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both prevent episodes of low back pain and related
absenteeism: systematic review and network meta-
analysis of randomised controlled trials (RCTs) aimed
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ABSTRACT

Objectives We aimed to investigate which prevention
strategies for low back pain (LBP) are most effective.
Design We completed a Bayesian network meta-
analysis to summarise the comparative effectiveness of
LBP prevention strategies. The primary outcomes were
an episode of LBP and LBP-associated work absenteeism
represented as ORs with associated 95% credibility
intervals (Crls). We ranked all prevention strategies with
surface under the cumulative ranking curve (SUCRA)
analysis.

Data sources PubMed, EMBASE and CENTRAL
databases were searched along with manual searches
of retrieved articles. We only included randomised
controlled trials (RCTs) that reported an episode of LBP
and/or LBP-associated work absenteeism evaluating LBP
prevention strategies were included.

Eligibility criteria for selecting studies Data were
independently extracted by two investigators, and RCT
quality was assessed using the Cochrane Risk of Bias
tool.

Results and summary Forty RCTs were included.
Exercise combined with education (OR: 0.59, Crl: 0.41
t0 0.82) and exercise alone (OR: 0.59, Crl: 0.36 t0 0.92)
both prevented LBP episodes; exercise combined with
education and education alone both had large areas
under the curve (SUCRA: 81.3 and 79.4, respectively).
Additionally, exercise (OR: 0.04, Crl: 0.00 to 0.34)
prevented LBP-associated work absenteeism, with
exercise and the combination of exercise and education
ranking highest (SUCRA: 99.0 and 60.2, respectively).
Conclusions Exercise alone and exercise combined
with education can prevent episodes of LBP and LBP-
related absenteeism.

Trial registration number PROSPERO 42017056884.

INTRODUCTION

Low back pain (lower back pain, LBP) causes more
disability globally than any other condition." Patients
with chronic LBP experience debilitating pain,
decreasing their quality of life. The economic costs
associated with LBP are high due to productivity
losses, work absenteeism, loss of personal income,
increased disability, early retirement and increased
medical resource use.”* LBP is caused by the inter-
action of various physical, anatomical, occupational,
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behavioural and psychosocial variables. Modifiable
risk factors include physical activity/sedentary life-
style, obesity, occupational exposures and psycho-
social predictors such as depression and anxiety.* °
Non-modifiable risk factors include sex (female) and
age (older individuals).*” Therefore, practical inter-
ventions could have a significant impact on mitigating
the burden of LBP

Current LBP prevention strategies include back
education, ergonomic adjustments, exercise, back
belts and shoe insoles. Conventional systematic
reviews and meta-analyses have evaluated the effec-
tiveness of individual treatment approaches for the
prevention of LBP against placebo or no interven-
tion."” However, it remains unclear which interven-
tions are the most effective for LBP prevention and
how these LBP prevention strategies rank relative to
one another. The aim of this review was to system-
atically evaluate the relative effectiveness of primary
LBP prevention strategies via Bayesian network
meta-analysis.

METHODS

Data sources and searches

This study followed the guidelines detailed in the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) Extension State-
ment for systematic reviews incorporating network
meta-analyses.”” An extensive search of MEDLINE,
EMBASE and CENTRAL databases from incep-
tion to 24 November 2017 was undertaken using
the following key search terms: (low back pain OR
lower back pain) AND prevent* AND random?*
AND control*. The reference lists cited in rele-
vant systematic reviews and included trials were
also screened. The searches were independently
completed by two investigators (JL and ZM).

Inclusion and exclusion criteria

Inclusion criteria were as follows: (i) randomised
controlled trials (RCTs) reporting (ii) a measure
of a new episode of LBP or work absenteeism due
to LBP that compared (iii) an eligible preventative
intervention strategy for LBR Participants within the
study must have been without LBP at baseline or for
those with previous or mild LBR able to work/carry
out normal activities. Eligible control and prevention
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strategies included: (i) standard care/no intervention and any single
or combination of (ii) back education, (iii) exercise programme,
(iv) back belt use, (v) shoe insole use and (vi) ergonomic adjust-
ments (descriptions of all included interventions can be found in
online supplementary appendix table B2). Standard/conventional
care was reported and defined by the original study authors and
included descriptors such as standard/usual care, no intervention,
normal activity, routinely performed military exercises, ergonomic
advice and video-training control. The treatment category ‘stan-
dard/usual care’ was often ambiguous and may have included some
interventions as cointerventions (eg, standard military exercises
with didactic training). As these minor interventions were previ-
ously deemed ineffective’ ' and are considered standard/usual
care in their respective studies, they were analysed in that category.
Studies had to be published in a peer-reviewed English language
journal or have been included in a previous English language
systematic review or meta-analysis.

We excluded non-RCTs, studies focused on pregnant women,
and studies focused on participants in specific occupations that
would be difficult to generalise to the general LBP patient popu-
lation (eg, workers exposed to high levels of vibration).

Study selection

Two investigators (JL and ZM) independently screened all initial
search results. Duplicates and articles not meeting the selection
criteria based on title and abstract were removed. Full-text arti-
cles of all remaining studies were then independently screened
by two investigators (JL and JN) for inclusion. Disagreements
regarding inclusion were resolved by discussion and consensus.

Outcome measures

The prespecified primary outcome was incidence of LBP as
measured by the proportion of participants who reported an
episode of LBP at follow-up, reported as an OR and the associ-
ated 95% credibility interval (CrI). The prespecified secondary
outcome was work absenteeism associated with LBP as measured
by the proportion of participants reporting a work absence due
to LBP, reported as an OR and the associated 95% Crl. Addi-
tional summary measures include treatment rankings based on
the surface under the cumulative ranking (SUCRA) scores. The
SUCRA provides a statistically-based overall ranking associated
with a particular intervention; SUCRA values can range from 0
to 100, with higher SUCRA values indicating a greater likelihood
that a therapy is superior.?!

Data extraction and quality assessment

Two investigators (JL and RH) independently extracted data
from the included RCTs using a standardised data extraction
form. In the event of disagreement, rechecking of the original
article followed by discussion between the two coauthors was
used to reach a consensus. The following data parameters were
extracted from each RCT: name of the primary author, country
of study, trial design, number of participants in each study arm,
characteristics of the intervention (eg, schedule, dosage and/or
duration of intervention), patient diagnosis, patient age (mean or
median), patient sex (male %), follow-up duration, outcome type
(incidence of LBP or episode of work absence due to LBP) and
outcomes at longest follow-up point. When needed, dispersion
effects were approximated from the figures provided. Intention-
to-treat data were used when available.

Assessment of risk of bias
The methodological quality of included RCTs was assessed using
the Cochrane Collaboration’s Risk of Bias approach.” Two

investigators (JN and JL) independently performed the risk-of-
bias assessment on the included RCTs. In the event of disagree-
ment, rechecking of the original article followed by discussion
between the two coauthors was used to reach a consensus.

Data synthesis and analysis

A Bayesian random effect model of network meta-analysis was
used to compare the overall effect size among interventions
to account for differences among trials for the outcomes of
an episode of LBP and work absence. Network meta-analysis
enables an integration of all available direct and indirect evidence
across multiple trials to compare interventions.”’ Network meta-
analysis can increase the statistical power and also examine the
relative effects of different interventions that have few compar-
isons or have never been compared directly. Network meta-
analysis presumes transitivity, which means that one can evaluate
treatment A versus treatment B via a third intermediary treat-
ment C.** Therefore, we assumed that the participants within
the included studies were randomly allocated to the various
treatments being compared; in other words, we assumed no bias
in participant randomisation. This is a reasonable assumption
considering that all studies included within this network meta-
analysis were RCTs.

Analyses were done using Markov chain Monte Carlo
methods. The network meta-analysis was conducted using
WinBUGS V.1.4.3 (MRC Biostatistics Unit, Cambridge, UK). The
WinBUGS codes are available in online supplementary appendix
G. The network ORs were calculated from the median of the
posterior distribution and 95% Crls. We chose minimally infor-
mative prior distributions for all variables. For each outcome, we
summarised the evidence using a network diagram. We assessed
the achievement of convergence by the Brooks-Gelman-Rubin
statistic. We calculated the SUCRA rankings as well as the prob-
ability of being best (PrBest) for each intervention.

To check the robustness of the network meta-analysis, we
performed a pairwise random-effects meta-analysis for all available
direct comparisons using Stata (release 12, Stata, College Station,
Texas, USA).” The goodness-of-fit of the models to the data
was assessed by: (i) tabulation of the residual deviance; (ii) visual
inspection of the residual distributions on Q-Q plots; (iii) calcula-
tion of treatment effect heterogeneity from the posterior median of
12 (between-trial variance) and (iv) calculation of network consis-
tency through the difference in effect sizes between indirect and
direct comparisons. For each model, we generated 100000 simu-
lations after discarding the first 50000 simulations as burn-in. For
pairwise meta-analyses, heterogeneity among studies was evalu-
ated using the I statistic (p<0.10and I*>50% indicating evidence
of heterogeneity),”® and Egger’s test was employed to investigate
small-study effects (ie, the tendency for smaller studies to show
disproportionately larger treatment effects®) if at least four trials
were included in a particular comparison.

Role of the funding source
The funders had no role in study design, data collection and
analysis, decision to publish or preparation of the manuscript.

RESULTS

Included studies

The PRISMA flow diagram describing the study selection
process is presented in online supplementary appendix A.
The initial database searches and reference checks resulted in
a total 978 records, of which 277 were appropriate for full-
text review. A total of 40 studies were finally included in this
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network meta-analysis. Of these, 38 studies”® reporting 46

RCTs (accounting individually for multiple study arms within
trials) were included in the Episode of LBP network (see online
supplementary appendix tables B1 and B2 for descriptions and
baseline data of included studies, respectively). Four of these
38 studies included three study arms.*® ** 3% ¢ In addition, 13
studies?? 38 43 48 33 56-6066 67 po s rting 17 RCTs were included in
the Episode of Work Absence network. All included studies were
published between 1990 and 2016. Most of the included studies
focused largely or completely on working-age populations.
Follow-up periods ranged from 1week to 4 years.

Risk of bias

We have presented the Risk of Bias assessment in online supplemen-
tary appendix table B3. Of the 40 total studies, 3 studies (7.5%)
were considered to have a low risk of bias (>9bias score).’? %3 53
Twenty studies (50%) were considered to present a moderate risk
of bias.28 3132 34 3942 46 49 50 57-59 61-65 68 The remaining seventeen
studies (42.5%) were considered to have a high or unclear risk of
bias (<6 bias score).?? 3033 35-38 43454748 5134606667 (3¢ the 40 studies,
32 studies (80%) used adequate randomisation and 11 studies
(30%) used adequate allocation concealment. Only six studies
(15%) clearly described the blinding process of the participants,
while 29 studies (72.5%) did not blind participants, providers
or outcome assessors or did not report on blinding. Twenty-five
studies (62.5%) reported a low dropout rate (<20%). Most studies
did not evaluate or report on compliance with the interventional
protocol. Thirty-one studies (77.5%) were registered in an acces-
sible clinical trial registry or reported on all stated outcomes and
time-points. Twenty-eight studies (70%) reported a comparative
analysis confirming similarity of baseline data.

Effects of interventions
Figure 1 shows the network plots detailing the treatment compar-
isons for Episode of LBP and Episode of Work Absence analyses.

Episode of LBP analysis

A summary of findings for the Episode of LBP analysis can be
found in online supplementary appendix table B4 and the forest
plot of ORs and 95% Crl is reported in figure 2. Summary effect
estimates for the comparison of each intervention strategy with
standard care are presented in figure 3 and online supplemen-
tary appendix table C1. Of the forty-six comparisons included
in the Episode of LBP network, significant outcomes favouring
the intervention over standard care included exercise (OR: 0.59,

A

Exercise + Education (C)

Back Belt (D)

Shoe Insoles (E)

Ergonomic Adjustments (F)

Education (A)

Education +
Ergonomic Adjustments (G)

Exercise +
Ergonomic Adjustments (H)

Figure 1

a)

Odds Ratio
Treatments 95% Crl
Exercise + Ergonomic Adjustments (H) ——~—> 2.59 (0.16, 86.83)
Education + Ergonomic Adjustments (G) R —d 1.16 (0.39, 3.45)
Ergonomic Adjustments (F) —— 0.92 (0.44, 1.83)
Education (A) —t 0.89 (0.56, 1.42)
Back Belt (D) —_— 0.79 (0.39, 1.48)
Shoe Insoles ( E) —_— 0.66 (0.35, 1.20)
Exercise (B8) — 0.59 (0.36, 0.92)
Exercise + Education ( C) - 0.59 (0.41, 0.82)
T T
26 1 26
Favours Treatment Favours SC
b)
Odds Ratio
9/
Treatments 95% Crl
Back Belt D) PR 121(0.47,3.53)
Education + Ergonomic Adjustments (G) —_— 0.94 (0.34, 2.67)
Education (A) — 0.91(0.40,2.29)
Exerdise + Ergonomic Adjustments (H) — 064 (0.06,5.25)
Exercise + Education ( C) - 073 (0.45,1.09)
Exercise (B) - 0.04 (0.00, 0.34)
T
525 525
Favours Treatment Favours SC

Figure 2 Forest plots of outcomes. Forest plots comparing prevention
strategies for (a) episode of LBP and (b) LBP-related work absence.
Diamonds illustrate the summary effect sizes. Error bars indicate 95%
Crl. LBP, low back pain.

Crl: 0.36 to 0.92) and exercise+education (OR: 0.59, Crl: 0.41
to 0.82). The SUCRA values are found in online supplementary
appendix table C1, while the rankogram of SUCRA values is
reported in online supplementary appendix figure C1. The two
interventions with the highest SUCRA values were exercise+ed-
ucation (81.3) and exercise (79.4). The complete league table

Exercise + Education (C)

Exercise (B)

Back Belt (D)

Standard care

Education +
Ergonomic Adjustments (G)

Education (A)

Exercise +
Ergonomic Adjustments (H)

Network plots of outcomes. Network plots comparing prevention strategies for (a) episode of LBP and (b) LBP-related work absence.

Size of nodes is proportional to the number of patients randomised to interventions. Thickness of lines is proportional to the number of studies

contributing to the direct comparison. LBP, low back pain.
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Education + Exercise +

Standard Care Exercise + Er i i Er i

(SC) Exercise (B) Education (C) Back Belt (D) Shoe Insoles (E) Adj (F) Adj (G) Adj (H) ion (A)
Standard Care (SC) sC 0.59(0.36;0.92) 0.59(0.41;0.82) 0.79(0.39;1.48) 0.66(0.35;1.2) 0.92(0.44;1.83) 1.16(0.39;3.45) 2.59(0.16;86.83) 0.89(0.56;1.42)
Exercise (B) 1.68(1.09;2.82) | B 0.99(0.58;1.73) | 1.32(0.6;2.95) 1.11(0.52;2.42) | 1.54(0.68;3.69) | 1.93(0.62;6.73) 4.38(0.26;157.73) | 1.5(0.82;3.02)
Exercise + Education (C) 1.69(1.22;2.47) | 1.01(0.58;1.74) | ¢ 1.33(0.64;2.72) 1.12(0.56;2.24) | 1.55(0.72;3.41) | 1.95(0.64;6.36) 4.4(0.27;151.66) 1.51(0.95;2.57)
Back Belt (D) 1.27(0.68;2.57) | 0.76(0.34;1.66) | 0.75(0.37;1.55) | D 0.84(0.34;2.08) | 1.17(0.45;3.1) 1.46(0.43;5.46) 3.31(0.19;121.0) 1.13(0.61;2.31)
Shoe Insoles (E) 1.52(0.84;2.89) | 0.9(0.41;1.94) 0.9(0.45;1.8) 1.2(0.48;2.93) E 1.39(0.55;3.58) | 1.75(0.52;6.26) 3.96(0.23;141.16) | 1.36(0.65;3.02)
Ergonomic Adjustments
(F) 1.09(0.55;2.25) | 0.65(0.27;1.47) | 0.64(0.29;1.39) | 0.86(0.32;2.2) 0.72(0.28;1.82) | F 1.26(0.35;4.68) 2.85(0.16;104.1) | 0.97(0.43;2.31)
Education + Ergonomic
Adj (G) 0.87(0.29;2.58) | 0.52(0.15;1.62) | 0.51(0.16;1.56) | 0.69(0.18;2.33) | 0.57(0.16;1.94) | 0.8(0.21;2.87) G 2.25(0.11;88.92) | 0.78(0.24;2.52)
Exercise + Ergonomic
Adjustments (H) 0.39(0.01;6.31) | 0.23(0.01;3.86) | 0.23(0.01;3.73) | 0.3(0.01;5.27) 0.25(0.01;4.43) | 0.35(0.01;6.22) | 0.44(0.01;8.85) H 0.34(0.01;5.89)
Education (A) 1.12(0.7;1.77) | 0.67(0.33;1.23) | 0.66(0.39;1.05) | 0.88(0.43;1.65) | 0.74(0.33;1.55) | 1.03(0.43;2.34) | 1.29(0.4;4.25) 2.9(0.17;99.21) A

Figure 3 League tables for episode of LBP. ORs for the column intervention versus the row intervention are shown above the diagonal. Reciprocal
ORs for the row intervention versus the column intervention are shown below the diagonal. ORs of less than unity indicate that the column
intervention is favoured over the row intervention. Significant relative effects between a pair of interventions are reported in bold font. LBP, low back

pain.

of effect estimates for the Episode of LBP analysis is reported in
online supplementary appendix Table D1.

Episode of Work Absence analysis

Summary effect estimates against standard care for the Episode
of Work Absence analysis are presented in figure 4 and online
supplementary appendix table C2. A summary of findings can
be found in the Appendix Table BS and the forest plot of ORs
and 95% CrI are reported in figure 2. Of the 17 RCTs that were
compared in the Episode of Work Absence analysis, only exercise
reached significance. Other significant findings included exercise
as significantly effective as compared against exercise+education
(OR: 0.06, Crl: 0.00 to 0.50), back belt (OR: 0.03, Crl: 0.00 to
0.33), education+ergonomic adjustments (OR: 0.04, Crl: 0.45)
and education (OR: 0.05, CrI: 0.00 to 0.42). The SUCRA values
are found in online supplementary appendix table C2, while the
rankogram of SUCRA values for Episode of Work Absence is
reported in online supplementary appendix figure C2. The inter-
ventions with the highest SUCRA value were exercise (99.0) and
exercise+education (60.2). The complete league table of effect
estimates for the Episode of Work Absence analysis is reported
in online supplementary appendix table D2.

Between study heterogeneity, model fit and comparison with
standard pairwise meta-analyses

The observed values for I from the network meta-analyses are
presented in Appendix online supplementary appendix table
C1 and C2. The between study heterogeneity results showed
that, for pairwise comparisons against standard care, there was
a low-to-moderate level of heterogeneity in the Episode of LBP

network with interventions as low as 0% to as high as 85% in the
exercise group. The presence of heterogeneity in the Episode of
Work Absence network was 0% for all I” statistics comparisons.

The autocorrelation and history plots for both networks showed
good convergence. The goodness-of-fit of the models to the data
as measured by the residual deviance showed good fit for both
networks (online supplementary appendix table E1). The compar-
ison of heterogeneity results from the network meta-analyses
(online supplementary appendix table C1 and C2) with those of
the random effects pairwise meta-analyses (online supplementary
appendix tables E2 and E3) mostly showed agreement. No indica-
tion of small-study effects was observed in either network analysis
as reported in online supplementary appendix F.

DISCUSSION

Our study confirmed the use of exercise alone, as well as exercise
combined with education, as effective prevention strategies for
LBP It is the first network meta-analysis to include all researched
interventional strategies for the prevention of an episode of LBP
and LBP-related work absenteeism. The advantages of network
meta-analyses are that they can simultaneously compare more
than two treatments, provide relative effect estimates for all
treatment comparisons, enable the estimation of PrBest and
reduce the uncertainty in treatment effect estimates.

Previous reviews of LBP interventions have found minimal
evidence supporting the effectiveness of education,” 1 1718 ¢ 70
back belts,” 1 7! shoe insoles,® 2 ** or ergonomic adjustments.
Some reviews found evidence supporting the efficacy of exercise
for preventing an episode of LBP and/or LBP-related work absen-
teeism.” 7 ' ¢?7273 Similar to the reviews that reported the efficacy

Education + Exercise +
Exercise + Ergonomic Ergonomic
Standard Care (SC) Exercise (B) Education (C) Back Belt (D) Adjustments (G) Adjustments (H) Education (A)
Standard Care (SC) SC 0.04(0.0;0.34) 0.73(0.45;1.09) 1.21(0.47;3.53) 0.94(0.34;2.67) 0.64(0.06;5.25) 0.91(0.4;2.29)

22.49(2.24;1068.68

Exercise (B) 24.24(2.98;1023.66) | B 17.68(1.99;744.66) | 28.71(3.0;1368.99) | ) 16.53(0.6;997.87) 22.0(2.38;913.43)
Exercise + Education (C) | 1.37(0.92;2.22) 0.06(0.0;0.5) [9 1.66(0.61;5.51) 1.29(0.45;4.16) 0.89(0.08;7.62) 1.25(0.52;3.6)
Back Belt (D) 0.83(0.28;2.15) 0.03(0.0;0.33) 0.6(0.18;1.64) D 0.77(0.18;3.16) 0.52(0.04;5.35) 0.75(0.27;2.17)
Education + Ergonomic

Adjustments (G) 1.07(0.38;2.94) 0.04(0.0;0.45) 0.78(0.24;2.24) 1.3(0.32;5.65) G 0.69(0.05;6.98) 0.96(0.27;3.91)
Exercise + Ergonomic

Adjustments (H) 1.56(0.19;16.93) 0.06(0.0;1.67) 1.13(0.13;12.59) 1.93(0.19;26.03) 1.45(0.14;20.91) H 1.46(0.15;18.32)

Education (A)

1.1(0.44;2.53)

0.05(0.0;0.42)

0.8(0.28;1.91)

1.34(0.46;3.68) 1.04(0.26;3.66) 0.68(0.05,6.62) A

Figure 4 League tables for work absence due to LBP. ORs for the column intervention versus the row intervention are shown above the diagonal.
Reciprocal ORs for the row intervention versus the column intervention are shown below the diagonal. ORs of less than unity indicate that the column
intervention is favoured over the row intervention. Significant relative effects between a pair of interventions are reported in bold font.
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of exercise, our network meta-analyses reported significant effects
favouring exercise as well as the combination of exercise education
interventions. Our current analysis includes 40 studies, since newly
published reports have been identified since the last-published
review of low back pain prevention strategies,”* which included
21 RCTs and only compared interventions against no intervention
or placebo. Moreover, previous meta-analyses have been limited
by their inability to include reports on head-to-head comparisons,
diminishing the number of eligible studies.

There are several limitations to this study. First, although a
previous systematic review reported no significant differences in
effect for shorter and longer (>12 months) follow-up periods,”®
pooling of various follow-up periods in our analysis may have
diluted the minor positive short-term benefits of exercise. Vari-
ability in the actual exercise regimens employed within the pooled
studies in this analysis may also have weakened the true effects
of exercise intervention. As our exercise programme may reduce
the risk of first-time and recurrent LBP, we recommend further
investigation to even better characterise the elements of exercise
prescription (Frequency, Intensity, Type, Time) that best prevent
LBP. Second, the random-effects network meta-analysis model
relies on the assumption that the relative preventative effect of
one strategy versus another is the same across the entire set of
studies. Therefore, to address the question of which preven-
tion intervention for LBP is most effective, we were primarily
interested in the average effect of each intervention in order to
account for the diversity within each intervention. To accom-
plish this, we had to pool studies that were heterogeneous with
respect to intervention, study design and risk of bias. As a result,
there was considerable (I>>75%) between-study heterogeneity
present in some comparisons. Third, the small number of rele-
vant studies within the networks for some comparisons means
that the results for interventions such as (i) exercise combined
with ergonomic adjustments and (ii) education combined with
ergonomic adjustments, should be interpreted with caution.
Fourth, the network meta-analyses were also based on a single
timepoint (the longest follow-up point), which may be consid-
ered as a limitation due to varying follow-up periods.

Implications for practice

Exercise alone, as well as the combination of exercise with educa-
tion, prevented episodes of LBP as well as LBP-associated work
absenteeism. Other prevention strategies did not achieve statis-
tical significance. Our finding that most LBP prevention strat-
egies are ineffective is consistent with the findings of previous
conventional reviews and meta-analyses. In addition, participant
preference and cost-effectiveness should also be considered when
implementing LBP prevention interventions and combining of
prevention strategies should also be considered.

With regard to future clinical research in this field, researchers
should focus on strengthening the evidence base within network
arms of each prevention strategies to achieve statistical significance.
Investigators also need to precisely define ‘standard/usual care’
within their respective studies, so it is easier for other researchers
to appropriately categorise and pool studies. Investigators should
focus on the effect of interventions across multiple follow-up time
points, as strategies may vary in relative efficacy over time. Policy
makers and administrators should focus on supporting further
research as well as implementing and evaluating new prevention
strategies which may prove more effective in preventing LBP.

CONCLUSION
Our Bayesian network meta-analysis provides support for exer-
cise alone, as well as exercise combined with education, as
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Key messages

» Low back pain (LBP) causes disability globally; however, it
remains unclear which prevention strategies for LBP are most
effective.

» Current prevention strategies include back education,
ergonomic adjustments, exercise, back belts and shoe insoles.

» Our results support exercise and the combination of exercise
and education as the most effective preventative measured
for LBP.

effective prevention strategies for LBP We recommend large
higher-quality RCTs, including head-to-head comparisons of
preventive interventions, to validate these results.
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