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Abstract
Background  Low back pain (LBP) remains a leading source of disability and societal cost. In the UK, physiotherapists, 
osteopaths, and chiropractors are front-line providers of LBP care. Despite widespread dissemination of clinical 
guidelines, little is known about how their clinical practice has changed over time.

Methods  We conducted national surveys of UK physiotherapists, osteopaths and chiropractors in 2003 and 2023, 
using an identical acute non-specific LBP vignette to assess reported use of investigations and interventions at both 
time points.

Results  A total of 1,758 eligible clinicians participated in 2003 (834 physiotherapists; 592 osteopaths; and 332 
chiropractors), and 1,388 in 2023 (511 physiotherapists; 621 osteopaths; and 255 chiropractors). At both time-points, 
there were significant inter-professional differences and numerous departures from guideline recommendations. 
Substantial temporal changes were observed. Physiotherapists shifted towards more restrictive recommendations 
for work and bed-rest, towards the use of massage, away from spinal mobilization, away from specific exercises, and 
away from general advice on back care. Chiropractors shifted towards more restrictive recommendations for bed-rest, 
towards spinal mobilization and acupuncture, and away from spinal manipulation and ultrasound. Osteopaths shifted 
towards less restrictive recommendations for activity, work, and bed-rest, towards acupuncture, and away from spinal 
manipulation.

Conclusions  Between 2003 and 2023, UK physiotherapists, osteopaths, and chiropractors reported evolving 
management approaches to acute LBP. Substantial inter-professional differences and divergences from guideline 
recommendations were observed. Some inter-professional differences narrowed over time, suggesting partial 
convergence of practice.
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Contributions to the literature

 	• Despite multiple iterations of clinical guidelines for 
low back pain, little is known about how practice has 
evolved among front-line musculoskeletal clinicians.

 	• This study offers a unique 20-year comparison of 
reported clinical practice among physiotherapists, 
osteopaths, and chiropractors in the UK, using 
identical surveys at both time points.

 	• Results show ongoing differences between 
professional groups and gaps between guidelines 
and practice, but also clear evidence that practice 
has evolved unevenly, with some signs of increasing 
agreement over time.

 	• This study provides new evidence on how guideline-
based care is adopted – or not – across related 
healthcare professions in real-world settings.

Introduction
Despite decades of research, multiple iterations of clini-
cal guidelines [1–3], and widespread implementation 
efforts [4–8], low back pain (LBP) continues to be a lead-
ing source of disability globally that results in personal 
suffering for millions and enormous societal costs [9]. 
The high-profile 2018 Lancet Series on LBP [10] drew 
attention to an international evidence-practice gap, high-
lighting that interventions widely recommended as first-
line treatments were underutilised [11, 12]. It also called 
for greater promotion of activity, including work partici-
pation, and recommended behaviour change amongst 
clinicians [12, 13]. Although healthcare regulators world-
wide have largely adopted policies for LBP that endorse 
the provision of advice to stay active and the judicious 
use of medications, imaging and surgery, the use of these 
approaches in everyday clinical practice remains largely 
unknown [11–13].

In the UK, the majority of LBP care takes place in pri-
mary care, spanning both government-funded National 
Health Service (NHS) settings and private practice [14]. 
Central to this care are three professional groups: phys-
iotherapists, osteopaths, and chiropractors. Although 
these groups share similar clinical aims for LBP patients, 
they have historically differed to varying degrees in their 
conceptual frameworks [15, 16], preferred assessment 
approaches [17–19], and treatments [14, 20–22]. Over 
the last two decades, multiple factors – such as promi-
nent best-practice guidelines [23–26], heightened atten-
tion to patient safety [27–30], and evolving professional 
regulation [31–36] – have been designed to influence the 
behaviour of these clinicians regarding LBP. However, it 
remains unclear whether changes in clinical practice have 
occurred and, if so, whether they have occurred consis-
tently across all three professional groups.

Direct comparisons of how UK physiotherapists, osteo-
paths, and chiropractors care for LBP are lacking, making 
it difficult to ascertain whether these groups are con-
verging on or diverging from recommended approaches. 
Generating multiple comparable snapshots of clinical 
behaviour over a long period (i.e., decades) would offer 
an opportunity to observe whether – and how – the LBP 
care offered by these professional groups is evolving and 
whether inter-professional differences are reducing or 
increasing. Against this backdrop, the aims of this study 
were to: (1) report snapshots of clinical investigations and 
interventions selected for the same acute non-specific 
LBP scenario by UK physiotherapists, osteopaths, and 
chiropractors in 2003 and 2023 respectively; (2) iden-
tify similarities and differences in this reported behav-
iour between professional groups at each of these time 
points; and (3) estimate how this reported behaviour has 
changed within each professional group over this 20-year 
period.

Methods
We recruited national samples of physiotherapists, osteo-
paths and chiropractors, working in the UK and manag-
ing patients with LBP, to take part in separate surveys in 
2003 and 2023. Informed consent was provided by all 
participants. Ethical approval was provided in 2003 by 
the London Multicentre Research Ethics Committee (ref: 
MREC/03/2/045). In 2023, ethical approval was provided 
by the University of Birmingham Science, Technology, 
Engineering and Mathematics Research Ethics Commit-
tee (ref: ERN_0530-Jul2023). All procedures were con-
ducted in accordance with the Helsinki Declaration of 
1975, as revised in 1983.

Recruitment and data collection (2003)
All 2003 data were collected using a printed postal sur-
vey, which formed the baseline data of a large randomised 
controlled trial evaluating the effect of printed educa-
tional material, containing recommendations from LBP 
clinical guidelines of the time, on the reported behav-
iour and beliefs of clinicians [37]. Full methodological 
details of this trial have been published previously [38]. 
Importantly, these baseline data were collected prior to 
any exposure to the educational material and can there-
fore be treated as a cross-sectional survey of clinicians’ 
reported behaviours and beliefs at the time.

To recruit nationally proportional samples of physio-
therapists, osteopaths, and chiropractors in 2003, ~ 50% 
of eligible clinicians were randomly selected and invited 
from each professional register [38]. Invitations were sent 
directly to participants using registrant postal addresses 
provided upon request from: the Chartered Society of 
Physiotherapy (physiotherapists who had designated their 
specialty as ‘musculoskeletal’); the General Osteopathic 
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Council (osteopaths); and the British Chiropractic Asso-
ciation (chiropractors). In 2003, clinicians with contact 
addresses outside of the UK or a Crown Dependency 
were excluded before the sampling frame was drawn. 
Likewise, all practitioners living or working in Scotland 
were excluded in 2003 due to the likely confounding 
effects of an ongoing (at the time) national multifaceted 
health education campaign; Working Backs Scotland 
[14]. Also, 2003 chiropractors were only recruited from 
members of the British Chiropractic Association, who 
supplied the sampling frame and postage costs for the 
chiropractic portion of the survey. Finally, we excluded 
all 2003 respondents who were not working in clinical 
practice at the time, as well as those reporting no current 
clinical caseload of LBP patients.

Data from the 2003 paper questionnaires were con-
verted into electronic format using a pre-coded datafile 
via SPSS Data Entry software (version 3.0; SPSS Inc., Chi-
cago, IL), which was designed to reduce systematic errors 
during manual data entry. These data were independently 
entered by an administrative member of staff and 20% of 
all manually entered data were then double-checked by 
one of the researchers (DWE). Original paper question-
naires and their associated consent forms from the 2003 
trial were stored securely for 10 years and were then 
destroyed, leaving fully anonymised data, in accordance 
with data protection regulations of the time.

Recruitment and data collection (2023)
To ensure comparability, we intended to gain a similar 
sample size in 2023 to that obtained in 2003. No formal 
a priori sample size calculation was performed for the 
2023 survey since the primary aim was to replicate the 
2003 sampling strategy to allow comparisons across time 
points. The 2003 sample was designed to reflect propor-
tions of each professional group in the UK at the time. 
At the time of the 2023 survey, there were approximately 
70,000 physiotherapists [39] (of which at least 10,000 
were believed to be musculoskeletal by specialty), 5,500 
osteopaths [40], and 3,500 chiropractors [41] registered 
in the UK. Based on these numbers, by inviting as many 
clinicians as possible, we expected to recruit proportions 
of eligible clinicians per professional group similar to 
those achieved in 2003.

We made no attempt to limit the 2023 sample to those 
who participated in 2003; the two survey samples were 
treated as independent, although some overlap of par-
ticipants was possible. Unlike the personally addressed 
postal questionnaires used in 2003, all 2023 data were 
collected electronically. These data were captured 
and stored within a single, protected electronic data-
base, built using REDCap software (Vanderbilt Univer-
sity Medical Centre, Tennessee, USA) [42], which was 
installed and maintained on physically secure university 

servers. Entered data were encrypted within the par-
ticipant’s web browser (HTTPS protocol) before secure 
transfer to the REDCap database. A bespoke web link 
(URL) took interested clinicians to a secure webpage that 
included approved study information. Once this informa-
tion was confirmed as read and understood, a respondent 
could proceed to an online consent form that needed to 
be completed with all required conditions met before 
access was provided to the online survey itself.

To recruit national samples of physiotherapists, osteo-
paths, and chiropractors in 2023, we aimed to reproduce 
the recruitment approach of 2003 in which we sent per-
sonalised invitations directly to clinicians. To implement 
this, we collected email addresses and first names (where 
publicly available) of all clinicians listed in public-facing 
searchable ‘find a clinician’ webpages provided by the fol-
lowing professional organisations: the Chartered Society 
of Physiotherapy (physiotherapists); the Musculoskeletal 
Association of Chartered Physiotherapists (physiothera-
pists); the General Osteopathic Council (osteopaths); the 
Institute of Osteopathy (osteopaths); and the General 
Chiropractic Council (chiropractors). We ran checks on 
our compiled list of clinician email addresses to ensure 
that none were duplicated, given that some overlap 
between organisation databases was likely. Using first 
names (where obtainable) and professional group mem-
bership (based on the register from which clinician 
details were collected), we sent a personalised email invi-
tation to each unique clinician in our final list. In addition 
to this, we separately posted an open survey invitation 
(including public URL) on social media platforms and 
additionally asked several UK-based professional associa-
tions, societies, and clinical interest groups to distribute 
this open invitation as widely as possible.

Once all 2023 survey responses were collected, num-
bers of respondents that were confirmed eligible, con-
sented, and who completed the online survey were 
recorded. Reasons for non-participation, exclusion, and 
any withdrawals were also recorded where available. To 
align these with our 2003 data for the analyses presented 
here, we excluded any respondent who reported not hav-
ing a clinical caseload of LBP patients or who did not 
work clinically within the UK (or a Crown Dependency).

Allocation to professional groups
Self-declared professional membership determined the 
group allocation of clinicians in both surveys. To ensure 
the independence of each professional group in our anal-
yses, clinicians declaring membership to more than one 
of the three professions were assigned exclusively to one 
group in the following order: osteopath, chiropractor, and 
physiotherapist. This meant that a physiotherapist who 
was also a chiropractor would be allocated exclusively 
to the chiropractor group. Likewise, a physiotherapist 
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or chiropractor who was also an osteopath would be 
allocated exclusively to the osteopath group. Number of 
years qualified was based on the years qualified in the 
allocated professional group only.

Survey contents
All 2003 and 2023 participants were asked to provide 
demographic details (age, gender, etc.) as well as details 
relating to their clinical work (country in which they 
practised, professional group membership, registration 
status, years qualified, contact with other healthcare pro-
fessionals, LBP caseload, and if they saw patients whose 
care is NHS-funded), and whether they had lived experi-
ence of LBP (ever and during the past 12 months).

We wanted to investigate reported clinician behaviour 
specifically in relation to acute LBP, defined as less than 6 
weeks duration, as distinct from persistent (chronic) LBP, 
which is widely defined as more than 12 weeks duration 
[11]. The same single case vignette, describing a patient 
with acute ‘non-specific’ LBP attending a clinic for the 
first time (Table 1), was used in both surveys. This was an 
anglicised version of an expert-derived vignette that has 
been used to present a case of acute non-specific LBP in 
several previous clinician studies across different coun-
tries [43–46]. Questions relating to this vignette in the 
two surveys were identical and were designed to capture 
snapshots of reported clinical behaviour. In both surveys, 
we informed clinicians that there were “no wrong or right 
answers” since we wanted to prevent clinicians feeling 
that this was a test and to avoid any potential response 
bias that might arise.

Multiple-choice questions relating to the vignette (Box 
1) covered two categories of clinical behaviour: 1) inves-
tigations that the clinician would request at this patient’s 

first visit; and 2) interventions that the clinician would 
choose to use at this first visit. In either category, clini-
cians could select as many or as few (‘yes’) response 
options as they liked, including none. All investigation 
and intervention response options from the 2003 survey 
were included in the 2023 survey, along with some addi-
tions that will be reported separately elsewhere. Here, we 
will only report responses to options recorded in both 
surveys to allow for a direct temporal comparison. The 
wording of questions and response options is provided in 
the Supplement (Table S1).

Three questions that related to the vignette patient 
were used to measure the use of recommendations 
regarding: (i) activity, (ii) work, and (iii) bed-rest. The 
format used to capture responses to each of these ques-
tions was a 5-point ordinal scale [38] (see Table S2 in the 
Supplement for question wording). In 2003, responses 
were dichotomised into either ‘guideline-inconsistent’ 
or ‘guideline-consistent’, based on expert interpretations 
of guideline recommendations at the time [38]. In this 
analysis, for both 2003 and 2023 survey responses, we 
utilised the entire 5-point ordinal scale of each variable 
and therefore did not dichotomise them.

Statistical analysis
Data were analysed with R statistical software (version 
4.5.0) [60], within the RStudio environment (version 
2024.12.1 + 563). Plots were created with the ‘ggplot2’ 
package for R [47]. Assumptions underlying statisti-
cal models were checked before their implementation. 
Where possible, p-values were produced along with test 
summaries and 95% confidence intervals (CIs) were cal-
culated. Alpha was set at 0.05. Benjamini–Hochberg cor-
rections were applied to all analyses that were repeated 
across the three professional groups to control for Type 
I errors.

Kruskal–Wallis H tests were used to evaluate between-
group differences of ordinal variables at each time-point 
(2003 and 2023). Post-hoc pairwise between-group tests 
of ordinal variables were performed using Dunn’s test. 
Ordinal regression (proportional odds logistic regression 
via the ‘MASS’ package for R [48]) was used to estimate 
within-group changes between all categories of ordinal 
scales over time (i.e., 2023 values compared to 2003 as 
reference); odds ratios were obtained by exponentiating 
logit regression coefficients. In the activity, work, and 
bed-rest scales, the most restrictive recommendation 
was used as the reference category in each ordinal model; 
thus, positive logit coefficients (and corresponding odds 
ratios > 1) indicated a temporal shift towards less restric-
tive recommendations.

Chi-square tests were used to test for an overall 
between-group difference at each time-point (2003 and 
2023) in proportions of binary variable responses (‘yes’ 

Table 1  Vignette of acute non-specific LBP patient with no ‘red 
flags’
A 28 year old woman has been suffering from her first episode of low 
back pain since lifting a 10 kg box at work three weeks ago
She says that she has been unable to do her job managing a hospital 
cafeteria for this time, and has not worked since her symptoms began. 
While anxious to return to work, she feels immobilised by the pain. Her 
work duties are varied, but generally involve very few physical tasks. She 
works full-time during the day and has no dependents at home
In terms of activities, she says that she can sit for about 10 min and walk 
approximately 100 m before she feels she has to stop due to her back 
pain. She reports that she is able to sleep through the night; however, 
her back is stiff in the morning and the stiffness lasts for about 10 min. 
There is no history of trauma or serious illness. The pain is limited to the 
low back area, without radiation
On physical examination, there is marked limitation of anterior flexion 
and tenderness in the left paraspinal region. The neurological examina-
tion is normal, and her pain does not worsen in response to straight leg 
raising beyond 90 degrees. All other case history and physical examina-
tion findings are unremarkable and she has not previously been seen 
by any healthcare practitioner since her symptoms began
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versus empty responses in vignette ‘intervention’ and 
‘investigation’ response options). Fisher’s Exact Test was 
used to assess for pairwise between-group differences in 
a post-hoc manner. Fisher’s Exact Test was also used to 
compare within-group proportions of responses to each 
binary variable between 2003 and 2023. Rate ratios were 
calculated to assess temporal within-group differences in 
binary variables; values > 1 indicated more frequent selec-
tion in 2023 relative to 2003.

All analyses were descriptive and unweighted. We con-
ducted a sensitivity analysis using nearest-neighbour 
matching without replacement; members of the smallest 
professional group at each time point were matched to 
respondents from the other professional groups based on 
gender, age, and years qualified.

The 2003 sample size was originally determined by 
the requirements of the RCT [38]. Here, for both cross-
sectional inter-professional comparisons and temporal 
within-group changes, we defined a ‘substantial’ differ-
ence as 10 percentage points. A sample size of 389 par-
ticipants per professional group per survey was required 
to detect a 10-point percentage difference in the propor-
tion of a binary variable between any two professional 
groups, with 80% power at a two-sided significance level 
of 0.05. This calculation was based on a Chi-square test 
of proportions for two independent groups assuming a 
baseline proportion of 50% to provide maximum vari-
ance and therefore the most conservative estimate. Thus, 
each survey required a minimum total sample size of 
1,167, assuming equal numbers of respondents from each 
professional group.

Presentation of results
To retain neutrality in our presentation of results, we 
followed the categorisation and labelling of interven-
tions for acute LBP used in the 2018 Lancet Series on low 
back pain [11], which drew upon international expert 
opinion and a synthesis of multiple national guidelines. 
These categories are: interventions deemed “first-line” 
for clinicians to “consider for routine use” for acute LBP, 
which include advice to remain active (activity), advice to 
remain at work (work), and advice to avoid bed rest (bed-
rest); “second-line” or “adjunctive” interventions for acute 
LBP, which include spinal manipulation, spinal mobiliza-
tion, massage, and acupuncture; interventions deemed to 
be of “limited use in selected (acute LBP) patients”, which 
include exercise therapy (both general exercise and spe-
cific exercises) and cognitive behavioural therapy; and 
other interventions, including those for which there is 
“insufficient evidence” to make a strong recommenda-
tion for acute LBP [11]. Importantly, these categories are 
only applicable in the context of acute LBP, as defined 
previously (< 6 weeks duration); the classification of 

interventions for chronic (persistent) LBP, defined as > 12 
weeks duration, would be different [11].

Results
Recruitment
As reported previously [37], the direct postal invita-
tion approach of 2003 was open from November 2003 
to March 2004 and yielded a response rate of 56% 
(2,007/3,604). After exclusions, 49% of those approached 
(1,758/3,604) met all eligibility criteria and provided con-
sent to participate in the study. The numbers of 2003 cli-
nicians allocated to each professional group were: 834 
physiotherapists; 592 osteopaths; and 332 chiroprac-
tors. Of these, there was one osteopath who was also a 
chiropractor, four chiropractors who were also physio-
therapists, and nine osteopaths who were also physio-
therapists. For the smallest group in 2003 (chiropractors, 
n = 332), we had 80% power to detect an inter-profes-
sional difference in binary variables of 10.9 percentage 
points or greater.

The 2023 survey opened in November 2023 and ran 
until April 2024. In total, 12,826 email invitations were 
sent directly to registrants of the professional organisa-
tions previously described. From these directly emailed 
invitations, 1,186 clinicians (9%) consented to participate. 
A further 267 clinicians were recruited via the distributed 
open invitation, yielding a total of 1,453 clinicians taking 
part in the 2023 survey. Of these, 1,434 confirmed that 
their current clinical caseload included LBP patients, 
and 1,393 stated that they worked in the UK or a Crown 
Dependency. Hence, 1,388 clinicians were included in the 
analyses reported here. The numbers of 2023 clinicians 
allocated to each professional group were: 511 physio-
therapists; 621 osteopaths; and 255 chiropractors. Of 
these, there were two chiropractors who were also phys-
iotherapists; six osteopaths who were also physiothera-
pists; and one osteopath who was also a chiropractor. For 
the smallest group in 2023 (chiropractors, n = 255), we 
had 80% power to detect an inter-professional difference 
in binary variables of 12.4 percentage points or more.

For temporal (within-group) comparisons between 
2003 and 2023, the achieved samples provided 80% 
power to detect absolute differences of at least 7.9 per-
centage points for physiotherapists, 8.0 percentage points 
for osteopaths, and 11.7 percentage points for chiroprac-
tors. A summary of recruitment details for both surveys 
is provided in Fig. 1.

Participant characteristics
Characteristics of clinicians who took part in each survey, 
along with temporal comparisons of demographics, are 
displayed in Table 2. Overall, compared to 2003, in 2023 
there was a slightly (but statistically significant) lower 
proportion of female respondents, participants were an 
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average of 6.2 years older, and they had been qualified an 
average of 4.0 years longer.

In terms of inter-professional comparisons, in both 
2003 and 2023 samples, the proportion of females was 
significantly higher in physiotherapists, compared to chi-
ropractors and osteopaths. However, the female propor-
tion of chiropractor and osteopath respondents increased 
significantly between 2003 and 2023, whereas the pro-
portion of female physiotherapists decreased significantly 
over the same period. In both 2003 and 2023, the mean 
age of chiropractors who responded to the surveys was 
significantly lower than that of the other two groups. The 
highest mean age in 2003 was that of physiotherapists, 
whereas osteopaths had the highest mean age in 2023. 
Even so, physiotherapists had been qualified significantly 
longer than any other group in 2003 as well as 2023. Far 
greater proportions of physiotherapists than any other 
professional group provided care for NHS patients in 
both 2003 and 2023; even so, there was a significant 
reduction in the proportions of each group – including 
physiotherapists – providing care for NHS patients in the 
2023 survey compared to the 2003 survey.

Investigations
For the acute LBP patient described in the vignette (Table 
1), a large majority of clinicians in all three professional 
groups explicitly selected ‘no investigations’ in both 2003 
(90.3% of physiotherapists, 81.6% of osteopaths, and 
78.3% of chiropractors) and 2023 (91.2% of physiothera-
pists, 87.0% of osteopaths, and 86.3% of chiropractors) 
(Fig. 2). Over the 20-year period, the proportion opting 
for no investigations increased significantly in every pro-
fessional group except physiotherapists (Table  3), who 
were already the strongest advocates of no investigations 
in 2003, with a proportion surpassing every other profes-
sional group at both time points.

In 2003, there were significant inter-professional dif-
ferences in the selection of lumbosacral X-ray, sacro-
iliac X-ray, MRI scan, and ESR related to the vignette 
(see Table S3 in the Supplement for full details). In 2023, 
only lumbosacral X-ray and MRI were significantly dif-
ferent between professional groups. Specifically, lum-
bosacral X-ray was selected by a greater proportion of 
chiropractors than any other professional group in both 
2003 (11.1%, versus 3.5% of physiotherapists and 5.4% 
of osteopaths) and 2023 (4.7%, versus 2.0% of physio-
therapists and 1.3% of osteopaths). For this LBP scenario, 

Fig. 1  Recruitment to 2003 and 2023 surveys
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the popularity of lumbar X-ray amongst chiropractors 
reduced significantly between 2003 and 2023 (Table 3).

Across all participants, MRI scans were slightly (but 
statistically significantly) more popular in 2023 (2.9%) 
than in 2003 (1.0%). Indeed, the proportion of each pro-
fessional group selecting MRI scans had increased in 
2023 compared to 2003, although these within-group 
temporal increases only reached statistical significance 
in physiotherapists. Between professional groups, MRI 
scans were significantly more popular with osteopaths 
than with chiropractors in 2003 (2.5% versus 0.3%) and 
significantly more popular with osteopaths than with 
physiotherapists in both 2003 (2.5% versus 0.2%) and 
2023 (4.3% versus 1.6%).

First-line interventions
Proportions of ordinal activity recommendations relat-
ing to the acute LBP vignette for both 2003 and 2023 are 
displayed in Fig. 3. There was an overall significant differ-
ence in activity recommendations between professional 
groups in both 2003 and 2023 (see Table S3 in the Sup-
plement for full details).

Viewed across all participants, there was no signifi-
cant temporal change in these activity recommendations 
between 2003 and 2023. However, there were signifi-
cant inter-professional differences at each time point 
(see Table S7 in the Supplement for full details). In both 
2003 and 2023, physiotherapists provided significantly 
more active (i.e., less restrictive) activity recommenda-
tions, compared to the other professional groups. In 
2003, osteopaths provided significantly more restrictive 
activity recommendations than any other professional 
group. Notably, Table  4 shows that osteopaths were the 
only professional group to show a significant temporal 
change (towards less restrictive activity recommenda-
tions) between 2003 and 2023, resulting in there being no 
significant difference between osteopaths and chiroprac-
tors by 2023.

Proportions of ordinal work recommendations related 
to the vignette are displayed in Fig.  4. There was a sig-
nificant difference in work recommendations between 
professional groups in 2003 only (Table S7 in the Supple-
ment), whereby pairwise comparisons showed that phys-
iotherapists provided more active (i.e., less restrictive) 
work recommendations compared to any other profes-
sional group. In turn, chiropractors provided less restric-
tive work recommendations than osteopaths in 2003.

By comparison, in 2023 there was no overall signifi-
cant difference in work recommendations between pro-
fessional groups (Table S7 in the Supplement). Table 
4 shows that this temporal change was not only due to 
osteopaths providing less restrictive work recommenda-
tions in 2023 compared to 2003, but also because phys-
iotherapists provided significantly more restrictive work 
recommendations in 2023 compared to 2003. Although 
chiropractors also shifted towards less restrictive work 
recommendations between 2003 and 2023, this did not 
reach statistical significance.

Proportions of ordinal bed-rest recommendations 
related to the vignette are displayed in Fig. 5. There was 
a significant difference between professional groups in 
both 2003 and 2023. At both time points, physiothera-
pists provided more active (i.e., less restrictive) bed-rest 
recommendations compared to any other professional 
group. Nevertheless, Table 4 shows that physiotherapists 
provided significantly more restrictive bed-rest recom-
mendations in 2023 compared to 2003.

In 2003, osteopaths were more likely to provide more 
restrictive bed-rest recommendations than chiropractors. 

Table 2  Characteristics of eligible clinicians responding to 2003 
and 2023 surveys
Characteristic Group 2003 2023 P-value
Female gender, 
n (%)

all 1067/1758 
(60.7)

810/1388 
(58.4)

< 0.001

chiropractors 126/332 
(37.9)

134/254 
(52.7)

< 0.001

osteopaths 236/591 
(39.9)

337/618 
(54.5)

0.003

physiotherapists 705/834 
(84.5)

339/509 
(66.6)

0.018

Age in years, 
mean (95% CI)

all 41.4 (40.9, 
41.8)

47.6 (47.0, 
48.3)

< 0.001

chiropractors 38.7 (37.6, 
39.7)

45.6 (43.9, 
47.3)

< 0.001

osteopaths 41.7 (40.9, 
42.5)

48.6 (47.7, 
49.6)

< 0.001

physiotherapists 42.2 (41.6, 
42.8)

47.4 (46.4, 
48.4)

< 0.001

Years qualified, 
mean (95% CI)

all 15.3 (14.8, 
15.7)

19.3 (18.7, 
20.0)

< 0.001

chiropractors 10.7 (9.87, 
11.6)

16.3 (14.9, 
17.7)

< 0.001

osteopaths 12.0 (11.3, 
12.7)

17.5 (16.6, 
18.5)

< 0.001

physiotherapists 19.5 (18.9, 
20.1)

23.0 (22.0, 
24.0)

< 0.001

Lived LBP ex-
perience ever, 
n (%)

all 1403/1758 
(79.8)

1159/1388 
(83.5)

0.009

chiropractors 275/332 
(82.8)

215/255 
(84.3)

0.713

osteopaths 512/592 
(86.4)

541/621 
(87.1)

0.811

physiotherapists 616/834 
(73.8)

402/511 
(78.7)

0.054

Provides care 
for NHS pa-
tients, n (%)

all 682/1758 
(38.8)

220/1388 
(15.9)

< 0.001

chiropractors 31/331 (9.4) 3/255 (1.2) < 0.001
osteopaths 71/592 

(12.0)
25/596 (4.2) < 0.001

physiotherapists 580/834 
(69.5)

192/511 
(37.6)

< 0.001
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Option Group 2003 uptake
(%)

2023 uptake
(%)

Rate ratio
(95% CI)

Adjusted
p-value

No investigations all 1496/1758
(85.1)

1226/1387
(88.39)

1.039
(1.011, 1.068)

0.007

chiropractors 260/332
(78.31)

220/255
(86.27)

1.102
(1.022, 1.187)

0.02

osteopaths 483/592
(81.59)

540/621
(86.96)

1.066
(1.015, 1.119)

0.02

physiotherapists 753/834
(90.29)

466/511
(91.19)

1.01
(0.975, 1.046)

0.63

Lumbosacral X-ray all 98/1758
(5.57)

30/1387
(2.16)

0.388
(0.259, 0.580)

< 0.001

chiropractors 37/332
(11.1)

12/255
(4.71)

0.422
(0.225, 0.793)

0.009

osteopaths 32/592
(5.41)

8/621
(1.29)

0.238
(0.111, 0.513)

< 0.001

physiotherapists 29/834
(3.48)

10/511
(1.96)

0.563
(0.277, 1.145)

0.132

Spinal
manipulation

all 714/1758
(40.61)

446/1387
(32.16)

0.791
(0.719, 0.870)

< 0.001

chiropractors 298/332
(89.76)*

192/255
(75.29)*

0.839
(0.775, 0.908)

< 0.001

osteopaths 360/592
(60.81)*

237/621
(38.16)*

0.628
(0.557, 0.707)

< 0.001

physiotherapists 56/834
(6.71)

17/511
(3.32)

0.495
(0.291, 0.843)

0.009

Spinal mobilization all 901/1758
(51.25)

704/1387
(50.76)

0.99
(0.924, 1.060)

0.774

chiropractors 55/332
(16.57)*

113/255
(44.31)*

2.675
(2.026, 3.532)

< 0.001

osteopaths 427/592
(72.13)

420/621
(67.63)

0.938
(0.871, 1.01)

0.091

physiotherapists 419/834
(50.24)*

171/511
(33.46)*

0.666
(0.579, 0.766)

< 0.001

Acupuncture all 127/1758
(7.22)*

274/1387
(19.75)*

2.533
(2.072, 3.097)

< 0.001

chiropractors 18/332
(5.42)*

52/255
(20.39)*

3.761
(2.257, 6.267)

< 0.001

osteopaths 46/592
(7.77)*

135/621
(21.74)*

2.798
(2.042, 3.834)

< 0.001

physiotherapists 63/834
(7.55)

67/511
(13.11)

1.736
(1.253, 2.404)

0.001

Massage all 926/1758
(52.67)*

924/1387
(66.62)*

1.264
(1.193, 1.339)

< 0.001

chiropractors 226/332
(68.07)

177/255
(69.41)

1.02
(0.914, 1.138)

0.788

osteopaths 517/592
(87.33)

509/621
(81.96)

0.939
(0.895, 0.985)

0.016

physiotherapists 183/834
(21.94)*

238/511
(46.57)*

2.123
(1.812, 2.486)

< 0.001

Specific exercises all 951/1758
(54.1)*

600/1387
(43.26)*

0.799
(0.742, 0.861)

< 0.001

chiropractors 102/332
(30.72)

66/255
(25.88)

0.842
(0.648, 1.096)

0.231

osteopaths 265/592
(44.76)

253/621
(40.74)

0.91
(0.799, 1.037)

0.231

physiotherapists 584/834
(70.02)*

281/511
(54.99)*

0.785
(0.718, 0.859)

< 0.001

Table 3  Most popular investigations and interventions selected in 2003 and 2023



Page 10 of 20Evans et al. BMC Musculoskeletal Disorders          (2025) 26:887 

Option Group 2003 uptake
(%)

2023 uptake
(%)

Rate ratio
(95% CI)

Adjusted
p-value

General exercise all 715/1758
(40.67)

571/1387
(41.17)

1.011
(0.929, 1.101)

0.798

chiropractors 103/332
(31.02)

75/255
(29.41)

0.948
(0.739, 1.216)

0.717

osteopaths 187/592
(31.59)

212/621
(34.14)

1.081
(0.92, 1.27)

0.539

physiotherapists 425/834
(50.96)

284/511
(55.58)

1.091
(0.985, 1.208)

0.309

Stretching all 705/1758
(40.1)

655/1387
(47.22)

1.177
(1.087, 1.274)

< 0.001

chiropractors 132/332
(39.76)

112/255
(43.92)

1.105
(0.912, 1.338)

0.312

osteopaths 431/592
(72.8)

411/621
(66.18)

0.909
(0.844, 0.98)

0.019

physiotherapists 142/834
(17.03)

132/511
(25.83)

1.517
(1.23, 1.871)

< 0.001

General advice on back care all 1455/1758
(82.76)*

911/1387
(65.68)*

0.793
(0.759, 0.828)

< 0.001

chiropractors 248/332
(74.7)

178/255
(69.80)

0.934
(0.844, 1.035)

0.193

osteopaths 449/592
(75.85)

411/621
(66.18)

0.873
(0.812, 0.938)

< 0.001

physiotherapists 758/834
(90.89)*

322/511
(53.01)*

0.693
(0.647, 0.743)

< 0.001

Address psychosocial issues all 548/1758
(31.17)

380/1387
(27.39)

0.878
(0.787, 0.981)

0.022

chiropractors 82/332
(24.7)

51/255
(20)

0.81
(0.594, 1.103)

0.196

osteopaths 118/592
(19.93)

161/621
(25.93)

1.301
(1.055, 1.603)

0.021

physiotherapists 348/834
(41.73)

168/511
(32.88)

0.788
(0.68, 0.913)

0.004

Interferential all 162/1758
(9.22)

20/1387
(1.44)

0.156
(0.099, 0.247)

< 0.001

chiropractors 28/332
(8.43)

4/255
(1.57)

0.186
(0.066, 0.524)

< 0.001

osteopaths 40/592
(6.76)

7/621
(1.13)

0.167
(0.075, 0.369)

< 0.001

physiotherapists 94/834
(11.27)

9/511
(1.76)

0.156
(0.08, 0.307)

< 0.001

Ultrasound all 231/1758
(13.14)

62/1387
(4.47)

0.34
(0.259, 0.446)

< 0.001

chiropractors 48/332
(14.46)*

9/255
(3.53)*

0.244
(0.122, 0.488)

< 0.001

osteopaths 60/592
(10.14)

26/621
(4.19)

0.413
(0.264, 0.645)

< 0.001

physiotherapists 123/834
(14.75)

27/511
(5.28)

0.358
(0.24, 0.535)

< 0.001

Rate ratios > 1 indicate more frequent selection in 2023 relative to 2003
* ‘Substantial’ (≥ 10%) absolute difference between 2003 and 2023

Table 3  (continued) 
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By 2023 there were no significant differences in bed-rest 
recommendations between osteopaths and chiroprac-
tors. This change was due to a combination of osteopaths 
providing significantly less restrictive bed-rest recom-
mendations, and chiropractors providing significantly 
more restrictive bed-rest recommendations, in 2023 
compared to 2003 (Table 4).

Second-line (adjunctive) interventions
In 2003, there was a significant inter-professional differ-
ence in every second-line (adjunctive) intervention, apart 
from acupuncture (Table S7 in the Supplement). By com-
parison, in 2023, there were significant inter-professional 
differences in all second-line interventions, including 
acupuncture. Figure  6 displays the proportion of each 
professional group that opted for second-line interven-
tions in 2003 and separately in 2023.

Preferences for second-line interventions within pro-
fessional groups showed some consistency at both time 
points. For example, spinal manipulation was the most 
popular second-line intervention amongst chiropractors 
in both 2003 (89.8%) and 2023 (75.3%), but the least pop-
ular amongst physiotherapists in both 2003 (6.7%) and 
2023 (3.3%). On the other hand, massage was the most 
popular second-line intervention amongst osteopaths 
in both 2003 (82.0%) and 2023 (87.3%). However, whilst 
spinal mobilization was the most popular second-line 

intervention amongst physiotherapists in 2003 (50.2%), 
the most popular in 2023 was massage (46.6%).

Significant temporal trends in second-line interven-
tions occurred across all three professional groups 
(Table 3). For example, a significantly smaller proportion 
of all three professional groups chose spinal manipula-
tion in 2023 compared to 2003: chiropractors, 75.3% 
versus 89.8%; osteopaths, 38.2% versus 60.8%; and phys-
iotherapists, 3.3% versus 6.7%. By contrast, significantly 
larger proportions of all three professional groups chose 
acupuncture in 2023 compared to 2003: chiropractors, 
20.4% versus 5.4%; osteopaths, 21.7% versus 7.8%; and 
physiotherapists, 13.1% versus 7.6%.

Other significant temporal changes in second-line 
interventions included: more than double the proportion 
of physiotherapists choosing massage in 2023 (46.6%) 
compared to 2003 (21.9%); the proportion of chiroprac-
tors choosing spinal mobilization in 2023 (16.6%) being 
less than half of the proportion observed in 2003 (39.8%); 
and a much lower proportion of osteopaths choosing 
spinal manipulation in 2023 (38.2%) compared to 2003 
(60.8%).

Limited use interventions
Figure 7 displays proportions of each professional group 
that opted for limited use interventions in 2003 and 
2023. Significant inter-professional differences in these 
interventions existed in both 2003 and 2023 (see Table 
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S7 in the Supplement). Some inter-professional patterns 
of limited use interventions were consistent across both 
time points. For example, in both surveys a significantly 
larger proportion of physiotherapists selected general 
exercise and specific exercises than any other profes-
sional group. Additionally, specific exercises were sig-
nificantly most popular with physiotherapists and least 
popular with chiropractors at both time points.

There was an overall significant reduction in the pop-
ularity of specific exercises in 2023 compared to 2003 
(Table  3), which was driven primarily by physiothera-
pists. A significantly smaller proportion of physiothera-
pists (32.9% versus 41.7%) elected to address psychosocial 

issues in 2023, compared to 2003, whereas the reverse 
trend was seen in osteopaths (from 19.9% to 25.9%).

Other interventions
“General advice on back care (lifting, posture, etc.)” was 
the single most popular remaining intervention with all 
three professional groups in both 2003 and 2023 (Fig. 8). 
Despite its cross-group popularity, smaller proportions 
of each professional group selected general advice in 
2023 compared to 2003. Indeed, in 2003 this was signifi-
cantly more popular with physiotherapists (90.9%) than 
either chiropractors (74.7%) or osteopaths (75.8%). How-
ever, by 2023 general advice had become slightly more 
popular amongst chiropractors (69.8%) and osteopaths 
(66.2%) than physiotherapists (63.0%), resulting in inter-
professional differences being no longer statistically sig-
nificant at that time.

In both surveys, a significantly larger proportion of 
physiotherapists selected to “address psychosocial issues” 
than any other professional group. Stretching was signifi-
cantly most popular with osteopaths and least popular 
with physiotherapists at both time points. Although the 
selection of electrotherapy interventions (interferential 
therapy, ultrasound, and transcutaneous electrical nerve 
stimulation [TENS]) was already relatively infrequent in 
2003 (Fig. 8), a significant further reduction in the selec-
tion of interferential therapy and ultrasound was seen by 
2023 within all professional groups (Table 3).

Substantial changes
Since many findings were statistically significant, which 
was unsurprising given the large sample sizes, a sum-
mary of substantial and statistically significant temporal 
changes between 2003 and 2023 is displayed in Table 5. 
Sensitivity analyses using matched samples (gender, age, 
and years qualified) yielded results consistent with the 
primary, unadjusted analyses of the full dataset (see Table 
S8 in Supplement for matched clinician characteristics).

Discussion
This study is both unique and important because it pro-
vides a rigorous ‘generational’ comparison of three pro-
fessional groups who collectively provide care for a large 
proportion of individuals seeking care for LBP in the UK 
[49–51]. Two surveys with identical questions related 
to the same vignette, large sample sizes, administered 
two decades apart offered a fascinating insight into how 
the reported clinical behaviour of these clinicians has 
evolved over time. In line with our aims, we found signifi-
cant and substantial temporal changes over the 20-year 
interval within all three professional groups. We also 
found significant inter-professional differences in both 
2003 and 2023, with several of these differences appear-
ing to reduce over time.

Table 4  Temporal comparisons of work, activity, and bed-rest 
recommendations between 2003 and 2023
Intervention Group Coefficient

(95% CI)
Odds ratio
(95% CI)

Ad-
justed
p-value

Activity all 0.046
(−0.087, 
0.179)

1.047
(0.917, 
1.196)

0.495

chiropractors 0.063
(−0.245, 
0.372)

1.065
(0.782, 
1.451)

0.791

osteopaths 0.428
(0.215, 
0.642)

1.535
(1.24, 1.9)

< 0.001

physiotherapists −0.029
(−0.241, 
0.183)

0.972
(0.786, 
1.201)

0.791

Work all 0.135
(0.003, 
0.266)

1.144
(1.003, 
1.305)

0.066

chiropractors 0.242
(−0.066, 
0.551)

1.274
(0.936, 
1.735)

0.124

osteopaths 0.806
(0.59, 
1.023)

2.239
(1.804, 2.78)

< 0.001

physiotherapists −0.295
(−0.501, 
−0.089)

0.745
(0.606, 
0.915)

0.007

Bed-rest all −0.295
(−0.429, 
−0.161)

0.744
(0.651, 
0.851)

< 0.001

chiropractors −0.443
(−0.765, 
−0.121)

0.642
(0.465, 
0.886)

0.007

osteopaths 0.467
(0.249, 
0.684)

1.594
(1.283, 
1.981)

< 0.001

physiotherapists −0.667
(−0.882, 
−0.452)

0.513
(0.414, 
0.636)

< 0.001

The most restrictive recommendation within each ordinal scale was used as 
the reference category in its respective ordinal regression model. Accordingly, 
positive coefficients (yielding odds ratios > 1) indicate a temporal shift towards 
less restrictive recommendations, while negative coefficients (odds ratios < 1) 
indicate a shift towards more restrictive recommendations
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Fig. 4  Work recommendations selected in 2003 and 2023
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Most clinicians in each of the three professional groups 
selected ‘no investigations’ for the patient described in 
the vignette in both 2003 and 2023, with proportions 
rising over the 20-year period. This general shift away 
from selecting any investigations is in line with current 
UK guideline recommendations [26] and international 
opinion [11]. In particular, the routine use of imaging 
contrasts with current guidance for LBP management 
in most countries, including the UK [3, 26]. In line with 
previous studies [17], proportionally more chiroprac-
tors selected to use lumbar spine X-rays than any other 
professional group in both 2003 and 2023. However, 
chiropractors significantly reduced this trend by 6.4 per-
centage-points between 2003 and 2023 (from 37/332 to 
12/255); this change could be due to an increased aware-
ness of guideline recommendations and/or targeted reg-
ulatory pressure in the UK to reduce the use of ionising 
radiation [52–54].

Of the first-line interventions of activity, work, and 
bed-rest, a significant overall temporal change was 
only seen for bed-rest. Surprisingly, this overall change 
was towards more restrictive bed-rest recommenda-
tions in 2023 compared to 2003, which was driven by 
the selections of chiropractors and physiotherapists. It 
is important to note here that, in both 2003 and 2023, 
physiotherapists selected the least restrictive activity, 

work and bed-rest recommendations of any professional 
group. Even so, between 2003 and 2023, physiothera-
pists exhibited a significant shift towards more restrictive 
work and bed-rest recommendations; the underlying rea-
sons for this are currently unknown but could, at least in 
part, be explained by UK guidelines for LBP not includ-
ing an explicit recommendation on bed-rest since 1999 
[24]. Nevertheless, guideline recommendations cannot 
account for physiotherapists’ corresponding shift towards 
more restrictive work recommendations given that every 
national LBP guideline published in the UK since 1996 
has explicitly covered work-related advice [24–26].

In 2003, osteopaths selected significantly more restric-
tive recommendations for activity, work, and bed-rest 
than both chiropractors and physiotherapists. This inter-
professional difference may have resulted from a vari-
ety of sources, including different beliefs relating to the 
causes of pain, such as tissue damage, amongst osteo-
paths, or distinctive perceptions of illness compared 
to their peers [55–58]. Nevertheless, by 2023, osteo-
paths’ recommendations for activity, work, and bed-rest 
were significantly less restrictive, and had become more 
closely aligned with those of chiropractors. This tempo-
ral convergence suggests that osteopaths adopted less 
restrictive recommendations later than the other pro-
fessional groups. The reasons for this apparent delay are 
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Fig. 7  Limited use interventions selected in 2003 and 2023
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unclear but may relate to a potentially slower diffusion of 
research evidence and clinical guidelines amongst osteo-
paths [59], changes in osteopathy training programmes 
[60], or broader shifts in osteopaths’ professional beliefs 
and/or attitudes towards research evidence [18, 55, 59, 
61–64].

For second-line (adjunctive) interventions, the cross-
group usage of spinal manipulation and spinal mobi-
lization decreased significantly between 2003 and 
2023, while overall uptake of massage and acupuncture 
increased significantly. Inter-professional compari-
sons showed that a greater proportion of chiropractors 
selected spinal manipulation than any other professional 
group in both 2003 and 2023, while physiotherapists 
selected this intervention the least at both time points. 
This inter-professional pattern is in line with the results 
of other studies [65, 66]. Moreover, we saw a significant 
temporal reduction in the popularity of spinal manipula-
tion within all three professional groups over the 20-year 
period: a reduction of 14.5 percentage points in chiro-
practors (from 298/332 to 192/255); 22.6 percentage 
points in osteopaths (from 360/592 to 237/621); and 3.4 
percentage points in physiotherapists (from 56/834 to 
17/511). This trend is at odds with the recommendations 
of every national LBP guideline ever published in the UK 
[24–26], and the majority of national guidelines else-
where [1–3], which have consistently recommended spi-
nal manipulation as an effective adjunctive intervention 
for acute LBP. This may instead be a consequence of an 
increasingly high-profile discourse surrounding the per-
ceived risks of spinal manipulation, even though this is 

largely focused upon the neck [67–72]. The same percep-
tions of risk may have also driven the marked temporal 
shifts observed with the selection of spinal mobilization: 
a 27.7 percentage point increase in chiropractors choos-
ing spinal mobilization in 2023 (113/255) compared to 
2003 (55/332), contrasted with a substantial 16.8 per-
centage point decrease among physiotherapists (from 
419/834 to 171/511) and a modest (but still statistically 
significant) 4.5 percentage point decrease amongst osteo-
paths (427/592 to 420/621). Recent commentaries that 
‘hands-on’ therapies are declining in popularity within 
the physiotherapy profession [73–75] are supported by 
these findings. However, contrary to these claims, we saw 
a large increase of 24.6 percentage points (from 183/834 
to 238/511) in the proportion of physiotherapists select-
ing massage in 2023 compared to 2003. This contrasted 
with a modest (but statistically significant) decrease of 
5.4 percentage points in osteopaths selecting massage 
(from 517/592 to 509/621) and an insignificant increase 
of 1.34 percentage points in chiropractors doing so (from 
226/332 to 177/255). Massage was explicitly recom-
mended in the current (2016) NICE guideline for LBP 
[26]. However, the reason for physiotherapists’ dispro-
portionally large uptake in massage during this period 
remains unclear, but could stem from continued public 
demand for hands-on treatment [76–79] combined with 
the aforementioned migration away from other hands-on 
interventions that may be perceived as higher risk. Taken 
together, these temporal changes appear to reflect a 
broader migration within clinicians’ selections of hands-
on interventions over time, progressing from spinal 
manipulation to spinal mobilization and finally to mas-
sage, with physiotherapists at the forefront of this shift.

There was also an increased uptake of acupuncture 
within all three professions over the two-decade period: a 
15.0 percentage point increase from chiropractors (from 
18/332 to 52/255); a 14.0 percentage point increase from 
osteopaths (from 46/592 to 135/621); and a 5.6 percent-
age point increase from physiotherapists (from 63/834 to 
67/511). This trend currently remains unexplained since 
recommendations surrounding the use of acupuncture 
in the UK’s NICE guidelines for the management of LBP 
[25, 26] have been inconsistent over the past 20 years, 
with a recommendation against the use of acupuncture in 
the most recent iteration of 2016 but a recommendation 
for its use in the 2009 guideline. However, a more recent 
recommendation favouring the use of acupuncture, 
within the 2021 NICE guideline for the management of 
chronic pain [80], could have been influential by 2023. 
Additionally, current LBP guidelines from several other 
countries recommend the use of acupuncture for acute 
LBP management [81] and may have exerted influence 
beyond their formal jurisdiction.

Table 5  Substantial temporal changes between 2003 and 2023
Selection Temporal change
First-line 
interventions

• Physiotherapists shifted towards more restrictive 
recommendations for work, and bed-rest
• Chiropractors shifted towards more restrictive 
recommendations for bed-rest
• Osteopaths shifted towards less restrictive rec-
ommendations for activity, work, and bed-rest

Second-line 
interventions

• Chiropractors and osteopaths shifted towards 
acupuncture
• Physiotherapists shifted towards massage
• Chiropractors and osteopaths shifted away from 
spinal manipulation
• Chiropractors shifted towards spinal mobilization
• Physiotherapists shifted away from spinal 
mobilization

Limited use 
interventions

• Physiotherapists shifted away from specific 
exercises

Other interventions • Physiotherapists shifted away from general 
advice on back care
• Chiropractors shifted away from ultrasound

All temporal changes relate to the acute LBP vignette. For binary variables, 
‘substantial’ was defined as an absolute difference of 10% or greater. For ordinal 
variables (first-line interventions), all statistically significant changes were 
included
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Regarding limited use interventions [11], there was a 
significant overall decrease in the selection of specific 
exercises for the acute LBP vignette between 2003 and 
2023, driven primarily by physiotherapists: the propor-
tion of physiotherapists reduced by 15.03% (from 584/834 
to 281/511); the proportion of chiropractors reduced by 
4.84% (from 102/332 to 66/255); while the proportion of 
osteopaths reduced by 4.02% (from 265/592 to 253/621). 
This migration away from specific exercises may reflect 
uncertainty arising from clinical trial results indicating 
equipoise between different types of specific exercises for 
acute LBP [82]. However, physiotherapists also migrated 
away from providing general advice on back care (from 
90.9% [758/834] to 53.0% [322/511]), and away from 
addressing psychosocial issues (from 41.7% [348/834] 
to 32.9% [168/511]), suggesting that they are not merely 
transitioning towards a hands-off approach [73–75], 
and that a more complex shift in practice is taking place. 
Similarly, there was an overall shift away from the use 
of electrotherapy interventions, particularly interfer-
ential therapy and ultrasound, which was again led by 
physiotherapists.

A strength of this study is the large sample sizes 
achieved in both 2003 (n = 1,758) and 2023 (n = 1,388) 
surveys. Although the number of chiropractors was 
lower than that of other groups at each time point, this 
is in line with the size of the professional groups in the 
UK, and sufficient power was still achieved to detect sub-
stantial differences involving this group. Reassuringly, 
findings from the sensitivity analyses were aligned with 
those from the full dataset, supporting the robustness of 
our results.

Another strength was the uniformity in our approach 
to data collection in both surveys, with most participants 
being recruited via personally addressed direct contact 
invitations. However, a potential weakness results from 
the relatively low response rate of 9.2% (1,186/12,826) 
from the 2023 directly emailed survey invitations, com-
pared to the 55.7% (2,007/3,604) response rate achieved 
using directly posted questionnaires in 2003. A lower 
response rate was expected from unsolicited email invita-
tions to an online survey [83], especially from busy cli-
nicians [84, 85], but could nonetheless have resulted in 
some response bias. The demographics of respondents 
were largely similar between the two surveys but hav-
ing fewer respondents caring for NHS patients in 2023 
compared to 2003 may have contributed to some of the 
trends we have described [86]. Another potential limi-
tation of this study is that we used a clinical vignette to 
capture reported behaviour, rather than observing actual 
clinician behaviour. However, vignettes have not only 
been shown to be reliable, stable and valid measures of 
practitioner behaviour; they are also more accurate than 
patient case notes (chart abstraction), which are often 

used as a measure of practitioner behaviour [87–90]. 
Directly observing the behaviour of thousands of clini-
cians would also be prohibitively time-consuming and 
expensive, whereas vignettes ensure that all clinicians 
assess the same patient scenario, making fair inter-pro-
fessional comparisons feasible in a way that would be 
unworkable with real patients. We deliberately utilised an 
expert-derived vignette scenario that described a young 
person with uncomplicated ‘non-specific’ LBP, presenting 
with no ‘red flags’, which has been used in several previ-
ous studies to elicit clinician beliefs and reported behav-
iour. Whilst this approach provided standardisation, we 
were unable to assess reported behaviour in response to 
chronic non-specific LBP, which may have been different 
and will have provided a more complete picture of tem-
poral trends and inter-professional similarities and dif-
ferences. Future studies should ideally investigate clinical 
behaviour with both acute and chronic LBP.

Conclusions
In both 2003 and 2023, there were significant inter-pro-
fessional differences in the investigations and interven-
tions reported for an identical acute non-specific LBP 
scenario by UK physiotherapists, osteopaths, and chi-
ropractors. There were also significant and substantial 
temporal changes over this 20-year period within each 
professional group, which differed between groups, and 
at times diverged from guideline recommendations. 
Some inter-professional differences appear to be narrow-
ing over time, suggesting partial convergence of practice.
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