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Appendix 1. SNOMED CT-AU (EDRS) codes and description 

Low back pain with non-specific cause Codes 

Acute low back pain (finding) 278862001 

Back pain complicating pregnancy (disorder) 91957002 

Backache (finding) 161891005 

Blunt injury to back (disorder) 424270008 

Chronic back pain (finding) 134407002 

Chronic low back pain (finding) 278860009 

Coccyx sprain (disorder) 209571002 

Complaining of low back pain (finding) 161894002 

Degeneration of lumbar intervertebral disc (disorder) 26538006 

Displacement of lumbar intervertebral disc without myelopathy (disorder) 20021007 

Exacerbation of backache (finding) 135860001 

Low back pain (finding) 279039007 

Low back strain (disorder) 300956001 

Lower back injury (disorder) 282766005 

Lumbar spondylosis (disorder) 239880009 

Lumbar sprain (disorder) 209565008 

Mechanical low back pain (finding) 279040009 

Pain in the coccyx (finding) 34789001 

Sacral back pain (finding) 61486003 

Spasm of back muscles (finding) 203095000 

Sprain of ligament of lumbosacral joint (disorder) 209548004 

Stiff back (finding) 249921008 

Strain of back muscle (disorder) 262965006 

Strain of tendon of back (disorder) 262975009 

Low back pain with neurological signs and symptoms  

Acute back pain with sciatica (finding) 247366003 

Acute sciatica (disorder) 307176005 

Chronic sciatica (disorder) 307177001 

Injury of lumbar nerve roots (disorder) 24300005 

Injury of sciatic nerve (disorder) 86269002 

Lumbago with sciatica (finding) 202794004 

Lumbago-sciatica due to displacement of lumbar intervertebral disc (disorder) 46960006 

Lumbar disc prolapse with radiculopathy (disorder) 202735001 

Lumbar radiculopathy (disorder) 128196005 

Sciatica (disorder) 23056005 

Spinal stenosis of lumbar region (disorder) 18347007 

Low back pain due to serious pathology  

Abscess of back (disorder) 309083007 

Abscess of back, except buttock (disorder) 19284003 

Cauda equina syndrome (disorder) 192970008 

Closed fracture lumbar vertebra (disorder) 207957008 

Collapse of lumbar vertebra (disorder) 308758008 

Compression fracture of lumbar spine (disorder) 426646004 
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Concussion and edema of lumbar spinal cord (disorder) 212360005 

Contusion of back (disorder) 11437003 

Contusion of lower back (disorder) 284062002 

Crush fracture of lumbar vertebra (disorder) 281933002 

Disc prolapse with myelopathy (disorder) 202728009 

Discitis (disorder) 2304001 

Fracture of coccyx (disorder) 125871005 

Fracture of lumbar spine (disorder) 125608002 

Fracture of lumbar spine and/or pelvis (disorder) 207986006 

Injury of cauda equina (disorder) 230614002 

Lumbar disc prolapse with myelopathy (disorder) 202731005 

Multiple fractures of lumbar spine and/or pelvis (disorder) 207993005 

Open dislocation of coccyx (disorder) 44237008 

Open fracture of lumbar vertebra with spinal cord injury (disorder) 48956000 

Open fracture of sacrum AND/OR coccyx with spinal cord injury (disorder) 65491009 

Traumatic dislocation of joint of lumbar vertebra (disorder) 129166009 

Traumatic dislocation of lumbosacral joint (disorder) 129161004 

SNOMED CT-AU (EDRS)=Systematized Nomenclature of Medicine – Clinical Terms – Australian Version (Emergency Department 

Reference Set). 
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Appendix 2. Multifaceted Intervention 

In the Sydney Health Partners Emergency Department (SHaPED) trial, we involved end-users throughout the 

entire implementation process. We obtained support from clinical leads and administration heads at the four 

emergency departments and formalised a partnership agreement between the institutions. We created a working 

group at each emergency department to provide oversight on the implementation progress.  

We reviewed and discussed the existing local models of care for acute low back pain at the four emergency 

departments and recommended adaptation to facilitate adoption of the new model. We also conducted an 

environmental assessment to identify the typical pathway of care for a patient presenting with low back pain at 

each emergency department. This allowed us to identify practices and processes that would require development 

or change in order to support the implementation strategy. 

We met with representatives from each site to plan how best to implement the New South Wales (NSW) 

Agency for Clinical Innovation (ACI) model of care for acute low back pain at their emergency department. We 

aimed to identify factors that would support practice change and factors that may create a barrier for 

implementation at each emergency department: 

 Facilitators: facilitators for practice change identified included engagement of all potential 

stakeholders, scheduling champions and clinicians to enable attendance at meetings and face-to-face 

education sessions and conducting audits or monitor specific data indicators that would support 

practice change.  

 

 Barriers: barriers to implementation were lack of clinician expertise/comfort to treat low back pain, 

time constraints in the busy emergency department setting, alternatives to the key behaviours we aimed 

to reduce (i.e. overuse of lumbar imaging, opioid medicines, and unnecessary hospital admissions), 

lack of clinical decision support tools and patient educational materials, and difficulty or inability to 

access local data on current management practices for low back pain.  

 

Our multifaceted intervention strategy therefore aimed to address identified barriers and followed evidence-

based approaches from the Cochrane Collaboration Effective Practice and Organisation of Care (EPOC) Group 

for changing practice by clinicians. The intervention involved five main components: 

 

1. Education seminars 

Educational seminars were delivered by an experienced clinician during the four weeks of the intervention 

phase. The format consisted of a mini-lecture (Fig. 1) and interactive group discussions lasting for 30 to 60 

minutes. The included clinicians attended to at least one educational seminar. The seminars were conducted 

primarily during the existing regular clinical staff meetings or protected teaching times, but additional sessions 

were scheduled to reach most clinicians. During the educational seminars, clinicians were trained on history and 

physical examination of low back pain and encouraged to follow the recommendations in the NSW ACI model 

of care. They also learned about when to refer patients for diagnostic lumbar imaging, appropriate use of 

analgesic medicines, timely referral to specialist services, as well as other messages and principles outlined in 

the NSW ACI model of care. A 1-page patient handout (Fig. 6) was also developed based on the NSW ACI 

consumer information booklet. We translated the patient handout into six different languages. These materials 

were developed and reviewed by end-users and were well accepted. 
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3. Non-pharmacological pain management strategies 

We instructed clinicians to provide reassurance and advice to patients about their low back pain as per 

recommendations in the NSW ACI model of care, as well as training on how to mobilise patients. Each 

emergency department was also supplied with FlexExe™ heat wraps as a first line option for non-

pharmacological pain management. Clinicians were trained in the use of the heat wraps (Fig. 8). 
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Appendix 3. Back-Beliefs Questionnaire 

We are trying to find out what people think about low back trouble. Please indicate your general views towards 

back trouble, even if you have never had any. 

Please answer ALL statements and indicate whether you agree or disagree with each statement by circling the 

appropriate number on the scale. 1 = COMPLETELY DISAGREE, 5 = COMPLETELY AGREE. 

1  2 3 4 5 

COMPLETELY 

DISAGREE 

    COMPLETELY 

AGREE 

 

                                                                                                                             Disagree                           Agree 

1 There is no real treatment for back trouble. 1 2 3 4 5 

2 Back trouble will eventually stop you from working. 1 2 3 4 5 

3 Back trouble means periods of pain for the rest of one's life. 1 2 3 4 5 

4 Doctors cannot do anything for back trouble. 1 2 3 4 5 

5 A bad back should be exercised. 1 2 3 4 5 

6 Back trouble makes everything in life worse. 1 2 3 4 5 

7 Surgery is the most effective way to treat back trouble. 1 2 3 4 5 

8 Back trouble may mean you end up in a wheelchair. 1 2 3 4 5 

9 Alternative treatments are the answer to back trouble. 1 2 3 4 5 

10 Back trouble means long periods of time off work. 1 2 3 4 5 

11 Medication is the only way of relieving back trouble. 1 2 3 4 5 

12 Once you have had back trouble there is always a weakness. 1 2 3 4 5 

13 Back trouble must be rested. 1 2 3 4 5 

14 Later in life back trouble gets progressively worse. 1 2 3 4 5 

From: Symonds TL, Burton AK, Tillotson KM, Main CJ. Do attitudes and beliefs influence work loss due to 

low back trouble? Occupational Medicine. 1996;46:25–32. 

 

The inevitability measure comprises 1 scale using a sub-set of 9 items (items 1, 2, 3, 6, 8, 10, 12, 13, 14). The 

final score is calculated by reversing and summing the scores of these 9 core items with a total score ranging 

from 9 to 45. 
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Appendix 4. Knowledge and Attitudes Questionnaire 

Please answer ALL statements and indicate whether you agree or disagree with each statement by circling the 

appropriate number on the scale. 1 = COMPLETELY DISAGREE, 5 = COMPLETELY AGREE. 

1 2 3 4 5 

COMPLETELY 

DISAGREE 

   COMPLETELY 

AGREE 

 

  
Correct 

response 

1 
Patients with acute LBP should be prescribed complete bed rest until the pain goes 

away. 
Disagree 

2 Patients should not return to work until they are almost pain free. Disagree 

3 X-rays of the lumbar spine are useful in the work up of patients with acute LBP. Disagree 

4 Encouragement of physical activity is important in the recovery of LBP. Agree 

5 
Interventions by doctors and other health care providers have very little positive impact 

on the natural history of acute LBP. 
Disagree 

6 I am likely to order X-rays for LBP because patients so often expect me to do so. Disagree 

7 There is nothing physically wrong with many patients with chronic back pain. Agree 

8 Well-motivated patients are unlikely to have long term problems with LBP. Agree 

9 I have no difficulty in assessing the motivation of my LBP patients Agree 

10 Practice guidelines are useful to help doctors in the management of medical conditions Agree 

11 They would find practice guidelines helpful in the management of LBP. Agree 

From: Buchbinder R, Staples M, Jolley D. Doctors with a special interest in back pain 

have poorer knowledge about how to treat back pain. Spine 2009;34:1218–26. 

 

The number of correct questions were determined by adding agree and strongly agree or disagree and strongly 

disagree depending on the wording of the question. A response of uncertain was coded as being incorrect. 
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Appendix 5. Clinician characteristics, by assessment at follow-up 

* Plus–minus values are means ±SD. Percentages may not sum to 100 because of rounding or missing data. 

† Data were missing for 24 in the follow up done group and 31 in the follow up not done group.  
‡ Data were missing for 2 in the follow up done group and 10 in the follow up not done group.  

§ Data were missing for 0 in the follow up done group and 3 in the follow up not done group. 

¶ Data were missing for 1 in the follow up done group and 6 in the follow up not done group. 

‖ Data were missing for 6 in the follow up done group and 9 in the follow up not done group. 

** Data were missing for 7 in the follow up done group and 9 in the follow up not done group. 

†† Data were missing for 2 in the follow up done group and 7 in the follow up not done group. 

‡‡ Data were missing for 27 in the follow up done group and 29 in the follow up not done group. 
 

Characteristic Follow-up completed* Follow-up not completed* Overall* p value 

Total no. 139 130 269  

Age† 34.2±8.3 34.9±8.1 34.5±8.2 0.542 

Female sex – no. (%)‡ 94 (68.6) 66 (55.0) 160 (62.3) 0.025 

Main profession – no. (%)§    <0.001 

Physician 43 (30.9) 65 (51.2) 108 (40.6)  

Nurse 91 (65.5) 60 (47.2) 151 (56.8)  

Other 5 (3.6) 2 (1.6) 7(2.6)  

Country of professional training – no. (%)¶    0.462 

Australia 114 (82.6) 98 (79.0) 212 (80.9)  

Other 24 (17.4) 26 (21.0) 50 (19.1)  

Work years in main profession‖ 8.5±7.4 8.7±8.4 8.6 ±7.9 0.850 

Work years in emergency department** 5.8±6.7 5.9±6.2 5.8±6.5 0.916 

Had posgraduate training on low back pain – no. (%)†† 13 (9.5) 8 (6.5) 21 (8.1) 0.378 

No. low back pain patients treated per week‡‡ 5.3 (5.3) 3.8 (3.6) 4.6 (4.7) 0.021 
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Appendix 6. Baseline characteristics of presentations, by cluster (periods 1–13) 

Characteristic 
Cluster* 

Site 1 Site 2 Site 3 Site 4 

Total no. 725 1092 751 425 

Age – yr 57.8±21.0 50.5±19.7 51.6±20.0 46.4±19.0 

Female sex – no. (%) 381 (52.6) 523 (47.9) 371 (49.4) 202 (47.5) 

Primary diagnosis – no. (%)†     

Non-specific low back pain 616 (85.0) 1017 (93.1) 668 (88.9) 394 (92.7) 

Radicular low back pain 109 (15.0) 75 (6.9) 83 (11.1) 31 (7.3) 

Socioeconomic status – no. (%)‡     

SEIFA Deciles 1-5 90 (12.8) 76 (7.6) 400 (55.0) 393 (94.7) 

SEIFA Deciles 6-10 611 (87.2) 925 (92.4) 327 (45.0) 22 (5.3) 

Day of presentation – no. (%)     

Weekday 523 (72.1) 776 (71.1) 526 (70.0) 321 (75.5) 

Weekend 202 (27.9) 316 (28.9) 225 (30.0) 104 (24.5) 

Hour of presentation – no. (%)     

Working hours 405 (55.9) 570 (52.2) 371 (49.4) 249 (58.6) 

After hours 320 (44.1) 522 (47.8) 380 (50.6) 176 (41.4) 

Mode of arrival – no. (%)     

Self-presented 482 (66.5) 731 (66.9) 513 (68.3) 313 (73.6) 

Ambulance 239 (33.0%) 360 (33.0%) 238 (31.7%) 104 (24.5%) 

Other 4 (0.6) 1 (0.1) 0 (0.0) 8 (1.9) 

Triage category – no. (%)§     

2 (Emergency) 9 (1.2%) 26 (2.4%) 6 (0.8%) 2 (0.5%) 

3 (Urgent) 232 (32.0%) 587 (53.8%) 169 (22.5%) 111 (26.1%) 

4 (Semi-urgent) 469 (64.7%) 466 (42.7%) 530 (70.6%) 280 (65.9%) 

5 (Non-urgent) 15 (2.1%) 13 (1.2%) 46 (6.1%) 32 (7.5%) 

Length of stay in emergency, hours 4.0±2.5 4.3±2.9 3.7±2.4 3.9±3.8 

* Plus–minus values are means ±SD. Percentages may not sum to 100 because of rounding or missing data. 

† Primary diagnosis codes from the Systematised Nomenclature of Medicine–Clinical Terms–Australian Version–Emergency Department Reference Set were categorized into non-specific low back pain and radicular 

low back pain. 

‡ Socio-economic status was defined using patient postcode based on the Socio-Economic Indexes for Areas (SEIFA), developed by the Australian Bureau of Statistics. Lower numbers are more disadvantaged, and 

higher numbers are less disadvantaged. Data were missing for 149 presentations. 

§ Triage categories are based on the Australasian Triage Scale (ATS). There were no low back pain presentations in the ATS category 1 (life threatening). 
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Appendix 7. Primary and adjusted analyses for healthcare utilisation outcomes (Periods 1–20) 

   Study groups Primary analysis Adjusted analysis 

Healthcare utilisation outcomes ICC p for time trend† Control Intervention Estimated effect* p value Estimated effect* p value 

No. of patients assessed   3233 1392     

Received lumbar imaging – no. (%) 0.0162 0.7441 774 (23.9) 327 (23.5) 0.77 (0.47, 1.26) 0.2904 0.86 (0.52, 1.43) 0.5570 

Received advanced imaging – no. (%) 0.0022 0.2811 285 (8.8) 157 (11.3) 1.16 (0.57, 2.35) 0.6868 1.32 (0.64, 2.70) 0.4548 

Received any strong opioid – no. (%)‡ 0.0271 0.1449 1588 (52.4) 586 (42.5) 0.69 (0.46, 1.04) 0.0746 0.75 (0.49, 1.14) 0.1718 

Received any opioid – no. (%)‡ 0.0174 0.2086 1904 (62.8) 696 (50.5) 0.57 (0.38, 0.85) 0.0061 0.60 (0.39, 0.90) 0.0149 

Received other analgesic – no. (%)‡ 0.0033 0.1060 2095 (69.1) 992 (72.0) 1.52 (0.98, 2.35) 0.0633 1.54 (0.99, 2.40) 0.0571 

Admitted to hospital ward – no. (%) 0.0306 0.5208 498 (15.4) 221 (15.9) 0.96 (0.54, 1.71) 0.8868 1.34 (0.72, 2.50) 0.3612 

Admitted to EMU or EDSSU – no. (%) 0.0561 0.1780 382 (11.8) 173 (12.4) 1.99 (0.91, 4.37) 0.0862 2.18 (0.98, 4.87) 0.0563 

Referred for a consultation – no. (%) 0.0371 0.9945 132 (4.1) 52 (3.7) 2.50 (0.98, 6.37) 0.0540 3.11 (1.17, 8.31) 0.0232 

Re-presenting within 48 hours – no. (%) 0.0007 0.4307 38 (1.2) 18 (1.3) 0.31 (0.06, 1.57) 0.1588 0.33 (0.06, 1.72) 0.1873 

Length of ED stay (hours) – mean (SD)  0.0115 0.3332 4.1 (3.0) 4.05 (2.8) -0.28 (-0.84, 0.28) 0.3321 -0.17 (-0.70, 0.36) 0.5341 

* The effects of the intervention are presented as Odds Ratio (OR) or Mean Difference (MD) and its 95% confidence interval (CI). Percentages may not sum to 100 because of rounding or missing data. 

† The assessment of underlying temporal trends over the baseline control phase (periods 1 to 13) was performed by fitting a regression line (logistic or linear) to assess the significance of time slopes. 

‡ Due to missing data, total sample in the control group was 3031 and 1378 in the intervention group.  
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Appendix 8. Sensitivity analysis of core trial period for healthcare utilisation outcomes (periods 13–18) 

  Study groups Primary analysis 

Healthcare utilisation outcomes ICC Control Intervention Estimated effect* p value 

No. of patients assessed  460 815   

Received lumbar imaging – no. (%) 0.0000  108 (23.5)  184 (22.6)  1.19 (0.72, 1.95)  0.4978  

Received advanced imaging – no. (%) 0.0009  43 (9.3)  90 (11.0)  1.33 (0.65, 2.71)  0.4330  

Received any strong opioid – no. (%)† 0.0200  220 (48.2)  326 (40.4)  0.75 (0.47, 1.18)  0.2079  

Received any opioid – no. (%)† 0.0092  277 (60.7)  393 (48.7)  0.61 (0.39, 0.97)  0.0351  

Received other analgesic – no. (%)† 0.0000  311 (68.2)  569 (70.5)  1.45 (0.93, 2.25)  0.1032  

Admitted to hospital ward – no. (%) 0.0559  63 (13.7)  135 (16.6)  0.68 (0.35, 1.35)  0.2747  

Admitted to short stay unit – no. (%) 0.0812  45 (9.8)  109 (13.4)  1.92 (0.83, 4.44)  0.1265  

Referred for a consultation – no. (%) 0.0364  21 (4.6)  30 (3.7)  1.90 (0.63, 5.74)  0.2578  

Re-presenting within 48 hours – no. (%) 0.0004  8 (1.7)  9 (1.1)  0.32 (0.06, 1.62)  0.1699  

Length of ED stay (hours) – mean (SD)  0.0162  4.36 (3.90)  4.00 (2.67)  -0.28 (-0.94, 0.38)  0.4100  

* The effects of the intervention are presented as Odds Ratio (OR) or Mean Difference (MD) and its 95% confidence interval (CI). 

Percentages may not sum to 100 because of rounding or missing data. 

† Due to missing data, total sample in the control group was 456 and 807 in the intervention group. 
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Appendix 9. Post-hoc sensitivity analysis omitting data from repeat visits by the same patient (periods 1–20) 

 Study groups Primary analysis Adjusted analysis 

Healthcare utilisation outcomes ICC Control Intervention Estimated effect* p value Estimated effect* p value 

No. Patients assessed  2983 1231     

Proportion receiving lumbar imaging – no. (%) 0.0152 735 (24.6) 297 (24.1) 0.66 (0.39, 1.12) 0.1226 0.72 (0.42, 1.24) 0.2394 

Proportion receiving advanced imaging – no. (%) 0.0012 269 (9.0) 137 (11.1) 0.74 (0.35, 1.57) 0.4337 0.82 (0.38, 1.77) 0.6166 

Proportion receiving any strong opioid medication – no. (%) ‡ 0.0282 1436 (51.3) 503 (41.3) 0.64 (0.42, 1.00) 0.0482 0.70 (0.45, 1.11) 0.1280 

Proportion receiving any opioid medication – no. (%) ‡ 0.0176 1738 (62.1) 602 (49.5) 0.51 (0.33, 0.79) 0.0027 0.55 (0.35, 0.86) 0.0081 

Proportion receiving other analgesic medication – no. (%) ‡ 0.0048 1937 (69.2) 878 (72.1) 1.48 (0.93, 2.38) 0.1018 1.52 (0.94, 2.45) 0.0851 

Proportion admitted from ED to Hospital ward – no. (%) 0.0279 438 (14.7) 188 (15.3) 0.91 (0.48, 1.73) 0.7704 1.26 (0.63, 2.51) 0.5153 

Proportion admitted from ED to EMU or EDSSU – no. (%) 0.0555 354 (11.9) 158 (12.8) 2.12 (0.88, 5.11) 0.0947 2.45 (1.00, 6.02) 0.0500 

Proportion referred for a consultation in the ED – no. (%) 0.0368 119 (4.0) 48 (3.9) 2.31 (0.86, 6.18) 0.0964 2.99 (1.06, 8.45) 0.0388 

Proportion re-presenting to the same ED within 48 hours – no. (%) 0.0007 32 (1.1) 11 (0.9) N/A  N/A  

Length of ED stay (hours) - mean (SD) 0.0096 4.00 (2.95) 3.98 (2.66) -0.25 (-0.84, 0.34) 0.4075 -0.15 (-0.71, 0.41) 0.5963 

* The effects of the intervention are presented as Odds Ratio (OR) or Mean Difference (MD) and its 95% confidence interval (CI). Percentages may not sum to 100 because of rounding or missing data. 

‡ Due to missing data, total sample in the control group was 2798 and 1217 in the intervention group.  
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Appendix 10. Subgroup analysis for any lumbar imaging (periods 1–20) 

Characteristics Control, n/N (%) Intervention, n/N (%) OR (95% CI)* p value p for interaction 

 Overall 774/3233 (23.9) 327/1392 (23.5) 0.77 (0.47, 1.26) 0.2904  

Age     0.8357 

  <65 years 392/2267 (17.3) 158/956 (16.5) 0.83 (0.49, 1.41) 0.4932  

  ≥65 years 382/966 (39.5) 169/436 (38.8) 0.86 (0.51, 1.46) 0.5764  

Socioeconomic status†     0.7317 

  SEIFA Deciles 1–5 213/1085 (19.6) 65/338 (19.2) 0.70 (0.39, 1.25) 0.2267  

  SEIFA Deciles 6–10 538/1988 (27.1) 251/980 (25.6) 0.75 (0.45, 1.24) 0.2618  

Triage category‡     0.0816 

  2 (Emergency) 23/52 (44.2) 7/31 (22.6) 0.29 (0.09, 0.90) 0.0325  

  3 (Urgent) 317/1174 (27.0) 143/492 (29.1) 0.90 (0.53, 1.53) 0.6967  

  4 (Semi-urgent)/5 (Non-urgent) 434/2007 (21.6) 177/869 (20.4) 0.75 (0.45, 1.26) 0.2756  

Primary diagnosis§     0.7286 

  Non-specific low back pain 717/2909 (24.6) 304/1249 (24.3) 0.68 (0.33, 1.40) 0.2988  

  Radicular low back pain 57/324 (17.6) 23/143 (16.1) 0.76 (0.46, 1.25) 0.2736  

Mode of arrival     0.8734 

  Ambulance/transferred/other 355/1031 (34.4) 150/444 (33.8) 0.78 (0.46,1.33) 0.3691  

  Self-presented 419/2202 (19.0) 176/946 (18.6) 0.76 (0.46, 1.28) 0.3099  

Cluster     0.0956 

  Site 1 229/725 (31.6) 108/433 (24.9) 0.60 (0.35, 1.03) 0.0630  

  Site 2 280/1161 (24.1) 131/560 (23.4) 0.85 (0.49, 1.49) 0.5786  

  Site 3 196/848 (23.1) 63/282 (22.3) 0.83(0.45, 1.52) 0.5511  

  Site 4 69/499 (13.8) 25/117 (21.4) 1.23 (0.60, 2.53) 0.5654  

* The model estimates are presented as Odds Ratio (OR) and its 95% confidence interval (CI). Percentages may not sum to 100 because of 

rounding or missing data. n = number of presentations with outcome, N = number of total presentations, excluding presentations where data 

were missing. ED = Emergency department 

† Socio-economic status was defined using patient postcode based on the Socio-Economic Indexes for Areas (SEIFA), developed by the 

Australian Bureau of Statistics. Lower numbers are more disadvantaged, and higher numbers are less disadvantaged. 

‡ Triage categories are based on the Australasian Triage Scale (ATS). There were no low back pain presentations in the ATS category 1 (life 

threatening). 

§ Primary diagnosis codes from the Systematised Nomenclature of Medicine–Clinical Terms–Australian Version–Emergency Department 

Reference Set were categorized into non-specific low back pain and radicular low back pain. 
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Appendix 11. Post-hoc subgroup analysis for any opioid medicine (periods 1–20) 

Characteristics Control, n/N (%) Intervention, n/N (%) OR (95%CI)* p value p for interaction 

Overall 1904/3031 (62.8) 696/1378 (50.5) 0.57 (0.38, 0.85) 0.0061  

Age     0.6173 

  <65 years 1301/2132 (61.0) 466/947 (49.2) 0.59 (0.39, 0.90) 0.0137  

  ≥65 years 603/899 (67.1) 230/431 (53.4) 0.55 (0.35, 0.86) 0.0086  

Socioeconomic status†     0.7990 

  SEIFA Deciles 1–5 606/1038 (58.4) 148/329 (45.0) 0.50 (0.31, 0.80) 0.0041  

  SEIFA Deciles 6–10 1231/1844 (66.8) 517/975 (53.0) 0.52 (0.34, 0.80) 0.0025  

Triage category‡     0.1948 

  2 (Emergency) 35/49 (71.4) 22/31 (71.0) 1.01 (0.34, 3.02) 0.9843  

  3 (Urgent) 802/1090 (73.6) 318/491 (64.8) 0.67 (0.43, 1.06) 0.0870  

  4 (Semi-urgent)/5 (Non-urgent) 1067/1892 (56.4) 356/856 (41.6) 0.54 (0.35, 0.82) 0.0042  

Primary diagnosis§     0.3497 

  Non-specific low back pain 1691/2717 (62.2) 623/1236 (50.4) 0.48 (0.27, 0.83) 0.0096  

  Radicular low back pain 213/314 (67.8) 73/142 (51.4) 0.59 (0.39, 0.89) 0.0111  

Mode of arrival     0.4575 

  Ambulance/transferred/other 696/962 (72.3) 274/440 (62.3) 0.61 (0.39, 0.97) 0.0356  

  Self-presented 1208/2069 (58.4) 422/936 (45.1) 0.55 (0.36, 0.84) 0.0052  

Cluster     0.0004 

  Site 1 509/725 (70.2) 231/433 (53.3) 0.46 (0.30, 0.73) 0.0008  

  Site 2 683/1034 (66.1) 306/560 (54.6) 0.66 (0.42, 1.04) 0.0728  

  Site 3 468/773 (60.5) 99/268 (36.9) 0.40 (0.24, 0.66) 0.0004  

  Site 4 244/499 (48.9) 60/117 (51.3) 1.09 (0.61, 1.93) 0.7693  

* The model estimates are presented as Odds Ratio (OR) and its 95% confidence interval (CI). Percentages may not sum to 100 because of 

rounding or missing data. n = number of presentations with outcome, N = number of total presentations, excluding presentations where data 

were missing. ED: Emergency department 

† Socio-economic status was defined using patient postcode based on the Socio-Economic Indexes for Areas (SEIFA), developed by the 

Australian Bureau of Statistics. Lower numbers are more disadvantaged, and higher numbers are less disadvantaged. 

‡ Triage categories are based on the Australasian Triage Scale (ATS). There were no low back pain presentations in the ATS category 1 (life 

threatening). 

§ Primary diagnosis codes from the Systematised Nomenclature of Medicine–Clinical Terms–Australian Version–Emergency Department 

Reference Set were categorized into non-specific low back pain and radicular low back pain. 
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 Appendix 12. Number and proportion receiving any lumbar imaging per period, per site 

ED: Emergency Department; No Color: Preintervention Period; Light Gray: Intervention Period; Dark Gray: Postintervention Period. 

  

Period Site 1 Site 2 Site 3 Site 4 

1 17/62 (27.4%) 22/84 (26.2%) 11/51 (21.6%) 2/39 (5.1%)  

2 31/66 (47.0%) 24/81 (29.6%)  17/63 (27.0%) 3/34 (8.8%)  

3 12/55 (21.8%) 19/73 (26.0%)  15/48 (31.3%) 3/29 (10.3%)  

4 11/51 (21.6%) 26/88 (29.5%)  15/60 (25.0%)  4/25 (16.0%)  

5 16/51 (31.4%)  18/93 (19.4%) 12/51 (23.5%)  5/36 (13.9%)  

6 15/53 (28.3%)  18/94 (19.1%)  12/49 (24.5%) 6/34 (17.6%)  

7 23/62 (37.1%)  21/104 (20.2%)  17/74 (23.0%) 4/32 (12.5%)  

8 16/44 (36.4%)  9/57 (15.8%) 9/56 (16.1%) 5/30 (16.7%)  

9 16/59 (27.1%)  26/90 (28.9%)  16/54 (29.6%)  7/26 (26.9%)  

10 21/60 (35.0%) 18/82 (22.0%) 12/63 (19.0%)  2/48 (4.2%)  

11 18/47 (38.3%) 16/84 (19.0%)  12/52 (23.1%) 3/24 (12.5%)  

12 15/59 (25.4%) 24/86 (27.9%) 16/71 (22.5%)  6/39 (15.4%)  

13 18/56 (32.1%) 19/76 (25.0%)  13/59 (22.0%)  8/29 (27.6%)  

14 14/54 (25.9%) 20/69 (29.0%)  9/49 (18.4%) 3/14 (21.4%)  

15 13/63 (20.6%)  14/68 (20.6%) 10/48 (20.8%) 6/27 (22.2%)  

16 7/49 (14.3%)  15/91 (16.5%) 9/47 (19.1%)  2/33 (6.1%)  

17 12/43 (27.9%)  19/78 (24.4%)  4/35 (11.4%) ( 4/25 (16.0%)  

18 17/70 (24.3%)  26/100 (26.0%)  22/63 (34.9%)  8/29 (27.6%)  

19 25/73 (34.2%)  30/112 (26.8%)  16/75 (21.3%)  3/30 (10.0%)  

20 20/81 (24.7%)  27/111 (24.3%)  12/62 (19.4%)  10/33 (30.3%)  
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Appendix 13. Number and proportion receiving any opioid medicine per period, per site 

 

ED: Emergency Department; No Color: Preintervention Period; Light Gray: Intervention Period; Dark Gray: Postintervention Period. 

  

Period Site 1 Site 2 Site 3 Site 4 

1 41/62 (66.1%) 0/0 (0.0%) 0/0 (0.0%) 17/39 (43.6%)  

2 44/66 (66.7%) 44/59 (74.6%)  38/59 (64.4%)  13/34 (38.2%)  

3 45/55 (81.8%)  40/52 (76.9%)  31/48 (64.6%)  14/29 (48.3%)  

4 43/51 (84.3%)  63/88 (71.6%)  35/60 (58.3%)  16/25 (64.0%)  

5 41/51 (80.4%)  54/93 (58.1%)  26/49 (53.1%)  20/36 (55.6%)  

6 39/53 (73.6%)  64/94 (68.1%)  28/47 (59.6%)  16/34 (47.1%)  

7 45/62 (72.6%)  69/104 (66.3%)  42/74 (56.8%)  15/32 (46.9%)  

8 21/44 (47.7%)  33/57 (57.9%)  28/52 (53.8%)  13/30 (43.3%)  

9 40/59 (67.8%)  61/90 (67.8%)  31/49 (63.3%)  9/26 (34.6%)  

10 42/60 (70.0%)  51/82 (62.2%) 39/63 (61.9%)  22/48 (45.8%)  

11 29/47 (61.7%)  56/84 (66.7%)  35/49 (71.4%)  16/24 (66.7%)  

12 36/59 (61.0%)  55/86 (64.0%)  44/71 (62.0%)  23/39 (59.0%)  

13 43/56 (76.8%)  44/76 (57.9%)  35/58 (60.3%)  13/29 (44.8%)  

14 31/54 (57.4%) 49/69 (71.0%) 29/47 (61.7%)  9/14 (64.3%)  

15 39/63 (61.9%)  38/68 (55.9%)  27/47 (57.4%)  16/27 (59.3%)  

16 17/49 (34.7%)  47/91 (51.6%)  9/43 (20.9%)  12/33 (36.4%)  

17 25/43 (58.1%)  36/78 (46.2%)  8/32 (25.0%)  9/25 (36.0%)  

18 38/70 (54.3%)  54/100 (54.0%)  25/62 (40.3%)  17/29 (58.6%)  

19 36/73 (49.3%)  66/112 (58.9%)  34/73 (46.6%)  14/30 (46.7%) 

20 45/81 (55.6%)  65/111 (58.6%)  23/58 (39.7%)  20/33 (60.6%) 
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Appendix 14. Number and proportion admitted to hospital per period, per site 

ED: Emergency Department; No Color: Preintervention Period; Light Gray: Intervention Period; Dark Gray: Postintervention Period. 

Period Site 1 Site 2 Site 3 Site 4 

1 13/62 (21.0%) 9/84 (10.7%) 5/51 (9.8%) 9/39 (23.1%) 

2 16/66 (24.2%) 16/81 (19.8%) 9/63 (14.3%) 3/34 (8.8%) 

3 16/55 (29.1%) 15/73 (20.5%) 8/48 (16.7%) 2/29 (6.9%) 

4 10/51 (19.6%)  11/88 (12.5%)  6/60 (10.0%)  3/25 (12.0%)  

5 11/51 (21.6%)  17/93 (18.3%)  4/51 (7.8%)  4/36 (11.1%)  

6 12/53 (22.6%)  12/94 (12.8%)  4/49 (8.2%)  1/34 (2.9%)  

7 19/62 (30.6%)  16/104 (15.4%)  10/74 (13.5%)  2/32 (6.3%)  

8 8/44 (18.2%)  12/57 (21.1%)  0/56 (0.0%) 4/30 (13.3%)  

9 11/59 (18.6%)  11/90 (12.2%)  4/54 (7.4%)  7/26 (26.9%)  

10 13/60 (21.7%)  13/82 (15.9%)  9/63 (14.3%)  5/48 (10.4%)  

11 9/47 (19.1%)  21/84 (25.0%)  2/52 (3.8%)  1/24 (4.2%)  

12 7/59 (11.9%)  19/86 (22.1%)  9/71 (12.7%)  7/39 (17.9%)  

13 16/56 (28.6%)  7/76 (9.2%)  7/59 (11.9%)  2/29 (6.9%)  

14 13/54 (24.1%)  20/69 (29.0%)  3/49 (6.1%)  1/14 (7.1%)  

15 14/63 (22.2%)  9/68 (13.2%)  5/48 (10.4%)  1/27 (3.7%)  

16 11/49 (22.4%)  14/91 (15.4%)  1/47 (2.1%)  1/33 (3.0%)  

17 15/43 (34.9%)  12/78 (15.4%)  2/35 (5.7%) 1/25 (4.0%) 

18 16/70 (22.9%) 15/100 (15.0%)  11/63 (17.5%)  1/29 (3.4%)  

19 16/73 (21.9%)  19/112 (17.0%) 5/75 (6.7%)  0/30 (0.0%) 

20 20/81 (24.7%)  19/111 (17.1%) 3/62 (4.8%)  4/33 (12.1%) 
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