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Low back pain is a leading cause of disability worldwide,1,2 affect-
ing about 570  million people globally. About 39% of the adult 
population will have low back pain in any given year.3 Low back 
pain is costly; in the United States, health care spending on low 
back pain was $134.5  billion annually between 1996 and 20164 
and is increasing.5 Clinical guidelines recommend triage to iden-
tify symptoms that require diagnostic investigation (prevalence 

of serious pathology < 1% in primary care).6 Nonspecific low back 
pain, where no specific pathoanatomical cause can be identified, 
is the most common type of low back pain.7 Management 
focuses on reducing pain and its consequences through educa-
tion and reassurance, nonpharmacological treatments (e.g., 
heat, relative rest, staying active), analgesic medicines (e.g., non-
steroidal anti-inflammatory drugs) and timely review.6
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Abstract
Background: Understanding the clinical 
course of low back pain is essential to 
informing treatment recommendations 
and patient stratification. Our aim was to 
update our previous systematic review 
and meta-analysis to gain a better under-
standing of the clinical course of acute, 
subacute and persistent low back pain.

Methods: To update our 2012 systematic 
review and meta-analysis, we searched 
the Embase, MEDLINE and CINAHL data-
bases from 2011 until January 2023, using 
our previous search strategy. We included 
prospective inception cohort studies if 
they reported on participants with acute 
(< 6 wk), subacute (6 to less than 12 wk) or 
persistent (12 to less than 52  wk) non
specific low back pain at study entry. Pri-
mary outcome measures included pain 
and disability (0–100 scale). We assessed 
risk of bias of included studies using a 
modified tool and assessed the level of 
confidence in pooled estimates using the 
Grading of Recommendations, Assess-
ment, Development and Evaluation 
(GRADE) tool. We used a mixed model 

design to calculate pooled estimates 
(mean, 95% confidence interval [CI]) of 
pain and disability at 0, 6, 12, 26 and 
52 weeks. We treated time in 2 ways: time 
since study entry (inception time uncor-
rected) and time since pain onset (incep-
tion time corrected). We transformed the 
latter by adding the mean inception time 
to the time of study entry.

Results: We included 95 studies, with 
60  separate cohorts in the systematic 
review (n  =  17 974) and 47  cohorts 
(n  =  9224) in the meta-analysis. Risk of 
bias of included studies was variable, 
with poor study attrition and follow-up, 
and most studies did not select partici-
pants as consecutive cases. For the 
acute pain cohort, the estimated mean 
pain score with inception time uncor-
rected was 56 (95% CI 49–62) at baseline, 
26 (95% CI 21–31) at 6 weeks, 22 (95% CI 
18–26) at 26  weeks and 21 (95% CI 
17–25) at 52 weeks (moderate-certainty 
evidence). For the subacute pain cohort, 
the mean pain score was 63 (95% CI 
55–71) at baseline, 29 (95% CI 22–37) at 

6 weeks, 29 (95% CI 22–36) at 26 weeks 
and 31 (95% 23–39) at 52  weeks 
(moderate-certainty evidence). For the 
persistent pain cohort, the mean pain 
score was 56 (95% CI 37–74) at baseline, 
48 (95% CI 32–64) at 6 weeks, 43 (95% CI 
29–57) at 26  weeks and 40 (95% CI 
27–54) at 52  weeks (very low–certainty 
evidence). The clinical course of disabil-
ity was slightly more favourable than the 
clinical course of pain.

Interpretation: Participants with acute 
and subacute low back pain had substan-
tial improvements in levels of pain and 
disability within the first 6  weeks 
(moderate-certainty evidence); however, 
participants with persistent low back pain 
had high levels of pain and disability with 
minimal improvements over time (very 
low–certainty evidence). Identifying and 
escalating care in individuals with sub-
acute low back pain who are recovering 
slowly could be a focus of intervention to 
reduce the likelihood of transition into 
persistent low back pain. Protocol regis-
tration: PROSPERO — CRD42020207442
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Existing literature suggests that the clinical course of an 
episode of low back pain is favourable.8,9 However, recurrence 
is common (about 69% of patients will experience recurrence 
within 12 months)10 and pain persists for many patients.11 Sev-
eral studies have shown that acute low back pain is not 
always associated with a favourable outcome,7 including 
2  systematic reviews that showed that, although many 
patients recover within the first month, low levels of pain and 
disability often persist.12,13

In 2012, we conducted a meta-analysis (n  =  11 166  partici-
pants) and concluded that patients with acute or persistent low 
back pain usually had positive trajectories, with most showing 
substantial improvement in pain and disability within the first 
6 weeks.8 We acknowledged a critical limitation, however, that 
those with subacute low back pain (i.e., duration 6–12  wk at 
study entry) were included in the group with persistent low back 
pain, who typically had been experiencing back pain for more 
than 12  weeks at study entry. This may have resulted in 
improved outcomes in the persistent group. In addition, our 
review did not consider different populations (e.g., by age of 
cohorts) or confounding factors (e.g., presence of radiculopathy 
or radicular pain), assess the certainty of the evidence or assess 
study attrition when assessing risk of bias.

A better understanding of the clinical course of low back pain 
across various pain durations and populations is important in the 
early detection of slow recovery and escalation of care at the 
patient level, and in verifying that recommendations in clinical 
guidelines to reassure patients about a favourable prognosis are 
appropriate.14–24 We updated our previous meta-analysis seeking to 
understand the clinical course of acute (< 6 wk), subacute (6 to less 
than 12 wk) and persistent (12 to less than 52 wk) low back pain, 
taking into account age and neuropathic spine-related leg pain.8

Methods

We conducted a systematic review and meta-analysis. The 
search strategy, data extraction and methodological quality 
assessment was identical to that of our previous publication,8 
except for an additional methodological quality assessment item 
and a variation to the data analysis (outlined below).

The protocol was prospectively registered with PROSPERO 
(CRD42020207442). All deviations from that protocol are noted 
and reporting is in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
statement.25

Data sources and searches
The search strategy from the previous review underwent a Peer 
Review of Electronic Search Strategies (PRESS) review by an 
experienced university librarian to confirm that the databases 
and search terms on each platform were still appropriate.26 With 
no revisions required, we searched the MEDLINE, Embase and 
CINAHL databases from 2011  —  overlapping with our previous 
review’s search window by approximately 1 year — until Jan. 16, 
2023. We sought cohort studies published in the peer-reviewed 
literature with no language or age restrictions applied, and 

searched the reference lists of included studies for additional 
studies. The search strategy can be found in Appendix  1, avail-
able at www.cmaj.ca/lookup/doi/10.1503/cmaj.230542/
tab-related-content.

Study selection
Study selection criteria were identical to those of the previous 
review. We considered prospective inception cohort studies for 
inclusion if they had a well-defined inception cohort and 
included participants with acute, subacute or persistent non-
specific low back pain. We defined low back pain as pain or dis-
comfort localized below the costal margins and above the 
inferior gluteal folds, with or without leg pain. Nonspecific low 
back pain is a distinct classification of low back pain, where 
there is no specific identified cause for the low back pain (e.g., 
cancer, infection, fracture).7

To be included, studies needed to report outcome measures 
for pain intensity (e.g., a visual analogue scale) or disability (or 
a self-assessment of physical functioning, such as the Roland 
Morris Disability Questionnaire), or a global measure of recov-
ery (as per each study’s definition of recovery). These criteria 
are aligned with core outcome measures for clinical trials of 
nonspecific low back pain.27,28 Our primary outcomes were pain 
and disability, while global measure of recovery was a second-
ary outcome.

We excluded studies reporting participants with low back 
pain for greater than 12 months as we were interested in captur-
ing the trajectory of low back pain within the first year of pain 
onset, during which care escalation might be most useful.13 We 
also excluded retrospective cohorts, experimental or interven-
tional studies, any cohort that was unlikely to follow the normal 
trajectory (e.g., pregnancy), mixed populations (e.g., studies of 
patients with either neck pain or low back pain, unless partici-
pants with low back pain could be easily differentiated), partici-
pants with low back pain specifically recruited with other comor-
bidities (e.g., osteoarthritis), studies that reported only baseline 
outcomes or prognostic factors without longitudinal follow-up 
and studies specifically recruiting only participants with both low 
back pain and leg pain.

We included studies with participants who had poorly differ-
entiated leg pain along with low back pain, so long as these par-
ticipants were not specifically sought after, because most studies 
in our previous review did not exclude those participants. 
Furthermore, the terminology used to describe spine-related leg 
pain is inconsistently reported in the literature.29

A team of authors (S.B.W., F.A.B., M.O., M.J.T., B.L. and S.J.S.) 
reviewed titles and abstracts to exclude irrelevant studies. This 
screening was conducted independently and in duplicate using 
Covidence. Reviewer pairs resolved conflicts through discussion. 
For all studies that passed this first screening, we obtained the 
full-text article and assessed it for inclusion. The team reviewed 
full-text studies independently and in duplicate but reviewer 
pairs were modified. Disagreements were resolved by consensus, 
or a third reviewer from within the team was consulted to make 
the final decision. We pooled studies that met the inclusion cri
teria with the studies from our previous review.
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Data extraction
Two reviewers (S.B.W. and one of F.A.B., M.O., M.J.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,8 itself an adaptation of the method-
ological criteria outlined by Altman.30 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.31 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.O., 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 (CIs) of pain and disability 
scores, we used the Grading of Recommendations, Assessment, 
Development and Evaluation (GRADE) approach in accordance 
with adaptations for prognostic research.32 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.33 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 difference 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.14 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.14 
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 software (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 sufficiently greater than zero to not hinder 
estimation.

We included random effects for study and for the transformed 
time coefficients in all models to account for dependence in 
repeated observations and differences in time course between 
studies. The random effects 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% CIs 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

Studies included
in previous version
of review  n = 43

Cohorts included
in review  n = 33

Cohorts included
in meta-analysis  n = 24

Records identified from MEDLINE, 
Embase and CINAHL databases

n = 28 641

Previous review Identification of new studies via database searches
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Records excluded  n = 23 318

Records screened by title
and abstract

n = 23 695

Records excluded:
•  Ineligible design  n = 272
•  Wrong population  n  = 18
•  Grey literature  n = 11
•  Unclear/wrong symptom duration  n = 8
•  Specific cohort unlikely to follow normal trajectory 
   (e.g., pregnancy)  n = 5
•  No data related to prognosis  n = 3
•  Already included study  n  = 2
•  Radiating LBP specifically recruited  n = 1
•  Reported only prognostic factors  n = 1
•  Duplicate  n = 1
•  Paper unretrievable  n  = 1
•  Records overlapping with previous review  n = 3

Records assessed for eligibility
by full text

n = 377

Additional studies identified 
through reference-checking

n = 1

New studies included in review  n = 52

New cohorts included in review n = 27
New cohorts included in meta-analysis  n = 23
Updated cohorts included in meta-analysis  n = 1

Total studies included in review n = 95

Total cohorts included in review  n = 60
Total cohorts included in meta-analysis  n = 47

S
cr

e
e

n
in

g
In

cl
u

d
e

d

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram outlining selection of studies for inclusion. Note: 
LBP = low back pain.
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To compare the trajectories of pain and disability, we modelled 
both outcomes simultaneously for all 3 cohorts using the same 
modelling process except that we included the fixed effect of out-
come (pain or disability) in the model and allowed it to interact 
with time. We considered an interaction of p  less than 0.05 as evi-
dence of differing trajectories between the 2 outcome measures.

Because of the heterogeneity we observed on the definition 
of recovery between studies, we presented the global recovery 
outcomes (our secondary outcome) for each study descriptively.

Sensitivity analysis
In a deviation from our previous review and registered protocol, 
we undertook several sensitivity analyses. Because of the high 
risk of selection bias, we planned sensitivity analyses (for each 
group of participants with acute, subacute or persistent low back 
pain) to include only studies that had a high follow-up rate 
(>  80% of participants).34,35 As it is unclear whether the clinical 
course of low back pain differs among people with or without 
radicular pain or radiculopathy, we conducted sensitivity analy-
ses to include only studies that specifically excluded people with 
radicular pain or radiculopathy. Finally, because of lack of 
representation of younger (<  18  yr) and older (>  60  yr) partici-
pants, we conducted sensitivity analyses to include only studies 
reporting on participants aged 18–60  years. The modelling pro-
cess for these subgroups was identical to that of the primary 
analyses. We considered only the acute and subacute cohorts, 
given insufficient studies involving cohorts with persistent pain.

Ethics approval
As this study was a systematic review and meta-analysis of pub-
lished studies, ethics approval was not required.

Results

Our search yielded 28 641 articles and we removed 4891 dupli-
cates. After we screened 23 695 titles and abstracts and 377 full 
papers, 54 studies met the inclusion criteria (Figure 1). Reference 
checking yielded 1  additional study but the cohort itself was 
already included.36 Three studies37–39 were identified in both the 
original review and the current review (because of overlap in 
search period); these data were not re-extracted. We extracted 
data from 52 new articles.36,40–90

We included 27 new cohorts in the updated review and 23 new 
(and 1 updated) cohorts in the pooled analyses (Appendix 7, avail-
able at www.cmaj.ca/lookup/doi/10.1503/cmaj.230542/tab-related​
-content). Once pooled with articles from the previous review, we 
included 95  articles36–130 in this review, reporting on 60  cohorts 
(17 974  participants). The pooled analyses include data from 
47 cohorts (9224 participants with pain assessment and 8957 partici
pants with disability assessment) (Table 1). Global recovery out-
comes were reported in 37 cohorts (13 145 participants).

Risk of bias and certainty of evidence
The overall risk of bias of included cohorts was variable (Appendix 8, 
available at www.cmaj.ca/lookup/doi/10.1503/cmaj.230542/tab​
-related-content). The criterion regarding study attrition was poor; 

most studies (n = 47, 82.4%) did not report on participants lost to 
follow-up or, if reported, the participants who were available at 
follow-up were not representative of the initial study sample. Most 
studies (n = 31, 54.4%) did not select participants as consecutive 
cases and participant follow-up rate was poor.

The overall level of confidence in pooled estimates for mean 
pain and disability scores (and 95% CIs) in both the acute and 
subacute groups was rated as moderate certainty (GRADE level 3) 
and for the persistent group as very low certainty (GRADE level 1) 
(Table  2 and Appendix  9, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.230542/tab-related-content).

Clinical course of pain and disability

Pain
Pain outcomes were reported for 43 cohorts, included in the 
meta-analysis. We classified 31 cohorts as having acute low back 
pain, 10 cohorts as having subacute low back pain and 3 cohorts 
as having persistent low back pain. The trajectories of pain for all 
3 cohorts are shown in Figure 2 and pooled estimates of mean 
pain scores and 95% CIs are shown in Table 3.

Trajectories for the acute low back pain group showed a large 
reduction in pain initially (baseline to 6 wk: mean reduction 30 out 
of 100), after which time low-intensity pain persisted (6–26 wk: 
mean reduction 4 out of 100; 26–52 wk: mean reduction 1 out of 
100, with a mean pain score of 21 out of 100 at 52 wk).

The subacute group showed a similar, but less favourable 
trend to the acute group, with a smaller reduction in pain scores 
(baseline to  6 wk: mean reduction 34 out of 100; 6–26  wk: no 
change in mean scores; 26–52 wk: mean reduction 2 out of 100, 
with a mean pain score of 31 out of 100 at 52 wk).

The persistent group showed greater variability in trajectory 
and consistently high pain intensity over time (baseline to 6 wk: 
mean reduction 8 out of 100; 6–26 wk: mean reduction 5 out of 
100; 26–52 wk: mean reduction 3 out of 100, with a mean pain 
score of 40 out of 100 at 52 wk).

Disability
Disability outcomes were reported for 43 cohorts, included in the 
meta-analysis. We classified 31 cohorts as having acute low back 
pain, 9 as having subacute low back pain and 4 as having persist
ent low back pain. The trajectories of disability for all 3 cohorts 
are shown in Figure  3 and pooled estimates of mean disability 
scores and 95% CIs are shown in Table 3.

Trajectories for the acute low back pain group showed a large 
reduction in disability initially (baseline to 6 wk: mean reduction 
21 out of 100), after which time low disability persisted (6–26 wk: 
mean reduction 4 out of 100; 26–52 wk: mean reduction 1 out of 
100, with a mean disability score of 17 out of 100 at 52 wk).

The subacute group showed a similar, but less favourable, 
trend to the acute group, with a smaller reduction in disability 
scores (baseline to 6 wk: mean reduction 15 out of 100; 6–26 wk: 
mean reduction 4 out of 100; 26–52  wk: no change in mean 
scores, with a mean disability score of 25 out of 100 at 52 wk).

The persistent group showed greater variability in trajectory 
and persisting moderate disability over time (baseline to  6 wk: 
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Table 1 (part 1 of 5): Characteristics of included studies

Study Setting
Geographic 

area
No. of 

participants

Age 
inclusion 

criteria, yr

Onset 
of pain 
before 
study 
entry

Pain 
duration 
category 

for 
meta-analysis*

Outcomes 
extracted

Follow-
up

Bakker et al., 
200791

General practice Netherlands 97 No info < 6 wk Acute Pain (NRS 
0–10), recovery 

rates

6 mo

Basinski et al., 
202283

Emergency 
department of the 
University Clinical 

Centre

Poland 110 18–65 < 3 mo – Recovery rates 3 mo

Ben Ami et al., 
202040

Three outpatient 
physical therapy 

clinics

Israel 150 ≥ 18 < 12 wk Subacute Pain (NPRS 
0–10), disability 

(RMDQ 0–24)

3 mo

Besen et al., 
2015;56 Carstens 
et al., 2014;43 
Shaw et al., 
2013;36 Shaw et 
al., 201165

Private medical 
occupational clinics

United 
States

496 ≥ 18 < 14 d Acute Pain (NPRS 
0–10), disability 
(QBPDS 0–100)

1 wk 
and 3 

mo

Bousema et al., 
200792

General practice and 
advertisement

Netherlands 124 18–60 4–7 wk Acute Pain (VAS 
0–100), 

disability 
(QBPDQ 

0%–100%), 
recovery rates

12 mo

Breen et al., 
201137

Two primary care 
trust localities

England 97 18–65 < 12 wk Acute Pain (NRS 
0–10), disability 

(RMDQ 0–24)

8 wk

Carey et al., 
1995;93 
Sundararajan et 
al., 199894

Urban and rural 
primary care 

and chiropractic, 
orthopedic and 

neurosurgery practice 
and health 

maintenance 
organization

United 
States

1633 No info < 10 wk – Recovery rates 2, 4, 8, 
12 and 
24 wk

Carey et al., 
200095

Urban and rural 
primary care 

and chiropractic, 
orthopedic and 

neurosurgery 
practice, 

and health 
maintenance 
organization

United 
States

96 ≥ 18 12–22 
wk

Persistent Disability 
(RMDQ 0–23), 
recovery rates

18 mo

Costa et al., 
200996

Primary care (general 
practitioners, 

physiotherapists and 
chiropractors)

Australia 379 ≥ 14 12 wk Persistent Pain (1–6), 
disability (1–5), 
recovery rates

9 and 
12 mo

Coste et al., 
199497

Primary care France 103 ≥ 18 < 72 h Acute Pain (VAS 
0–100), 

disability 
(RMDQ 0–24), 
recovery rates

8 and 
15 d; 1, 
2 and 3 

mo

Coste et al., 
200498

Primary care or 
rheumatology

France 113 ≥ 18 < 72 h Acute Pain (VAS 
0–100), 

disability 
(RMDQ 0–24), 
recovery rates

8 and 
15 d; 1, 
2 and 3 

mo
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Table 1 (part 2 of 5): Characteristics of included studies

Study Setting
Geographic 

area
No. of 

participants

Age 
inclusion 

criteria, yr

Onset 
of pain 
before 
study 
entry

Pain 
duration 
category 

for 
meta-analysis*

Outcomes 
extracted

Follow-
up

Elfering et al., 
2014;44 Melloh 
et al., 2011;39 
Melloh et al., 
2012;72 Melloh 
et al., 2013;57 
Melloh et al., 
2013;71 Melloh 
et al., 2013;68 
Melloh et al., 
2013;69 Melloh 
et al., 2015;73 
Melloh et al., 
201570

Primary care New 
Zealand

315 18–65 < 12 wk Acute Pain (VAS 
0–100), 

disability (ODI 
0–100), 

recovery rates

3, 6 
and 12 
wk; 6 

mo

Epping-Jordan 
et al., 1998;99 
Shaw et al., 
2007;100 
Wahlgren et al., 
1997;101 
Williams et al., 
1998102

Naval medical centre United 
States

140 18–50 6–10 wk Subacute Pain (DDS 
0–20), disability 
(SIP 0%–100%), 
recovery rates

6 and 
12 mo 
(after 
pain 

onset)

Faber et al., 
2006103

General practice and 
occupational health

Netherlands 103 No info 3–12 wk – None 3 and 6 
mo

Ferguson et al., 
2000;105 
Ferguson et al., 
2001104

Primary and urgent 
care facilities

United 
States

32 No info < 4 wk Acute Pain (0–5), 
disability (VAS 

0–150), 
recovery rates

2, 4, 6, 
8 and 
10 wk

Gatchel et al., 
1995;106 Gatchel 
et al., 1995107

Industrial medicine 
clinic and orthopedic 

practices

United 
States

421 No info < 6 wk – None 6 and 
12 mo

Grotle et al., 
2005;109 Grotle 
et al., 2007108

Primary care Norway 123 18–60 < 3 wk Acute Pain (NRS 
0–10), disability 

(RMDQ 0–24), 
recovery rates

1, 2, 3 
and 4 
wk; 3, 

6, 9 
and 12 

mo

Gurcay et al., 
2009110

Tertiary care referral 
hospital

Turkey 99 No info < 3 wk – Recovery rates 1, 2, 4, 
8 and 
12 wk

Hallegraeff et 
al., 2020;41 
Hallegraeff et 
al., 202179

Primary care 
physiotherapy 

practices

Netherlands 204 18–60 < 6 wk Acute Pain (NPRS 
0–10), disability 

(PDI 0–70)

12 wk

Hasenbring et 
al., 2012111

General or orthopedic 
practice

Germany 177 ≥ 18 < 12 wk Acute Pain (NRS 
0–10), disability 

(PDI 0–10)

6 mo

Hazard et al., 
1996;112 Reid et 
al., 1997113

Vermont Department 
of Labor and Industry

United 
States

166 18–60 Within 
11 d of 

low-
back 
pain

– None 3 mo
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Table 1 (part 3 of 5): Characteristics of included studies

Study Setting
Geographic 

area
No. of 

participants

Age 
inclusion 

criteria, yr

Onset 
of pain 
before 
study 
entry

Pain 
duration 
category 

for 
meta-analysis*

Outcomes 
extracted

Follow-
up

Hendrick et al., 
201342

Public advertising 
within primary care 

(physiotherapy 
clinics, general 
practice), and 

newspaper 
advertisements

New 
Zealand

91 18–65 ≤ 6 wk Acute Pain (VAS 
0–100), 

disability 
(RMDQ 0–24)

3 mo

Heneweer et 
al., 2007114

Primary care physical 
therapy centres

Netherlands 80 21–60 < 12 wk Subacute Pain (VAS 
0–100), 

disability 
(QBPDQ 

0%–100%), 
recovery rates

2, 4, 8 
and 12 

wk

Henschke et al., 
2008115

Primary care (general 
practitioners, 

physiotherapists and 
chiropractors)

Australia 969 ≥ 14 > 24 h 
but < 2 

wk

Acute Pain (1–6), 
disability (1–5), 
recovery rates

6 wk; 3 
and 12 

mo

Jenkins et al., 
2022;90 Jenkins 
et al., 202389

Local hospitals, 
primary care, 

newspapers/online 
advertisements, flyers 

and social media

Australia 120 No info > 24 h 
but < 6 

wk

Acute Pain (NRS 
0–10), disability 

(RMDQ), 
recovery rates

6 mo

Karran et al., 
201749

Spinal outpatient 
clinic at public 

hospital

Australia 189 18–75 < 12 mo Subacute 
and 

persistent

Pain (NRS 
0–10), disability 

(NRS 0–10), 
recovery rates

4 mo

Klenerman et 
al., 1995116

General practice England 300 No info < 1 wk – Recovery rates 2 and 
12 mo

Klyne et al., 
2018;62 Klyne et 
al., 2020;75 
Klyne et al., 
2020;77 Klyne et 
al., 2022;82 
Klyne et al., 
202285

Local community, 
social media and 

recruitment agency

Australia 133 18–50 Within 2 
wk

Acute Pain (NRS 
0–10), disability 

(RMDQ 0–24), 
recovery rates

3, 6, 9 
and 12 

mo

Knoop et al., 
202288

Primary care 
(physiotherapists)

Netherlands 247 18–85 ≤ 1 mo Acute Pain (NRS 
0–10), recovery 

rates

2 wk 
and 3 

mo

Koleck et al., 
2006117

General practice France 99 No info 10–90 d Subacute Pain (VAS 
0–10), recovery 

rates

12 mo

Kovacs et al., 
2005118

Primary care centres Spain 366 No info < 12 wk Acute Pain (VAS 
0–10), disability 

(RMDQ 0–24)

2 and 8 
wk

Lehmann et al., 
1993119

Occupational 
medicine

United 
States

60 18–65 2–6 wk – None 6 mo

Machado et al., 
2016;59 
Pozzobon et al., 
201960

Primary care 
(physiotherapists, 

general practitioners 
and chiropractors)

Australia 999 No info < 1 wk – Recovery rates 6 wk; 3 
and 12 

mo
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Table 1 (part 4 of 5): Characteristics of included studies

Study Setting
Geographic 

area
No. of 

participants

Age 
inclusion 

criteria, yr

Onset 
of pain 
before 
study 
entry

Pain 
duration 
category 

for 
meta-analysis*

Outcomes 
extracted

Follow-
up

Medeiros et al., 
201850

Emergency 
department

Brazil 200 18–80 < 6 wk Acute Pain (NPRS 
0–10), disability 

(RMDQ 0–24), 
recovery rates

6 and 
26 wk

Mehling et al., 
2011;51 Mehling 
et al., 2012;58 
Mehling et al., 
2015;52 Mehling 
et al., 201563

Primary care — 
members of the 

largest health 
maintenance 
organization

United 
States

605 18–70 Up to 
30 d

Acute Pain (NRS 
0–10), disability 

(RMDQ 0–24), 
recovery rates

6 mo 
and 2 

yr

Morf et al., 
202176

Hospitals, private 
physiotherapy 
practices and 

university campus

Switzerland 103 18–65 < 4 wk Acute Pain (NRS 
0–10), disability 

(ODI 0–100)

3 and 6 
mo

Muller et al., 
201945

Primary care Switzerland 130 No info < 6 wk – Recovery rates 6 mo

Poiraudeau et 
al., 2006120

Rheumatologist 
practices

France 443 18+ 4–12 wk Subacute Pain (0–4), 
disability 

(QBPDQ 0–20), 
recovery rates

3 mo

Ranger et al., 
202084

SpineData registry 
(Denmark)

Denmark 511 No info 2–12 mo Subacute 
and 

persistent

Pain (NRS 
0–10), disability 

(RMDQ 0–23 
— Danish 
version)

12 mo

Reeser et al., 
2001121

Primary and tertiary 
care facilities

United 
States

368 18–65 < 6 wk Acute Disability 
(MODEMS 

0–100)

6 wk; 3 
and 12 

mo

Schiottz-
Christensen et 
al., 1999122

General practices Denmark 524 18–60 < 14 d – Recovery rates 1, 6 
and 12 

mo

Schulz et al., 
201654

Emergency 
department

Australia 29 18–65 < 3 mo Subacute Pain (NPRS 
0–10), disability 

(RMDQ 0–24)

2 and 6 
wk

Seyedmehdi et 
al., 201664

Occupational setting 
(rubber factory)

Iran 511 No info < 2 wk – Recovery rates 3, 6, 9 
and 12 

mo

Sharpe et al., 
201467

Physiotherapy clinics, 
general practice and 

newspaper 
advertisements

Australia 100 18–75 < 3 mo Acute Pain (VAS 
0–10), disability 

(RMDQ 0–24), 
recovery rates

3 and 6 
mo

Shaw et al., 
2005;124 Shaw et 
al., 2007;123 
Shaw et al., 
2009;125 Shaw et 
al., 2012;53 
Shaw et al., 
201855

Community-based 
occupational health 

clinics

United 
States

568 ≥ 18 < 14 d Acute Pain (VAS 
0–10), disability 
(RMDQ 0–100)

1 and 3 
mo

Shaw et al., 
201146

Community-based 
medical clinics

United 
States

97 ≥ 18 < 14 d Acute Pain (NPRS 
0–10), disability 
(RMDQ 0–100), 
recovery rates

1 and 3 
mo
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Table 1 (part 5 of 5): Characteristics of included studies

Study Setting
Geographic 

area
No. of 

participants

Age 
inclusion 

criteria, yr

Onset 
of pain 
before 
study 
entry

Pain 
duration 
category 

for 
meta-analysis*

Outcomes 
extracted

Follow-
up

Shojaei et al., 
202061

Primary physician 
referral

United 
States

29 No info < 3 mo Subacute Pain (Wisconsin 
brief pain 
inventory 

0–10), disability 
(RMDQ 0–24)

3 and 6 
mo

Sieben et al., 
2002126

General practices Netherlands 
and Belgium

34 18–65 < 2 wk Acute Disability 
(RMDQ 0–24)

2 wk; 3 
and 12 

mo

Sieben et al., 
2005127

General practices Netherlands 220 18–60 < 3 wk Acute Pain (VAS 
0–100), 

disability 
(QBPDQ 0–100)

3, 6 
and 12 

mo

Soares Oliveira 
et al., 202181

Emergency 
department in 4 
public hospitals

Brazil 600 18–80 < 6 wk Acute Pain (0–10 
NPRS), 

disability 
(RMDQ 0–24), 
recovery rates

6 wk; 3, 
6 and 
12 mo

Starkweather et 
al., 2016;66 
Bernier Carney 
et al., 202180

University health 
system

Mid-Atlantic 
region 

(United 
States)

48 18–50 < 4 wk Acute
–

Pain (MPQ 
0–100), 

disability 
(RMDQ 0–24), 
recovery rates

6 wk 
and 6 

mo

Suri et al., 
201138

Outpatient clinics United 
States

47 ≥ 18 ≤ 3 mo Acute Pain (NPRS 
0–10), disability 

(ODI 0–100)

6 wk

Swinkels-
Meewisse et al., 
2006130

General practice and 
physiotherapy 

practice

Netherlands 546 18–65 < 4 wk Acute Pain (VAS 
0–100), 

disability 
(RMDQ 0–24)

6 wk 
and 6 

mo

Tan et al., 
201847

Emergency 
department

Singapore 177 ≥ 21 < 1 mo Acute Pain (NPRS 
0–10), recovery 

rates

6 wk 
and 6 

mo

Thomas and 
France, 2008128

Public advertising United 
States

43 No info < 4 wk Acute Pain (MPQ 0–5), 
disability 

(RMDQ 0–24)

6 and 
12 wk

Valat et al., 
2000129

General practice and 
rheumatologist 

practice

France 2493 20–55 < 1 wk – Recovery rates 7 ± 1 
wk of 

follow-
up

Zille Queiroz et 
al., 2017;48 
Felicio et al., 
2021;78 Teixeira 
et al., 2021;74 
Silva et al., 
2022;87 Rocha et 
al., 202386

Advertisements in 
local newspapers, 

community centres, 
radio, internet and 

referral by health care 
professionals from 

primary care settings

Brazil 500 ≥ 60 < 6 wk Acute Pain (NRS 
0–10), disability 

(RMDQ 0–24 
— Brazillian 

version), 
recovery rates

6 wk; 3, 
6, 9 

and 12 
mo

Note: DDS = Descriptor Differential Scale, MODEMS = Musculoskeletal Outcomes Data Evaluation and Management System, MPQ = McGill Pain Questionnaire, NPRS = 
Numerical Pain Rating Scale, NPS = Numerical Pain Scale, NRS = Numerical Rating Scale, ODI = Oswestry Disability Index, PDI = Pain Disability Inventory, QBPDQ = Quebec 
Back Pain Disability Questionnaire, RMDQ = Roland-Morris Disability Questionnaire, SIP = Sickness Impact Profile, VAS = visual analogue scale.
*Pain duration categories for meta-analysis: acute 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.
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Table 2: Summary of Grading of Recommendations, Assessment, Development and Evaluation (GRADE) assessment32

Outcome Cohort†

GRADE assessment*

Rating 
up§

Overall 
certainty¶

Study 
design‡

Risk 
of bias Inconsistency Indirectness Imprecision

Publication 
bias

Pain Acute +4 –1 –1 0 0 0 +1 3

Subacute +4 –1 –1 0 0 0 +1 3

Persistent +4 –1 –1 0 –2 0 +1 1

Disability Acute +4 –1 –1 0 0 0 +1 3

Subacute +4 –1 –1 0 0 0 +1 3

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.
†Acute 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. 
‡Note 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.
¶Certainty scores defined as follows: 1 = very low certainty, 2 = low certainty, 3 = moderate certainty, 4 = high certainty.
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Figure 2: Trajectory of pain among patients with acute (< 6 wk) (A, D), subacute (6 to less than 12 wk) (B, E) or persistent (12 to less than 52 wk) (C, F) low 
back pain. The top row of graphs shows pain trajectory for inception time corrected, where time is captured as the time since the onset of low back 
pain. The bottom row of graphs shows pain trajectory for inception time uncorrected, where time reflects the time since study entry. Green boxes rep-
resent the observed mean pain score for each study at each time point. Shaded area represents 95% confidence intervals (CIs).
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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 insufficient 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 differed (uncorrected and 
corrected p  <  0.001) with pain tending to increase over time, 
although the number of observations beyond 26  weeks was 
small. Among those with persistent low back pain, the course of 
disability was more favourable than that of pain for the uncor-
rected time only (uncorrected p  <  0.005, corrected p  =  0.811) 
(Appendix  13, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.230542/tab-related-content).

Recovery
Outcomes for recovery from low back pain were reported for 37 
cohorts. Studies showed large heterogeneity with regard to def
inition of recovery and follow-up times. Trajectories of recovery 
in these cohorts appeared to generally align with the findings of 
the meta-analyses for pain and disability. Data on recovery rates 
are reported in Appendix 14, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.230542/tab-related-content.

Table 3: Pooled estimates of mean pain and disability scores*

Group and time 
point

Pooled estimate 
of mean pain scores (95% CI)

Pooled estimate 
of mean disability scores (95% CI)

Inception time 
uncorrected† Inception time corrected†

Inception time 
uncorrected†

Inception time 
corrected†

Acute low back pain (< 6 wk)

    Baseline 56 (49 to 62) NA‡ 43 (37 to 49) NA‡

    6 wk 26 (21 to 31) 29 (20 to 38) 22 (19 to 26) 24 (15 to 33)

    26 wk 22 (18 to 26) 21 (15 to 27) 18 (14 to 21) 15 (8 to 22)

    52 wk 21 (17 to 25) 20 (15 to 26) 17 (14 to 21) 15 (8 to 21)

Subacute low back pain (6 to less than 12 wk)

    Baseline 63 (55 to 71) NA‡ 44 (34 to 54) NA‡

    6 wk 29 (22 to 37) 82 (64 to 100) 29 (21 to 38) 50 (35 to 66)

    26 wk 29 (22 to 36) 32 (24 to 40) 25 (16 to 33) 28 (16 to 39)

    52 wk 31 (23 to 39) 34 (26 to 43) 25 (16 to 33) 24 (13 to 35)

Persistent low back pain (12 to less than 52 wk)

    Baseline 56 (37 to 74) NA‡ 57 (34 to 81) NA‡

    6 wk 48 (32 to 64) NA‡ 58 (35 to 82) NA‡

    26 wk 43 (29 to 57) 52 (8 to 97) 59 (35 to 83) 49 (20 to 78)

    52 wk 40 (27 to 54) 44 (–3 to 90) 59 (35 to 83) 38 (15 to 60)

Note: CI = confidence interval, NA = not applicable.
*All values are expressed in a scale ranging from 0 (i.e., no pain or disability) to 100 (i.e., maximum pain or disability).
†Inception time uncorrected is time captured as time since entry into the study. Inception time corrected is time captured as time since pain onset.
‡The estimates of some values were not obtained for analyses of inception time–corrected time for pain outcomes because this involved extrapolating the fitted curves 
beyond the range of the data.
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Interpretation

We found moderate-certainty evidence that the clinical course of 
low back pain was most favourable in the group with acute low 
back pain, with a large reduction in pain and disability within the 
first 6  weeks. After this time, recovery slowed. Moderate-
certainty evidence indicated that recovery for those with sub-
acute low back pain also showed significant (but smaller) reduc-
tions in pain and disability over the first 6  weeks, with 
subsequently slowed improvement. The clinical course in the 
persistent pain group was much less favourable than the other 
groups, with very low–certainty evidence for minor improve-
ments in pain and disability over time.

To obtain a more precise picture of the clinical course of low 
back pain, we included a subacute group, which filled a gap in 
our previous meta-analysis and has important implications.8 In 
2012, we had reported that participants with acute and persistent 
low back pain showed marked improvements in pain and disabil-
ity within the first 6  weeks, a finding that has guided clinical 

guidelines internationally.8,14 In separating a subacute group 
from those with persistent pain, our current analyses suggest 
that the outcomes for those with persistent low back pain are 
substantially less favourable than previously thought.

Our findings are consistent with similar work. In a community 
cohort, De Campos and colleagues131 found that a subsequent 
new episode of acute low back pain resolved rapidly (about 5 d) 
among participants who had recently recovered from low back 
pain (including participants enrolled in a randomized controlled 
trial to prevent recurrence of low back pain). A systematic review 
of randomized controlled trials reported a similar pattern of 
improvement within the first 6  weeks and less pronounced 
improvement at longer-term follow-up (1  yr).132 This was also 
shown in a systematic review of emergency department visits 
among patients with acute low back pain, which reported that 
most people had an initial reduction in pain intensity, after which 
symptoms stabilized and persisted up to 6  months later.133 In 
addition, a 2012 systematic review (search strategy 1990–2010) 
of cohort studies involving peole visiting primary care for low 
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Figure 3: Trajectory of disability in patients with acute (< 6 wk) (A, D), subacute (6 to less than 12 wk) (B, E) and persistent (12 to less than 52 wk) (C, F) 
low back pain. The top row of graphs shows disability trajectory for inception time corrected, where time is captured as the time since the onset of low 
back pain. The bottom row of graphs shows disability trajectory for inception time uncorrected, where time reflects the time since study entry. Green 
boxes represent the observed mean pain score for each study at each time point. Shaded area represents 95% confidence intervals (CIs).
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back pain (<  3 mo) cautioned that, while an initial reduction in 
pain was common, many still reported pain at longer-term 
follow-up (65% reported pain at 1 yr), suggesting that intensive 
follow-up should be directed toward those who have not recov-
ered within 3 months.13 Several studies included in that system-
atic review were also included in the current meta-analysis.

In our main meta-analysis of cohorts with acute low back pain, 
1  study that specifically sought older patients (≥  60  yr) was an 
outlier, showing much poorer pain and disability outcomes than 
the main trajectory trend.74 Most studies excluded participants in 
this age group, reporting mean ages between 30 and 50  years. 
However, our sensitivity analyses showed that excluding studies 

with participants who had radicular pain or radiculopathy, or 
studies with older (> 60 yr) and younger participants (< 18 yr) did 
not appear to affect the clinical course. Previous work has shown 
that people aged 60 years and older are more likely to have dis-
abling and persistent episodes of low back pain than younger 
people.115,134,135 We had insufficient data in the older age group to 
support or refute these claims. Furthermore, we found only 
2 studies that included people younger than 18 years.96,115 Both 
recruited people 14 years and older, and reported mean ages of 
43.3 and 44.1 years. Therefore, we cannot generalize our findings 
to populations older than 60  years or younger than 18  years, 
which identifies a critical evidence gap in the field.

Table 4: Pooled estimates of mean pain and disability scores when excluding cohorts with radiculopathy or radicular pain, 
and when excluding cohorts with participants younger than 18 years and older than 60 years

Group and time point

Pooled estimate 
of mean pain scores (95% CI)*

Pooled estimate 
of mean disability scores (95% CI)*

Inception time uncorrected†
Inception time 

corrected†
Inception time 
uncorrected†

Inception time 
corrected†

Excluding cohorts with radiculopathy or radicular pain

Acute low back pain (< 6 wk)‡

    Baseline 57 (47 to 66) NA†† 44 (34 to 51) NA††

    6 wk 22 (15 to 30) 18 (2 to 35) 15 (11 to 19) 18 (13 to 23)

    26 wk 21 (14 to 27) 7 (–10 to 25) 13 (10 to 16) 12 (8 to 15)

    52 wk 20 (14 to 27) 7 (–16 to 30) 13 (10 to 15) 11 (7 to 15)

Subacute low back pain (6 to less than 12 wk)§

    Baseline 61 (57 to 64) NA†† 47 (30 to 65) NA††

    6 wk 15 (9 to 21) 68 (55 to 81) 35 (18 to 53) NA††

    26 wk 29 (11 to 48) 26 (13 to 39) 26 (8 to 43) 30 (11 to 50)

    52 wk 63 (30 to 96) 29 (16 to 42) 23 (5 to 40) 22 (2 to 42)

Excluding cohorts with participants aged < 18 yr and > 60 yr

Acute low back pain (< 6 wk)¶

    Baseline 50 (38 to 61) NA†† 36 (31 to 41) NA††

    6 wk 24 (14 to 33) 27 (9 to 45) 14 (12 to 17) 23 (14 to 32)

    26 wk 21 (16 to 26) 20 (13 to 27) 14 (10 to 18) 15 (7 to 23)

    52 wk 21 (16 to 26) 20 (13 to 25) 14 (9 to 20) 15 (7 to 23)

Subacute low back pain (6 to less than 12 wk)**

    Baseline 67 (46 to 88) NA† – –

    6 wk 15 (–16 to 46) 61 (11 to 112) – –

    26 wk 20 (4 to 35) 27 (17 to 37) – –

    52 wk 26 (12 to 39) 29 (19 to 40) – –

Note: CI = confidence interval, NA = not applicable.
*All values are expressed in a scale ranging from 0 (i.e., no pain or disability) to 100 (i.e., maximum pain or disability).
†Inception time uncorrected is time captured as time since entry into the study. Inception time corrected is time captured as time since pain onset.
‡Analyses included 12 (uncorrected)38,41,42,66,89,91,97,98,105,115,118,127 or 11 (corrected)38,41,66,89,91,97,98,105,115,118,127 cohorts for pain, and 11 (uncorrected)38,41,42,66,89,97,98,105,115,118,127 or 
10 (corrected)38,41,42,66,89,97,98,105,115,118 cohorts for disability.
§Analyses included 3 (uncorrected)84,114,120 or 3 (corrected)84,114,120 cohorts for pain, and 3 (uncorrected)84,114,120 or 3 (corrected)84,114,120 cohorts for disability.
¶Analyses included 6 (uncorrected)41,66,85,92,109,127 or 5 (corrected)41,66,92,109,127 cohorts for pain, and 6 (uncorrected)41,66,85,92,109,127 or 4 (corrected)41,66,92,109 cohorts for disability.
**Analyses included 3 (uncorrected)99,114,117 or 3 (corrected)99,114,117 cohorts for pain. Disability analyses only had 2 cohorts available for analysis99,114 and we could therefore 
not fit the model. 
††The estimates of some values were not obtained from inception time–corrected models for pain or disability outcomes because this involved extrapolating the fitted 
curves beyond the range of the data.
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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.136

The current understanding that most individuals with a new 
episode of low back pain get better within 2  weeks may need 
reconsideration.14 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.137 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 after 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.138 A better understand-
ing of the clinical trajectories of low back pain among older 
(> 60 yr) and younger (< 18 yr) populations is needed, and more 
effective treatments for those with persistent low back pain 
should be developed. A risk-of-bias tool specific to clinical course 
studies in low back pain is another important gap.

Limitations
Potential limitations of this work include using our own risk-of-bias 
tool (similar to other clinical course reviews that have used their own 
tool or modified other tools13,133), which means that all measures of 
bias may not have been adequately captured. We found variable risk 
of bias across studies, with overall high attrition and participants in 
most studies were not recruited as consecutive cases. Unfortunately, 
we were unable to assess the impact of poor study quality through 
sensitivity analyses because of low study numbers and, as such, the 
impact of low-quality studies on the validity of our results is unclear.

In our analyses, to capture time since pain onset, we added 
mean (or median) inception time to time of study entry. Median 
time since pain onset is likely smaller than the mean, which may 
have implications whereby the corrected inception time course 
may appear more favourable than it really is.

We excluded interventional studies, which could have contrib-
uted to our understanding of the clinical course of low back pain. 
Having said this, the trajectory of low back pain appears to be 
similar in randomized controlled trials and cohort studies. Finally, 
definitions of acute low back pain vary between 4 and 12 weeks 
across guidelines.14 A different definition of acute low back pain 
may have yielded different results, although the similar trajec
tories in the acute and subacute groups here suggest otherwise.

Conclusion

Most people with acute and subacute low back pain begin to 
improve within the first 6 weeks, but many have ongoing pain and 
disability. Importantly, and in contrast to our previous review, 
people with persistent low back pain (≥  12  wk) have ongoing 
moderate-to-high levels of pain and disability. Identifying and 
escalating care among people with subacute low back pain who 
are recovering slowly seems a critical focus of intervention.
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