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Abstract

Background: General medical practitioner (GP) recruitment and subsequent data collection in clinical practice are
challenging and may limit successful completion of a large-scale trial. The aim of this study was to assess the feasibility
of undertaking a cluster randomised controlled trial to test an intervention to reduce non-indicated imaging for low
back pain in general medical practice.

Methods: A pilot cluster randomised controlled trial was performed, with recruitment of GPs and randomisation of
GP clinics. All GPs attended a training session and were asked to record low back pain codes in electronic medical
records for any low back pain presentations. Intervention group GPs were trained in the use of a patient education
booklet to be used during low back pain patient visits. Control group GPs provided usual care. Outcomes for the pro-
posed trial were collected to determine feasibility. GP recruitment was assessed as the proportion of GPs approached
who consented to participate. Low back pain imaging outcomes were collected from electronic medical records
(counts of patients presenting with low back pain) and from Australian healthcare administrative (Medicare) data
(counts of imaging use). GP compliance with study procedures was assessed and qualitative data reported.

Results: Thirty-four GP clinics were approached, with four participating (12%). At these clinics, 13/19 (68%) GPs
consented to participate, and 10/19 (53%) started the study. Outcome data were collected from medical records for
all GPs. Three GPs (30%) withdrew consent to access Medicare data, limiting reporting of imaging outcome measures.
Three GPs (30%) self-reported low compliance entering low back pain codes.

Conclusions: This pilot cluster randomised controlled trial demonstrated the feasibility of many aspects of a full-
scale effectiveness study, while also identifying a number of challenges that need to be resolved. Recommendations
related to GP recruitment, study compliance, data collection, and outcome measures were made to increase the suc-
cess of a future trial.

Trial registration: Australia and New Zealand Clinical Trials Register (ANZCTR), Trial ID: ACTRN12619000991112; Reg-
istered 11 July 2019, https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=376973
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Key messages regarding feasibility

+ The feasibility of recruiting general medical practi-
tioners (GPs) and collecting low back pain imaging
data in primary care is currently uncertain.

« The percentage of GP clinic recruitment was low
(12%); however, within the recruited clinics practi-
tioner recruitment was high (68%). Outcome data
was successfully extracted, but relies on practitioner
use of codes.

« Strategies to reach a large number of clinics or facili-
tate in-person contact with practitioners need to
be considered for successful recruitment. Audits of
practitioner use of codes are needed to assess accu-
racy of data collection.

Background

It is widely accepted that imaging is overused in the
management of low back pain (LBP) [1, 2], and has not
decreased over time despite this knowledge [3]. Overuse
of imaging for LBP has been associated with increased
downstream healthcare use, e.g. further imaging and
other investigations, increased surgery and other treat-
ment, and potentially poorer outcomes for patients [1, 4,
5]. Previous strategies to reduce non-indicated imaging
use do not show strong evidence of effect [6]. Many bar-
riers to decreasing the use of imaging for LBP have been
identified [7], and addressing these barriers remains a
challenge.

A theory-informed intervention to reduce non-indi-
cated imaging for LBP has been developed to address
two behaviours contributing to the overuse of imaging
in general medical practice: (1) pressure from patients
to refer for imaging; and (2) general practitioners
(GPs) using imaging referrals to reassure patients with
LBP and to quickly acknowledge their concerns. The
development of this intervention has been described
previously [8]. The behaviours that were addressed by
the intervention were selected as they are commonly
reported barriers to reducing imaging referral for LBP
[8] which have not been adequately addressed with pre-
vious interventions [6]. This intervention comprises:
(1) a LBP management booklet for GPs to use during
a patient consult to reinforce GP decision-making and
facilitate GP-patient communication; and (2) GP edu-
cation and training in using the booklet. Preliminary

testing of the booklet in Australia and Finland showed
that the intervention was acceptable to both GPs and
patients and thought likely to be helpful in the manage-
ment of LBP [8, 9]. The effectiveness of the booklet to
decrease LBP imaging has not been tested.

To test the effectiveness of the intervention, an accu-
rate and feasible measure of GP imaging referral behav-
iour is required. Previous studies have reported lumbar
imaging use as counts of imaging use (with no denomi-
nator) [10], proportions of imaging use with total num-
ber of patient presentations (with any complaint) as the
denominator [11], or proportions of imaging use with
the number of LBP presentations as the denominator
[12]. It is currently unclear whether there are meaning-
ful differences in results when different outcome meas-
ures of imaging use are reported.

Collecting data on the number of LBP presentations
in primary care can be challenging. Recruiting LBP
patients has met with substantial challenges in general
practice, particularly when GPs were not involved in
the recruitment process to avoid selection bias [13, 14].
Previous studies [15, 16] have avoided issues related to
patient recruitment by collecting routinely recorded
electronic medical data on patient diagnosis (e.g. ICD-
10 codes [17]). However, this is challenging in health-
care systems, such as in Australia, where electronic
medical data collection, while possible, is not regulated,
so diagnostic codes are not consistently recorded for
patients presenting with LBP in primary care. It is not
known whether GPs will consistently use LBP codes in
medical record software to enable extraction of data on
the number of patients with LBP presenting for care. In
Australia, imaging referral information is routinely col-
lected by public healthcare (Medicare) systems; how-
ever, GPs need to provide consent to access these data.
GP recruitment for clinical practice research is often
challenging [18], and it is possible that requesting GP
consent to access data from medical records may be a
further challenge to recruitment.

The overarching aim of this study was to test the fea-
sibility of key study design and processes planned for a
future large-scale effectiveness trial. Four specific aims
were identified to assess the specific processes to be
tested:

Aim 1: To assess the feasibility of recruiting eligi-
ble GP practices and practitioners with a spread of
demographic characteristics
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Aim 2: To assess GP compliance with study pro-
cesses, including attendance at the training session
and use of electronic medical record codes

Aim 3: To assess the feasibility of collecting counts
of (i) lumbar imaging; (ii) LBP patient presentations;
and (iii) total patient presentations to allow calcula-
tion of measures of lumbar imaging use

Aim 4: To explore if different measures of quantifying
imaging use (i.e., counts, proportion of LBP presenta-
tions, proportion of total patient presentations) pro-
duce differences in within-group results.

Methods

A pilot cluster randomised controlled trial was conducted
in general medical practices in Sydney, Australia. A clus-
ter design is important for future large-scale effectiveness
testing; randomising practitioners at the level of the prac-
tice limits contamination between intervention and con-
trol groups. This paper is reported in accordance with the
CONSORT 2010 extension to randomised pilot and fea-
sibility trials (checklist available in Additional file 1) [19].
Ethics approval was granted by Macquarie University
Human Research Ethics Committee, reference number:
5201949847695. The study was prospectively registered
through the Australia and New Zealand Clinical Trials
Register (ANZCTR), Trial ID: ACTRN12619000991112.

General practitioner recruitment

GPs were recruited by approaching local general medical
practices (clinic contact) and GPs known to the research
team (in-person contact). To be eligible to participate,
the GP needed to use electronic medical record software
with the ability to search for treatment codes (e.g. Medi-
cal Director or Best Practice software), see patients with
LBP, work for a minimum of 10 h per week, work in a
practice with at least one other GP, and consent to collec-
tion of data describing imaging referrals (using Medicare
Benefits Schedule (MBS) data) and LBP patient presenta-
tions (using electronic medical record data).

A member of the research team met with interested
GPs to explain the study and obtain consent. If one GP
consented to participate, all other GPs in their practice
were also invited to participate. At least two GPs from
each practice were required to participate.

Randomisation

Randomisation was performed at the level of the medi-
cal practice using a computer-generated list of random
numbers with equal allocation. Randomisation was per-
formed centrally by a researcher not involved in practi-
tioner recruitment or assignment, and allocation for the
medical practice was concealed until all practitioners
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willing to undertake the study had consented. After prac-
titioners were informed of randomisation, no further
practitioners from that clinic were recruited to the study.
Blinding of participants or the research team could not
be performed.

Intervention

The intervention comprised a patient education book-
let (available in both hardcopy and digital formats) that
is designed to be used by the GP during a patient con-
sult, plus a 20-min GP training session about the use of
the booklet. The development and preliminary testing of
the booklet has been previously described [8] and a copy
of the booklet and the training resources are available
online [20]. Training was conducted by a member of the
research team (HJ). The training session included: discus-
sion of the appropriate use of imaging for LBP; introduc-
tion to the development of the booklet and its purpose;
explanation of the purpose and how to use the different
elements in the booklet; suggestions for integrating use
of the booklet within a consult; and a demonstration of
use by the training facilitator (Additional file 2). Partici-
pants were also provided with a pre-recorded video of the
training session [20], an information sheet on the book-
let [20], and publications regarding the appropriate use
of imaging for LBP [21-23]. GPs were asked to use the
patient education booklet with any patients presenting
with LBP, as they thought appropriate, for the 4-month
study period.

Control

GPs in the control group were asked to provide usual
care over the 4-month study period. Access to the inter-
vention was provided to the control group at the comple-
tion of the study period.

Study processes

GPs in both intervention and control groups completed
an initial written questionnaire and received a 10-min
face-to-face training session outlining the study pro-
cesses. During this training, all GPs were instructed to
record all LBP presentations over the 4-month study
period using one of eight pre-determined LBP codes
within the medical record software. For GPs in the inter-
vention group, the study processes training session was
held at the same time as the intervention training (Addi-
tional file 2).

At the end of the 4-month study period, all GPs were
asked to complete a face-to-face, Zoom, or telephone
semi-structured interview with one of the research team
regarding their experience during the study.

At the conclusion of the study, GPs in the interven-
tion group were provided with an AU$100 gift voucher
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for their time in attending the 30-min training session
and completing the post-study interview. GPs in the con-
trol group were provided with an AU$50 gift voucher
for their time in attending the 10-min training session
and completing the post-study interview. At the conclu-
sion of the study, participating GPs were provided with a
personalised summary of their lumbar imaging use dur-
ing an 8-month period (4 months before and 4 months
after training) and a certificate of completion which
could be used as evidence for continuing professional
development.

Data collection

GP recruitment data (aim 1)

We recorded the number of GP clinics and GPs who
(i) were initially approached (including method of
approach); (ii) requested additional information; (iii) met
with the research team; (iv) consented to participate; (v)
met eligibility criteria; and (vi) entered the study. The
initial questionnaire (Additional file 3) included demo-
graphic data (e.g. years in clinical practice, sex, special
interest in LBP) and questions about the GPs’ beliefs of
the usefulness of imaging for LBP (Likert scale, strongly
agree to strongly disagree).

GP compliance with study processes data (aim 2)

We recorded the number of GPs who (i) attended the
allocated training session; and (ii) provided access to
Medicare and electronic medical record data. The post-
study interview (Additional file 4) included Likert scale
and open-ended questions on compliance with the study
processes, including (i) their ability to use the necessary
LBP codes in the electronic medical record (all GPs);
and (ii) acceptability of the intervention training session
(intervention group GPs). Interviews were recorded and
transcribed by one of the researchers (AY).

Imaging and patient presentation outcome measure data
(aims 3 and 4)

Data on patient presentations and imaging referrals were
collected for an 8-month period: 4-months before and
after the training session.

Counts of lumbar imaging (X-ray, CT, or MRI) were
collected from Australian Medicare data for each par-
ticipating GP. No patient identifying information was
provided.

The number of patient presentations were collected
using two methods. Counts of patient consultations (for
any complaint) for each GP was collected from Austral-
ian Medicare data, as outlined above. Counts of LBP
patient presentations for each GP were collected from
clinic electronic medical records. No further patient
details were extracted. Data extraction was performed
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by one of the researchers (AY) or an administrative staff
member from the clinic, trained in the data collection
protocol.

Data analysis

GP recruitment (aim 1)

The proportion of GP clinics and GPs recruited from the
number initially approached was reported with 95% con-
fidence intervals at each stage of the recruitment process.
Results were stratified for the method of initial approach:
through the clinic practice manager (clinic) or through
GPs known to the research team (in-person). Demo-
graphic characteristics, imaging beliefs, baseline number
of LBP patients seen per month, and number of GPs with
low (< 10%), moderate (10-30%), and high (> 30%) use
of imaging (calculated from the data obtained for the 4
months prior to training delivery) were described to
assess the characteristics of recruited GPs.

GP compliance with study processes (aim 2)

Qualitative interview data were coded in NVivo 12 plus
by two of the researchers (HJ and AY). Data were ana-
lysed using framework thematic analysis [24] to describe:
(i) self-reported GP compliance with entering LBP codes
in the electronic medical records; (ii) associated barriers
or facilitators to entering LBP codes; and (iii) acceptabil-
ity of the intervention group training session. The ini-
tial thematic framework was determined by consensus
between two of the researchers (H] and AY), with final
analysis discussed and agreed upon by the research team.
The proportion of GPs attending the initial training ses-
sion was reported quantitatively.

Collection of imaging use outcome data (aim 3)
To assess the feasibility of data collection for the main
trial, the sample size for this pilot study was set at a mini-
mum of four GP clinics with at least two practitioners in
each clinic, based on an estimated 10 new LBP presenta-
tions per GP during each 4-month study period [25, 26].
Counts of imaging use, LBP presentations, and total
presentations were reported per GP per month of the
study period. Monthly proportions of imaging use per
LBP presentations and per total patient presentations
were calculated.

Exploring trends in results using different outcome measures
(aim 4)

Three different summary measures of imaging use were
calculated for each month of the 8-month study period:
(1) the proportion of lumbar imaging divided by the num-
ber of patients presenting with LBP; (2) the proportion of
lumbar imaging divided by the number of patients pre-
senting with any condition (reported per 1000 patients);
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and (3) counts of lumbar imaging (no denominator). For
each outcome measure, the proportion of imaging use
per month compared to imaging use in month 1 was cal-
culated to standardise the results and enable comparison
between the three different outcome measures.

Page 5 of 11

Results

GP recruitment (aim 1)

GP recruitment was performed between July 2019 and
January 2020 as shown in the study flow diagram in
Fig. 1. The proportion of GPs recruited at the different

30 Clinics approached by initial phone call to practice
manager

25 Clinics requested further information to give to
GPs by email (20), fax (4), or phone (1)

4 clinics approached by initial email or phone call to
GP contacts known to the research team

24 Clinics declined to participate
. 13 GPs not interested in participating

. 11 No response to follow-up

Meeting at 1 clinic, to provide more information and
initial screening of 3 GPs

1 GP declined to participate

Meetings at 4 clinics to provide more information and
initial screening of 16 GPs (1, 3, 4, and 8 GPs per clinic)

. 4 GPs declined to participate (0, 1, 1, and 2 GPs
per clinic)

Screened for eligibility: 1 clinic, 2 GPs

Screened for eligibility: 4 clinics, 12 GPs (1, 2, 3, 6 GPs per
clinic)

1 GP and clinic excluded as practice management
software does not allow searching for low back pain
codes

2 GPs consented to participate from 1 clinic

11 GPs consented to participate from 3 clinics (2, 3,
and 6 GPs per clinic)

.

.

| 4 clinics randomised |

Intervention group |

| Control group

2 clinics, 4 GPs (2 per clinic) allocated

All received intervention training and materials

2 clinics, 9 GPs (3 and 6 per clinic) allocated
2 clinics, 6 GPs (3 per clinic) received control
training

3 GPs (from 1 clinic) could not be contacted

No loss to follow-up

v

| No loss to follow-up

Assessed for aim 1: 4 GPs

Assessed for aim 2: 4 GPs

Assessed for aim 3: 4 GPs

Assessed for aim 4: 4 GPs (including
acceptability of intervention group
training session)

Fig. 1 Study flow diagram

Assessed for aim 1: 6 GPs

Assessed for aim 2: 6 GPs (imaging counts and proportion of
imaging in low back pain patients); 3 GPs proportion of imaging in
all patients (3 GPs declined to request Medicare data)

Assessed for aim 3: 6 GPs

Assessed for aim 4: 3 GPs
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stages and different modes of contact are presented in
Table 1. In total, 34 medical practices were approached
for inclusion in the study, with four practices meeting
inclusion criteria and randomised (12%). Nineteen GPs
from five medical practices met with the research team
for further information, with 13 GPs consenting to par-
ticipate (68%). Direct initial contact with GPs resulted in
more successful recruitment than approaching through
the practice manager, with 75% of practices and 85% of
GPs recruited through this method. Three of the 13 GPs
who initially consented to participate in the study did not
respond to requests to organise a time for the training
session, consequently 10 GPs from four practices started
the study (53% of those who received information about
the study). Although the clinic had been randomised,
the three GPs who could not be contacted had not been
informed of their group allocation.

Demographic characteristics of the ten included GPs
are presented in Table 2, showing recruited GPs of differ-
ent sex, years in clinical practice, special interest in LBP,
and baseline lumbar imaging referral. Most GPs reported
confidence in managing LBP and did not agree that imag-
ing is generally useful in the management of LBP pres-
entations. Baseline differences were evident between
intervention and control group GPs, with GPs allocated
to the control group having fewer LBP presentations and
lower imaging use in the 4 months period prior to deliv-
ery of the training session.

GP compliance with study processes (aim 2)

GP compliance using LBP codes

GP compliance with using LBP codes and barriers and
facilitators to use are presented in Additional file 5.
Self-reported compliance entering LBP codes into the
electronic medical records was generally high, with 70%
(7/10) reporting using the codes all or most of the time
and only 30% (3/10) reporting that they used the codes
less consistently. GPs generally found the codes easy to
use. Facilitators of use included already using medical

Table 1 GP recruitment and training completion
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record codes, having a leadership role in the medical
practice, and being involved in the study. GPs reported
forgetting to use the codes because of lack of time within
the consult, infrequent LBP presentations, or LBP being a
secondary patient complaint.

GP training completion and acceptability

GP training completion and qualitative responses on
the acceptability of the training session are presented in
Additional file 5. GP training was conducted between
September 2019 and January 2020. All GPs who started
the study attended an in-person training session. Three
of the four GPs in the intervention group (75%) reported
that the training session was useful to get initial instruc-
tion on how to use the intervention and receive remind-
ers and reinforcement on managing LBP. An in-person
session (as opposed to an online training module) was
seen as important to give an opportunity to ask questions
and clarify the use of the intervention. One GP (25%)
did not find the training useful, reporting that they did
not remember the session well and felt it was presented
too quickly as it was scheduled during their working day
between patient visits.

Collecting imaging use outcome data (aim 3)

Counts ofimaging

Additional file 6 shows the monthly counts of lumbar
imaging per GP. Counts of imaging were successfully
collected for seven of the included GPs using Medicare
data. Three GPs from one clinic withdrew their consent
to request Medicare data during the study due to their
concerns that requesting data may lead to a higher risk of
future Medicare audits; this was despite being provided
with information from Medicare that audits are not trig-
gered by requests for data. For this clinic, de-identified
counts of lumbar imaging data were collected from the
electronic medical record by clinic staff.

In-person contact (N = 4 clinics) Clinic contact (N = 30 clinics)

Overall (N = 34 clinics)

Received written or verbal study information  4/4 (100%)

(advertisement)

Clinics and GPs meeting to receive more 4/4 clinics (100%) 16 GPs

study information

Number of clinics and GPs meeting inclusion
Criteria

Number of GPs meeting inclusion criteria 11/15 GPs (73%)

consenting to participate

Number of consenting GPs attending train-
ing session

8/11 GPs (73%)

3/4 clinics (75%) 15/16 GPs (94%)

25/30 (83%) 29/34 (85%)

1/25 clinics (4%) 3 GPs 5/29 clinics (17%) 19 GPs
1/1 clinics (100%) 3/3 GPs (100%) 4/5 clinics (80%) 18/19 GPs (95%)
2/3 GPs (67%) 13/18 GPs 68%

2/2 GPs (100%) 10/13 GPs (77%)




Jenkins et al. Pilot and Feasibility Studies (2022) 8:249

Table 2 GP baseline characteristics
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Overall (N=10)

Intervention (N = 4) Control (N=6)

Sex (female N, %) 4 (40%)
Years in practice

< 10 years 4 (40%)

10-19 years 3 (30%)

> 20 years 3(30%)
Special interest in back pain 5 (50%)
Continuing education in back pain 5 (50%)
Confident in ability to manage back pain

Agree 8 (80%)

Neutral 2 (20%)

Disagree 0 (0%)
Patient pressure to refer for imaging

Agree 4 (40%)

Neutral 4 (40%)

Disagree 2 (20%)
Imaging is useful in the management of low back pain

Agree 0 (0%)

Neutral 3 (30%)

Disagree 7 (70%)
Likely to refer for imaging for low back pain

Agree 1 (10%)

Neutral 0 (0%)

Disagree 9 (90%)
Baseline monthly low back pain patients (mean, SD) ~ 49.5 (10.0)

Baseline lumbar imaging use

4/10 (40%)
1/10 (10%)
5/10 (50%)

Low imaging use (< 10%)
Moderate imaging use (10-30%)
High imaging use (> 30%)

1(25%) 3 (50%)

2 (50%) 2 (33%)

0 (0%) 3 (50%)

2 (50%) 1(17%)
1(25%) 4(67%)
1(25%) 4 (67%)
4 (100%) 4(67%)

0 (0%) 2 (33%)

0 (0%) 0 (0%)

0 (0%) 4(67%)
3(75%) 1(17%)
1(25%) 1(17%)
0 (0%) 0 (0%)
1(25%) 2(33%)
3(75%) 4(67%)

0 (0%) 1(17%)
0 (0%) 0 (0%)

4 (100%) 5(83%)
41.3(9.1) 8.3(1.7)
0/4 (0%) 4/6 (67%)
0/4 (0%) 1/6 (17%)
4/4 (100%) 1/6 (17%)

Special interest in back pain: yes/no response to ‘do you have a special interest in back pain as a general practitioner?’; continuing education in back pain: yes/

no response to ‘Have you done any continuing education in back pain in the last 2 years?’; confident in ability to manage back pain: 5-point Likert scale response
from strongly disagree to strongly agree to 'l feel confident in my ability as a general practitioner to manage patients with low back pain’; Patient pressure to refer
for imaging: 5-point Likert scale response from strongly disagree to strongly agree to’l feel pressure from patients to refer for imaging (X-rays, CT, MRI) for low back
pain’; Imaging is useful in the management of low back pain: 5-point Likert scale response from strongly disagree to strongly agree to ‘Imaging (X-rays, CT, MRI) of
the lumbar spine is useful in the workup of patients with acute low back pain’; likely to refer for imaging of low back pain: 5-point Likert scale response from strongly
disagree to strongly agree to‘l am likely to order imaging (X-rays, CT, MRI) for acute low back pain’; All Likert responses divided into agree (strongly agree or agree),
neutral, or disagree (disagree or strongly disagree) for analysis; baseline monthly low back pain patients calculated from the average number of monthly low back
pain presentations for the 4 months before training; baseline lumbar imaging use calculated as the average monthly proportion of lumbar imaging divided by the

number of low back pain presentations for the 4 months before training

Counts of LBP presentations

Monthly counts of LBP presentations per GP were able to
be successfully collected from electronic medical records
as shown in Additional file 6. One GP, who also reported
low use of LBP medical record codes, had no counts of
LBP patients during either study period.

Counts of all patient presentations (for any complaint)

Additional file 6 shows the monthly counts of patient
presentations (for any complaint) per GP for seven of
the included GPs using Medicare data. Total patient

presentations were not collected for the three GPs who
withdrew their consent to request Medicare data.

Exploring trends in results using different outcome
measures (aim 4)

The three summary outcome measures of lumbar imag-
ing are presented in Additional file 6 and the proportion
of imaging use compared to month one is presented in
Fig. 2. The magnitude of each outcome measure differs
markedly (Additional file 5); however, monthly trends
over time of increasing or decreasing imaging use are
relatively consistent between outcome measures (Fig. 2).
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100%

90%

80%

70%

60%

50%

40%

30%

20%

Proportion of imaging compared to month one

10%

0%

Counts of imaging (N)

Fig. 2 Monthly summary outcome measures of lumbar pain imaging

—e— Proportion of imaging/LBP

Month

—@— Proportion of imaging/1000

Discussion

This study piloted the study design and processes
planned for a large-scale cluster randomised con-
trolled trial to test the effectiveness of an intervention
designed to reduce imaging for LBP. The study dem-
onstrated feasibility of many aspects of a full-scale
effectiveness study, while also identifying a number of
challenges that need to be resolved.

GP recruitment (aim 1)

The proportion of GPs recruited through initial con-
tact with the clinic was low, with only one clinic from
30 contacted (3.3%) requesting a visit from the research
team, and two GPs recruited. This is consistent with
results from a large-scale cluster trial in a similar set-
ting, where 5% of approached clinics were recruited
[11]. In contrast, initial in-person contact with the GP
showed a higher proportion of recruitment, with all
GPs initially contacted meeting with the research team,
and approximately two-thirds of GPs who met with the
research team consenting to participate (13/19, 68.4%).
Previous studies [18], finding similar challenges in GP
recruitment have suggested different in-person meth-
ods of contacting GPs, such as at conferences, clinical
practice meetings, and using connections such as pri-
mary healthcare networks, which should be considered
moving forward.

The spread of demographic characteristics of the
recruited GPs was reasonable, especially given the small
sample size recruited. GP demographics were compa-
rable to similar studies with Australian GPs [11, 25, 27],
except that GPs in this study tended to have a greater
interest in LBP [11, 27]. In the current study, most GPs
reported confidence in their ability to manage LBP and
disagreed that imaging is useful in most cases of LBP
management. In contrast, a lack of confidence in man-
aging LBP has been reported as a barrier to appropriate
management of LBP and this was a target behaviour of
the developed intervention [8]. Future recruitment strat-
egies may need to target GPs with characteristics who are
more likely to find the intervention useful. Differences
between baseline characteristics in intervention and
control groups were evident, but likely reflective of the
cluster design and the small number of GPs randomised.
Similar imbalances have also been noted in previous
large-scale cluster trials [11].

GP compliance with study processes (aim 2)

GP compliance using LBP codes

Using electronic medical record data to obtain outcome
measures of imaging use has been successfully used in
previous studies within healthcare systems with regu-
lated use of patient diagnosis codes [15, 16]. In contrast,
in this study, GPs were asked to record LBP codes that
they may not normally use. Most GPs reported high
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compliance with using LBP codes; however, these were
self-reported data and may be associated with bias. Some
GPs reported forgetting to use codes, and low compli-
ance with using the LBP codes would strongly impact the
accuracy of counts of LBP patients presenting and the
subsequent measure of imaging use calculated. Regular
reminders to GPs to use codes in the practice manage-
ment software may help to improve this behaviour for
future studies [28]. An audit of a randomised selection
of clinical records is recommended in future studies to
assess GP compliance.

GP training completion and acceptability

The face-to-face intervention training session was com-
pleted by all GPs, but dedicated time and ongoing sup-
port are needed to improve acceptability, with one GP
(25%) reporting that the training session was too rushed.
Most of the intervention group GPs found the training
session useful, particularly in the face-to-face format.
GPs reported that they preferred an initial face-to-face
training session over a pre-recorded or online version,
but subsequent access to pre-recorded or online options
would be useful as reminders. French et. al. [11] used
longer and more structured training workshops to edu-
cate GPs; however, only 61% of GPs were able to attend
the workshops, with the remainder having poor uptake of
recordings of the information sessions. Therefore, a bal-
ance needs to be achieved between the time demands of
the training session and GP attendance.

Collecting imaging use outcome data (aim 3)

Data for each GP for the 8-month study period were suc-
cessfully collected from clinic electronic medical records;
however, originally piloted data collection strategies
needed to be modified to ensure that all LBP presenta-
tions collected were within the designated study period.
While the data collection method was still feasible, the
modified method was more resource intensive, which
needs to be considered in future trials.

We were able to successfully capture deidentified imag-
ing count data from Medicare, a method that has also
been used in other studies conducted in the Austral-
ian healthcare setting [11, 29]. Some limitations were
identified that should be addressed in the future large
trial. Imaging data are only collected by Medicare when
the patient uses an imaging referral. Therefore, imaging
referrals that are provided but not used cannot be cap-
tured and some imaging use may be recorded in a differ-
ent month to the patient visit. These limitations will be
less significant if data are collected over a longer time-
frame, and this should be considered for future studies.
One clinic (three GPs) declined to request Medicare
data at the end of the study. Although imaging data were
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alternatively collected from the electronic medical record
for this clinic, the process was resource intensive and
may not be feasible for a large-scale trial. GPs declining
to access Medicare data would need to be withdrawn
from the study, and this should be considered in sample
size calculations. Better training and explanation of the
trial processes at the start of the study may also help to
decrease this limitation. Medicare only collects data on
imaging rebated within the Australian public health-
care system. This includes the majority of lumbar X-ray
and CT referrals; however, GPs can only refer for Medi-
care-rebated MRIs for very limited clinical indications.
Despite this limitation, it is likely that Medicare data will
capture the majority of imaging use as GPs are also less
likely to refer for MRI due to the lack of Medicare rebate,
with MRI referred for in less than 0.05% of all imaging
referrals [30]. Private referrals for lumbar imaging will
not be captured using the processes in this study, and
while these referrals are likely to be small, the generalis-
ability of results to other regions needs to be considered.

Exploring trends in results using different outcome
measures (aim 4)

Although absolute values were significantly different,
when the outcomes were standardised to the propor-
tions of imaging use compared to month 1, similar trends
in results were seen with all measures of lumbar imag-
ing use. Logically, calculating the proportion of imaging
among presenting LBP patients is more accurate, and
more representative of the population of interest, than
calculating the proportion among all presenting patients
(for any complaint). However, extracting data on LBP
presentations is more resource intensive, data accuracy
may be limited by GP compliance with using LBP codes,
and there is increased risk of selection bias [31]. Meas-
uring the proportion of imaging among patients present-
ing for any complaint may be a useful proxy measure that
is easily collected and has been used in previous studies
[11]. Sample sizes may need to be substantially larger to
detect statistically significant differences in imaging use.
Where possible we suggest that the proportion of imag-
ing use in LBP presentations be calculated, but the pro-
portion of imaging use in all patients could be used where
individual GP training to use LBP codes is not practical.

Suggested future modifications to methods

This study identified a number of challenges that need
to be resolved to improve the feasibility of undertaking
a fully powered cluster randomised controlled trial. GP
recruitment may be improved by prioritising in-person
recruitment (e.g. at conferences, clinical practice meet-
ings). Where in-person recruitment is not practical,
recruiting through current healthcare infrastructure (e.g.



Jenkins et al. Pilot and Feasibility Studies (2022) 8:249

local healthcare districts) may provide the large cohort
of clinics that would be required to meet sample size
targets. Recruitment should be monitored to ensure an
adequate spread in GP baseline demographics and block
randomisation may be necessary for baseline characteris-
tics such as frequency of imaging referral, years in clinical
practice, and beliefs about imaging to ensure even spread
between intervention and control groups [32]. Dedicated
time for individual GP training, while resource intensive,
needs to be considered to ensure all GPs will be able to
attend the training session. The provision of online train-
ing recordings should be used as a reminder, rather than
a replacement, of the in-person training session.

Conclusion

This pilot cluster randomised controlled trial demon-
strated the feasibility of many aspects of a full-scale
effectiveness study, while also identifying a number of
challenges that need to be resolved. Recommendations
related to GP recruitment, study compliance, data collec-
tion, and outcome measures were made to increase the
success of a future trial.
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