
Figure 4: Trend in inappropriate Radiographs over time by 
profession group.

We used the electronic patient record at Cambridge 
University Hospitals NHS Foundation Trust to 
identify all individuals who had an ankle or foot 
radiograph in the emergency department from 2015 
to 2022. 

Methods

Targeted interventions are needed to improve OAR 
adherence, particularly among senior physicians and 
in managing elderly patients. Advanced non-medical 
practitioners and ED nurses exhibited higher 
compliance, highlighting their key role in optimizing 
radiograph use. Expanded OAR training and 
implementation across healthcare roles could reduce 
unnecessary radiation exposure and improve 
resource efficiency. These findings support broader 
adoption of OAR in ED protocols and align with the 
Ionising Radiation (Medical Exposure) Regulations.

Conclusion
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Results
Analysis revealed significant variations in 
adherence to OAR. Advanced non-medical 
practitioners (OR: 0.62, 95% CI: 0.56–0.70) and ED 
nurses (OR: 0.71, 95% CI: 0.63–0.79) were less 
likely to order unnecessary radiographs than senior 
physicians. Patients aged 90 and older were more 
likely to receive inappropriate imaging (OR: 1.66, 
95% CI: 1.30–2.13). Inappropriate imaging 
consistently exceeded 25%, peaking at 41.32% in 
2016 and 41.57% in 2020. Combined foot and 
ankle radiographs were unnecessary in 59.9% of 
354 cases. 

Figure 2: Forest plot showing the odds ratio for Radiographs 
not qualifying under OAR rules.
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Purpose
The Ottawa Ankle Rules (OAR) are clinical 
guidelines designed to minimize unnecessary 
radiography for ankle and midfoot injuries, reducing 
radiation exposure and resource use. Despite their 
proven efficacy, adherence is inconsistent in 
emergency departments (EDs). This study 
evaluates adherence to OAR over seven years at a 
UK tertiary hospital, identifies factors linked to 
inappropriate radiograph requests, and explores 
optimization strategies.

Figure 3: Graphs showing the overall trend in inappropriate 
radiographs over time.
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Figure 1: Flow chart 
summarizing 
methodology

Over 27% of foot and ankle radiographs in the ED 
were unnecessary, failing to meet OAR criteria and 
revealing no fractures. Advanced non-medical 
practitioners and ED nurses were significantly less 
likely to make inappropriate referrals, while junior 
doctors and GPs had higher non-compliance rates. 
The cumulative resource wastage resulting from such 
unnecessary radiographs highlights a broader 
inefficiency in healthcare resource utilisation, 
underscoring the need for stricter adherence to 
established guidelines. We strongly recommend that 
resident doctors receive targeted training on the OAR 
and other evidence-based clinical assessment tools for 
various suspected pathologies.

Discussion


