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Abstract

Introduction

Guidelines recommend patient education materials (PEMs) for low back pain (LBP), but no
systematic review has assessed PEMs on their own. We investigated the effectiveness of
PEMs on process, clinical, and health system outcomes for LBP and sciatica.

Methods

Systematic searches were performed in MEDLINE, EMBASE, CINAHL, PsycINFO,
SPORTDiscus, trial registries and grey literature through OpenGrey. We included random-
ized controlled trials of PEMs for LBP. Data extraction, risk of bias, and quality of evidence
gradings were performed independently by two reviewers. Standardized mean differences
or risk ratios and 95% confidence intervals were calculated, and effect sizes pooled using
random-effects models. Analyses of acute/subacute LBP were performed separately from
chronic LBP at immediate, short, medium, and long-term (6, 12, 24, and 52 weeks,
respectively).

Results

27 studies were identified. Compared to usual care for chronic LBP, we found moderate to
low-quality evidence that PEMs improved pain intensity at immediate (SMD = -0.16 [95%
Cl: -0.29, -0.03]), short (SMD =-0.44 [95% CI: -0.88, 0.00]), medium (SMD = -0.53 [95% CI:
-1.01, -0.05]), and long-term (SMD =-0.21 [95% CI: -0.41, -0.01]), medium-term disability
(SMD =-0.32[95% ClI: -0.61, -0.03]), quality of life at short (SMD =-0.17 [95% ClI: -0.30,
-0.04]) and medium-term (SMD =-0.23 [95% CI: -0.41, -0.04]) and very low-quality evidence
that PEMs improved global improvement ratings at immediate (SMD = -0.40 [95% CI: -0.58,
-0.21]), short (SMD =-0.42[95% CI: -0.60, -0.24]), medium (SMD =-0.46 [95% CI: -0.65,
-0.28]), and long-term (SMD = -0.43 [95% CI: -0.61, -0.24]). We found very low-quality evi-
dence that PEMs improved pain self-efficacy at immediate (SMD =-0.21 [95% CI: -0.39,
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-0.03)), short (SMD =-0.25[95% CI: -0.43, -0.06]), medium (SMD =-0.23 [95% CI: -0.41,
-0.05]), and long-term (SMD = -0.32 [95% CI: -0.50, -0.13]), and reduced medium-term fear-
avoidance beliefs (SMD =-0.24 [95% CI: -0.43, -0.06]) and long-term stress (SMD =-0.21
[95% CI: -0.39, -0.03]). Compared to usual care for acute LBP, we found high to moderate-
quality evidence that PEMs improved short-term pain intensity (SMD = -0.24 [95% CI: -0.42,
-0.06]) and immediate-term quality of life (SMD = -0.24 [95% ClI: -0.42, -0.07]). We found
low to very low-quality evidence that PEMs increased knowledge at immediate (SMD =
-0.51[95% CI: -0.72, -0.31]), short (SMD =-0.48 [95% CI: -0.90, -0.05]), and long-term (RR
=1.28[95% CI: 1.10, 1.49]) and pain self-efficacy at short (SMD =-0.78 [95% Cl: -0.98,
-0.58]) and long-term (SMD = -0.32 [95% CI: -0.52, -0.12]). We found moderate to very low-
quality evidence that PEMs reduced short-term days off work (SMD = -0.35 [95% CI: -0.63,
-0.08]), long-term imaging referrals (RR = 0.60 [95% CI: 0.41, 0.89]), and long-term physi-
cian visits (SMD =-0.16 [95% CI: -0.26, -0.05]). Compared to other interventions (e.g.,
yoga, Pilates), PEMs had no effect or were less effective for acute/subacute and chronic
LBP.

Conclusions

There was a high degree of variability across outcomes and time points, but providing PEMs
appears favorable to usual care as we observed many small, positive patient and system
impacts for acute/subacute and chronic LBP. PEMs were generally less effective than other
interventions; however, no cost effectiveness analyses were performed to weigh the relative
benefits of these interventions to the likely less costly PEMs.

Introduction

Low back pain (LBP) accounts for more disability than any other musculoskeletal condition
[1] and is among the five most common reasons why patients visit their family physicians [2].
It represents a substantial economic burden resulting from both direct (e.g., health care costs)
and indirect costs [3] (e.g., productivity loss and compensation claims) [4, 5].

International, evidence-based guidelines for the treatment and management of LBP [6-10]
recommend that for non-specific LBP (LBP that is not attributable to a recognizable, specific
pathology) [11] investigations such as imaging are not required. Instead, they recommend that
management should include reassurance, simple analgesics, self-care strategies, and advice
and education. Patient education materials (PEMs) for LBP are intended to transfer accurate
knowledge about diagnosis, prognosis, and ways to manage pain and aid recovery in order to
correct false/unhelpful beliefs, reassure patients about prognosis, and manage their expecta-
tions of recovery. We hypothesized that by modifying beliefs and expectations, PEMs may
reduce fear or concern related to pain, modify patients’ experience of pain and expectation for
unnecessary tests or other referrals, and increase patients’ self-efficacy to engage in recom-
mended strategies to manage pain which should facilitate recovery.

Indeed, Lim et al. [12] recently showed that people living with LBP want education-specifi-
cally, clear and consistent information about their LBP presented in language they can follow
that includes self-management strategies and treatment options. Other systematic reviews
have assessed patient education for LBP [13-25] as discussed in our protocol [26]. The most
relevant review was published in 2008 [27], but variation in the education interventions of the
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24 studies precluded meta-analysis limiting our understanding of the effectiveness of PEMs.
Subsequent reviews have focused on clinical outcomes or broader interventions and therefore,
none have fully assessed outcomes that would test our hypothesis.

This is the first systematic review and meta-analysis to investigate the effect of PEMs alone
on a comprehensive set of outcomes for non-specific LBP and sciatica. The primary aim of this
review is to provide up-to-date evidence on the effectiveness of these materials on immediate
process outcomes such as knowledge, attitudes, and fear-avoidance beliefs; clinical outcomes
such as pain and physical disability; and health system outcomes such as healthcare utilization
and cost effectiveness in patients with acute and chronic non-specific LBP or sciatica.

Methods

We published our protocol for this systematic review and meta-analysis [26].

Search strategy

A professional librarian adapted the search strategy (S1 File) used by Engers et al. [27] which
was later peer-reviewed following the Peer Review of Electronic Search Strategies (PRESS)
guidelines [28]. They searched MEDLINE, EMBASE, CINAHL, PsycINFO, and SPORTDiscus
from inception to March 24, 2022, as well as trial registries and grey literature using
OpenGrey.

Study selection

Results from the electronic database search were de-duplicated in Endnote [29] and imported
to Covidence systematic review software [30]. Google translate was used for all non-English
articles and study authors were contacted for clarification if needed. Title and abstract and
full-text review were conducted by two reviewers (BF, one of GD, AS, SG; see acknowledge-
ments) using a screening form that included pre-specified inclusion and exclusion criteria (S2
File); conflicts were resolved by a third reviewer (AH). Reference lists of relevant studies were
hand-searched, and authors of conference abstracts or ongoing trials were contacted to iden-
tify additional studies. If a paper related to a study identified in a conference abstract could not
be found, it was excluded.

Data extraction

Two reviewers (BF, one of AS, SG; see acknowledgements) independently extracted data for all
studies using standardized data extraction forms in Microsoft Excel, and conflicts were
resolved by a third reviewer (AH). Data items included study information (authors, year of
publication, country of data collection, LBP type and duration, sample size, outcome measures,
study design, intervention group description, comparison group description), intervention
details using the 12 variables in the TIDieR checklist [31] and outcome information (measure-
ment tools, measurement scales, scoring methods and interpretation, means, and standard
deviations).

Risk of bias assessment

Risk of bias was assessed using the PEDro scale [32]. A study was at high risk of bias if 0-3 cri-
teria on the scale were satisfied, moderate if 4-6 criteria were satisfied, and low if 7-10 criteria
were satisfied. However, if randomization was not appropriate (e.g., quasi-randomization) or
there was less than 85% follow-up, the study was considered to be at high risk of bias. PEDro
scores were extracted from the PEDro database if available; otherwise, two reviewers (BF, AH)
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independently assessed risk of bias for each study. Conflicts were discussed and, if necessary,
reviewed with a third author (AP) to reach consensus.

Data synthesis

We included the following contrasts:

1. PEMs alone vs. no intervention

2. PEMs alone vs. another intervention

3. PEMs + another intervention vs. the same intervention without PEMs

Analyses were conducted separately for acute/sub-acute (pain<12 weeks) and chronic
(pain> 12 weeks) populations for all outcomes at immediate, short, medium, and long-term
(defined as the closest follow-up time point to 6, 12, 24 and 52 weeks, respectively). For imme-
diate-term follow-up only, if a study measured more than once during our defined timeframe
(e.g., at both 2 weeks and 6 weeks), we chose the closest follow-up measure after the interven-
tion was provided to get a more accurate depiction of the intervention’s “immediate” effect.
For other time points, if a study measured more than once within our specified timeframe, we
chose the time point closest to 12, 24, or 52 weeks.

Effectiveness analysis. Point estimates of effect size and 95% confidence intervals were
used to estimate the treatment effect. Review Manager (RevMan) 5.4.1 (The Cochrane Collab-
oration) was used for the analysis [33]. Since different measurement tools were used for each
outcome, we used the standardized mean difference for all analyses of continuous outcomes.
Risk ratios were used for dichotomous outcomes. Where outcome data from multiple studies
was pooled but the measurement scales pointed in different directions (e.g., one scale
increased with disease severity while the others did not), we multiplied the point estimates by
-1 to reverse the direction as described in the Cochrane handbook [34]. Where data for the
same outcome were reported continuously and dichotomously between studies, we trans-
formed dichotomous data into the SMD where possible using the methods described in the
Cochrane handbook [35]. to allow for pooling of treatment effects. Otherwise, SMD and RR
were reported separately. A random-effects model was used for each contrast since variation
between each intervention was likely. We pooled the results if the participants, interventions,
and outcomes were sufficiently homogenous, allowing for a small degree of clinical heteroge-
neity in the types of PEMs (e.g., content or delivery of the intervention) and populations
assessed (e.g., duration of low back pain). If I > 75%, which represents potential for consider-
able statistical heterogeneity [36], we investigated both the level of clinical heterogeneity as
well as the magnitude and direction of the differences in effect sizes across studies to determine
if it remained reasonable to pool the results.

Certainty of the evidence. To assess the level of certainty of the evidence, a summary of
findings table was developed for each outcome using the Grades of Recommendation, Assess-
ment, Development and Evaluation (GRADE) approach [37]. GRADE was assessed indepen-
dently by two reviewers (BF, AH); our process for downgrading each of the five domains can
be found in our published protocol [26] and in S2 File. Conflicts were discussed and, if neces-
sary, reviewed with a third author (AP) to reach consensus.

Sensitivity and subgroup analyses. Our primary analyses included all studies, but we
excluded studies judged to be at high risk of bias due to concerns about the randomization
process in a sensitivity analysis to determine if these studies influenced the results.

Missing data. In cases where only the between group mean difference was provided in a
study and we could not obtain the individual group summary data from the study’s authors,
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we used the generic inverse variance method to pool this data with that of the other studies
[38]. A more complete explanation of missing data treatment is described in our protocol [26].

Protocol deviations

We made minor deviations (further described in S2 File) to our published protocol [26]. Of
note, due to small number of studies with physician-provided PEMs, we expanded our criteria
to include studies where a member of the study’s research team was responsible for providing
the PEMs.

Results
Description of included trials (Table 1)

Of the 6435 unique records identified, 537 full texts were reviewed, and 27 included in the
review (Fig 1). Most trials were conducted in the United States [39-48], followed by three in
the United Kingdom [49-51], two each in Spain [52, 53], Sweden [54, 55], and Thailand [56,
57], and one each in Australia [58], Croatia [59], Finland [60], Germany [61], Iran [62], the
Netherlands [63], and New Zealand [64]. One trial was conducted in both Denmark and Nor-
way [65]. There were 21 RCTs [39-49, 51-56, 58, 59, 61, 65] and six cluster RCT's [50, 57, 60,
62-64], and participants were recruited largely through primary care [41, 42, 45-53, 59-61,
63-65]. Twelve trials included participants with acute LBP [39, 41, 49-51, 54, 55, 57, 60, 61, 63,
64] and 15 with chronic LBP [40, 42-48, 52, 53, 56, 58, 59, 62, 65]. PEMs interventions were
compared to usual care in 14 studies [39, 48-51, 53, 55, 58, 60-65] and other interventions in
13 studies including Pilates [52], Yoga [45-47, 59], exercise [57], stretching [40], propriocep-
tive neuromuscular facilitation [56], massage [42], walking [44], chiropractic manipulation
[41], and cognitive behavioral therapy [43, 54].

Description of the interventions using the TIDieR checklist (Table 2)

PEMs were provided by physicians [48-51, 59, 61, 63, 64] or researchers [39-47, 52-58, 62, 65]
via a hard copy booklet, leaflet or pamphlet [39-42, 44-52, 54, 56, 57, 59-61, 63, 64] with sev-
eral newer studies using digital formats [43, 53, 55, 58, 62, 65]. PEMs content was similar
across studies and included anatomy, causes of LBP, posture and movement, proper lifting
techniques, exercises, how to manage flare-ups, pain management, importance of staying
active, self-management strategies, and treatment options. Six studies intended to and/or mea-
sured delivery of the PEMs to the patient by audio-recording GP consultations [64], asking
participants if they read the materials [42, 46, 54, 63] or recording participant activity in a
mobile application [65].

Risk of bias (Table 3)

10 studies had high risk of bias [39, 40, 49, 51, 56, 58-62], eight had moderate risk of bias [43,
44, 50, 53, 55, 57, 63, 64], and nine had low risk of bias [41, 42, 45-48, 52, 54, 65]. The most
common source of bias was lack of blinding. Due to the nature of the intervention, none of the
27 included studies satisfied the criteria for blinding of subjects or providers and only nine of
27 studies reported blinding of outcome assessors. Nine of 10 high risk of bias studies [39, 40,
49, 56, 58-62] were the result of insufficient follow-up. Only one of six cluster RCT's [50, 57,
60, 62-64] adequately reported adjusting for clustering [60].
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Fig 1. PRISMA flow diagram of the systematic literature search.
https://doi.org/10.1371/journal.pone.0274527.9001

Effectiveness of patient education materials for acute/subacute LBP

Patient education materials alone vs. no intervention or usual care. Nine trials [39, 49-
51,55, 60, 61, 63, 64] compared the effect of PEMs to usual care on LBP-related outcomes for
acute/subacute LBP patients. In the usual care arm, patients could carry on with any LBP care
as they normally would outside of the study. In one study [61], the usual care group also
received a booklet with information unrelated to LBP as a control intervention. The most com-
monly measured outcome was disability (n = 8), followed by measures of pain intensity
(n =5), pain self-efficacy (n = 4), knowledge (n = 4), quality of life (n = 4), fear-avoidance
beliefs (n = 3), catastrophizing (n = 3), anxiety (n = 3), days off work (n = 3), and physician vis-
its (n = 3). Single studies measured global improvement, cost, imaging, and referrals. No stud-
ies measured function, general beliefs, attitudes, coping, stress, or depression. A summary of
findings for eight key outcomes are presented in Table 4 (a summary of all other outcomes
and forest plots for all analyses are presented in S3 and S4 Files, respectively).
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Table 4. Summary of findings: Education materials compared with no intervention (usual care) for acute/sub-

acute low back pain.
Outcome (# Outcome measurement tools* = SMDP (95% CI) Participants (# Quality of
studies) Time or RR* (95% CI) studies) Evidence®
points (GRADE)
Knowledge (n = 5):
« Immediate-term | UTs (4) -0.51 [-0.72, 699 (4) DPOO Low™*
(1-8 wks) -0.31]
« Short-term (13- | UTs (2) -0.48 [-0.90, 502 (2) OO Low™
16 wks) -0.05]
« Medium-term - - 0 (0) No evidence
« Long-term (52 | UTs (1) RR" =1.28 [1.10, 777 (1) ©600 Very low®
wks) 1.49]
Self-efficacy (n = 4):
o Immediate-term | PSEQ-2 (1), UTs (3) -0.28 [-0.63, 0.07] 650 (3) BH®O Moderate*
(2-8 wks)
« Short-term (16 | UTs (1) -0.78 [-0.98, 398 (1) ®OOO Very low®
wks) -0.58]
« Medium-term - - 0 (0) No evidence
« Long-term (52 | UTs (1) -0.32 [-0.52, 421 (1) ©O00 Very low®
wks) -0.12]
Pain (n = 5):
« Immediate-term | NRS (2), UTs (1) -0.13 [-0.27, 0.01] 910 (3) DHP® High
(2-8 wks)
« Short-term (12— | NRS (3), UTs (1) -0.24 [-0.42, 1101 (4) S®S® High
16 wks) -0.06]
» Medium-term NRS (2) -0.03 [-0.20, 0.15] 515(2) ©®®@ High
(26 wks)
« Long-term (52 NRS (2), VNS (1) -0.11 [-0.24, 0.02] 892 (3) ®®®O Moderate'
wks)
Disability (n = 8):
« Immediate-term | RMDQ (2), ALBDS (2), -0.05 [-0.17, 0.06] 1220 (6) ©®d® High
(1-8 wks) FFbH-R (1), WLQ (1)
« Short-term (13- | RMDQ (2), ALBDS (1), -0.06 [-0.18, 0.05] 1272 (6) ©®®@ High
16 wks) FFbH-R (1), WLQ (1), ODI (1)
« Medium-term RMDQ (2), ALBDS (1) 0.09 [-0.08, 0.27] 563 (3) SHP® High
(26 wks)
« Long-term (52 | RMDQ (2), ALBDS (1), ODI -0.09 [-0.27, 0.08] 938 (4) ®®®OS Moderate'
wks) (1)
Quality of Life (n = 4):
« Immediate-term | SF-36 (1), Dartmouth CO-OP -0.24 [-0.42, 524 (2) BB Moderate®
(1-8 wks) (1 -0.07]
« Short-term (13- | SF-36 (1), Dartmouth CO-OP | -0.20 [-0.43, 0.03] 804 (3) DHP® High
16 wks) (1), UTs (1)
« Medium-term UTs (1) 0.00 [-0.23, 0.23] 286 (1) G656 Very low®
(26 wks)
« Long-term (52 EQ5D-3L (1), UTs (1) 0.01 [-0.17, 0.19] 470 (2) BOPS Moderate'
wks)
Global improvement (n = 1):
« Immediate-term | UTs (1) RR = 1.07 [0.80, 305 (1) GOOO Very low®
(6 wks) 1.43]
« Short-term (13 | UTs (1) RR = 1.03 [0.75, 305 (1) ©o66 Very low®
wks) 1.42]
» Medium-term UTs (1) RR =1.05[0.75, 299 (1) ©e56 Very low®
(26 wks) 1.47]
(Continued)
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Table 4. (Continued)

Outcome (# Outcome measurement tools® = SMDP (95% CI) Participants (# Quality of
studies) Time or RR* (95% CI) studies) Evidence®
points (GRADE)
o Long-term (52 | UTs (1) RR =1.15[0.81, 288 (1) ©O6O Very low®
wks) 1.65]
Days off work (n = 3):
« Immediate-term | % with days off work (1) RR = 0.83 [0.49, 248 (1) @600 Very low®
(6 wks) 1.42]
o Short-term (13 | % with days off work (1), mean -0.35 [-0.63, 612 (2) DPOOS Low'
wks) days off work (1) -0.08]
o Medium-term % with days off work (1) RR =0.33[0.10, 244 (1) ®OOO Very low®
(26 wks) 1.16]
« Long-term (52 % with days off work (1), mean | -0.10 [-0.32, 0.12] 1535 (3) ®OPO Moderate'
wks) days off work (2)
Imaging (n = 1):
« Immediate-term | - - 0(0) No evidence
« Short-term (13 % receiving LBP imaging (1) RR™ =0.64 [0.38, 364 (1) ©Ooo Very low®
wks) 1.09]
» Medium-term - - 0 (0) No evidence
o Long-term (52 % receiving LBP imaging (1) RR =0.60 [0.41, 364 (1) G656 Very low®
wks) 0.89]

“See legend in S3 File for a complete list of non-abbreviated names of all measurement tools.

"Data are presented as standardized mean differences (SMD) and 95% confidence intervals (95% CI) unless
otherwise indicated (negative SMD favors education materials). Risk ratios are indicated with RR" (RR > 1 favors
education) and RR™ (RR < 1 favors education).

“Quality of evidence was downgraded for risk of bias,

! imprecision,

% inconsistency,

? indirectness,

4 publication bias,

> or downgraded to very low if there was one study

S (more details provided in S3 File).

https://doi.org/10.1371/journal.pone.0274527.t1004

Pain intensity (n = 5). We found high-quality evidence that PEMs were significantly more
effective for reducing pain intensity compared to usual care at short-term (4 RCT's, n = 1101;
SMD = -0.24; 95% CI: -0.42, -0.06; p = 0.01; P= 55%). We found high-quality evidence that
PEM:s had no effect on pain intensity compared to usual care at immediate (3 RCTs, n = 910;
SMD =-0.13;95% CI: -0.27, 0.01; p = 0.07; I? = 14%) and medium-term (2 RCTs, n = 515;
SMD = -0.03 95% CI: -0.20, 0.15; p = 0.77; I’ = 0%), and moderate-quality evidence of no effect
at long-term (3 RCTs, n = 892; SMD = -0.11; 95% CI: -0.24, 0.02; p = 0.11; I’ = 0%).

Disability (n = 8). We found high-quality evidence that PEMs had no effect on disability
compared to usual care at immediate (6 RCTs, n = 1220; SMD = -0.05; 95% CI: -0.17, 0.06;

p =0.35; IF = 0%), short (6 RCTs, n = 1272; SMD = -0.06; 95% CI: -0.18, 0.05; p = 0.30; I’ =
7%), and medium-term (3 RCTs, n = 563; SMD = 0.09; 95% CI: -0.08, 0.27; p = 0.31; I =6%)
and moderate-quality evidence of no effect at long-term (4 RCTs, n = 938; SMD = -0.09; 95%
CL: -0.27, 0.08; p = 0.28; I = 37%).

Quality of life (n = 4). We found moderate-quality evidence that PEMs are significantly
more effective than usual care for improving quality of life at immediate-term (2 RCTs,

n = 524; SMD = -0.24; 95% CI: -0.42, -0.07; p = 0.006; I> = 0%). We found high-quality evi-
dence that PEMs had no effect on quality of life compared to usual care at short-term (3 RCTs,
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n = 804; SMD = -0.20; 95% CI: -0.43, 0.03; p = 0.09; I’ = 58%). We found very low-quality evi-
dence of no effect at medium-term (1 RCT, n = 286; SMD = 0.00; 95% CI: -0.23, 0.23; p = 1.00)
and moderate-quality evidence of no effect at long-term (2 RCTs, n = 470; SMD = 0.01; 95%
CL: -0.17,0.19; p = 0.94; I = 0%).

Global improvement (n = 1). We found very low-quality evidence that PEMs had no effect
compared to usual care on global improvement at immediate (1 RCT, n = 305; RR = 1.07; 95%
CI: 0.80, 1.43; p = 0.64), short (1 RCT, n = 305; RR = 1.03; 95% CI: 0.75, 1.42; p = 0.85),
medium (1 RCT, n =299; RR = 1.05; 95% CI: 0.75, 1.47; p = 0.76), and long-term (1 RCT,
n=288; RR = 1.15; 95% CI: 0.81, 1.65; p = 0.43), where RR > 1 favors usual care.

Knowledge (n = 5). We found low-quality evidence that PEMs are significantly more effec-
tive than usual care for improving knowledge in the immediate (4 RCTs, n = 699; SMD =
-0.51595% CI: -0.72, -0.31; p < 0.00001; I = 47%) and short-term (2 RCTs, # = 502; SMD =
-0.48; 95% CI: -0.90, -0.05; p = 0.03; I’ = 71%). We found very low-quality evidence that PEMs
are significantly more effective than usual care for improving long-term knowledge (1 RCT,
n=777; RR = 1.28; 95% CI: 1.10, 1.49; p = 0.001).

Pain self-efficacy (n = 4). We found moderate quality evidence that PEMs had no effect on
pain self-efficacy compared to usual care at immediate-term (3 RCTs, n = 650; SMD = -0.28;
95% CI: -0.63, 0.07; p = 0.12; I = 73%). We found very low-quality evidence that PEMs are sig-
nificantly more effective than usual care for improving self-efficacy at short (1 RCT, n = 398;
SMD =-0.78; 95% CI: -0.98, -0.58; p < 0.00001) and long-term (1 RCT, n = 421; SMD = -0.32;
95% CI: -0.52, -0.12; p = 0.002).

Fear-avoidance beliefs (n = 3). We found high quality evidence that PEMs had no effect on
fear-avoidance beliefs compared to usual care at immediate-term (3 RCTs, n = 611; SMD =
-0.14; 95% CI: -0.36, 0.09; p = 0.23; I = 44%), and very low-quality evidence of no effect at
short (1 RCT, n = 114; SMD = 0.00; 95% CI: -0.38, 0.38; p = 1.00) and long-term (1 RCT,

n =150; SMD = 0.10; 95% CI: -0.15, 0.35; p = 0.43).

Catastrophizing (n = 3). We found high quality evidence that PEMs had no effect on cata-
strophizing compared to usual care at immediate-term (3 RCTs, n = 879; SMD = -0.01; 95%
CI: -0.22, 0.20; p = 0.92; IY = 60%), and very low-quality evidence of no effect at short (1 RCT,
n=398; SMD = -0.12; 95% CI: -0.31, 0.07; p = 0.22) and long-term (1 RCT, n = 248;

SMD = 0.07; 95% CI: -0.18, 0.32; p = 0.58).

Anxiety (n = 3). We found moderate-quality evidence that PEMs had no effect on anxiety
compared to usual care at immediate-term (2 RCTs, n = 485; SMD = -0.01; 95% CI: -0.45,
0.43; p = 0.98; I =83%) and low-quality evidence of no effect at long-term (2 RCTs, n = 673;
SMD = -0.13; 95% CI: -0.52, 0.26; p = 0.53; I =85%).

Days off work (n = 3). We found low-quality evidence that PEMs were significantly more
effective for reducing days off work compared to usual care at short-term (2 RCTs, n = 612;
SMD = -0.35; 95% CI: -0.63, -0.08; p = 0.01; I* = 22%). We found very low-quality evidence
that PEMs had no effect on days off work compared to usual care at immediate (1 RCT,

n =248; RR = 0.83; 95% CI: 0.49, 1.42; p = 0.50) and medium-term (1 RCT, n = 244; RR = 0.33;
95% CI: 0.10, 1.16; p = 0.08) and moderate-quality evidence of no effect at long-term (3 RCTs,
n = 1535; SMD = -0.10; 95% CI: -0.32, 0.12; p = 0.37; IY = 62%). Sensitivity analysis for long-
term follow-up revealed no difference when removing one study [51] due to concerns about
their randomization method (SMD = -0.23; 95% CI: -0.46, 0.00; p = 0.05; F=11%).

Imaging (n = 1). We found very low-quality evidence that PEMs are significantly more
effective for reducing imaging for LBP compared to usual care at long-term (1 RCT, n = 364;
RR = 0.60; 95% CI: 0.41, 0.89; p = 0.01). We found very low-quality evidence that PEMs had
no effect on imaging compared to usual care at short-term (1 RCT, n = 364; RR = 0.64; 95%
CI: 0.38, 1.09; p = 0.10).
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Physician visits (n = 3). We found moderate-quality evidence that PEMs are significantly
more effective for reducing physician visits compared to usual care at long-term (3 RCTs,
n=1721; SMD =-0.16; 95% CI: -0.26, -0.05; p = 0.003; P =0%). We found very low-quality
evidence of no effect at short-term (1 RCT, n = 364; SMD = -0.07; 95% CI: -0.27, 0.13;

p = 0.49). Sensitivity analysis for long-term follow-up revealed no difference when removing
one study [51] due to concerns about their randomization method (SMD = -0.16; 95% CI:
-0.31,-0.02; p = 0.03; IF = 0%).

Referrals (n = 1). We found very low-quality evidence that PEMs are significantly more
effective than usual care for reducing specialist referrals at long-term (1 RCT; n = 936;

RR =0.85; 95% CI: 0.58, 1.23; p = 0.38).

Cost (n = 1). We found very low-quality evidence that PEMs had no effect on cost compared
to usual care at medium-term (1 RCT, n = 226; SMD = -0.11; 95% CI: -0.37, 0.16; p = 0.43).

Patient education materials alone vs. other interventions. Three trials [41, 54, 57] com-
pared the effect of PEMs to other interventions on LBP-related outcomes for acute/subacute
LBP patients. The comparator interventions were cognitive behavioural therapy [54], chiro-
practic manipulation [41], and an exercise program [57]. The studies included measures of
pain intensity (n = 3), disability (n = 3), and days off work (n = 2), and one study measured
tear-avoidance beliefs, catastrophizing, anxiety, depression, and physician visits. No studies
measured quality of life, global improvement, function, knowledge, self-efficacy, attitudes, gen-
eral beliefs, coping, stress, imaging, referrals, or cost. A summary of findings for eight key out-
comes are presented in Table 5 (a summary of all other outcomes and forest plots for all
analyses are presented in S3 and 54 Files, respectively).

Pain intensity (n = 3). We found very low-quality evidence that PEMs are more effective for
reducing pain intensity compared to other interventions at medium-term (1 RCT, n = 31;
SMD =-0.89; 95% CI: -1.66, -0.11; p = 0.02). We found very low-quality evidence that PEMs
are less effective than other interventions at immediate-term (1 RCT, n = 178; SMD = 0.51;
95% CI: 0.20, 0.83; p = 0.001), low-quality evidence that PEMs have no effect on pain intensity
when compared to other interventions at short-term (2 RCTs, n = 212; SMD = 0.07; 95% CI:
-0.81,0.95; p = 0.88; I = 79%), and very low-quality evidence of no effect at long-term (1 RCT,
n =155; SMD = 0.04; 95% CI: -0.28, 0.36; p = 0.81).

Disability (n = 3). We found very low-quality evidence that PEMs had no effect on disability
compared to other interventions at immediate (1 RCT, n = 178; SMD = 0.27; 95% CI: -0.04,
0.58; p = 0.09) and medium-term (1 RCT, n = 31; SMD = -0.15; 95% CI: -0.88, 0.58; p = 0.69),
moderate-quality evidence of no effect at short-term (2 RCTs, n = 212; SMD = 0.23; 95% CI:
-0.06, 0.51; p = 0.12; I = 0%), and low-quality evidence of no effect at long-term (2 RCTs,

n = 343; SMD = 0.20; 95% CI: -0.04, 0.43; p = 0.10; P =0%).

Fear-avoidance beliefs (n = 1). We found very low-quality evidence that PEMs had no effect
on fear-avoidance beliefs compared to other interventions at long-term (1 RCT, n = 155;

SMD = 0.17; 95% CI: -0.16, 0.49; p = 0.31).

Catastrophizing (n = 1). We found very low-quality evidence that PEMs had no effect on
catastrophizing compared to other interventions at long-term (1 RCT, n = 155; SMD = -0.06;
95% CI: -0.38, 0.27; p = 0.73).

Anxiety (n = 1). We found very low-quality evidence that PEMs had no effect on anxiety
compared to other interventions at long-term (1 RCT, n = 155; SMD = -0.05; 95% CI: -0.37,
0.27; p = 0.74).

Depression (n = 1). We found very low-quality evidence that PEMs had no effect on depres-
sion compared to other interventions at long-term (1 RCT, n = 155; SMD = 0.00; 95% CI:
-0.32, 0.32; p = 1.00).
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Table 5. Summary of findings: Education materials compared with another intervention for acute/subacute low

back pain.
Outcome (# studies) Outcome measurement SMDP (95% CI) or Participants (# Quality of
Time points tools® RR* (95% CI) studies) Evidence®
(GRADE)
Knowledge: no evidence
Self-Efficacy: no evidence
Pain (n = 3):
« Immediate-term | SBS (1) 0.51 [0.20, 0.83] 178 (1) DOOO Very low®
(4 wks)
« Short-term (12 | VAS (1), SBS (1) 0.07 [-0.81, 0.95] 212 (2) GOHOO Low™
wks)
o Medium-term VAS (1) -0.89 [-1.66, -0.11] 31(1) BOOO Very low®
(26 wks)
o Long-term (52 OEQ (1) 0.04 [-0.28, 0.36] 155 (1) DOOO Very low®
wks)
Disability (n = 3):
« Immediate-term | RMDQ (1) 0.27 [-0.04, 0.58] 178 (1) @006 Very low®
(4 wks)
« Short-term (12 RMDQ (2) 0.23 [-0.06, 0.51] 212(2) ®®®O Moderate?
wks)
o Medium-term RMDQ (1) -0.15 [-0.88, 0.58] 31(1) BOOO Very low®
(26 wks)
« Long-term (48~ | ADLQ (1), % with reduced 0.20 [-0.04, 0.43] 343 (2) ©HO6 Low™
52 wks) activity (1)
Quality of Life: no evidence
Global Improvement: no evidence
Days off work (n = 2):
« Immediate-term | - - 0(0) No evidence
« Short-term - - 0(0) No evidence
» Medium-term - - 0(0) No evidence
« Long-term (48— | % with days off work (1), 0.36 [0.09, 0.63] 343 (2) ©HO6 Low™

52 wks) mean days off work (1)

Imaging: no evidence

“See legend in S3 File for a complete list of non-abbreviated names of all measurement tools.

"Data are presented as standardized mean differences (SMD) and 95% confidence intervals (95% CI) unless
otherwise indicated (negative SMD favors education materials). Risk ratios are indicated with RR" (RR > 1 favors
education) and RR" (RR < 1 favors education).

“Quality of evidence was downgraded for risk of bias,

! imprecision,

2 inconsistency,

? indirectness,

* publication bias,

> or downgraded to very low if there was one study

© (more details provided in S3 File).
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Days off work (n = 2). We found low-quality evidence that PEMs are significantly less effec-
tive than other interventions for reducing days off work at long-term (2 RCTs, n = 343;
SMD = 0.36; 95% CI: 0.09, 0.63; p = 0.01; I? = 0%).

Physician visits (n = 1). We found very low-quality evidence that PEMs were less effective
than other interventions on reducing physician visits (1 RCT, n = 155; SMD = 0.53; 95% CI:
0.20, 0.85; p = 0.002) at long-term.
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Intervention vs. intervention + patient education materials (additive effect). No stud-
ies measured the additive effect of PEMs with other interventions.

Effectiveness of patient education materials for chronic LBP

Patient education materials alone vs. no intervention or usual care. Five trials [48, 53,
58, 62, 65] compared the effect of PEMs to usual care on LBP-related outcomes for chronic
LBP patients. A protocol for usual care was not described in four of these studies; rather,
patients could continue any LBP care as they normally would outside of the study. In one
study [58], the comparator group was unguided internet use where participants were asked to
seek out information about LBP on their own; we considered this similar to usual care. Out-
comes measured included pain intensity (n = 5), disability (n = 5), quality of life (n = 4), fear-
avoidance beliefs (n = 2), and one study measured global improvement, self-efficacy, stress,
and depression. No studies measured function, knowledge, attitudes, general beliefs, catastro-
phizing, coping, anxiety, days off work, imaging, physician visits, referrals, or cost. A summary
of findings for eight key outcomes are presented in Table 6 (a summary of all other outcomes
and forest plots for all analyses are presented in S3 and S4 Files, respectively).

Pain intensity (n = 5). We found moderate-quality evidence that PEMs were significantly
more effective for reducing pain intensity compared to usual care at immediate (4 RCTs,

n = 890; SMD = -0.16; 95% CI: -0.29, -0.03; p = 0.02; I = 0%) and long-term (2 RCTs, n = 757,
SMD = -0.21; 95% CI: -0.41, -0.01; p = 0.04; I’ = 47%), and low-quality evidence of the same
observation at short (4 RCTs, n = 925; SMD = -0.44; 95% CI: -0.88, 0.00; p = 0.05; P =89%)
and medium-term (4 RCTs, n = 907; SMD = -0.53; 95% CI: -1.01, -0.05; p = 0.03; P =90%).

Disability (n = 5). We found moderate-quality evidence that PEMs are significantly more
effective for reducing disability compared to usual care at medium-term (4 RCTSs, n = 939;
SMD = -0.32; 95% CI: -0.61, -0.03; p = 0.03; I’ = 74%). We found moderate-quality evidence of
no effect at immediate (4 RCTs, n = 919; SMD = -0.12; 95% CI: -0.31, 0.07; p = 0.23; I =38%),
short (4 RCTs, 1 = 964; SMD = -0.23; 95% CI: -0.48, 0.03; p = 0.08; I’ = 68%), and long-term (2
RCT, n=770; SMD = -0.12; 95% CI: -0.27, 0.02; p = 0.09; F =0%).

Quality of life (n = 4). We found moderate-quality evidence that PEMs are significantly
more effective for increasing quality of life compared to usual care at short (4 RCTs, n = 934;
SMD =-0.15; 95% CI: -0.28, -0.03; p = 0.02; P = 0%) and medium-term (4 RCT, n = 902; SMD
= -0.23; 95% CI: -0.41, -0.04; p = 0.02; I* = 39%). We found moderate-quality evidence of no
effect at immediate (3 RCT, n = 839; SMD = -0.04; 95% CI: -0.18, 0.09; p = 0.55; P =0%) and
long-term (2 RCT, n = 748; SMD = -0.13; 95% CI: -0.28, 0.01; p = 0.07; F =0%).

Global improvement (n = 1). We found very low-quality evidence that PEMs were signifi-
cantly more effective at increasing global improvement ratings compared to usual care at
immediate (1 RCT, n = 461; SMD = -0.40; 95% CI: -0.58, -0.21; p < 0.0001), short (1 RCT,
n=461; SMD = -0.42; 95% CI: -0.60, -0.24; p < 0.00001), medium (1 RCT, n = 461; SMD =
-0.46; 95% CI: -0.65, -0.28; p < 0.00001), and long-term (1 RCT, n = 461; SMD = -0.43; 95%
CI: -0.61, -0.24; p < 0.00001).

Self-efficacy (n = 1). We found very low-quality evidence that PEMs were significantly more
effective at increasing self-efficacy compared to usual care at immediate (1 RCT, n = 461; SMD
=-0.21; 95% CI: -0.39, -0.03; p = 0.02), short (1 RCT, n = 461; SMD = -0.25; 95% CI: -0.43,
-0.06; p = 0.009), medium (1 RCT, n = 461; SMD = -0.23; 95% CI: -0.41, -0.05; p = 0.01), and
long-term (1 RCT, n = 461; SMD = -0.32; 95% CI: -0.50, -0.13; p = 0.0007).

Fear-avoidance beliefs (n = 2). We found very low-quality evidence that PEMs were signifi-
cantly more effective for reducing fear-avoidance beliefs compared to usual care at medium-
term (1 RCT, n = 461; SMD = -0.24; 95% CI: -0.43, -0.06; p = 0.01). We found high-quality
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Table 6. Summary of findings: Education materials compared with no intervention (usual care) for chronic low

back pain.
Outcome (# studies) Outcome measurement SMD" (95% CI) or Participants (# Quality of
Time points tools® RR* (95% CI) studies) Evidence®
(GRADE)
Knowledge: no evidence
Self-Efficacy (n =1):
« Immediate (6 PSEQ (1) -0.21 [-0.39, -0.03] 461 (1) ©666 Very low®
wks)
« Short-term (13 PSEQ (1) -0.25 [-0.43, -0.06] 461 (1) GOOO Very low®
wks)
* Medium-term PSEQ (1) -0.23 [-0.41, -0.05] 461 (1) GOOO Very low®
(26 wks)
+ Long-term (39 | PSEQ (1) -0.32 [-0.50, -0.13] 461 (1) ©6606 Very low®
wks)
Pain (n =5):
« Immediate (2-6 | VAS (2), NRS (1), UTs (1) -0.16 [-0.29, -0.03] 890 (4) ®OPS Moderate’
wks)
« Short-term (12— | VAS (2), NRS (1), UTs (1) -0.44 [-0.88, 0.00] 925 (4) &®6S Low™?
13 wks)
« Medium-term VAS (2),NRS (1), UTs (1) | -0.53 [-1.01, -0.05] 907 (4) OO Low™
(24-26 wks)
« Long-term (39- | VAS (1), NRS (1) -0.21 [-0.41, -0.01] 757 (2) ®®®O Moderate
52 wks)
Disability (n = 5):
« Immediate (2-6 | RMDQ (4) -0.12 [-0.31, 0.07] 919 (4) ®DBO Moderate'
wks)
« Short-term (12- | RMDQ (3), QBPDS (1) -0.23 [-0.48, 0.03] 964 (4) ®®®O Moderate
13 wks)
o Medium-term RMDQ (3), QBPDS (1) -0.32 [-0.61, -0.03] 939 (4) B®BPS Moderate’
(24-26 wks)
« Long-term (39- | RMDQ (2) -0.12 [-0.27, 0.02] 770 (2) ©®®O Moderate
52 wks)
Quality of Life (n = 4):
« Immediate (4-6 | AQoL-8D (1), SF-12 (1), -0.04 [-0.18, 0.09] 839 (3) ®®®O Moderate
wks) EQ-5D (1)
« Short-term (12— | AQoL-8D (1), SF-12 (1), SF- | -0.15 [-0.28, -0.03] 934 (4) ®®®O Moderate
13 wks) 36 (1), EQ-5D (1)
« Medium-term AQoL-8D (1), SF-12 (1), SE- | -0.23 [-0.41, -0.04] 902 (4) ®OPS Moderate'
(24-26 wks) 36 (1), EQ-5D (1)
o Long-term (39- | AQoL-8D (1), EQ-5D (1) -0.13 [-0.28, 0.01] 748 (2) ®®®O Moderate
52 wks)
Global Improvement
« Immediate (6 GPE (1) -0.40 [-0.58, -0.21] 461 (1) ©6606 Very low®
wks)
« Short-term (13 GPE (1) -0.42 [-0.60, -0.24] 461 (1) GOoO Very low®
wks)
* Medium-term GPE (1) -0.46 [-0.65, -0.28] 461 (1) GOOO Very low®
(26 wks)
« Long-term (39 | GPE (1) -0.43 [-0.61, -0.24] 461 (1) ®S66 Very low®
wks)
Days off work: no evidence
(Continued)
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Table 6. (Continued)

Outcome (# studies) Outcome measurement SMD" (95% CI) or Participants (# Quality of
Time points tools® RR™ (95% CI) studies) Evidence®
(GRADE)

Imaging: no evidence

“See legend in S3 File for a complete list of non-abbreviated names of all measurement tools.

"Data are presented as standardized mean differences (SMD) and 95% confidence intervals (95% CI) unless
otherwise indicated (negative SMD favors education materials). Risk ratios are indicated with RR" (RR > 1 favors
education) and RR™ (RR < 1 favors education).

“Quality of evidence was downgraded for risk of bias,

! imprecision,

2 inconsistency,

? indirectness,

* publication bias,

* or downgraded to very low if there was one study

¢ (more details provided in S3 File).
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evidence that PEMs had no effect on fear-avoidance beliefs compared to usual care at immedi-
ate-term (2 RCTs, n = 505; SMD = -0.15; 95% CI: -0.33, 0.02; p = 0.09; P =0%), and very low-
quality evidence of no effect at short (1 RCT, n = 461; SMD = -0.09; 95% CI: -0.27, 0.09;

p =0.33) and long-term (1 RCT, n = 461; SMD = -0.16; 95% CI: -0.34, 0.02; p = 0.08).

Stress (n = 1). We found very low-quality evidence that PEMs were significantly more effec-
tive at decreasing stress compared to usual care at long-term (1 RCT, n = 461; SMD = -0.21;
95% CI: -0.39, -0.03; p = 0.02). We found very low-quality evidence that PEMs had no effect
on stress compared to usual care at immediate (1 RCT, n = 461; SMD = -0.13; 95% CI: -0.32,
0.05; p = 0.15), short (1 RCT, n = 461; SMD = -0.13; 95% CI: -0.31, 0.06; p = 0.18), and
medium-term (1 RCT, n = 461; SMD = -0.15; 95% CI: -0.33, 0.03; p = 0.11).

Depression (n = 1). We found very low-quality evidence that PEMs had no effect on depres-
sion compared to usual care at immediate (1 RCT, n = 461; SMD = -0.18; 95% CI: -0.36, 0.01;
p =0.06), short (1 RCT, n = 461; SMD = -0.09; 95% CI: -0.27, 0.09; p = 0.35), medium (1 RCT,
n=461; SMD = -0.11; 95% CI: -0.29, 0.07; p = 0.24), and long-term (1 RCT, n = 461; SMD =
-0.15; 95% CI: -0.33, 0.03; p = 0.10).

Patient education materials alone vs. other interventions. Ten trials [40, 42-47, 52, 56,
59] compared the effect of PEMs to other interventions (Table 2) on LBP-related outcomes for
chronic LBP patients. The most commonly measured outcome was pain intensity (n = 10), fol-
lowed by disability (n = 9), quality of life (n = 5), global improvement (n = 3), anxiety (n = 2),
and depression (n = 2). Single studies measured function, pain self-efficacy, fear-avoidance
beliefs, catastrophizing, coping, stress, days off work. No studies measured knowledge, atti-
tudes, general beliefs, imaging, physician visits, referrals, or cost. A summary of findings for
eight key outcomes are presented in Table 7 (a summary of all other outcomes and forest plots
for all analyses are presented in S3 and S4 Files, respectively).

Pain intensity (n = 10). We found high-quality evidence that PEMs are less effective than
other interventions for decreasing pain intensity at immediate (8 RCT, n = 732; SMD = 0.30;
95% CI: 0.03, 0.56; p = 0.03; I? = 63%) and short-term (7 RCT, n = 815; SMD = 0.54; 95% CI:
0.20, 0.88; p = 0.002; I* = 80%). We found moderate and very-low quality evidence that PEMs
had no effect on pain intensity compared to other interventions at medium (4 RCT, n = 450;
SMD = 0.22; 95% CI: -0.25, 0.69; p = 0.35; I’ = 81%) and long-term (1 RCT, n = 168;

SMD = 0.18; 95% CI: -0.12, 0.48; p = 0.24), respectively.
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Table 7. Summary of findings: Education materials compared with another intervention for chronic low back

pain.
Outcome (# Outcome SMD" (95% CI) or RR* (95% CI) Participants (# Quality of
studies) Time measurement tools” studies) Evidence®
points (GRADE)
Knowledge: no evidence
Self-Efficacy (n = 1):

« Immediate- | PSEQ (1) 0.05 [-0.23, 0.33] 199 (1) eo86 Very
term (4 wks) low®

« Short-term | PSEQ (1) 0.06 [-0.22, 0.34] 199 (1) @OOO Very
(12 wks) low®

* Medium- PSEQ (1) 0.04 [-0.24, 0.32] 199 (1) DOOO Very
term (24 wks) low®

o Long-term - - 0(0) No evidence
Pain (n = 10):

« Immediate- | SBS (3), VAS (1), NRS 0.30 [0.03, 0.56] 732 (8) DPDP High
term (4-8 wks) | (1), BPI (1), PPQ (1),

UTs (1)

« Short-term NRS (3), SBS (2), BPI 0.54 [0.20, 0.88] 815 (7) ©Do@ High
(9-12 wks) (1), UTs (1)

« Medium- SBS (2), BPI (1), UTs 0.22 [-0.25, 0.69] 450 (4) OODO
term (24-26 (1) Moderate®
wks)

« Long-term SBS (1) 0.18 [-0.12, 0.48] 168 (1) GOOO Very
(52 wks) low®
Disability (n = 9):

« Immediate- | RMDQ (6), ODI (1) 0.47 [0.12, 0.83] 714 (7) DPDP High
term (4-8 wks)

« Short-term RMDQ (6), ODI (2) 0.64 [0.25, 1.02] 881 (8) ©de@ High
(9-12 wks)

* Medium- RMDQ (3), ODI (1) 0.29 [-0.09, 0.67] 450 (4) ©PD@ High
term (24-26
wks)

« Long-term RMDQ (1) -0.07 [-0.37, 0.23] 168 (1) GOO6 Very
(52 wks) low®
Quality of Life (n = 5):

« Immediate- | SF-36 (3), SE-12 (1) 1.25[0.14, 2.36]. Two studies did | 62(2)221(2) | ®®OS Low™?
term (4-8 wks) not provide usable data but found

no difference between groups
« Short-term | SF-36 (3), SF-12 (1) 1.01 [-0.99, 3.01]. Two studies did | 228 (2) i. 66 (1) | ®DOS Low™
(10-12 wks) not provide usable data but found ii. 168 (1)
(i) no difference between groups or
(ii) education to be less effective
than other interventions

« Medium- SF-36 (1) One study did not provide usable 63 (1) ®os6 Very
term (26 wks) data but found no difference low®

between groups

e Long-term | SF-12 (1) One study did not provide usable 159 (1) GOOO Very
(52 wks) data but found no difference low®

between groups
Global Improvement (n = 3):

« Immediate- | PGIC (1), UTs (1) 0.53[0.21, 0.84] 327 (2) DODO
term (4-6 wks) Moderate?

« Short-term PGIC (1), UTs (2) 0.60 [0.16, 1.04] 509 (3) ©Po@ High
(12 wks)

(Continued)
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Table 7. (Continued)

Outcome (# Outcome SMD" (95% CI) or RR*" (95% CI) Participants (# Quality of
studies) Time measurement tools® studies) Evidence®
points (GRADE)
« Medium- PGIC (1), UTs (1) 0.55 [0.19, 0.91] 327 (2) ooeo
term (24-26 Moderate?
wks)
« Long-term - - 0(0) No evidence
Days off work (n = 1):
« Immediate- - 0(0) No evidence
term
« Short-term | % with days off work | One study did not provide usable 168 (1) HOOO Very
(10 wks) (1) data but found no difference low®
between groups
» Medium- - 0(0) No evidence
term
« Long-term - 0(0) No evidence

Imaging: no evidence

“See legend in S3 File for a complete list of non-abbreviated names of all measurement tools.

"Data are presented as standardized mean differences (SMD) and 95% confidence intervals (95% CI) unless
otherwise indicated (negative SMD favors education materials). Risk ratios are indicated with RR" (RR > 1 favors
education) and RR™ (RR < 1 favors education).

“Quality of evidence was downgraded for risk of bias,

! imprecision,

2 inconsistency,

% indirectness,

* publication bias,

> or downgraded to very low if there was one study

© (more details provided in S3 File).
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Disability (n = 9). We found high-quality evidence that PEMs are less effective than other
interventions for decreasing disability at immediate (7 RCTs, n = 714; SMD = 0.47; 95% CIL:
0.12, 0.83; p = 0.009; P =79%) and short-term (8 RCT, n = 881; SMD = 0.64; 95% CI: 0.25,
1.02; p = 0.001; I’ = 85%). We found high and very-low quality evidence that PEMs had no
effect on disability compared to other interventions at medium (4 RCT, n = 450; SMD = 0.29;
95% CI: -0.09, 0.67; p = 0.13; P =72%) and long-term (1 RCT, n = 168; SMD = -0.07; 95% CI:
-0.37,0.23; p = 0.65), respectively.

Quality of life (n = 5). We found low-quality evidence that PEMs were less effective than
other interventions for improving quality of life at immediate-term (2 RCTs, n = 62;

SMD = 1.25; 95% CI: 0.14, 2.36; p = 0.03; I? = 73%). Two studies (2 RCTs; n = 221) could not
be pooled in the analysis but both found no difference of effect. We found low-quality evidence
that PEMs had no effect on quality of life compared to other interventions at short-term (2
RCTs, n = 228; SMD = 1.01; 95% CI: -0.99, 3.01; p = 0.32; P =96%). Two studies (2 RCTs;

n = 221) could not be pooled, but one found there to be no difference of effect (n = 66), and
the other found PEMs to be significantly less effective than other interventions (n = 168).
Finally, we found very low-quality evidence that PEMs had no effect on quality of life com-
pared to other interventions medium (1 RCT; n = 63) and long-term (1 RCT; n = 159).

Global improvement (n = 3). We found moderate-quality evidence that PEMs are less effec-
tive than other interventions on global improvement ratings at immediate (2 RCT's, n = 327;
SMD = 0.53; 95% CI: 0.21, 0.84; p = 0.001; I? = 22%) and medium-term (2 RCTs, n = 327;
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SMD = 0.55; 95% CI: 0.19, 0.91; p = 0.003; I’ = 44%), and high-quality evidence of the same
observation at short-term (3 RCTs, n = 509; SMD = 0.60; 95% CI: 0.16, 1.04; p = 0.008; P=
75%).

Function (n = 1). We found very low-quality evidence that PEMs are significantly less effec-
tive than other interventions for improving performance-based function measures on the
6-Minute Walk test (1 RCT, n = 19; SMD = 1.34; 95% CI: 0.32, 2.36; p = 0.01) and Sit-to-Stand
test (1 RCT, n=17; SMD = 1.26; 95% CI: 0.18, 2.34; p = 0.02) at immediate-term. We found
very low-quality evidence that PEMs had no effect compared to other interventions on the Sit-
and-Reach test (1 RCT, n = 19; SMD = 0.95; 95% CI: -0.02, 1.91; p = 0.05) at immediate-term.

Pain self-efficacy (n = 1). We found very low-quality evidence that PEMs had no effect on
pain self-efficacy compared to other interventions at immediate (1 RCT, n = 199; SMD = 0.05;
95% CI: -0.23, 0.33; p = 0.74), short (1 RCT, n = 199; SMD = 0.06; 95% CI: -0.22, 0.34;

p =0.67), and medium-term (1 RCT, n = 199; SMD = 0.04; 95% CI: -0.24, 0.32; p = 0.77).

Fear-avoidance (n = 1). We found very low-quality evidence that PEMs had no effect on
fear-avoidance beliefs compared to other interventions at immediate (1 RCT, n = 199;

SMD = 0.13; 95% CI: -0.15, 0.41; p = 0.35), short (1 RCT, n = 199; SMD = 0.08; 95% CI: -0.20,
0.36; p = 0.57), and medium-term (1 RCT, n = 199; SMD = 0.00; 95% CI: -0.28, 0.28; p = 1.00).
Catastrophizing (n = 1). We found very low-quality evidence that PEMs are significantly

less effective than other interventions for reducing catastrophizing thoughts at immediate (1
RCT, n =199; SMD = 0.50; 95% CI: 0.21, 0.78; p = 0.0006), short (1 RCT, n = 199; SMD = 0.42;
95% CI: 0.14, 0.70; p = 0.003), and medium-term (1 RCT, n = 199; SMD = 0.44; 95% CI: 0.15,
0.72; p = 0.002).

Coping (n = 1). We found very low-quality evidence that PEMs had no effect on coping
compared to other interventions at immediate (1 RCT, n =199; SMD = 0.13; 95% CI: -0.14,
0.41; p = 0.34), short (1 RCT, n = 199; SMD = 0.22; 95% CI: -0.05, 0.50; p = 0.12), and
medium-term (1 RCT, n = 199; SMD = 0.17; 95% CI: -0.10, 0.45; p = 0.22).

Anxiety (n = 2). We found very low-quality evidence that PEMs had no effect on anxiety
compared to other interventions at immediate (1 RCT, n = 199; SMD = 0.07; 95% CI: -0.20,
0.35; p = 0.60), and medium-term (1 RCT, n = 199; SMD = 0.13; 95% CI: -0.15, 0.40; p = 0.38),
and low-quality evidence of no difference in effect at short-term (1 RCT, n = 199; SMD = 0.65;
95% CI: -0.58, 1.87; p = 0.30; P = 88%).

Stress (n = 1). We found very low-quality evidence that PEMs had no effect on stress com-
pared to other interventions immediate (1 RCT, n = 199; SMD = 0.17; 95% CI: -0.10, 0.45;

p =0.22) and medium-term (1 RCT, n = 199; SMD = 0.26; 95% CI: -0.02, 0.54; p = 0.07). We
found very low-quality evidence that PEMs are significantly less effective than other interven-
tions for decreasing stress at short-term (1 RCT, n = 199; SMD = 0.31; 95% CI: 0.03, 0.59;
p=0.03).

Depression (n = 2). We found very low-quality evidence that PEMs had no effect on depres-
sion compared to other interventions at immediate (1 RCT, n = 199; SMD = 0.03; 95% CIL:
-0.25, 0.31; p = 0.84) and medium-term (1 RCT, n = 199; SMD = 0.18; 95% CI: -0.10, 0.46;

p =0.21), and low-quality evidence of no effect at short-term (1 RCT, n = 199; SMD = 0.79;
95% CI: -0.56, 2.14; p = 0.25;  =90%).

Days off work (n = 1). We found very low-quality evidence that PEMs had no effect on days
off work compared to other interventions at short-term (1 RCT, n = 168). No summary data
for this outcome was provided in the study so no point estimate can be provided.

Intervention vs. intervention + patient education materials (additive effect). No stud-
ies measured the additive effect of PEMs with other interventions.
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Discussion

We found 27 trials that evaluated the effectiveness of PEMs for acute or chronic LBP. Most
were at moderate to high risk of bias (most commonly due to insufficient follow-up). We
hypothesized that knowledge provided by PEMs would modify beliefs, expectations, and pain
self-efficacy, and these changes would positively influence patients’ experience or perception
of pain, expectations for unnecessary tests or other referrals, and adherence to advice to facili-
tate recovery compared to those who did not receive PEMs. Compared to usual care for acute
LBP, PEMs appear to have at least some positive impacts both for patients and health systems,
such as improved short-term pain intensity and immediate-term quality of life. Though the
evidence was fairly low quality, knowledge appears to increase with the provision of PEMs
across all measured time periods, as well as pain self-efficacy in the short to long-term. For
health systems, the evidence was again fairly low quality, but PEMs reduced the short-term
number of days off work and long-term physician visits and imaging. Compared to usual care
for chronic LBP, PEMs were associated with improved pain intensity, global improvement rat-
ings, and pain self-efficacy across all time periods, and quality of life from short to medium-
term with variable levels of very low to moderate evidence. At medium-term, PEMs decreased
disability but showed no impact at any other time measurement. The effect of PEMs on fear-
avoidance beliefs and stress was more variable: fear-avoidance beliefs decreased in the
medium-term, while stress decreased in the long term, with no other measurable impact in the
other time periods. PEMs had no impact on depression.

Compared to other interventions, PEMs appear to have limited effectiveness in acute LBP.
Though there were only one to two studies in all analyses and the quality of evidence was low
to very low, PEMs were less effective in reducing immediate-term pain intensity and the num-
ber of long-term days off work and physician visits, with no effect on fear-avoidance beliefs,
anxiety, depression, and disability. PEMs showed only a small impact on reducing pain inten-
sity in the medium-term, but not short or long-term. Compared to other interventions in
chronic LBP, PEMs had no effect or were less effective for every outcome measured.

Comparison with existing literature

Though we are the first to assess PEMs alone, our results are supported by and expand on pre-
vious literature investigating the effectiveness of patient education for LBP. We found many
under-assessed outcomes in the LBP patient education literature, including knowledge. Never-
theless, we did find improvements in knowledge across all measured time points, and we pro-
vide the first evidence of effect on this outcome for LBP. Looking to the wider literature, we
find similar results for PEMs on knowledge for other conditions like diabetes [66] and cancer
[67]. Imaging was another under-assessed outcome measured by only one study in our review.
However, we found LBP PEMs can reduce imaging rates, which is consistent with studies
where PEMs are used as part of larger multi-component interventions to reduce imaging [68-
70].

Our findings differ from those of Traeger et al., [24] who found that individual patient edu-
cation (with or without PEMs) improved reassurance for acute/subacute LBP. Despite includ-
ing many of the same studies, we did not find any measures of reassurance. Looking more
closely at their methods, we see they combined several proxy outcomes (e.g., anxiety, fear-
avoidance, and catastrophizing) as their measure of reassurance. We included these outcomes
but analysed them as separate constructs and while many favoured PEMs, they were mostly
not statistically significant. This highlights the importance of using validated measures of
outcomes.
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Our results also expanded on those of Engers et al., [27] who found no studies comparing
individual patient education to usual care for chronic LBP. We updated this literature with five
recent studies and found PEMs were effective on several clinical and process outcomes. Com-
pared to usual care for acute LBP, they found patient education was significantly more effective
in some studies but not others. We had similar findings in this comparison, but since we
pooled the results in meta-analyses, we were able to find a trend towards a benefit of PEMs
over usual care for most clinical outcomes at most time points. Compared to other interven-
tions, we had similar findings that PEMs had no effect or were less effective for chronic LBP.

Implications for practice

Our review showed that offering PEMs to patients is preferable to usual care for both acute
and chronic LBP. Given that PEMs are relatively inexpensive to produce, easy to provide, and
unlikely to cause harm, clinicians may find them an effective adjunct to care. Unfortunately,
we could not obtain copies of many of the PEMs that were the focus of the papers in our review
despite reaching out to all authors. Additional work will be required to effectively translate
these materials into practice and realize their potential.

Implications for research

Opverall, we were disappointed to find that many of the studies included in our review used
unvalidated and modified outcome measures (especially for process outcomes) despite the
existence of validated measurement tools. This clouds our understanding of the effectiveness
of interventions and we recommend that researchers use unmodified, validated tools to mea-
sure all outcomes. In addition, many key outcomes were rarely measured (e.g., quality of life,
knowledge, pain self-efficacy) or not measured at all (e.g., attitudes, general beliefs). To stan-
dardize reporting in clinical trials, we recommend that researchers more frequently assess
quality of life as it is a core clinical outcome for LBP alongside pain and disability [71], and
suggest developing a similar set of core domains for important process outcomes related to
LBP (e.g., fear-avoidance beliefs, catastrophizing, coping, pain self-efficacy) since measures of
these outcomes varied substantially across LBP trials. Researchers should work with LBP
patients to choose a core set of prioritized, patient-reported outcomes. Finally, PEMs literature
lacks adequate reporting on material development as well as measures of intervention adher-
ence and other outcomes related to intervention fidelity, making it difficult to fully understand
their effectiveness. We recommend that researchers assess and report these outcomes to deter-
mine if the interventions are being provided and received as planned by following intervention
reporting guidelines such as the TIDieR checklist [31].

Future research

PEMs compared to usual care for chronic LBP appear to have more success than those for
acute LBP, perhaps because the majority were comprehensive digital interventions (as opposed
to the physical booklets most often used for acute LBP) with one or often more of the follow-
ing: (i) co-development with patients, (ii) text- and video-based information, (iii) instant, tai-
lored feedback based on automated questions, (iv) interactive or gamification components
including quizzes and rewards, (v) reminders to use the material and follow recommendations,
and (vi) could be accessed anywhere at any time. We recommend future studies compare these
newer PEMs to other guideline-recommended interventions (e.g., exercise therapies, massage,
CBT) since most studies we found in this comparison used standard physical booklets. Fur-
thermore, most of these studies treated the PEMs group as a control or usual care group,
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which may have introduced bias to the comparison and hindered our ability to interpret the
results.

Strengths and limitations

The primary strengths of this review were our adherence to best practices for conducting sys-
tematic reviews. We followed all guidance provided in the Cochrane [72] and GRADE [37]
handbooks, conducted a sensitive search strategy that adhered to the PRESS guidelines [28],
and followed the TIDieR recommendations [31] for reporting of intervention details, which
allowed for a more thorough assessment of PEMs. Additionally, we included a comprehensive
list of outcomes that are important to all stakeholders, including patients, policymakers,
researchers, and clinicians, and compared PEMs to other interventions that are commonly
used in practice to provide relative effectiveness. We also sought and obtained additional data
from authors who did not report the data within their study. Limitations to this review include
the use of unvalidated and modified outcome measures and the conversion of dichotomized
data to SMDs where it was necessary to pool the results. Both decisions could have influenced
the resulting effect sizes and increased the degree of variability across outcome measures and
time periods.

Conclusion

Due to the degree of variability in the impact of PEMs on all outcomes and across all time peri-
ods (likely a result of the heterogeneity of measures and definitions across studies), it is diffi-
cult to succinctly and concisely state conclusions for all outcomes. However, it certainly
appears that providing PEMs is better than doing nothing (i.e., usual care) as we observed
small positive patient and system impacts for both acute and chronic LBP. Given their low cost
and relative ease of provision, PEMs appear preferable to usual care, although the quality of
evidence is fairly low for this conclusion. Compared to other interventions, PEMs had no effect
or were less effective for almost every outcome measured; however, cost effectiveness was not
assessed in any of these studies, and it is likely that PEMs were substantially less costly than all
other studied interventions. Additionally, in recent years more comprehensive digital PEMs
have been developed, and we recommend these are compared to other interventions before
making conclusions about their relative usefulness.
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