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Study Design. Randomized controlled trial.
Objective. To investigate the effect of a printed infor-

mation package on the low back pain (LBP)-related beliefs
and reported behavior of musculoskeletal practitioners
(chiropractors, osteopaths, and musculoskeletal physio-
therapists) across the United Kingdom.

Summary of Background Data. A substantial propor-
tion of musculoskeletal practitioners in United Kingdom
does not follow current LBP guideline recommendations.

Methods. In total, 1758 practitioners were randomly
allocated to either of the 2 study arms. One arm was
posted a printed information package containing guide-
line recommendations for the management of LBP (n �
876) and the other received no intervention (n � 882). The
primary outcome measure consisted of 3 “quality indica-
tors” (activity, work, and bed-rest) relating to a vignette of
a patient with LBP, in which responses were dichoto-
mized into either “guideline-inconsistent” or “guideline-
consistent.” The secondary outcome was the practitio-
ners’ LBP-related beliefs, measured using the Health Care
Providers Pain and Impairment Relationship Scale. Out-
comes were measured at baseline and at 6 months.

Results. Follow-up at 6 months was 89%. The changes
in reported behavior on the quality indicators were as

follows: activity, odds ratio (OR) 1.29 (95% confidence
interval, 1.03–1.61) and number needed to be treated
(NNT), 19 (15–28); work, OR 1.35 (1.07–1.70) and NNT 19
(14–29); and bed-rest, OR 1.31 (0.97–1.76) and NNT 47
(33–103). The composite NNT for a change from guide-
line-inconsistent to guideline-consistent behavior on at
least 1 of the 3 quality indicators was 10 (9–14). LBP-
related beliefs were significantly improved in those who
were sent the information package (P � 0.002), but only to
a small degree (mean difference, 0.884 scale points; 95%
confidence interval, 0.319–1.448).

Conclusion. Printed educational material can shift
LBP-related beliefs and reported behaviors of musculo-
skeletal practitioners, toward practice that is more in line
with guideline recommendations.

Key words: low back pain, clinical practice guidelines,
implementation, clinical behavior, practitioner beliefs,
knowledge transfer, chiropractors, osteopaths, musculo-
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Low back pain (LBP) is a common and costly problem. In
Western society, sizeable resources have been directed at
providing solutions, yet this investment has so far shown
relatively little return.1 One approach to reducing the
societal impact of LBP is through improving the quality
of health care. The increasing volume of research produced
worldwide on the subject of LBP has led to the formulation
of evidence-linked recommendations, based on a process of
evidence synthesis, expert consensus, and summarizing ev-
idence in systematically developed statements.2,3 Various
initiatives have attempted to disseminate these recommen-
dations to a wide range of stakeholder groups, including
policy makers,4 health care practitioners,5–10 practice sup-
port personnel,11 patients,12 and the general public.13,14

Among such initiatives, printed evidence-linked clinical
guidelines have been developed for primary care and occu-
pational settings, in the United Kingdom (UK) and else-
where.6,7,15–18

Results from population-based research support the
promotion of an active, rather than restful, recovery for
the majority of people with LBP.19 Accordingly, primary
care and occupational guidelines for the management of
LBP throughout the world consistently recommend ad-
vising patients to stay physically active, continue ordi-
nary activities (including work duties) as normally as
possible and avoid bed-rest, with the aim of reducing or
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preventing disability and incapacity.16,17 Practitioners,
particularly those working in primary care or occupa-
tional settings, are in an ideal position to deliver these
messages to patients.20 Furthermore, health care for
acute LBP based on these recommendations can be ex-
pected to be safe, effective, and more cost-effective than
current usual care.21–23

In the UK, chiropractors, osteopaths, and musculo-
skeletal physiotherapists share common ground in their
approaches to managing LBP.24 Accordingly, these prac-
titioners have been collectively considered a single stake-
holder group,1,6 recently referred to as “musculoskeletal
practitioners.”25 Together, they are involved in the man-
agement of one fifth of all cases of LBP in the UK,26,27

making them important providers of care. In 1998 alone,
the annual combined direct costs of health care for LBP
delivered by these professions in the UK was £493 mil-
lion (US$820 million, based on 1998 exchange rates).28

With LBP accounting for more than half of the work-
load of these practitioners,1,29–32 recommendations for
optimal LBP management are directly relevant to their
practice. Although anecdote and some empirical data
suggest that many are naive to the existence of LBP
guidelines, they do express a desire for a clear rationale in
their LBP clinical decision-making.33 Several studies
show that the clinical behavior of members of these pro-
fessional groups diverges from guideline recommenda-
tions30–35 and that this may be associated with their at-
titudes and beliefs.36–40

The majority of the UK musculoskeletal practitioners
work in private practice, rather than within the National
Health Service,1 and consequently, are excluded from
both the potential constraints41–43 and the support44,45

associated with working within large health care delivery
organizations. Unlike the case of general practitioners in
the UK,46 few guidelines are aimed at musculoskeletal
practitioners, particularly those working in the private
sector. It is, therefore, timely to explore the ways to in-
form and optimize aspects of their clinical practice. We
report a pragmatic randomized controlled trial in which
we investigated the effect of a posted information pack-
age on the LBP-related beliefs and reported behavior of
chiropractors, osteopaths, and musculoskeletal physio-
therapists in the UK.

Materials and Methods

We have reported our methods in detail elsewhere47 and briefly
summarize them here.

Enrollment
We randomly sampled practitioners from their respective pro-
fessional registers between November 2003 and March 2004.
We posted a letter of invitation, information sheet, consent
form, baseline questionnaire, and prepaid reply envelope to the
practitioner’s registered address with 1 reminder after 8 weeks.
Unique study numbers ensured participant anonymity
throughout the trial.

On receipt of completed baseline questionnaires, consent
forms were removed and stored separately. A single member of

the research team (D.W.E.), not involved in data entry, trial
arm allocation, or statistical analyses, had access to a pass-
word-protected computer database containing identifying in-
formation for purposes of posting questionnaires and informa-
tion packages. To avoid contamination between trial arms, we
excluded any practitioner if the contact address provided was
identical to that of a practitioner already recruited to the study
(Figure 1).

Another member of the research team (M.U.) randomly al-
located each participant anonymously to either control or in-
formation package arm, using StatsDirect software. Each par-
ticipant in the intervention arm was then posted a copy of the
information package with a brief covering letter in March
2004. Follow-up questionnaires were posted to participants in
both arms of the trial 6 months later. Participants not respond-
ing to the follow-up questionnaire were posted 1 reminder.
Twenty percent of the nonresponders from each professional
group were followed up with a shortened version of the ques-
tionnaire to explore potential recruitment bias.

Interventions

Information Package. The intervention consisted of a printed
information package, posted directly to participants. The pack-
age provided specific recommendations for the evidence-based
management of acute LBP, based on the latest UK primary
care6 and occupational7 guidelines. Key messages were to ad-
vise patients to stay active, avoid bed-rest, and stay at or return
to work. The package was originally developed as part of a
national, multimedia educational campaign in Scotland enti-
tled “Working Backs Scotland.”14 The novel approach taken in
the design of this package was that the contents were suitable
for multiple stakeholders, including chiropractors, osteopaths,
and musculoskeletal physiotherapists. The package contained
a set of information materials (described in Table 1 and avail-
able at www.workingbacksscotland.scot.nhs.uk), each of
which summarized recommendations most likely to be relevant
to a particular stakeholder group. Although providing tailored
information for each stakeholder group, this approach made
participants aware that the most important recommendations
were consistent for all stakeholders.

Control. Participants in the control arm were sent the base-
line questionnaire with accompanying explanation of the
study, but were sent nothing else until the 6-month follow-up
questionnaire. We deliberately made no attempt to exert con-
trol over other sources of information available to either arm of
the trial.

Outcomes. Our primary outcome measures were a series of 3
“quality indicators” reflecting clinical behavior in relation to a
vignette of a patient with LBP. The vignette was originally
developed by Bombardier et al48 as a typical case of acute,
nonspecific LBP, with no “red flags” (alarm features) that
would indicate possible serious spinal pathology,6 and has
been used in several other studies.49–52 Some details of the
vignette were altered to a UK context and clarified before use,
and further information regarding the patient’s occupational
duties and domestic responsibilities was added following com-
ments received during the pilot study. Box 1 reproduces the
vignette.

The 3 key quality indicators associated with the vignette
related to recommendations in current LBP guidelines: (i) ac-
tivity, (ii) work, and (iii) bed-rest. The format used to capture
responses to each quality indicator (activity, work, and bed-
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rest) was a 5-point ordinal scale, and responses were dichoto-
mized into either “guideline-inconsistent” or “guideline-
consistent” (Figure 2), defined using a process of expert
consensus.47

The secondary outcome measure was a modified version of
the Health Care Providers Pain and Impairment Relationship
Scale (HC-PAIRS)47; this is a 13-item scale, measuring practi-
tioners’ attitudes and beliefs regarding the relationship between

back pain and physical function.37,53,54 Higher scores on the
HC-PAIRS indicate a stronger belief that back pain should
affect daily function.

Statistical Analyses

Sample Size. We defined a 10% between-group difference
on the primary outcome measures to be meaningful; a differ-

Figure 1. Flow of participants through trial.
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ence reported as the median effect across studies of this na-
ture.55 To detect such a difference with 90% power, assuming
equal allocation and a 5% 2-tailed significance level, 524 par-
ticipants with follow-up data were required per group. With a
predicted 50% response rate at baseline31,35 and 40% loss to
follow-up, a minimum of 3494 practitioners needed to be in-
vited to participate; as a conservative measure, we approached
3604 practitioners. The number invited from each professional
register was proportional to the size of the respective profes-
sional group (Table 2).

Data Handling. Questionnaire data were transferred into
electronic format using a precoded datafile via SPSS Data Entry

(version 3.0; SPSS Inc., Chicago, IL) software, designed to re-
duce systematic errors during data entry. Data were indepen-
dently entered, blind to trial arm allocation, and 20% of all
data entered were double-checked.

Analysis. Statistical analysis was performed (by J.S.) blind to
trial arm allocation. The dichotomous primary outcomes were
analyzed using multiple logistic regression, with baseline values
included as a covariate in each regression model. We also cal-
culated the absolute benefit of the information package as the

Table 1. Components of the Information Package

Targeted
Stakeholder Component of Package

Patients The Back Book, 1st ed.12

Health and Safety Executive: Back in
Work booklet

Contextualized A4 sheet with
recommendations

Poster with recommendations for patients
All providers Introduction letter from Working Backs

Scotland
Therapy providers Contextualized A4 sheet with

recommendations
Royal College of General Practitioners: A4

guideline summary pamphlet
Yellow flags guideline summary

General practitioners Contextualized A4 sheet with
recommendations

Royal College of General Practitioners: A4
guideline summary pamphlet

Yellow flags guideline summary
Pharmacists Contextualized A4 sheet with

recommendations
Employers Contextualized A4 sheet with

recommendations
Health and Safety Executive: Back in

Work booklet

Figure 2. Activity, work, and bed-rest quality indicators, with available responses dichotomised into “guideline-inconsistent” (unshaded
cells) or “guideline-consistent” (shaded cells) classifications, which related to the vignette of a patient with acute, nonspecific low back
pain.

Table 2. Baseline Characteristics of Participants by
Trial Arm

Trial Arm

Information Package
(n � 876)

Control
(n � 882)

Age in yrs* 41.55 (9.67) 41.22 (9.43)
Sex†

Male 344 (39) 347 (39)
Female 532 (61) 535 (61)

Profession†
Chiropractor 170 (19) 166 (19)
Osteopath 297 (34) 301 (34)
Physiotherapist 409 (47) 415 (47)

Years of professional practice‡ 14 (8–20) 14 (8–21)
Activity†

Consistent 499 (57) 511 (58)
Not consistent 377 (43) 371 (42)

Work†
Consistent 474 (54) 479 (54)
Not consistent 402 (46) 403 (46)

Bed-rest†
Consistent 711 (81) 703 (80)
Not consistent 165 (19) 179 (20)

HC-PAIRS* (13–91) 44.78 (11.77) 44.12 (12.33)

*Values are mean (standard deviation).
†Values are count (column percentage).
‡Values are median (interquartile range).
HC-PAIRS indicates Health Care Providers Pain and Impairment Relationship
Scale.
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net proportion of practitioners moving from being guideline-
inconsistent to guideline-consistent in the intervention group,
minus the corresponding net proportion in the control group
(the net proportion takes into account those practitioners in
each group who moved in the opposite direction). Results from
these analyses are presented as odds ratios (ORs) and numbers
needed to be treated (NNTs). Here, the NNT indicates the
number of practitioners to whom the intervention would need
to be delivered to achieve a desirable outcome in one such
practitioner. For the HC-PAIRS scale, we used analysis of co-
variance, with baseline values of the outcome variable again
included as a covariate.

Each analysis was performed on an intention-to-treat basis,
with missing values estimated through multiple imputation.56

Probability values and confidence intervals were adjusted for
the number of imputed values. A secondary per protocol
analysis was also performed, restricted to those participants
providing follow-up data on the outcome variable con-
cerned. Analyses were performed using SPSS (version 15)
and SOLAS 3.2.

Ethics. The study protocol was approved by the London
Multicenter Research Ethics Committee.

Results

Enrollment
Of the 3604 practitioners that we approached, 2007
(55.7%) responded. Of these responders, 115 (5.7%)
declined to participate in the trial and 134 (6.7%) were
excluded according to predetermined criteria (Figure 1).
Of the 305 nonresponders to whom the shortened ques-
tionnaire was sent, 114 (37.4%) responded. The only
differences found were that the trial participants were
slightly younger (median, 40 vs. 43 years) and had been
qualified as a health care practitioner for less time (me-
dian, 14 vs. 17 years) than nonresponders.

Allocation
We randomized 1758 practitioners: 876 to the arm re-
ceiving the information package and 882 to the control
arm. We did not find any important differences in base-
line characteristics between the 2 arms (Table 2).

Follow-up
We obtained follow-up data on 1557 (88.6% of the
1758) participants at 6 months; 88.1% in the arm receiv-
ing the information package and 89.0% in the control

arm (Figure 1). The differential follow-up was not statis-
tically significant. Those lost to follow-up were slightly
younger, had fewer years in professional practice (me-
dian difference 2 years), and had slightly higher scores on
the HC-PAIRS scale than those returning the follow-up
questionnaire.

Analysis of Outcomes

Primary Outcomes (Activity, Work, and Bed-Rest Quality Indi-
cators). Results from the intention-to-treat analyses of the
primary outcomes, controlling for baseline values, are sum-
marized in Table 3. These indicate a somewhat larger pro-
portion of participants in the intervention package arm
than in the control arm that were guideline-consistent at the
6-month follow-up on all 3 quality indicators. The OR in
each case was �1.3, and in respect of 2 indicators (activity
and work), the OR reached statistical significance. NNT
values for each quality indicator are also shown in Table 3.
The composite NNT for a change from guideline-
inconsistent to guideline-consistent behavior on at least 1 of
the 3 quality indicators was 10 (95% confidence interval,
9–14). Per protocol analyses, on those participants with
complete data, produced very similar findings and are, thus,
not reported.

Secondary Outcome (HC-PAIRS). At 6 months, the mean
HC-PAIRS score for the information package arm was
significantly lower than the mean score for the control
arm (P � 0.002). However, the magnitude of the differ-
ence was extremely small (mean difference, 0.88 scale
points; 95% confidence interval 0.32–1.45). The esti-
mate and its P value were unchanged in the per protocol
analysis.

Discussion

We have shown that a posted information package can
change reported behavior of musculoskeletal practitio-
ners. For the domains of activity and work, this change
was statistically significant. For the parameter bed-rest, it
would have been difficult to demonstrate statistical sig-
nificance within this study because guideline-consistency
for this quality indicator among the participants was
very high at baseline (ceiling effect). The OR produced
from our primary analysis was �1.3 for each quality

Table 3. Summary of Intention-to-Treat Analyses of the Primary Outcomes (n � 1758)

Quality Indicator Information Package Arm, n (%) Control Arm, n (%) OR* (95% CI) P NNT (95% CI)

Activity
Consistent 524 (60) 489 (55) 1.286 (1.027–1.610) 0.028 19 (15–28)
Not consistent 352 (40) 393 (45)

Work
Consistent 535 (61) 492 (56) 1.346 (1.069–1.695) 0.012 19 (14–29)
Not consistent 341 (39) 390 (44)

Bed-rest
Consistent 729 (83) 702 (80) 1.308 (0.970–1.763) 0.078 47 (33–103)
Not consistent 147 (17) 180 (20)

*Reference category for odds ratio: control.
OR indicates odds ratio (controlling for baseline values); CI, confidence interval; NNT, number needed to be treated.
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indicator. However, to judge whether the benefit gained
was worthwhile, the NNT may be a more meaningful
statistic.57 For both work and activity, this was 19. Fur-
thermore, the composite NNT, to produce a positive
change on at least 1 of the 3 quality indicators, was 10.
Given the ubiquitous and high impact nature of LBP, we
believe that this figure is clinically meaningful.

We also found a small but statistically significant shift
in attitudes and beliefs about LBP, as measured by the
HC-PAIRS, in the information package arm compared
with the control arm. The change was in the intended
direction (a reduced mean score, indicating a reduction
in the view that back pain should affect daily function).
Several cross-sectional studies of health care practitio-
ners have shown that beliefs are related to clinical behav-
ior with patients with LBP.36–40,58,59 To our knowledge,
this trial is the first to describe changes in practitioner
back pain-related beliefs in response to an educational
intervention.

Comparison With Other Studies
Our trial is important for 3 reasons. First, it shows that
printed educational interventions can change practitio-
ner beliefs and reported clinical behavior relating to LBP.
In line with previous implementation studies, the effect of
passively disseminated educational material has been
shown to be small to modest.60,61 Only a few studies in
the field of LBP have demonstrated changes in actual or
reported practitioner behavior in response to an educa-
tional intervention.51,52,62 Although the outcomes across
these studies vary, the use of more complex (and more
expensive) interventions51 has yielded behavior changes
of a similar order to that which we have demonstrated.

Second, our trial of the effect of printed educational
material is the first to focus on members of the chiroprac-
tic, osteopathy, and musculoskeletal physiotherapy pro-
fessional groups in the UK. This influenced our choice of
quality indicators as measures of clinical behavior (ad-
vice about activity, work, and bed-rest). Practitioner ad-
vice for patients to stay active, avoid bed-rest, and stay at
or return to work were chosen because these represent
recommendations in available guidelines for LBP of
many countries16,17 and should be independent of where
in the health care system the practitioner works. In con-
trast, quality indicators for LBP management in other
studies have included directing treatments provided for
pain control, limiting numbers of sessions provided, and
referrals to other practitioners or facilities within the
health service51,62–64; behaviors that practitioners work-
ing in the private sector may find difficult or undesirable
to adopt.

Finally, unlike previous implementation trials in the
field of LBP, responses to the quality indicator outcomes
measuring clinical behavior toward LBP (activity, work,
and bed-rest) were classified as either guideline-
consistent or guideline-inconsistent. Thus, any change
recorded on these quality indicators had clinical rele-
vance. Although the proportional change between the

educational package and control arms was not the 10%
we had originally hoped for, a change in clinical behavior
at the level of an individual practitioner will almost cer-
tainly be clinically meaningful in terms of that practitio-
ner’s patients. Hence, given the high population preva-
lence of back pain, a positive change in a small
proportion of clinicians may still provide an important
change at the level of the patient population. The mag-
nitude of change in our trial is of a similar magnitude to
previous implementation trials in the field of back
pain.62,63

The NNT of 19 for 2 of the 3 quality indicators was
achieved at low unit cost (�£5 per package, including
postage in 2004). Hence, given the composite NNT of
10, the cost incurred to change at least 1 aspect of be-
havior was estimated to be below £50 (US$100). The
intervention used in this study targeted individual prac-
titioners once only, with no secondary intervention or
reminders other than the follow-up questionnaire. Fu-
ture studies investigating the effect of repeated “doses”
of, or repeated exposure to, educational interventions
would be useful.

Strengths and Weaknesses of the Study
A key strength of this study is the large number of par-
ticipants (n � 1758) and the high statistical power that
this provided. As anticipated, �50% of invited practitio-
ners agreed to participate (suggesting that some recruit-
ment bias is likely) and our follow-up rates were much
higher than the 60% anticipated, with only 12% of par-
ticipants being lost to follow-up (suggesting that nonre-
sponse bias at follow-up may be minimal). Our results
are, therefore, likely to be generalizable to the profes-
sional groups studied. However, possible recruitment
bias may have resulted in some overestimation of effect
size, if those practitioners who agreed to participate in
the trial were more susceptible to a change in behavior
regarding the management of back pain than those who
did not.

To our knowledge, all previous trials of printed edu-
cational material that have used a no-intervention con-
trol also used a cluster design, with the unit of random-
ization for intervention allocation being groups of
practitioners, such as regions, practices, or clinical
teams.65–72 Most of these randomized controlled trials
suffered from low methodologic quality, including study
designs and analyses failing to allow for effects of clus-
tering.73,74 The methodology used in our trial differed in
that the unit of randomization was the individual prac-
titioner, each of whom was directly posted a copy of the
information package. Hence, we circumvented many of
these potential problems.

A further strength of this study is that we used a vi-
gnette that had been used successfully in several other
studies of LBP. In addition, the educational intervention
used was a professionally produced, printed information
package that contained specific recommendations for the
evidence-based management of acute LBP, developed as
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part of a national, multimedia educational campaign in
Scotland.14 Considerable attention had been given to the
contents of the package, and the written material was
comprehensive and specific.47 Using such a package as
the intervention in this study meant that we accurately
measured the potential for influencing both beliefs and
reported behavior and did not underestimate this by us-
ing poor-quality printed materials.

The main limitation of the study is that we measured
practitioner behavior using responses to a patient with
LBP vignette. Hence, it is unknown whether the changes
that we measured will substantially have an impact on
patient outcomes. Although we acknowledge that mea-
sures of actual clinical behavior are preferable (e.g.,
Watson et al75), there is strong evidence76–78 that vi-
gnettes are reliable, stable, and valid measures of practi-
tioner behavior, and that they are in fact more accurate
than patient case notes (chart abstraction), often used as
a measure of practitioner behavior. Thus, despite under-
standable concerns of social desirability or acquiescence
bias, in the absence of data on actual behavior, positive
changes in responses to vignettes may be considered a
single, valid point along a causal pathway toward actual
behavior change.

A statistically significant change occurred in 2 of the 3
quality indicators that we used as our primary outcomes.
This does perhaps raise a question on how quality in LBP
management should be measured. Perhaps, the develop-
ment of new outcome measures or use of more sophisti-
cated practitioner behavior profiling techniques (e.g.,
Maetzel et al50) will provide a broader indicator of qual-
ity in the management of LBP in future assessments.

Implications
Our results demonstrate that passively disseminated
printed educational material, when used in isolation and
disseminated free of charge, is likely to produce positive
changes in back pain-related beliefs and behaviors in
chiropractors, osteopaths, and musculoskeletal physio-
therapists. Although the changes occurred in a fairly
small proportion of the practitioners who received the
information package, these changes were obtained at a
low cost. Thus, printed educational material should play
a part in knowledge transfer and guideline implementa-
tion strategies.

The relative isolation of many private practitioners
places them beyond the scope of organizational strate-
gies to implement improvements in patient care.79

Hence, educational interventions are the most likely
choice for shifting clinical behavior toward that recom-
mended by the best available evidence. Where larger
shifts in practice are desirable, we suggest that increased
dependence on a system that can support changes in
practice (such as direct involvement with National
Health Service quality initiatives or third-party funders
such as private health care insurers agreeing to fund only
evidence-based treatments) may be more successful. In
addition, the move by regulatory and professional bodies

from endorsing clinical guidelines to producing practice
protocols that demand certain criteria to be met by their
member practitioners (e.g., Magarey et al80) may also
lead to greater shifts in practice.

Conclusion

This trial has shown that posted printed educational ma-
terial leads to a shift in the LBP-related beliefs and re-
ported behaviors of chiropractors, osteopaths, and mus-
culoskeletal physiotherapists toward practice that is
more in line with guideline recommendations.

Key Points

● Musculoskeletal practitioners (chiropractors, os-
teopaths, and musculoskeletal physiotherapists)
are involved in the management of one fifth of all
LBP cases in the UK.

● A substantial proportion of these practitioners
do not follow current LBP guideline recommen-
dations.

● A posted information package can change the
LBP-related beliefs and reported behavior of
musculoskeletal practitioners.

● Printed educational material can be successfully
used as a low-cost intervention to change clinical
practice for back pain.
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