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Learning Objectives

Discuss appropriateness and choosing the “right” test for 
commonly encountered clinical presentations

Review the existing Medical Imaging resources intended 
to guide referring practitioners

Examine system challenges and potential solutions

Address how health inequities may impact patient access 
to Medical Imaging



Definitions
•Medical Imaging Appropriateness:

• Inappropriate Medical Imaging:

Vanderby S, Badea A, Sanchez JNP et al. A day in the life of MRI: The Variety and Appropriateness of 
Exams Being Performed in Canada. Canadian Association of Radiologists Journal 2018; 69: 151- 161. 



What constitutes an 
“appropriate” test? 

• Applied to investigations such as CT and 
MRI
• Evidence-based guidelines developed to 

support clinical decision-making 
• Promote the most appropriate diagnostic 

imaging procedure to ensure patients 
receive right test at the right time

• As per Canadian Association of 
Radiologists Imaging Referral Guidelines 
(2012, in revision)  



Inappropriate testing - what are the 
consequences?

Canadian studies suggest 
that 2%-24% of advanced 
imaging studies may be 

inappropriate

The degree varies greatly 
based on the jurisdiction, 

modality and referring 
group 

May be a response to 
patient expectation or 
while awaiting a more 

appropriate test 

Eddy, Kathleen, et al. Appropriate use of CT and MRI in British Columbia.

BC Medical Journal. 2013 February; 55:22-25. 

Fraser, James; Reed, Martin. Appropriateness of Imaging in Canada.

Canadian Association of Radiologists Journal. 2013 May; 64(2):82-4.

• Waitlists for needed imaging increase
• Further testing may be required for incidental findings
• False positives can result in harm
• Unnecessary radiation exposure may occur
• Increased congestion in ER departments whilst waiting for testing



Why we should do better!

Patient/caregiver factors: 
• Need to provide timely 

patient access 
• Inequities in health care 

system
• Improve patient outcomes 
• Economic burden 

System factors: 
•Demand increasing 
• Resources are constrained 
•HHR
• Equipment 
• Funding

•Need to address waitlists 
& COVID backlogs
• Reduce variation between 

facilities



68 yo man with RUQ pain



84 yo female: history of Hep B  



CT scan: same patient 



What is the economic impact?



Increasing 
demand 

for CT and 
MRI exams



Increasing demand for CT and MRI 
equipment 



How can this be 
addressed? 

Ensure appropriateness of MI
•“Right test, right time” 

Ensure

Reduce ”low-value care”Reduce

Decrease waste in the health 
care system 

Decrease



Multiple 
steps in 

the patient 
pathway

AM Kelly & P Cronin Radiographics 35 (6):1630-1642



Choosing Wisely

• Launched by American Board of 
Internal Medicine Foundation (ABIMF) 
in 2012
• Developed to address over-ordering 

and inappropriate use of tests and 
treatments 
• 103 high-volume imaging 

examinations are identified as “low-
value” by the CW initiative (Levin & 
Rao, 2017)
• Potential to reduce waste and ensure 

tests performed are appropriate



Choosing Wisely Canada
• Similar evidence-based guidelines
• Recognize that every patient situation is 

unique
• Canadian Association of Radiologists 

endorses five clinical scenarios:
• Imaging not recommended for:
1. Lower back pain
2. Minor head trauma
3. Uncomplicated headache
4. CT for appendicitis in children 

unless after ultrasound has been 
considered as an option

5. Ankle X-ray series for minor injury

Unless red flags 
are present



BC Guidelines

•MRI for hip and knee 
pain (adults) if 
degenerative changes 
seen on X-ray
• CT for pulmonary 

embolism in low risk 
(non-pregnant adults) 

• Key messages, practitioner 
and patient/caregiver 
resources are provided
• Advice on alternatives 



81 yo
female
p/w 
bloating



Osteoarthritis of the knee



BC Patient Safety & 
Quality Council 

•Multiple resources on the 
five common scenarios
• Tool kit and series of 

webinars 
• Recommends a multi-

disciplinary approach 
• Agree on standardized 

methodology
• Involve patients & families
• Collect data for QI



Suggested 
strategy for 
implementation



Other 
initiatives 
to 
streamline 
Medical 
Imaging
services 



LMMI Central Intake 
Office (CIO) for MRI
• Centralized intake for referrals for 11 

MRI sites across LMMI 
• Response to MoH directive in 2015 that 

sought to address the anticipated 
increase in MRI referrals
• Internal audit identified duplicate 

bookings and wide variation in wait 
times ranging from 3 – 24 months 
• Central fax #, ability to request a 

particular site, distributed based on 
factors such as postal code, ability of 
site to perform exam 
• Appropriateness checklists (ACLs) 

implemented for low-back pain and 
hip/knee MRI 



Forms with ACLs for lumbar spine and 
hip/knee MRI



Value of the CIO 

• Compliance of >95% for ACLs 
• Decrease of 2-3% referrals for lumbar spine and knee/hip 

MRI studies 
• ACLs provided valuable education for patients

• Other initiatives: eForms
• Aim to integrate with EMRs
• Recent work by MoH on MRI Patient Pathways Project to 

have end-to-end MRI triaging system scalable to the 
province and other modalities 



Other resources

• Ultrasound, CT and MRI 
Prioritization Guidelines
• Suggested wait times for 

common indications
• Guidance notes for alternative 

test if there is a lack of 
availability 
• Degree of urgency and 

prioritization based on CAR 
classification system



Additional phone and electronic 
resources



Health system 
challenges and 

potential solutions 



System 
Challenges in 
Medical Imaging

• HHR needs 
• Need for equipment 

replacement/renewal 
•Waitlists & COVID 

backlogs
• Recent CT IV contrast 

shortage
• Access to Breast Imaging 

Services 
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Potential 
solutions:
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Clinical Decision Support (CDS)

Digital Health Gateway App

Central Intake Office 
expansion

Other modalities, use of AI tools 
to streamline processes

Other Quality 
Initiatives 

Enhanced prioritization of 
requisitions 

Guidance for incidental findings 



Digital Health Gateway App
• Plan to include MI reports from VCH/PHC/FHA
• Already in place in other HAs 
• Provides access to other patient information/services



Health Disparities 



Addressing health 
disparities in MI 

• Need a culturally competent 
healthcare system to provide 
equitable treatment to patients 
with diverse beliefs, behaviors 
and values 
• “In Plain Sight” report

• Identified barriers to cancer 
screening – access, socio-
economic, education
• Focused on breast and lung 

screening 
• Effect of COVID-19 pandemic 

Cao DJ, Alabousi M, Farshait N, Patlas MN. Barriers to Screening At-
risk Populations in Canada. Can Assoc Radiol J. 
2022:8465371221147307. Epub ahead of print.



Addressing health 
disparities in MI 
• Need to adapt services to social, 

cultural and linguistic needs
• Address multiple barriers –

geographical, refugee status, 
language, literacy, cultural, 
restricted access to technology
• Need diverse, culturally competent 

workforce – training, education
• Ensure targeted measures are 

effective – data collection
• Awareness of patients needs 



Conclusion

• Need to consider appropriateness in 
Medical Imaging
• Frameworks such as Choosing Wisely, 

BC Guidelines, BCPSQC resources can 
provide guidance 
• Initiatives including the Central Intake 

Office for MRI can help to improve 
access and smooth waitlists
• Ongoing need to provide timely and 

culturally safe care  



Thank you!
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Background

• Total health care spending in Canada $331 billion in 2022 ($8, 563 per 
person) – CIHI
• 12.2% GDP in 2022, expected to rise by 0.8% 2022
• Largest costs  - hospitals (24.3%), physicians (13.6%) and drugs 

(13.6%)
• Multiple factors affect wait times – resources, efficiency, seasonal 

variation, patient complexity/condition, patient choice



MRI – CIHI add CT

• 50 and 90th percentile wait times – 37 and 147 days Canada, 42 and 
133 days BC
• Number waiting for MR in BC almost 100k
• Need to ensure appropriate referrals to address needs



Waste in Health Care

• Papanicolas et al (2018) compared 10 of highest-income countries 
• US performed the second highest number of MRI scans and the highest 

number of CT scans per 1000 population (with Canada 7th and 5th
respectively) (Papanicolas et al, 2018). 



Waste in Health Care 

• Shank (2019) focused on 6 domains previously identified by IOM and 
Berwick & Hackbarth (2012)
• Failure of care delivery
• Failure of care coordination
• Overtreatment or low-value care
• Pricing failure
• Fraud and abuse
• Administrative complexity
• Low-value care is described as “services that provide minimal or no 

benefit to a patient’s clinical condition”



Waste in Health Care

• Estimated cost of waste to US health system ranged from $760-$935 
billion equivalent to ~25% of total HC spending
• Projected savings $191-$286 (~25%)
• Regarding “overtreatment/low-value care” domain – waste attributed 

to “low-value screening, testing or procedures”
• Address with Choosing Wisely, shared decision-making

• In “failure of care delivery” domain – inefficiencies, lack of 
preventative care 

• Bundled-payment models, QI initiatives, preventative programs 



Waste in Health Care

• Canadian healthcare system – Squires, 2022
• Systematic review 174 studies
• Identified inappropriately over- and under-used services, including 

many imaging and diagnostic tests 
• Internationally 20-50% radiological examinations over-utilization 

(Hendee, 2010)
• Contributes negatively to Planetary Health (MacNeill, 2021)


