work should be conducted to identify how best to
ask patients these questions. Future research may benefit from
investigating the smallest worthwhile effect of exercise and NSAIDs on
scales of other constructs such as physical function. We followed a
similar approach to previous research and found that our estimates of
the smallest worthwhile effect were similarly distributed,14 with an
interquartile range of 10 to 40 for NSAIDs and range spanning all op-
tions (0 to 70% for acute LBP, 0 to 80% for chronic LBP). The range of
possible values does not extend to 100% as the smallest worthwhile
effect represents a between-group difference and must not be inter-
preted as a change from baseline.

Our study extends previous research by investigating currently
recommended interventions for acute and chronic LBP, providing
researchers, clinicians and policymakers with up-to-date evidence to
guide the interpretation of results from randomised trials and meta-
analyses of NSAIDs and exercise when compared with no interven-
tion. When interpreting a meta-analysis of exercise compared with
no treatment, usual care or placebo with the smallest worthwhile
effect, exercise clearly produces clinically meaningful reductions in
pain intensity for chronic LBP (–1.52 out of 10 (95% CI –1.83 to –1.22),
equating to a difference of –30% between groups).11 Exercise is
seldom compared with placebo/sham in clinical trials of LBP11 so our
results for the smallest worthwhile effect for exercise may have
greater applicability for interpreting these studies.

Our study used the benefit-harm trade-off method16 to establish
the smallest worthwhile effect.12 In contrast to widely used clinical
significance measures like the minimum clinically important differ-
ence,15 the smallest worthwhile effect is determined by patients, is
specific to an intervention accounting for its costs, risks and in-
conveniences, and represents a between-group difference. These
characteristics of the smallest worthwhile effect enable a more
patient-centred interpretation of randomised trials and meta-ana-
lyses12,13,22 of interventions for which the smallest worthwhile effect
has been determined.

Our sample was recruited via social media, which may have
limited generalisability.55,56 However, our sample does appear similar
to care-seeking LBP populations in terms of pain intensity.11,31,48–50 To
determine the smallest worthwhile effect, we have provided a com-
parison between intervention and no intervention. This is not always
reflected in clinical trials of pharmacological interventions, where a
placebo comparison is more common. The ‘effect’ of placebo in-
terventions may be greater than no intervention for people with
LBP,57 making it more challenging to apply the results of this study to
the interpretation of between-group effects in placebo-controlled
trials. In our post-hoc comparison between the different de-
scriptions of the harms of NSAIDs and exercise for chronic LBP, par-
ticipants were not randomised to either the ‘safe’ or ‘risky’
descriptions of the interventions; therefore, differences between the
groups of participants may have masked the true effect of the
description of harms of each intervention. Because of this limitation,
we cannot completely exclude the possibility that described harms
impact the smallest worthwhile effect.

Few estimates of the smallest worthwhile effect have been pub-
lished across medical and health research,17,18,20,21 including esti-
mates for only two interventions for chronic LBP14,19 in the field of
pain, all compared with no intervention. There is the opportunity to
estimate the smallest worthwhile effect of recommended in-
terventions compared with other commonly used ‘active’ in-
terventions (ie, opioids, anti-depressants, muscle relaxants or
surgeries). These estimates are needed to interpret the comparative
effectiveness of these interventions and guide policy recommenda-
tions. Further, the field may benefit from consensus on the approach
to sample size estimation, as currently there are no guidelines for
determining the sample required in benefit-harm trade-off.

Face validity can be assumed for the benefit-harm trade-off
directly, as it measures the smallest effect that a patient deems to be
worthwhile. However, it is unclear which design variables of the
benefit-harm trade-off may affect the content validity and reliability
of the smallest worthwhile effect, warranting further investigation.
With evidence of sufficient reliability and validity, researchers who
test interventions should consider including a benefit-harm trade-off
study within their trials to improve interpretation of their findings.

The smallest worthwhile effect of NSAIDs is a 30% reduction in pain
for acute LBP and a 27.5% reduction in pain for chronic LBP, additional
to no intervention. The smallest worthwhile effect for an individu-
alised exercise program for chronic LBP is a 20% reduction in pain,
additional to no intervention. These estimates are determined by pa-
tients and can be used to aid interpretation of randomised trials and
meta-analyses. The field would benefit from further research exploring
the validity of the benefit-harm trade-off method to estimate the
smallest worthwhile effect as well as the smallest worthwhile effect
for different comparisons (eg, comparisons with other commonly used
pharmacological or surgical interventions for low back pain).
What was already known on this topic: The smallest
worthwhile effect, determined with benefit-harm trade-off, rep-
resents the minimum between-group difference in an outcome
that a patient considers worth the costs, risks and in-
conveniences of an intervention, in addition to a comparator. The
smallest worthwhile effect is the most appropriate index of
clinical importance to inform treatment decision-making and
interpret the findings of clinical trials and meta-analyses. The
smallest worthwhile effect for pain intensity has been estimated
for ‘physiotherapy’ and nonsteroidal anti-inflammatory drugs for
people with chronic low back pain as being 20% and 30%,
respectively, compared with no treatment.
What this study adds: The smallest worthwhile effect for
NSAIDs was a 30% and 27.5% reduction in pain, additional to
no treatment, for people with acute and chronic low back pain,
respectively. The smallest worthwhile effect for an individualised
exercise program for people with chronic low back pain was a
20% reduction in pain, additional to no treatment. It does not
appear that changing the way risks of these treatments are
described to people with chronic low back pain affects the
smallest worthwhile effect.
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