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1  |   INTRODUCTION

Low back pain (LBP) is the leading cause of years lived with 
disability, imposing an enormous economic burden on indi-
viduals and society (Vos et al., 2012). Although most patients 

with LBP have a favourable prognosis and improve after a 
few weeks (Menezes Costa et al., 2012), about 15% of pa-
tients do not recover and develop chronic symptoms (i.e. pain 
lasting for more than three months) (Freburger et al., 2009; 
Shmagel, Foley, & Ibrahim, 2016). Patients with chronic 
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Abstract
Background and objective: Identifying factors that influence the course of low 
back pain (LBP) is important to help clinicians to identify those patients at higher 
risk of non‐recovery. The objective of this systematic review was to investigate the 
prognostic role of physical activity in the course of LBP.
Databases and data treatment: Literature searches were conducted in five elec-
tronic databases from their inception to February 2018. Prospective cohort studies 
investigating the influence of any type of physical activity in people with LBP were 
considered eligible. The primary outcomes were pain intensity and disability. Two 
independent reviewers extracted the data and assessed the methodological quality 
of the included studies. Results were stratified according to participants’ symptoms 
duration at baseline.
Results: Twelve studies were considered eligible for this review. Of these, six in-
cluded patients with chronic LBP, four studies did not specify the patients’ duration 
of symptoms, one study included patients with acute LBP, and one study included 
patients with subacute LBP. Included studies were heterogeneous in terms of physi-
cal activity assessment, outcomes, follow‐up duration, and statistical methods, there-
fore, pooling of results was not performed. We found limited evidence to support the 
prognostic role of physical activity in the course of LBP.
Conclusions: Our review identified limited evidence supporting physical activity as 
a prognostic factor in LBP. Future cohort studies are needed to clarify the strength 
and importance of this association.
Significance: Despite recent research in the area, this systematic review shows that 
there is low quality evidence that physical activity may not be a prognostic factor for 
predicting pain and disability in patients with LBP.
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LBP are responsible for a substantial proportion of health 
care costs related to LBP due to health care provider visits, 
medical comorbidities and absence from work (Depont et al., 
2010; Ekman, Jönhagen, Hunsche, & Jönsson, 2005; Gore, 
Sadosky, Stacey, Tai, & Leslie, 2012; Shmagel et al., 2016). 
Identifying factors that influence the course of LBP is import-
ant to advise patients about their condition, inform the devel-
opment of new treatment strategies and, consequently, reduce 
the LBP burden on health care systems and individuals.

Physical activity is thought to play an important role in 
the prognosis of LBP but its influence may vary according 
to the duration of symptoms. Considering that individuals 
with acute LBP present favourable prognosis after six weeks 
(Menezes Costa et al., 2012), there might not be enough time 
for them to show great changes in the overall physical ac-
tivity levels. In contrast, individuals with chronic LBP have 
worse prognosis with a slow recovery (Menezes Costa et al., 
2012) being more likely to experience physical decondition-
ing. Thus, we argue that the physical activity levels may have 
a greater impact on the prognosis of patients with chronic 
LBP when compared to patients with acute LBP. However, 
there is a lack of studies investigating which factors may 
influence or mediate this association in people with acute 
LBP and chronic LBP. In fact, a previous review conducted 
by Hendrick et al. (2011) found limited evidence due to the 
lack of observational cohort studies specifically designed to 
investigate the role of physical activity as a prognostic factor. 
Hence, the importance of physical activity in predicting the 
course of LBP remains unknown.

Perhaps reflected by the emerging initiatives (Lobelo, 
Stoutenberg, & Hutber, 2014; O'Keeffe, Maher, & O'Sullivan, 
2017; Parra, Bradford, Clark, Racette, & Deusinger, 2017) 
for promoting physical activity among patients with muscu-
loskeletal pain, the number of publication on this area has in-
creased since the publication of the earlier review (Hendrick 
et al., 2011). The objective of this review was to investigate 
the role of physical activity as a prognostic factor in the 
course of LBP. Understanding the prediction role of differ-
ent forms of physical activity on prognosis of patients with 
LBP may help clinicians to identify those patients with worse 
prognosis as well as better inform patients about their likely 
prognosis.

2  |   METHODS

We conducted a systematic review investigating the role of 
physical activity as a prognostic factor for LBP. The pro-
tocol of this systematic review was registered a priori in 
PROSPERO (CRD42018086099) (Oliveira, Elkins, et al., 
2018). In addition, this review conforms with the meta‐
analysis of observational studies in epidemiology (MOOSE) 
guidelines (Stroup et al., 2000).

2.1  |  Searches
Literature searches were conducted on 02 February 2018 
in the following electronic databases from their inception: 
MEDLINE via OVID, EMBASE (www.embase.com), 
CINAHL via EBSCO, SPORTDiscus via EBSCO and Web 
of Science. We combined search terms related to physical ac-
tivity (e.g. physical activity, exercise therapy, motor activity, 
walking, running), LBP (e.g. back pain, lumbago, backache, 
spinal pain) and longitudinal studies (e.g. prognostic studies, 
cohort). Additionally, we checked the reference lists of in-
cluded studies and relevant systematic reviews in the field 
in order to identify additional relevant publications. The re-
sults were restricted to publications in English, Spanish and 
Portuguese. Supporting information Appendix 1 details the 
search strategy used in Medline.

Two independent reviewers (F.G.S. and T.M.H.) screened 
titles and abstracts retrieved by the search strategy. The re-
cords selected for full text screening were assessed by two 
independent reviewers (F.G.S. and T.M.H.) In case of dis-
agreement, a third reviewer (R.Z.P.) was consulted to 
arbitrate.

2.2  |  Study selection
Prospective cohort studies investigating people with LBP 
from any setting were eligible. No restriction was applied 
regarding the follow‐up duration. In addition, studies had to 
report data for at least one or more of the following outcomes 
at follow‐up: pain intensity, disability and any measure of 
recovery. We excluded studies reporting secondary analy-
sis from randomised controlled trials. In addition, we also 
excluded occupational studies because they may restrict the 
generalizability of our results.

We included studies recruiting adults aged 18 or more 
with nonspecific LBP, without restriction regarding symp-
tom duration. Studies including participants with specific 
forms of LBP such as spinal canal stenosis, nerve root com-
promise, LBP related to pregnancy or surgical procedure, as 
well as serious underlying conditions related to LBP such 
as fracture and tumour were excluded. Studies that included 
a broad sample of people with LBP were included only if 
data for those with non‐specific LBP was reported separately. 
Studies investigating general musculoskeletal disorders were 
excluded if data for people with nonspecific LBP was not 
provided separately.

Physical activity measured at baseline during an episode 
of LBP was considered the prognostic factor. We included 
physical activity levels measured by subjective (e.g. ques-
tionnaires and physical activity diary) and objective meth-
ods (e.g. accelerometer, pedometer, VO2). In addition, we 
included physical activity reported as frequency (e.g. once a 
week or twice a week), types of physical activity (e.g. leisure 

http://www.embase.com
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and incidental physical activity), and engaged or not engaged 
in any physical activity.

2.3  |  Data extraction and quality assessment
Two independent reviewers (C.B.O. and R.J.T.) performed 
the data extraction of the included studies using a standardized 
data extraction form as recommended by Cochrane (Higgins 
& Green, 2011). In case of disagreement, a third reviewer 
(R.Z.P.) arbitrated the discussion. We extracted the following 
information from the included studies: sample characteristics 
(e.g. size, source, symptoms duration, age, gender), incep-
tion time, duration of follow‐up, physical activity measures, 
outcomes (i.e. pain intensity, disability, and recovery), con-
founders. When available, we extracted measures of associa-
tion (e.g. Odds Ratio [OR] and beta coefficients) with their 
respective precision measures (e.g. 95% Confidence Intervals 
[CI]) as well as the raw data from each included study.

Two independent reviewers (C.B.O. and R.J.T.) assessed 
the methodological quality of the included studies using the 
Quality In Prognosis Studies (QUIPS) tool (Hayden, Windt, 
Cartwright, Cote, & Bombardier, 2013). In case of disagree-
ment, a third reviewer (R.Z.P.) arbitrated the discussion. The 
QUIPS is a tool recommended by Cochrane to assess risk of 
bias in prognostic studies across six domains (Hayden et al., 
2013): study participation, study attrition, prognostic factor 
measurement, outcome measurement, study confounding, 
and statistical analysis and reporting. Considering the score 
in the items, each domain was judged as having low, moder-
ate, or high risk of bias. An overall score was not calculated 
because this approach is not recommended by the develop-
ers of the tool (Hayden et al., 2013). The reviewers used a 
standardised form downloaded from the website of Cochrane 
Methods Prognosis (Supporting information Appendix 2) 
and received the same level of training on how to use the 
form a priori.

2.4  |  Data synthesis and analysis
We planned to calculate pooled estimates through meta‐
analysis using random effect models, however, this was not 
possible due to the heterogeneous type of measures for as-
sessment of physical activity (subjective and objective meth-
ods), LBP outcomes, duration of symptoms (acute, subacute 
and chronic LBP), follow‐up duration (three months to five 
years), and statistical analysis methods (linear regression, 
logistic regression, difference between groups). Therefore, 
we reported the quantitative results narratively using the es-
timates reported in the included studies according to symp-
toms duration (e.g. acute and sub‐acute LBP, chronic LBP or 
LBP without specifying duration of symptoms).

An adapted version of the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) 

approach was used to assess the overall quality of evidence 
following the criteria adopted in previous reviews (Hayden, 
Tougas, Riley, Iles, & Pincus, 2014; Huguet et al., 2013). 
The overall quality of evidence was downgraded by one level 
for each of five domains: phase of investigation (most stud-
ies were exploratory research aimed to identify associations 
between potential prognostic factors and outcome); study 
limitations (most studies judged as having moderate or high 
risk of bias in most of the domains); inconsistency (estimates 
of the association vary in direction showing no or minimal 
overlap in the confidence intervals); imprecision (less than 
10 observations for each prognostic variable included in the 
model); indirectness  (population sample, prognostic factor, 
outcome measures of the included studies do not allign with 
the review's question); and publication bias (few cohort stud-
ies investigating the prognostic factor; however, this domain 
was only downgraded when the quality of evidence was not 
downgraded for phase of investigation). The overall quality 
of the evidence was judged from high to low quality and in-
terpreted as follows (Balshem et al., 2011):

•	 High quality—very confident that the true effect lies close 
to that of the estimate.

•	 Moderate quality—the true effect is likely to be close to 
the estimate, but there is a possibility that it is substantially 
different.

•	 Low quality—the true effect may be substantially different 
from the estimate.

•	 Very low quality—the true effect is likely to be substan-
tially different from the estimate.

3  |   RESULTS

The search strategy retrieved 11,052 titles, excluding dupli-
cates. After screening titles and abstracts, we evaluated 157 
potentially eligible full‐texts articles. Of these, we excluded 
145 articles and the reasons for exclusions are provided 
in Supporting information Appendix 3. Finally, 12 stud-
ies (Bohman, Alfredsson, Hallqvist, Vingård, & Skillgate, 
2013; Bousema, Verbunt, Seelen, Vlaeyen, & Knottnerus, 
2007; Cecchi et al., 2014; Feitosa, Lopes, Bonfa, & Halpern, 
2016; Hendrick et al., 2013; Huijnen et al., 2011; Hussain et 
al., 2016; Jacob, Baras, Zeev, & Epstein, 2004; Mortimer, 
Pernold, & Wiktorin, 2006; Nordeman, Thorselius, 
Gunnarsson, & Mannerkorpi, 2017; Pinto et al., 2014; Roffey 
et al., 2011) were included in this review (Figure 1).

Table 1 provides the characteristics of the included stud-
ies. The sample size of included studies ranged from 46 
to 4,074 participants with a mean age ranging from 37 to 
70 years. The participants of the studies were recruited from 
general population (n = 3), primary care (n = 6), secondary 
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care (n = 2) and tertiary care (n = 1). Six studies (Bohman 
et al., 2013; Cecchi et al., 2014; Feitosa et al., 2016; Huijnen 
et al., 2011; Nordeman et al., 2017; Pinto et al., 2014) in-
cluded patients with chronic LBP, four studies (Hussain et al., 
2016; Jacob et al., 2004; Mortimer et al., 2006; Roffey et al., 
2011) did not specify the duration of symptoms, one study 
(Bousema et al., 2007) included patients with subacute LBP 
and one study (Hendrick et al., 2013) included patients with 
acute LBP. Regarding the outcome assessment, 10 studies 

(Cecchi et al., 2014; Feitosa et al., 2016; Hendrick et al., 
2013; Huijnen et al., 2011; Hussain et al., 2016; Jacob et al., 
2004; Mortimer et al., 2006; Nordeman et al., 2017; Pinto et 
al., 2014; Roffey et al., 2011) assessed disability, 6 studies 
(Feitosa et al., 2016; Hussain et al., 2016; Jacob et al., 2004; 
Mortimer et al., 2006; Pinto et al., 2014; Roffey et al., 2011) 
assessed pain intensity and 2 studies (Bohman et al., 2013; 
Bousema et al., 2007) used a measure of recovery. The fol-
low‐up assessment of the outcomes ranged from 3 months to 

F I G U R E  1   Study flowchart. 
Abbreviations: LBP, low back pain; PA, 
physical activity
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15 years. Most studies (n = 9) (Bohman et al., 2013; Cecchi 
et al., 2014; Feitosa et al., 2016; Hussain et al., 2016; Jacob et 
al., 2004; Mortimer et al., 2006; Nordeman et al., 2017; Pinto 
et al., 2014; Roffey et al., 2011) assessed physical activity 
through self‐report measures (e.g. questionnaires or yes‐or‐
no, Likert scale and open‐ended questions) and three studies 
(Bousema et al., 2007; Hendrick et al., 2013; Huijnen et al., 
2011) evaluated physical activity level using objective mea-
sures (e.g. accelerometer).

Table 2 details the methodological quality of the included 
studies using the QUIPS tool. Most included studies were 
judged as having low risk of bias in the domains regarding 
prognostic factor measurement (9 out of 12 studies, 75%), 
study participation (10 out of 12 studies, 83%) and outcome 
measurement (12 out of 12 studies, 100%). In contrast, most 
included studies had moderate or high risk of bias in the 
domains regarding study attrition (9 out of 12 studies, 75%), 
study confounding (7 out of 12 studies, 58%%) and statis-
tical analysis and reporting (5 out of 12 studies, 42%). The 
most common methodological flaws were failure to report 
the characteristics of the participants who dropped out (i.e. 
study attrition), not accounting for confounders in the study 
design and analysis (i.e. study confounding) and providing 
insufficient data to assess the adequacy of the analysis (i.e. 
statistical analysis and reporting).

The association between physical activity and clinical 
outcomes were reported using regression coefficient, cor-
relation coefficient, odds ratio, mean difference or p‐val-
ues (Table 3). For acute LBP, only one study (Hendrick et 
al., 2013) reported no association between physical activity 
measured objectively with an accelerometer and disability at 
three‐month follow‐up. Similarly, one study in people with 
subacute LBP (Bousema et al., 2007) reported no association 
between physical activity levels measured with an accelerom-
eter and recovery at 1‐year follow‐up.

For chronic LBP, one study (Feitosa et al., 2016; Pinto 
et al., 2014) reported an association between self‐reported 
physical activity and pain intensity (report size of effect here) 
and one study showed no association (Pinto et al., 2014). Five 
studies (Cecchi et al., 2014; Feitosa et al., 2016; Huijnen et 
al., 2011; Nordeman et al., 2017; Pinto et al., 2014) reported 
the association between physical activity and disability in 
patients with chronic LBP; four reported non‐significant as-
sociations and one study (Pinto et al., 2014) a significant as-
sociation (report size of association). One study (Bohman et 
al., 2013) investigated the association of physical activity and 
recovery as the outcome and reported a significant associa-
tion of physical activity with being recovered in women but 
not in men with chronic LBP.

For patients with mixed duration of symptoms, none of 
the four included studies (Hussain et al., 2016; Jacob et al., 
2004; Mortimer et al., 2006; Roffey et al., 2011) reported a 
statistically significant association of physical activity with 
pain intensity or disability.

According to the GRADE approach, the overall quality 
of evidence for pain intensity, disability, and recovery was 
low, downgraded for phase of investigation and inconsistency 
(Table 4).

4  |   DISCUSSION

Our review demonstrated that there is low quality of evidence 
that physical activity may not be a prognostic factor for pre-
dicting pain, disability or recovery outcomes in LBP. We 
identified only two studies investigating the prognostic role 
of physical activity in acute and subacute LBP, showing no 
association of physical activity with clinical outcomes. For 
chronic LBP, most studies did not suggest that being more 
active was associated with less pain or disability or being 

T A B L E  2   Methodological quality assessment of included studies using the quality in prognosis studies (QUIPS) tool

Study name
Study 
participation

Study 
attrition

Prognostic factor 
measurement

Outcome 
measurement

Study 
confounding

Statistical analysis 
and reporting

Bohman et al. (2013) Low Moderate Low Low Low Low

Bousema et al. (2007) Low Low Low Low High Moderate

Cecchi et al. (2014) Low Moderate Moderate Low Low Low

Feitosa et al. (2016) Low Moderate Moderate Low High Moderate

Hendrick et al. (2013) Low Moderate Low Low Low Low

Huijnen et al. (2011) Low Low Low Low Moderate Low

Hussain et al. (2016) Low High Low Low Low Low

Jacob et al. (2004) Low Moderate Low Low Moderate Low

Mortimer et al. (2006) High High Moderate Low Moderate Moderate

Nordeman et al. (2017) Moderate Moderate Low Low Moderate Moderate

Pinto et al. (2014) Low Moderate Low Low Low Low

Roffey et al. (2011) Low Low Low Low Moderate Moderate
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recovered, but results were not consistent across all studies. 
Despite the limited number of studies including acute and 
subacute patients with LBP, the number of prospective co-
hort studies more than doubled (increased from four to 12 
studies) since the previous review in this topic (Hendrick et 
al., 2011). However, the overall quality of evidence was low 
which suggests that further studies may impact our findings 
and makes difficult to reach definitive conclusions at present.

One strength of this review is the comprehensive search 
strategy conducted in five electronic databases. However, we 
could not exclude the possibility of missing studies because 
we restricted the publication languages to English, Spanish 
and Portuguese and used limited search terms for physical 
activity, due to the large number of records yielded. Another 
strength of this review is the use of the QUIPS tool recom-
mended by the Cochrane Collaboration (Hayden et al., 2013) 
to assess risk of bias. The main limitation of this review was 
the use of different methods for measuring physical activity 
(e.g. single item, questionnaire, accelerometer) and statisti-
cal analysis methods (e.g. OR, beta coefficients or p‐value 
of differences between groups) which contributed to the high 
heterogeneity among the included studies, and prevented us 
conducting meta‐analyses.

Although it was not possible to draw any definitive con-
clusion regarding the association between physical activity 
and the course of LBP, our findings align with the results 
reported for chronic LBP in the previous review. Hendrick 
et al., (2011) found that physical activity did not predict pain 
intensity and disability in chronic LBP. However, there are 
important methodological differences between this review 
and previous one. First, the previous review (Hendrick et al., 
2011) included not only prospective cohort studies (Bousema 
et al., 2007; Jacob et al., 2004; Mortimer et al., 2006; Oleske 
et al., 2006) but also randomized clinical trials. Patients agree-
ing to participate in a trial may have different characteristics 
to those taking part in observational studies due to treatment 
preferences (King et al., 2005, 1997) and symptom severity 
(Bedi et al., 2000). In fact, the results of secondary analy-
sis of randomized clinical trials showed conflicting results 
for physical activity predicting clinical outcomes of patients 
with chronic LBP (Hurwitz, Morgenstern, & Chiao, 2005; 
Macedo et al., 2014). Second, the previous review did not 
account for duration of symptoms in the analyses. Although 
it was not possible to conduct a subgroup meta‐analysis based 
on symptoms duration, we stratified the results for acute, 
subacute and chronic LBP. Finally, although the number of 
studies more than doubled compared to the previous review, 
there is still limited evidence supporting physical activity as 
a prognostic factor of the LBP.

The importance of physical activity among patients 
with LBP has been increasingly investigated in recent 
times (Morelhao et al., 2018; Oliveira, Franco, et al., 2018). 
However, the overall quality of evidence was low‐quality T
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evidence which suggests that better designed studies are still 
needed to draw definitive conclusions on this topic. Most 
studies included in this review measured the physical ac-
tivity levels subjectively using single items or self‐reported 
questionnaires. However, this method relies on the patient's 
report which might be subject to bias (e.g. recall and social 
desirability bias) (Adams et al., 2005; Janz, 2006). We would 
argue that future studies should measure physical activity 
levels using objective assessment method. In addition, our re-
view identified only two studies recruiting patients with acute 
and subacute LBP. Future inception cohort studies investigat-
ing physical activity levels in patients with LBP with short 
duration of symptoms are warranted. Finally, future studies 
should consider addressing the methodological flaws fre-
quently identified the included studies. Future studies would 
benefit from a better description of the patients lost to follow‐
up; better description of the use and measurement properties 
of confounders; adequate statistical methods; and improved 
clarity and completion of reporting.

5  |   CONCLUSION

There is low quality of evidence that physical may not be a 
prognostic factor for predicting pain and disability in patients 
with LBP as most studies demonstrated a lack of significant 
associations. Although the number of studies in the field has 
markedly increased, the overall quality of evidence is low 
which suggests that future studies may impact our findings. 
Future prospective cohort studies investigating and inception 
cohort and physical activity using objective measures in pa-
tients with LBP is needed to generate more precise estimates.
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