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Low back pain is a leading cause of disability worldwide,?a ect-
ing about 570 million people globally. About 39% of the adult
population will have low back pain in any given year.® Low back
pain is costly; in the United States, health care spending on low
back pain was $134.5 billion annually between 1996 and 2016
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Existing literature suggests that the clinical course of an
episode of low back pain is favourable.®® However, recurrence
is common (about 69% of patients will experience recurrence
within 12 months)*® and pain persists for many patients.! Sev-
eral studies have shown that acute low back pain is not
always associated with a favourable outcome,” including
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Data extraction

Two reviewers (S.B.W. and one of F.A.B., M.O.,, MJ.T., B.L. and
S.J.S.) extracted data independently and in duplicate using a
custom spreadsheet identical to that used in our previous review
(Appendix 2, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.230542/tab-related-content). Reviewers resolved discrep-
ancies by consensus. We sought missing data by contacting the
corresponding author of each study, with up to 3 follow-up
emails if no response was received.

Risk of bias and certainty of evidence

We are unaware of any risk of bias tools designed specifically for
systematic reviews of the clinical course of a health condition.
Therefore, we adapted the risk of bias assessment tool that we
used in our original review,® itself an adaptation of the method-
ological criteria outlined by Altman.*® This allowed us to assess
bias domains that are specific to clinical course studies, includ-
ing sampling (2 items), completeness of follow-up (2 items) and
outcome reporting (1 item).

For this study, we added an extra measure (study attrition) in
our risk of bias assessment, taken from the Quality In Prognosis
Studies (QUIPS) tool.®* This addition was a deviation from our
registered protocol and was done because we considered it
important to capture whether the prognosis outcomes at follow-
up were representative of the baseline sample. We applied this
additional measure retrospectively to all studies in our previous
review so that we captured all 6 measures of bias across all
included studies (Appendix 3, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.230542/tab-related-content). Two reviewers
(S.B.W., and one of F.A.B., M.0.,, M.J.T., B.L. and S.J.S.) conducted
the risk of bias assessment independently and in duplicate. Dis-
crepancies were resolved by consensus.

To assess the level of confidence in pooled estimates of
means and 95% confidence intervals (Cls) of pain and disability
scores, we used the Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) approach in accordance
with adaptations for prognostic research.® Our previous review
did not include a GRADE assessment and its addition was a devi-
ation from our registered protocol.

Two reviewers (S.B.W. and F.A.B.) conducted the GRADE
assessment independently and in duplicate for each outcome
measure (pain and disability) for each group (acute, subacute
and persistent). Discrepancies were resolved by consensus with a
third reviewer (G.L.M.). Appendix 4, available at www.cmaj.ca/
lookup/doi/10.1503/cmaj.230542/tab-related-content, provides
the GRADE assessment criteria.

Statistical analysis

We conducted meta-analyses on aggregate data, where possible,
using pain and disability outcome data. In the absence of mean
and standard deviation (SD) in the included studies, we used the
median, interquartile range, range and sample size to estimate
them where possible, following Wan and colleagues’ method-
ology.® We converted pain and disability outcomes to a common
0-100 scale by subtracting the minimum scale value from the
score, and dividing this amount by the di erence between the

maximum and minimum scale value, multiplying the overall
result by 100; SDs were increased proportionally.

We classified cohorts into groups by acute (< 6 wk), subacute
(6 to less than 12 wk) and persistent low back pain (12 to less
than 52 wk), based on the duration of pain (mean or median) at
study entry. We classified persistent low back pain as pain for at
least 12 weeks (but less than 12 mo), which is well established
among clinical guidelines.* We classified acute and subacute low
back pain to be consistent with the definition of acute in the pre-
vious review (< 6 wk), and to align with most clinical guidelines.™
The inclusion of a subacute group was a deviation from our regis-
tered protocol.

Consistent with our previous review, when means and medi-
ans of pain duration were not available, we used the midpoint of
the inception time range. Where a cohort spanned multiple
groups (e.g., 2-12 mo, both subacute and persistent), we con-
tacted the authors to request that their data be split according to
our classifications. Where this was not possible, we used the
mean, median or midpoint of the inception time to categorize
that cohort.

We modelled pain and disability outcomes as a function of
time using Stata 18 so ware (StataCorp), captured in 2 ways. The
first approach was with inception time uncorrected, which cap-
tured time since entry into the study. The second approach was
with inception time corrected, which captured time since pain
onset, calculated by adding the mean or median inception time,
with time modelled as a continuous variable.

We fitted a separate meta-regression model to the data for
each outcome by patient cohort combination. To account for the
nonlinear relationship between pain, disability and time, we
used fractional polynomial transformations, which allowed the
shape of the fitted line to vary by including functions of time
(commonly 2) as predictors of the outcome (Appendix 5, avail-
able at www.cmaj.ca/lookup/doi/10.1503/cmaj.230542/tab
-related-content). We scaled time (uncorrected) for the acute
cohort by adding 1 week to time. We did not use scaling for the
subacute and persistent cohorts with inception corrected
because time was su iciently greater than zero to not hinder
estimation.

We included random e ects for study and for the transformed
time coefficients in all models to account for dependence in
repeated observations and di erences in time course between
studies. The random e ects were allowed to correlate (using an
unstructured variance-covariance matrix) if this further
improved model fit and achieved convergence. We chose the
best fitting models using the smallest Bayesian Information Cri-
teria closest to 0. We inspected residuals to assess goodness of
fit. We weighted means using the inverse of the sum of the study
sampling variances extracted for each time point and estimates
of residual variance, as is standard in the meta meregress pro-
gram in Stata 18 (Appendix 6, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.230542/tab-related-content).

We used the regression model to obtain pooled estimates for
means and 95% Cls of pain and disability scores at 0, 6, 12, 26
and 52 weeks, although these were not computed if it required
extrapolation from the observed data.
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Records removed before screening:
* Duplicate records removed n=4891
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Table 1 (part 3 of 5): Characteristics of included studies

Onset Pain
of pain duration
Age before category
Geographic No. of inclusion study for Outcomes Follow-
Study Setting area participants criteria, yr entry  meta-analysis* extracted up
Hendrick et al., Public advertising New 91 18-65 <6 wk Acute Pain (VAS 3mo
20iSi within primary care Zealand 0-100),
(physiotherapy disability
clinics, general (RMDQ 0-24)
practice), and
newspaper
advertisements
Heneweer et Primary care physical ~ Netherlands 80 21-60 <12 wk Subacute Pain (VAS 2,4,8
al., 2007 therapy centres 0-100), and 12
disability wk
(QBPDQ
0%-100%),
recovery rates
Henschke et al., Primary care (general Australia 969 >14 >24h Acute Pain (1-6), 6 wk; 3
2008%° practitioners, but<2 disability (1-5), and 12
physiotherapists and wk recovery rates mo
chiropractors)
Jenkinsetal., Local hospitals, Australia 120 No info >24h Acute Pain (NRS 6 mo
2022;% Jenkins primary care, but<6 0-10), disability
etal., 2023% newspapers/online wk (RMDQ),
advertisements, flyers recovery rates
and social media
Karranetal., Spinal outpatient Australia 189 18-75 <12mo Subacute Pain (NRS 4 mo
20174 clinic at public and 0-10), disability
hospital persistent (NRS 0-10),
recovery rates
Klenerman et General practice England 300 No info <1wk - Recovery rates 2 and
al., 19956 12 mo
Klyne etal.,
2018;52Klyne et
al., 2020;"
Klyneetal.,

2020;d645400€910 (e4 €98 0 0 0 disabil(QBPDQITd[(Ne)10 (therland96 -1.25 tic)21 (e)]TJ8 Tj-59.0m[(Primar)-24fly)4 (er)4.1 (s )]Tn6Td[a2nd
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Table 1 (part 4 of 5): Characteristics of included studies

Onset Pain
of pain duration
Age before category
Geographic No. of inclusion study for Outcomes Follow-
Study Setting area participants criteria, yr entry  meta-analysis* extracted up
Medeiros et al., Emergency Brazil 200 18-80 < 6wk Acute Pain (NPRS 6 and
2018% department 0-10), disability 26 wk
(RMDQ 0-24),
recovery rates
Mehling et al., Primary care — United 605 18-70 Up to Acute Pain (NRS 6 mo
2011;%* Mehling members of the States 30d 0-10), disability and 2
etal., 2012;% largest health (RMDQ 0-24), yr
Mehling et al., maintenance recovery rates
2015;% Mehling organization
etal., 2015%
Morfetal., Hospitals, private Switzerland 103 18-65 <4 wk Acute Pain (NRS 3and 6
20217 physiotherapy 0-10), disability mo
practices and (ODI 0-100)
university campus
Muller et al., Primary care Switzerland 130 No info <6wk - Recovery rates 6 mo
2019%
Poiraudeau et Rheumatologist France 443 18+ 4-12 wk Subacute Pain (0-4), 3mo
al., 20062 practices disability
(QBPDQ 0-20),
recovery rates
Ranger et al., SpineData registry Denmark 511 No info 2-12mo Subacute Pain (NRS 12mo
20208 (Denmark) and 0-10), disability
persistent (RMDQ 0-23
— Danish
version)
Reeser et al., Primary and tertiary United 368 18-65 <6wk Acute Disability 6 wk; 3
20012 care facilities States (MODEMS and 12
0-100) mo
Schiottz- General practices Denmark 524 18-60 <1l4d - Recovery rates 1,6
Christensen et and 12
al., 19992 mo
Schulzetal., Emergency Australia 29 18-65 <3mo Subacute Pain (NPRS 2and 6
2016 department 0-10), disability wk
(RMDQ 0-24)
Seyedmehdi et Occupational setting Iran 511 No info <2wk - Recovery rates 3,6,9
al., 2016% (rubber factory) and 12
mo
Sharpeetal., Physiotherapy clinics, Australia 100 18-75 <3mo Acute Pain (VAS 3and 6
2014% general practice and 0-10), disability mo
newspaper (RMDQ 0-24),
advertisements recovery rates
Shawetal., Community-based United 568 >18 <1l4d Acute Pain (VAS land3
2005;*?* Shaw et occupational health States 0-10), disability mo
al., 2007;'% clinics (RMDQ 0-100)
Shaw etal.,
2009;% Shaw et
al., 2012;%
Shawetal.,
2018%
Shawetal., Community-based United 97 >18 <1l4d Acute Pain (NPRS land3
20114 medical clinics States 0-10), disability mo
(RMDQ 0-100),
recovery rates
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Table 2: Summary of Grading of Recommendations, Assessment, Development and Evaluation (GRADE) assessment®?

GRADE assessment*

Study Risk Publication Rating Overall

Outcome  Cohortt designf of bias Inconsistency  Indirectness  Imprecision bias up8 certaintyq
Pain Acute +4 -1 -1 0 0 +1 &
Subacute +4 -1 -1 0 0 +1 3
Persistent +4 -1 -1 0 -2 0 +1 1
Disability ~ Acute +4 -1 -1 0 0 0 +1 &
Subacute +4 -1 -1 0 0 0 +1 8
Persistent +4 -1 -1 0 -2 0 +1 1

*Scores defined as follows: 0 = no serious concern, -1 = serious concern, -2 = very serious concern, +1 = well-defined pattern, +2 = very well-defined pattern.

tAcute low back pain = < 6 weeks; subacute low back pain = 6 to less than 12 weeks and persistent low back pain =12 to less than 52 weeks.

tNote that all longitudinal cohort studies initially provided high confidence and therefore started with a +4 rating.

§Rating up was considered if events over time followed a well-defined pattern (+1) or a very well-defined pattern (+2) that would increase confidence in the estimates.
TiCertainty scores defined as follows: 1 = very low certainty, 2 = low certainty, 3 = moderate certainty, 4 = high certainty.
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mean increase 1 out of 100; 6-26 wk: mean increase 1 out of 100;
26-52 wk: no change in mean disability scores, with a mean dis-
ability score of 59 out of 100 at 52 wk).

Appendix 10, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.230542/tab-related-content, provides the full table of fitted
model results and Appendix 11, available at www.cmaj.ca/
lookup/doi/10.1503/cmaj.230542/tab-related-content, provides
the spaghetti plots showing pain and disability outcomes for
each patient group.

Sensitivity analyses
Because of the small number of included studies reporting high
follow-up (> 80% of participants), we had insu icient data points
for sensitivity analyses of studies with a high follow-up rate. We
were able to complete the remaining 2 sensitivity analyses (exclu-
sion of participants with radiculopathy or radicular pain, and
inclusion of participants aged 18-60 yr) in the acute and subacute
cohorts. These analyses were not possible for the persistent group.
When we included only studies that specifically excluded
radicular pain or radiculopathy, those in both the acute and sub-
acute groups followed a similar pain and disability trajectory to
the main analyses (Table 4 and Appendix 12, available at www.
cmaj.ca/lookup/doi/10.1503/cmaj.230542/tab-related-content).
When we included only studies with participants aged

18-60 years, trajectories for pain and disability also followed a
similar trajectory to the main analyses.

Comparison between pain and disability

Among participants with acute low back pain, the course of dis-
ability was more favourable than that of pain (uncorrected and
corrected p < 0.001). Among those with subacute low back pain,
the courses of pain and disability also di ered (uncorrected and
corrected p
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For people with acute, subacute or persistent low back pain,
the course of disability was slightly more favourable than that of
pain. This finding aligns with key objectives of psychological
interventions for persistent low back pain, which aim primarily to
improve functioning and quality of life, rather than pain.**®

The current understanding that most individuals with a new
episode of low back pain get better within 2 weeks may need
reconsideration.** Although most people with acute and subacute
low back pain do see improvements early on, our updated meta-
analysis shows that many continue to experience ongoing pain
and disability. Some benefit may be garnered by providing posi-
tive expectations about recovery, but people may also benefit
from more realistic expectations.**” Advice might be best focused
on the likelihood of symptom recurrence and acknowledging that
ongoing symptoms do not necessarily reflect serious pathology.

Our findings also support the need for timely reassessment
within the first 12 weeks a er an episode of low back pain to
identify and escalate care among those recovering slowly. For
people who have pain that persists for 12 weeks or more, pain
and disability remain high, which highlights the importance of
developing better treatments for this group.

Further work is required to increase the certainty of evidence
regarding the clinical course of persistent low back pain. The pre-
cision and value of clinical course studies for low back pain may
be enhanced by pooling trajectories of individual patients with
low back pain (i.e., meta-analyses of individual patient data), and
by evaluating the stability of trajectories.*® A better understand-
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