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Report Highlights

AHS clinicians will have access to Connect 
Care, which includes electronic order 
entry and built-in clinical decision support 
tools for CT and MRI referrals p. 25

Primary Care and non-AHS clinicians, who 
submit the majority of CT and MRI referrals, 
do not have access to an integrated 
electronic order entry system with built-in 
clinical decision support tools p. 13

Our audit focused on the intake and scheduling processes 
Alberta Health Services uses for publicly funded outpatient CT 
and MRI services to assist in determining the right services for 
patients, at the right time, as determined by medical evidence p. 2

What needs to be done
• Implement and measure effectiveness of 
standard operational policy and work-flow 
for electronic order entry p. 25

• Improve the outpatient CT and MRI intake 
and scheduling processes p. 25

• Measure and report on performance to 
identify areas of improvement and promote 
best practices p. 29

We found:
• Intake and scheduling processes are highly 
manual and decentralized by zone p. 12

• AHS prioritization guidelines are not 
applied consistently across the province 
and AHS has not developed province-wide 
protocoling guidelines p. 13

• Wait time targets are exceeded, wait times 
vary across the zones and wait lists are 
growing p. 16

• AHS does not use wait times or demand 
as a primary factor when allocating exam 
budgets to the zones p. 18

• Impact of additional funding allocated 
to reduce P1 and P2 wait times was not 
sustainable p. 19

• AHS has the machine capacity to perform 
more exams p. 21

• Utilization per 1,000 capita rates vary across 
zones p. 23 

• AHS has most of the data and reporting 
capability it needs, but important 
components of AHS performance 
management system for diagnostics needs 
improving p. 27
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Summary

Computed Tomography (CT)1 and Magnetic 
Resonance Imaging (MRI)2 exams are 
essential diagnostic tools used for 
identifying and monitoring many different 
diseases and ailments. When deemed 
medically necessary, it is important for a 
patient’s care that they receive these exams 
within a targeted timeframe based on the 
level of urgency. 

Clinical evidence from the Canadian Institute for Health 
Information (CIHI)3 and other authoritative sources 
indicates that not all CT and MRI exams currently 
provided are clinically appropriate. For example, in 
Alberta, 30 per cent of patients with lower back pain 
without red flags had at least one unnecessary X-ray, CT 
or MRI.4

Wait times for medical imaging are an ongoing concern 
across Canada. In Alberta, wait times for CT and MRI 
exams are among the longest in the country, and the 
demand for these exams is growing.

Excessive wait times may worsen health outcomes for 
patients and create economic inefficiencies.5 Wait times 
are impacted by a number of factors, including: 

• demand for diagnostic exams, primarily driven by 
referring clinicians and the number of Albertans 
needing these exams

• supply of exams, which may be constrained by the 
facilities, equipment and medical professionals 
available to perform the exams 

1 Computed Tomography (CT) exams take multiple x-rays of a given body part and combine them using computer techniques to create a more 
detailed image than a regular x-ray.

2 Magnetic Resonance Imaging (MRI) exams use a powerful magnetic field and pulsing radio waves to create a more detailed image than a 
regular x-ray.

3 The Canadian Institute for Health Information provides comparable and actionable data and information that are used to accelerate 
improvements in health care, health system performance and population health across Canada.

4 Canadian Institute for Health Information, Unnecessary Care in Canada. April 2017, pages 8 and 9.
5 Sutherland, Greg, Nigel Russell, Robyn Gibbard, and Alexandru Dobrescu, The Value of Radiology, Part II, June 2019, page ii. 

• costs associated with performing exams, which 
affects the number of exams that can be completed 
given a set level of funding

Exam intake and scheduling processes play an important 
role in both supply and demand and potentially, the cost 
of exams. 

Our audit focused on the intake and scheduling 
processes Alberta Health Services (AHS) uses for publicly 
funded outpatient CT and MRI services to assist in 
determining the right services for patients, at the right 
time, as determined by medical evidence.

We examined the following categories of outpatient 
exams, and related target wait times:

• Priority 1 (P1): Urgent 
CT and MRI targets within seven days

• Priority 2 (P2) Semi-urgent 
CT and MRI targets within 30 days

• Priority 3 (P3) Non-urgent 
CT target within 60 days; MRI target within 90 days

We also examined whether the planning, measuring, 
and reporting activities for CT and MRI services provide 
sufficient accountability for results, including managing 
wait times.
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For the purpose of this audit we excluded routine 
follow-up (P4), emergency and inpatient exams. 
Our audit also did not include examining the clinical 
decisions and appropriateness of individual exams, or 
compensation levels of professionals that affect the cost 
of the exams.

We found outpatient CT and MRI intake and scheduling 
processes are inefficient, generally with manual and 
decentralized processes. 

We recommend AHS improve its outpatient CT and MRI 
intake and scheduling processes, and implement an 
effective process to measure and report on performance 
for these services.

In some cases, AHS cannot implement improvements 
unilaterally.

We recommend Alberta Health work with AHS 
and stakeholders to implement, and measure the 
effectiveness of, standard operational policy and 
work-flow for electronic order entry that will assist 
primary care and non-AHS clinicians6 when ordering  
CT and MRI exams.

6 A non-AHS clinician is any clinician (physician, nurse practitioner, physiotherapist) not working within AHS and referring patients from outside AHS.
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Background

Computed Tomography (CT) and Magnetic 
Resonance Imaging (MRI) are advanced 
imaging technologies that help clinicians 
diagnose a wide range of medical 
conditions and determine the best course 
of treatment for their patients.

A CT exam is typically used for bone fractures, tumours, 
cancer monitoring and internal bleeding. MRI exams are 
used when a more accurate and detailed image of the 
brain and spinal cord, ligaments, cartilage or other soft 
tissues is required.

The Minister of Health is responsible for setting policy, 
legislation and standards for the health system in Alberta 
and allocating health funding. 

Alberta Health Services (AHS) is responsible for delivering 
health services in Alberta such as publicly funded CT 
and MRI services.7 The clinicians who order the exams 
determine the demand for these services. Most publicly 
funded CT and MRI exams are administered in AHS 
hospitals, with a few contracted by AHS to private 
community imaging clinics. An Albertan may receive a 
CT or MRI exam as an emergency patient, inpatient8 or 
outpatient.9 

7 Alberta Health Services, About AHS, February 2021, https://albertahealthservices.ca/about/about.aspx.
8 An inpatient is a patient admitted to and staying in an Alberta designated hospital, or other approved facility, where goods or services are 

delivered by, or on behalf of or in conjunction with Alberta Health Services.
9 An outpatient is a patient staying at home or in another facility that is not a designated hospital in Alberta, or who is accepted as a registered 

patient for goods or services offered or delivered by, on behalf of or in conjunction with Alberta Health Services, but who returns to their 
normal abode after the good or service is rendered or delivered.

10 Canadian Association of Radiologists, Professionalism in Radiology, June 2017. 

In addition to publicly funded CT and MRI exams 
completed or contracted for by AHS, Albertans can 
shorten their time to diagnosis, and in some cases 
reduce their time to treatment, by paying to have their 
exam performed at a private facility.

Medical imaging is essential to the diagnosis and 
treatment of many conditions. When used optimally, 
CT and MRI exams result in improved timeliness and 
accuracy of diagnosis while minimizing unnecessary and 
inappropriate testing.10

In 2018-2019, AHS performed 441,938 CT exams and 
204,744 MRI exams costing $108 million and $64 
million respectively. Of the total exams, 147,016 CT (33 
per cent) and 107,139 MRI (52 per cent) were Priority 
1—Urgent (P1), Priority 2—Semi-urgent (P2) and 
Priority 3— Non-urgent (P3) exams.

Between 2014–2015 and 2018–2019, the number of 
publicly funded CT and MRI exams grew by 14 and two 
per cent respectively. During this time, P1, P2 and P3 
CT exams in Alberta increased by 24 per cent while the 
number of MRI exams were down 0.7 per cent. Alberta’s 
population growth was seven per cent from July 1, 2014 
to July 1, 2019.
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In 2018–2019 the average cost per exam for a CT was 
$244 and for an MRI it was $320. These costs do not 
include overhead.11 

The majority of the cost for both CT and MRI exams is 
‘other contracted services’ which represents primarily 
radiologists’ fees.12

CT Cost per Exam Components

Source: Data extracted from AHS Tableau

MRI Cost per Exam Components

Source: Data extracted from AHS Tableau

11 Overhead costs include: intake and scheduling staff, administration and management staff, information technology, depreciation, utilities, or 
equipment maintenance.

12 There may be some non-radiologists that also report imaging exams that would be included in other contracted services.
13 Alberta Health Services, Beyond the Headlines, February 2021, https://www.albertahealthservices.ca/Blogs/BTH/Posting333.aspx.
14 There are five zones across the province: Edmonton, Calgary, Central, North and South.
15 Choosing Wisely Canada is the national voice for reducing unnecessary tests and treatments in health care.

In February 2020, AHS publicly announced it and 
Alberta Health had developed the Diagnostic Imaging: 
Focusing on CT and MRI Action Plan (DI Action Plan) to 
focus on minimizing wait times, decreasing costs and 
better managing demand for CT and MRI exams. 

The DI Action Plan includes:13

• using data to better estimate where demand 
pressures may occur, allowing better allocation of 
resources where they are most needed

• reinvesting savings generated by cost containment, 
clinical appropriateness and efficiencies back into 
the diagnostic imaging (DI) budget, to improve and 
support sustainability

• improving referral and booking systems across all 
AHS zones,14 particularly from community care 
providers

AHS also indicated it will continue to work with 
physicians on appropriateness initiatives such as 
Choosing Wisely Canada (CWC)15 and that priority is 
given to urgent care.

On March 11, 2020, the Minister of Health issued a 
directive to AHS to meet the CT and MRI wait time 
targets by March 31, 2023. This directive states AHS is 
required to fund all actions required in the directive from 
its fixed global budget.

On November 6, 2020, the Minister of Health approved 
the Diagnostic Imaging, CT and MRI Implementation 
Plan (DI Implementation Plan) which was developed in 
response to the DI Action Plan.

Benefits

Contracts with health service organizations

Drugs and gases

Medical supplies

Other contracted services (primarily radiologist fees)

Other expenses

Salaries

0.56%

2.15%4.40%

20.31%

7.25%

65.25%

0.08%

2.34%

74.14%

0.16%
3.63%

16.95%2.78%
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About This Audit

Objective and Scope
The objective of our audit was to determine whether 
AHS has effective and efficient intake and scheduling 
processes for publicly funded outpatient diagnostic 
CT and MRI services to assist in determining the right 
services for patients, as determined by medical evidence, 
within AHS established timelines.

We examined CT and MRI data for outpatient exams 
delivered by AHS for the period of April 1, 2014 to 
March 31, 2019 and AHS processes for the intake and 
scheduling of outpatient CT and MRI exams as of  
March 31, 2019. 

We extracted CT and MRI data from the AHS internal 
reporting system, Tableau, for information after 
March 31, 2019 to allow for further data analysis. We 
also assessed AHS processes to optimize wait times 
and to measure and report performance and to identify 
improvements and promote best practice for outpatient 
CT and MRI services.

We limited our scope to publicly funded outpatient P1, 
P2 and P3 CT and MRI exams. We did not audit:

• emergency and inpatient exams—the target wait 
times are within 24 hours for these exams and are 
usually met

• Priority 4 (P4) exams—these are routine follow-up 
exams hence there is a pre-determined wait time 
target

• other diagnostic imaging—such as x-ray, ultrasound 
and mammography 

16 The Cambridge dictionary states, a protocol is the rules to be followed when doing a scientific study or an exact method for giving medical 
treatment.

We did not audit AHS processes for measuring and 
monitoring the quality of processes to perform CT and 
MRI exams, interpret exam results, or report results back 
to referring clinicians. Nor did we audit the ordering 
practices of any individual family physician or specialist 
and the protocoling16 or prioritizing practices of any 
individual radiologist.

We selected this audit because CT and MRI exams are 
important to the health of Albertans. 

Criteria 
To determine whether AHS has effective and efficient 
intake and scheduling processes for publicly funded 
outpatient diagnostic CT and MRI services to assist 
in determining the right services for patients, as 
determined by medical evidence, within AHS established 
timelines, we used the following criteria:

• AHS should have intake processes to help clinicians 
order the right diagnostic CT and MRI services for 
their patients.

• AHS diagnostic CT and MRI prioritization and 
protocol processes should be standardized and 
consistently applied.

• AHS scheduling should optimize diagnostic CT and 
MRI wait times and reflect priority levels assigned to 
imaging requests.

• AHS should have systems to measure and report the 
performance of diagnostic CT and MRI services to 
identify improvement and promote best practices 
across the province.



Report of the Auditor General—April 2021  7

AHS responsibility for delivering publicly funded CT 
and MRI services in Alberta flows from section 5 of the 
Regional Health Authorities Act and the Alberta Health 
Services - Mandate and Roles document signed by the 
board chair of AHS and the Minister of Health.

We established our audit criteria based on AHS 
legislative responsibilities and recognized good practices 
in consultation with a subject matter expert.

Senior management of AHS acknowledged the suitability 
of the audit criteria on March 28, 2019.

What We Examined
We examined AHS outpatient intake and scheduling 
processes, which begin with a referral submitted to an 
AHS facility by the patient’s clinician.

To assess the operating effectiveness of CT and MRI 
outpatient intake and scheduling processes we:

• examined policies, procedures and other related 
documentation

• examined publicly available documentation and data

• interviewed key staff, examined documents 
and performed walkthroughs of the intake and 
scheduling processes at all five AHS zones

• held interviews with key stakeholders to understand 
their business operations, systems and perspectives 
on outpatient CT and MRI services

• examined internal and external performance 
measures and AHS monitoring and reporting 
processes

We performed analyses of outpatient CT and MRI data 
to identify trends, gaps and other useful information 
to support our findings. To place reliance on this data, 
we observed AHS extracting the DI data from the AHS 
repository and verified completeness of the data. We 
tested interface controls of the sub-systems to the main 
repository to ensure the data from the AHS repository 
was integrated, accurate and complete. We did not audit 
the completeness or accuracy of information in the 
systems at the individual sites.

We retained the services of a subject matter expert 
to assist with the interpretation of our findings and 
compilation of this report.

We conducted our fieldwork from April 1, 2019 to 
October 6, 2020 and examined CT and MRI data from 
April 1, 2014 to March 31, 2019. We extracted CT 
and MRI data from AHS internal reporting system for 
information after March 31, 2019.

We completed our audit on March 9, 2021.
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Conclusion
Based on our audit criteria, we conclude AHS does 
not have effective and efficient intake and scheduling 
processes for publicly funded outpatient diagnostic 
CT and MRI services to assist in determining the right 
services for patients, as determined by medical evidence, 
within AHS established timelines.  

We found:

• Intake and scheduling processes are highly manual 
and decentralized by zone.

• Primary Care and non-AHS clinicians, who submit 
the majority of CT and MRI referrals, do not have 
access to an integrated electronic order entry system 
with built-in CDS tools.

• AHS prioritization guidelines are not applied 
consistently across the province and AHS has not 
developed province-wide protocoling guidelines.

• Wait time targets are exceeded, wait times vary 
across the zones and wait lists are growing. 

• AHS does not use wait times or demand as a primary 
factor when allocating exam budgets to the zones.

• Impact of additional funding allocated to reduce P1 
and P2 wait times was not sustainable.

• AHS has the machine capacity to perform more 
exams.

• Utilization per 1,000 capita rates vary across zones.

While AHS has key performance indicators, it can 
improve the effectiveness of its processes to regularly 
monitor and report results for these indicators to 
demonstrate accountability for results. Analysis of 
performance across zones and for the system overall 
would enable AHS to better identify and promote best 
practices relating to diagnostic services across the 
province.

Why This Conclusion 
Matters to Albertans
Albertans need assurance AHS is delivering 
outpatient CT and MRI imaging services effectively 
and efficiently to support them receiving CT or MRI 
exams within a reasonable time relative to their 
medical condition and associated AHS wait time 
targets.

AHS needs to know what is working and what 
needs improvement to assist in providing the right 
exams at the right time, as determined by medical 
evidence, to Albertans no matter where they live in 
the province.

Waiting for medically necessary care can have 
consequences for patients and those who care for 
them.
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Summary of 
Recommendations

RECOMMENDATION:  
Implement and measure the effectiveness of standard 
operational policy and work-flow for electronic 
order entry

We recommend Alberta Health work with Alberta Health 
Services and stakeholders to implement, and measure 
the effectiveness of, standard operational policy and 
work-flow for electronic order entry that will assist 
primary care and non-AHS clinicians when ordering CT 
and MRI exams.

RECOMMENDATION:  
Improve the outpatient CT and MRI intake and 
scheduling processes

We recommend for outpatient CT and MRI exams, 
Alberta Health Services:

• standardize the intake and scheduling processes, 
including the use of clinical decision support tools

• implement a process to standardize protocoling and 
monitor adherence to prioritization and protocoling 
standards 

• execute the Diagnostic Imaging, CT and MRI 
Implementation Plan to meet wait time targets

RECOMMENDATION:  
Measure and report on performance to identify areas  
of improvement and promote best practices

We recommend Alberta Health Services implement 
a process for regular measuring and reporting on 
performance for intake and scheduling of outpatient CT 
and MRI exams to identify areas of improvement and 
promote best practices.
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Detailed Findings 
and Recommendations

Intake and Scheduling 
Processes 

Context
The Diagnostic Imaging Provincial Executive Team 
(DIPET) is the provincial leadership team that oversees 
diagnostic imaging services throughout AHS.17 The 
diagram below outlines the general AHS outpatient 
booking process. However, this process is not 
standardized across the province.

When a healthcare professional requests a CT or MRI 
exam, they complete a request form that is sent (usually 
by fax) to an AHS DI services intake facility. An intake 
clerk checks that all the required fields on the form are 
completely filled out, manually enters the information 
into the AHS system and then passes it to a radiologist 
for review and prioritization.

17 Diagnostic Imaging Provincial Executive Team directs strategic development, operational coordination, integration of services and resources, 
consistency of practice and problem resolution within diagnostic imaging services throughout Alberta Health Services. 

As part of their review, the radiologist assesses whether 
the request is clinically appropriate based on the 
provided patient history and existing DI practices and 
guidelines. The radiologist may approve the request, ask 
for additional information from the requesting clinician 
and suggest a different DI test that may be more 
appropriate or deny the CT and MRI request.

The radiologist will prioritize the approved request based 
on established criteria for medical need. Urgent cases 
are prioritized as “P1”, semi-urgent cases are “P2” and 
non-urgent cases are prioritized as “P3”. The radiologist 
also determines the required protocol for the exam. The 
prioritized outpatient requests then go to an AHS  
DI booking clerk for scheduling.

CT/MRI General Booking Process for Outpatients

CT/MRI Request
From Referring Clinician

After Request is Reviewed 
By Booking Clerks

After Appointment 
Scheduled

CT/MRI Request Received
By Radiologists

Request received at central 
booking via FAX  

(request received at site if 
booking at North, Central 

or South zones)

Request reviewed for 
clinical relevence

Request reviewed for 
accuracy and required 

information

Request assessed for 
appropriateness

Request prioritized based 
on clinical urgency 

Request booked based on 
priority at next available 

appointment

Referring clinician notified 
of booking via FAX

Patient notified of booking 
by; phone if appointment 
is within two weeks; 
otherwise by mail

If concern with 
appointment time, call 
radiologist to discuss

Requests Forwarded to Booking Clerks

Source: Alberta Health Services

By Referring Clinician
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Intake process
In healthcare, more does not necessarily mean better. 
Unnecessary tests and treatments may not be helpful 
and they potentially expose patients to more testing to 
investigate false positives. Unnecessary testing may also 
waste system resources and contribute to longer wait 
times.18

Clinical evidence from CIHI and other authoritative 
sources indicates that not all CT and MRI exams 
currently provided are clinically appropriate. In Alberta, 
30 per cent of patients with lower-back pain without red 
flags had at least one unnecessary X-ray, CT or MRI.19 
Advanced diagnostic imaging is generally considered 
‘appropriate’ when the expected health benefits 
(increased life expectancy, pain relief) exceed the 
expected negative consequences (mortality, time lost 
from work) by a sufficiently wide margin.20

The Canadian Association of Radiologists (CAR) is 
advocating for the implementation of Diagnostic 
Imaging (DI) Clinical Decision Support (CDS) Systems 
in Canada. Access to updated medical imaging referral 
guidelines is crucial to ensuring the appropriateness 
of diagnostic imaging tests and quality patient care.21 
Ideally, such systems should be at the point-of-care.

CDS tools assist clinicians in ordering the right test for 
their patients. These tools usually include order sets 
created for particular conditions or types of patients, 
recommendations, reminders for preventative care and 
alerts about potentially dangerous situations. When 
adopting CDS tools, DI management should ensure 
the tools are based on clinical evidence or best practice 
in their jurisdiction/country and they should regularly 
review these guidelines to ensure they remain relevant.

CDS tools are not intended to replace clinical judgement 
or physician-to-physician discussion.

18 Canadian Institute for Health Information, Unnecessary Care in Canada. April 2017, page 8.
19 Canadian Institute for Health Information, Unnecessary Care in Canada. April 2017, page 9.
20 European Society of Radiology (ESR), Methodology for ESR iGuide content, 2019, page 3.
21 Hospital News, Clinical Decision Support Systems: Breaking ground for imaging referral guidelines in Canada, December 2018, https://

hospitalnews.com/clinical-decision-support-systems-breaking-ground-for-imaging-referral-guidelines-in-canada. 
22 Health Quality Council of Alberta, Alberta Quality Matrix for Health – User Guide, 2005, page 4. 
23 Sutherland, Greg, Nigel Russell, Robyn Gibbard, and Alexandru Dobrescu. The Value of Radiology, Part II, June 2019, page ii.
24 Sutherland, Greg, Nigel Russell, Robyn Gibbard, and Alexandru Dobrescu. The Value of Radiology, Part II, June 2019, pages ii, 2 and 5.
25 Bacchus Barua and Mackenzie Moir, Waiting Your Turn: Wait Times for Health Care in Canada, 2019, page 9. 
26 Alberta Health Services, Bringing CT and MRI wait-times down, February 2020, https://www.albertahealthservices.ca/Blogs/BTH/

Posting333.aspx#.YDVMF2hKhPZ

Prioritization and protocol guidelines are also critical 
components when providing CT and MRI services. For 
example:

• Prioritization guidelines help with the appropriate 
triage of outpatient CT and MRI exams and are 
not meant to replace clinical judgement. These 
guidelines distinguish between urgent, semi-urgent 
and non-urgent care.

• Protocol guidelines provide a mechanism to obtain 
the diagnostic image quality required for the exam 
while minimizing radiation dose to the patient (in the 
case of CT only) and ensuring proper utilization of 
the scanner features and capabilities.

Scheduling process
Timely access to care is widely recognized as an 
important dimension of healthcare quality.22 The most 
common metric for measuring timely access is wait 
times. Excessive wait times bring with them a host of 
negative consequences.23

An appropriate and timely CT or MRI exam can help put a 
patient on the path to an accurate diagnosis and the most 
effective treatment. Delays in testing can prolong a patient’s 
recovery, compromise treatment options and outcomes, and 
add to the total cost of their care.24

As the demand for CT and MRI exams in Alberta 
continues to grow, maintaining reasonable wait times 
becomes increasingly difficult. According to the Fraser 
Institute, in 2019 the wait time for CT and MRI exams in 
Alberta were 2.2 and 5.7 weeks longer respectively than 
the Canadian wait time and were ranked the first and 
third longest out of the provinces.25

AHS recognizes the wait time challenges and the 
importance of performing appropriate exams. AHS 
announced it “has developed an action plan with Alberta 
Health and will be taking both immediate and long-term 
steps to improve access to these important healthcare 
services” and that “AHS will continue to work with 
physicians on appropriateness initiatives such as Choosing 
Wisely, and that priority is given to urgent cases.”26
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On November 6, 2020, the Minister of Health approved 
the DI Implementation Plan which was developed in 
response to the DI Action Plan. This implementation 
plan focuses efforts on managing the demand including 
appropriateness activities that are in progress, and 
ensuring imaging requests are tied to patient outcomes.

Criteria
• AHS should have intake processes to help clinicians

order the right diagnostic CT and MRI service for
their patients.

• AHS diagnostic CT and MRI prioritization and
protocol processes should be standardized and
applied consistently.

• AHS scheduling should optimize diagnostic CT and
MRI wait times and reflect priority levels assigned to
imaging requests.

Our findings

Key findings

We examined AHS outpatient CT and MRI intake and 
scheduling processes and found: 

• Intake and scheduling processes are highly manual
and decentralized by zone.

• Primary Care and non-AHS clinicians, who submit
the majority of CT and MRI referrals, do not have
access to an integrated electronic order entry
system with built-in CDS tools.

• AHS prioritization guidelines are not applied
consistently across the province and AHS has not
developed province-wide protocoling guidelines.

• Wait time targets are exceeded, wait times vary
across the zones and wait lists are growing.

• AHS does not use wait times or demand as a
primary factor when allocating exam budgets to
the zones.

• Impact of additional funding allocated to reduce
P1 and P2 wait times was not sustainable.

• AHS has the machine capacity to perform more
exams.

• Utilization per 1,000 capita rates vary across zones.

Intake and scheduling processes are 
highly manual and decentralized by 
zone 

Intake process is primarily manual and 
susceptible to errors
AHS has standardized referral forms for outpatient 
CT and MRI exams. However, due to a highly manual 
process, these forms are often submitted incomplete 
or are not legible resulting in the form being returned 
to the referring clinician. We were unable to confirm 
the numbers of returned referrals, as zones are not 
required to track this number. AHS does not collect 
data to identify when a referral form was returned, 
nor the corresponding impact on wait time. Based on 
informal collection of data by the zones, up to one in five 
referrals are incomplete or not legible (many referrals 
are handwritten) and must be returned to the referring 
clinician. Returned referrals add unnecessary time and 
cost to the system, however, without direct tracking it 
is not possible to quantify directly the magnitude of the 
impact.

AHS acknowledges the challenges with incomplete 
referrals. 

On June 20, 2019, management revised the DI Referral 
Policy to include a framework for the consistent 
management of incomplete or inappropriate requests for 
DI services. The framework includes a one-day time limit 
for contacting healthcare professionals who submit not 
legible or incomplete requisitions, which would mitigate 
the risk of unnecessarily extending wait times. As of 
October 2020, the revised policy was still in draft form.

AHS does not have province-wide centralized 
intake and scheduling
Centralized intake and scheduling assists in coordinating 
diagnostic imaging requisitions to reduce and equalize 
wait times across the province. It provides a single 
point of entry for outpatient CT and MRI requisitions so 
the patient can be booked at the most appropriate site 
with the shortest wait time. This single point of entry 
makes identifying duplicate exam requests and tracking 
cancellations province-wide possible.
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AHS does not have a province-wide centralized intake 
process meaning zones and sites are not able to book 
exams in other zones. Even within some zones, sites 
cannot see available slots at other sites to determine if 
there is an earlier test time available. 

We found variations in zones. For example, the Calgary 
zone has decentralized intake and centralized scheduling, 
while the Edmonton zone is the opposite with centralized 
intake and decentralized scheduling.

Management informed us that while they are considering 
centralized booking with the implementation of Connect 
Care, their ultimate goal is to be able to provide Albertans 
with access to the right test, within the targeted wait 
time, close to home.

Primary Care and non-AHS clinicians, 
who submit the majority of CT and 
MRI referrals, do not have access to an 
integrated electronic order entry system 
with built-in CDS tools
AHS endorses Choosing Wisely Canada, which provides 
recommendations on what red flags and criteria should be 
present when clinicians are ordering specific CT and MRI 
exams for their patients. Reducing medically unnecessary 
tests, including CT and MRI exams, is an important aspect 
of improving efficiency within health systems. In Alberta, 
30 per cent of patients with lower-back pain without red 
flags had at least one unnecessary X-ray, CT or MRI exam.27 
At present, AHS use of CDS tools to facilitate a reduction of 
medically unnecessary CT and MRI exams is limited.

While some zones have initiated pilot projects to 
understand the appropriateness of exams, such as MRI 
exams for knee osteoarthritis, these initiatives were not 
rolled out province-wide.

One provincial example we did find was AHS mandated 
use of the lumbar spine (L-Spine) referral form which 
requires a patient meet the stipulated criteria or the 
referral will be rejected. AHS performed an analysis 
of the effectiveness of the introduction of the L-Spine 
referral form in 2016 and found an 11 per cent reduction 
in the number of L-Spine CT and MRI exams year over 
year. However, there has not been any further follow-up 
analysis on the effectiveness of this project.

27 Canadian Institute for Health Information, Unnecessary Care in Canada, April 2017, page 9.
28 Alberta Health Services is in the process of changing the MRI P3 guideline to 60 days to align with the Canadian Association of Radiologists' 

guidelines.

Connect Care will include CDS tools, which AHS intends 
on tracking in the background and will use to improve 
appropriateness of test requests. For example, if there 
was an increase in the number of exams with a low value 
score (indicating the patient should not require a CT or 
MRI exam), actions may include:

• providing training to all clinicians

• working with individual clinicians if it is only a select few

• mandating a standardized referral form

One limitation is that the majority of DI referrals come from 
primary care and non-AHS clinicians who will not have access 
to the Connect Care CDS tools. Management asserted that 
Alberta Health retains accountability for the use of health 
information systems used by community clinicians.

AHS acknowledges the importance and value of CDS tools 
and continue to work towards improving them. However, 
management anticipates the full development to take a few 
years.

AHS prioritization guidelines are not 
applied consistently across the province 
and AHS has not developed province-
wide protocoling guidelines

Prioritization guidelines not applied consistently
In 2005, a joint committee with representation from 
Alberta Health, the Alberta Society of Radiologists and 
the former Regional Health Authorities developed CT 
and MRI prioritization guidelines and wait time targets. 
These guidelines include examples of different diagnoses 
and how they should be prioritized. The guidelines 
are comparable to the nationally accepted guidelines 
developed by the Canadian Association of Radiologists.

Exam Type Priority 1 Priority 2 Priority 3

CT within 
7 days

within 
30 days

within 
60 days

MRI within 
7 days

within 
30 days

within 
90 days28 

 Source: AHS
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Prioritization guidelines provide a consistent approach to 
scheduling CT and MRI exams according to the suggested 
maximum wait times. Albertans should be able to expect if 
they have a more urgent diagnosis or reason for an exam, 
they would be scanned prior to those with a less urgent 
need.

We found there is a wide variation in the application of 
the prioritization guidelines. Management informed us 
that a radiologist may adjust the scheduled time based 
on provision of additional clinical information. With that, 
the patient prioritized as a P2 or P3 could potentially be 
moved to the urgent P1category and receive the exam 
earlier. 

29  We summed the number of exams completed within the P1 target and compared to the summed number of exams not completed within 
the P1 target.

30  We summed the number of P2 and P3 exams completed within the P1 target and compared to the summed number of P2 and P3 exams 
not completed within the P1 target.

Our data analytics showed thousands of examples where 
patients assessed for lower priority exams received 
their exams within the higher priority timeline and high 
priority patients waited longer than their applicable 
targeted timeline.

We examined P1, P2 and P3 exams from 2014-2015 to 
2018-2019 and found:

• 63,766 (25 per cent) of P1 CT exams and 39,816  
(45 per cent) of P1 MRI exams took longer than the 
P1 target to complete

• 44,103 (11 per cent) of P2 and P3 CT exams and 
30,604 (seven per cent) of P2 and P3 MRI exams 
were completed in the P1 timeline 

P1 Exams Compared to P1 Target

Source: Data extracted from AHS DRRX System29

P2 and P3 Exams Compared to P1 Target

Source: Data extracted from AHS DRRX System30
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We also identified variance in the allocation of priorities 
in different zones. As a per cent of the total, there are far 
more P1 exams in Calgary than in Edmonton.

Management informed us the clinical decision regarding 
prioritization is subjective and they did not have support 
for why the Calgary and Edmonton allocations would 
differ. Variances in the prioritization allocations of exams 
is likely one driver between the different wait times of 
priority levels across the zones.

CT Prioritization Allocation

Source: Data extracted from AHS DRRX System31

MRI Prioritization Allocation

Source: Data extracted from AHS DRRX System31

31  We summed the exam count for each P1, P2 and P3 exam and calculated the percentage of each zone.
32  A contrast medium is a substance used to increase the contrast in diagnostic images of structures or fluids within the body—functionally; 

they make certain features easier to see.
33  We counted the number of exams with contrast medium and the number of total exams for each type of scan per zone within the five years 

of AHS data. We divided the number of exams with contrast medium by the number of total exams for each scan type by zone.

AHS does not have province-wide protocoling 
guidelines 
AHS does not have standardized province-wide 
protocoling guidelines, which may lead to variability in 
treatment approaches across the zones. AHS relies on 
the professional judgement of its radiologists across the 
province to determine the optimum protocol for each 
patient. Management indicates its radiologists see this 
as very much a clinical activity and many still want the 
professional autonomy to apply the protocol they believe 
will provide the best answer to the clinical question. To 
incorporate standard protocols is a huge task requiring 
appropriate change management activity. Management 
asserted standardized protocols will be incorporated in 
Connect Care.

An example of a protocoling guideline would be whether 
to use contrast medium for an exam.32 The protocol 
may include: when to use the contrast; how the contrast 
should be introduced (injection or orally); how fast it 
should be injected; the timing of images taken after 
the contrast has been introduced and details of what 
images should be created. The use of a contrast medium 
increases the length of the exam. It also costs more as a 
physician must be present for the exam, and it may take 
more time to interpret the results.

We did an analysis on the use of contrast medium 
between Edmonton and Calgary zones for five different 
exams and identified large variances between the zones. 
For example, over a five-year period Edmonton used 
contrast medium 38 per cent more often for CT abdomen 
exams while Calgary used contrast medium 32 per cent 
more often than Edmonton for MRI pelvis exams. 

Calgary vs Edmonton — Five Year Average —  
Use of Contrast Medium (%)  

April 1, 2014 – March 31, 2019

Calgary Zone Edmonton Zone

CT Chest 44% 23%

CT Abdomen 30% 68%

MRI Brain 49% 34%

MRI T-Spine 11% 20%

MRI Pelvis 72% 40%

Source: Data extracted from AHS DRRX System33
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We asked management why there was significant 
variability between the two cities and they informed 
us this is a clinical practice decision. AHS has not done 
an analysis to determine why one city is using contrast 
medium more often than the other for certain types of 
exams, nor does AHS track patient outcomes to identify 
best practices.

Wait time targets are exceeded, wait 
times vary across the zones and wait 
lists are growing 

Wait times have exceeded targets for years and 
continue to worsen
Excessive wait times bring with them a host of negative 
consequences. These can worsen health outcomes for 
patients and increase the cost of care.34

AHS measures outpatient CT and MRI exam wait times 
by the elapsed time from the date the exam is booked to 
the date the patient receives the exam.

34 Sutherland, Greg, Nigel Russell, Robyn Gibbard, and Alexandru Dobrescu. The Value of Radiology, Part II, June 2019, page ii.
35 Canadian Association of Radiologists, National Maximum Wait time Access Targets for Medical Imaging (MRI and CT), January 2013, page 5.
36 For P1, P2 and P3 exams, we calculated the wait time from the date the exam was booked to the date the patient received the exam. We 

then calculated the 90th percentile for each priority and compared to the AHS target wait time.

AHS does not capture data tracking how long it takes from 
when the clinician requests the exam to when it is booked. 
This wait time measure approach is consistent with other 
jurisdictions, the Canadian Association of Radiologists and 
the Canadian Institute for Health Information.

Wait times are reported based on the 90th percentile—
this means 90 per cent of patients waited less than, or 
equal to, the measured wait time. The reason the 90th 
percentile is preferred to average or median wait time 
is because the wait times experienced by patients may 
not be closely distributed. When wait times are widely 
dispersed around the mean, many patients are waiting 
much longer than the average. Since the objective of a 
wait time target is for the substantial majority of patients 
to receive their scan within target, the 90th percentile 
is the preferred benchmark in assessing whether a 
healthcare system is meeting its targets.35

We performed analytics using the 2014–2015 to  
2018–2019 wait time data from our AHS extract to 
calculate wait times and compare them to AHS wait time 
targets. We found provincial wait times exceeded targets 
for all five years, with the exception of CT Priority 3 (P3). 

We also noted MRI wait times were considerably longer 
than CT wait times.

90th Percentile CT and MRI Wait Times by Fiscal Year (Provincial)

Source: Data extracted from AHS DRRX System36
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From April 1, 2014 to March 31, 2019, approximately 
25 per cent of Priority 1 (P1) CT exams and 45 per cent 
of P1 MRI exams exceeded the wait time target. 

Priority Level

Percentage of Exams  
Exceeding Wait Time Targets 

April 1, 2014 to March 31, 2019

CT Exams MRI Exams

P1 25% 45%

P2 51% 58%

P3 42% 70%

Source: Data extracted from AHS DRRX System

37 For P1, P2 and P3 exams we calculated the wait time from the date the exam was booked date to the date the patient received the exam. We 
then calculated the 90th percentile for each priority within each zone and compared each zone to the AHS target wait time.

There is variability in wait times between zones
The zone in which Albertans lived affected the time they 
could expect to wait for a CT or MRI exam. Our analytics 
indicated variability in wait times between zones.

For example, in 2018–2019:

• The Central and South zones were able to meet the 
seven day MRI P1 wait time target, while the Calgary 
MRI P1 wait time was 56 days. 

• Calgary had the longest wait times for all priorities 
for MRI exams, with the P3 wait time exceeding the 
shortest P3 wait time in the Central zone by more 
than seven months.

90th Percentile CT Wait Times by Zone and Priority (2018–2019) 

90th Percentile MRI Wait Times by Zone and Priority (2018–2019)

Source: Data extracted from AHS DRRX System37
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Wait lists are growing and there is variability 
between zones

We reviewed AHS wait list reports extracted from the 
AHS reporting system and found that provincially from 
April 2015 to March 2020 the wait list for CT exams 
grew by 213 per cent, and for MRI exams by 40 per cent.  

38 CT: Calgary 148,142, Edmonton 158,300. MRI: Calgary 74,251, Edmonton 79,968. 

Additionally, the wait list for MRI exams in Calgary was 
almost double the wait list in Edmonton, which could be 
a contributing factor to Calgary’s significantly longer wait 
times. 

The growth in the wait list indicates the demand for 
CT and MRI exams is exceeding the resources AHS is 
allocating to meet these services.

CT Wait List

Zone March 2020 April 2015 Change %

Calgary 19,235 6,242 12,993 208%

Central 5,070 2,110 2,960 140%

Edmonton 23,141 7,005 16,136 230%

North 8,095 2,526 5,569 220%

South 4,640 1,315 3,325 253%

Total 60,181 19,198 40,983 213%

MRI Wait List

Zone March 2020 April 2015 Change %

Calgary 35,005 21,247 13,758 65%

Central 2,681 3,153 (472) -15%

Edmonton 17,878 14,389 3,489 24%

North 6,017 3,775 2,242 59%

South 4,602 4,552 50 1%

Total 66,183 47,116 19,067 40%

Source: Data extracted from AHS Tableau 

AHS does not use wait times or demand 
as a primary factor when allocating 
exam budgets to the zones
The number of CT and MRI exams AHS performs each 
year is constrained by the cost of performing the exams. 
The budgeting process directs fixed financial resources 
to the different zones, which can have an effect on their 
individual wait times.

AHS does not consider regional variation in wait times or 
demand when allocating exam capacity to zones, which 
contributes to geographical variation in wait times. For 
example, according to the AHS internal reporting system, 
in 2018–2019 Edmonton was budgeted more CT and 
MRI exams than Calgary,38 but Calgary had longer wait 
times than Edmonton for both exam types and all three 
priority levels (P1, P2 and P3).

Management informed us the current overall financial 
budget for CT and MRI exams was rolled-over from what 
was in place at the then nine regional health authorities, 
which were replaced when AHS was formed in 2009. The 
budget has been adjusted for inflation, employee benefit 
and staffing changes and activity adjustments depending 
on the site or year. 

The financial budget is largely unrelated to the number 
of exams performed at the sites annually. Sites are 
provided a fixed number of exams they can perform each 
year and this number does not change due to financial 
performance. Any site-specific financial efficiencies 
realized would result in monetary savings to AHS, not 
the ability for additional exam capacity at the sites.

In 2014–2015, site exam capacities were frozen at the 
number of actual exams performed that year. From that 
point forward, sites received minimal annual increases 
and there was a minor “right-size” adjustment for the 
15 largest sites in 2019–2020. 
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Based on AHS data, from 2014–2015 to 2019–2020, 
the number of budgeted CT exams increased by 
10 per cent and MRI exams by three per cent. 

With annual demand expected to increase for CT and 
MRI exams by five and three per cent respectively, 
budgets are not keeping pace with demand, contributing 
to increased wait times.

AHS recognizes the shortcomings of its current 
budgeting process and has proposed a new method of 
allocating exams between zones with a goal of providing 
the most equitable service possible. The new model uses 
age-adjusted exam rates per capita and population to 
allocate exams to zones.

At the time of our audit, AHS had not approved the 
funding necessary to implement the new model.

Impact of additional funding allocated 
to reduce P1 and P2 wait times was not 
sustainable
In 2018–2019, AHS allocated an additional $10.3 
million focused on reducing P1 and P2 wait times. The 
additional funding had a significant impact on wait times:

• P1 wait times came within two days of targets for 
CT exams and within seven days of target for MRI 
exams by March 31, 2019.

• P2 wait times for CT exams moved from 90 days in 
January 2019 to 67 days by March 31, 2019.

However, MRI P2 wait times did not have a significant 
reduction. AHS management informed us this was 
due to a scanner replacement in Calgary and difficulty 
recruiting additional temporary staff.

While one-time funding allotments can have a positive 
impact, they are not generally a long-term solution. 
Eleven months into the new fiscal year, where additional 
funding was not continued, wait times for P1 exams 
quickly returned to pre-temporary funding levels, 
increasing by 289 per cent for CT exams and 371  
per cent for MRI exams.

Priority Level

CT Outpatient Exams 
(wait times shown are in days)

MRI Outpatient Exams 
(wait times shown are in days)

Wait times 
as at  

Mar. 31, 2019

Wait times 
as at  

Feb. 28, 2020

Percentage 
Increase in Wait 

Time

Wait times 
as at  

Mar. 31, 2019

Wait times 
as at  

Feb. 28, 2020

Percentage 
Increase in 
Wait Time

P1 9 35 289% 14 66 371%

P2 67 154 130% 135 170 26%

P3 161 192 19% 342 391 14%
Source: Data extracted from AHS Tableau
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P1 90th Percentile CT & MRI Wait Times

39 $6,676,572 for CT ($244 cost per exam) and $11,820,828 ($316 cost per exam) for MRI to scan patients currently outside 2x the targets, 
$37,842,491 to keep up with expected demand growth.

40 Based on an annual demand growth of five per cent for CT exams and three and half per cent for MRI exams.

Source: Data extracted from AHS Tableau

P2 90th Percentile CT Wait Times

Source: Data extracted from AHS Tableau

AHS did not do an analysis to identify the cost 
to align wait times with targets
AHS has not performed an analysis of the cost of 
exceeding the wait time targets in either patient 
outcomes or costs to other parts of the healthcare 
system. 

We asked management what it would cost to bring and 
maintain wait times within the targets. Management did 
not know the cost to meet and maintain the targets, only 
the cost for getting down to twice the target times. 

Based on November 2019 wait list data, management 
calculated it would cost an additional $56.3 million39 
over and above current spending to bring down and 
maintain wait times within two times of targets over the 
next three years.40 Management informed us they did 
not calculate the cost to meet their targets as achieving 
two times the target was more attainable.
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AHS has the machine capacity to 
perform more exams
In order to meet the demand for diagnostic imaging, 
AHS should have sufficient machines and staffing. A lack 
of either will result in an inability to meet the demand 
for exams prescribed by referring clinicians, and lead to 
an increase in wait times.

To determine if the number of machines in the province 
are a limiting factor for achieving wait time targets, we 
interviewed AHS management, examined AHS internal 
capacity analysis for CT and MRI exams, performed 
analytics and examined the effect of the 2018–2019 
allocation of additional funding. 

We did not consider incremental funding to use this 
capacity as a part of this analysis.

AHS internal capacity analysis showed it could perform 
up to 1,255,493 CT and 346,874 MRI exams in a 
calendar year, with the machines running 17 hours per 
day. From January to December 2019, AHS performed 
419,377 CT and 200,872 MRI exams meaning AHS is 
only using 33 per cent of its CT capacity and 58 per cent 
of its MRI capacity. Because AHS is meeting its inpatient 
and emergency targets, this excess capacity would 
be available for outpatient P1, P2 and P3 CT and MRI 
exams.

CT and MRI Exam Capacity - January to December 2019

CT Exam Capacity by Zone - January to December 2019 
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MRI Exam Capacity by Zone - January to December 2019

20,0000 40,000 60,000 80,000 100,000 120,000 140,000 160,000 180,000

Used Available
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9,983South
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14,019North

11,062
2,525Central

83,075 41,995
Edmonton

79,396 77,480
Calgary

Source: Data provided by AHS 

41 Our analytics for the wait list included P1, P2, P3, P4, and inpatient CT and MRI exams.
42 Canadian Agency for Drugs and Technology, Canadian Medical Imaging Inventory, 2017, page 99. No data was available for Nunavut or the 

Yukon nor was MRI data available for the Northwest Territories.

Our analysis did not consider if patients were willing 
to travel to shorten their wait time. However, we did 
identify there was significant capacity within each zone 
to perform more exams.

We calculated the average number of exams performed 
on a weekday versus a weekend day to see if there was 
opportunity to perform additional exams. We found 
there are significantly more exams performed on a 
weekday than on a weekend day.

By performing the same amount of exams on weekend 
days as weekdays, without changing anything else in the 
system, AHS has the capacity to perform an additional 
79,983 CT exams and 34,123 MRI exams per year. 

Our analytics show the average wait list for CT exams is 
20,848 and for MRI exams is 40,36041 suggesting there 
is additional capacity on weekends to help reduce wait 
times. 

AHS uses the Canadian Agency for Drugs and Technology 
in Health (CADTH) to compare performance to other 
jurisdictions. According to CADTH, when compared to 
other provinces and one territory, Alberta has the second 
lowest percentage of machine utilization on weekends 
for CT exams and is fifth lowest for the percentage of 
MRI utilization.42 

0%

20%

40%

60%

80%

100%

NB NL PE NS AB QC BC SK MB ON
0%

20%

40%

60%

80%

100%

NL AB MB SK BC ON QC NB NT NS PE

Percentage of CT Machines with Weekend Use Percentage of MRI Machines with Weekend Use

Source: Data from the Canadian Agency for Drugs and Technology (CADTH) Source: Data from the Canadian Agency for Drugs and Technology (CADTH)



Report of the Auditor General—April 2021  23

CADTH also released the average hours of use per day for CT and MRI exams. Alberta is mid-range for CT, and third 
lowest for MRI.43

43 Canadian Agency for Drugs and Technology, Canadian Medical Imaging Inventory, 2017, page 96. No data was available for Nunavut or MRI 
data for the Northwest Territories.

44 Utilization per 1,000 capita is the number of CT or MRI exams performed per 1,000 people in a zone.
45 Canadian Agency for Drugs and Technology, Canadian Medical Imaging Inventory, 2017, pages 34 and 38. No MRI data was available for 

Nunavut or the Northwest Territories.

AHS is not replacing machines, except on an 
emergency basis

AHS uses a modified version of the CAR Lifecycle 
Guidance for Medical Equipment in Canada to generate 
its machine replacement criteria. We confirmed AHS 
replacement criteria follows CAR guidance.

We examined the January 1, 2020 equipment inventory 
listing provided by AHS and compared the age of the 
machines to the AHS expected replacement date based 
on CAR guidance. We found 38 per cent of active CT 
machines and 55 per cent of active MRI machines are 
past the recommended replacement date.

AHS management informed us that due to capital budget 
restrictions with the implementation of Connect Care, they 
would not be replacing machines except on an emergency 
basis. 

Management has not performed a cost benefit analysis 
on purchasing new machines vs maintaining the older 
ones. 

AHS is not sure if it has the necessary staffing 
to meet demand
AHS requires technologists to run the CT and MRI 
machines and radiologists to prioritize, protocol and 
interpret the exams.

Management asserted they either have sufficient work 
force capacity, or have the ability to obtain the necessary 
technologists, to meet the demand for CT exams. 
However, management could not confirm they can meet 
the demand for MRI exams as they have had challenges 
recruiting MRI technologists. 

Utilization per 1,000 capita rates44 vary 
across zones
Given the large variance between wait times across the 
zones, we would have expected management to use 
wait time data as a main indicator to ensure equitable 
access across the province. However, AHS management 
informed us its main driver for how they determine 
equitable access is utilization rate per 1,000 capita.

The utilization rate in each zone is directly related to the 
number of exams budgeted and performed each year in 
that zone. If two zones have the same utilization per 1,000 
capita rate, AHS would perform the same number of CT and 
MRI exams for every thousand people living in the zone. 
The rate does not consider wait times, or current wait lists. 

According to the Canadian Agency for Drugs and 
Technology, in 2017 Alberta ranked third lowest of 13 
provinces and territories for CT utilization per 1,000 
capita and fifth lowest of 10 provinces and one territory 
for MRI utilization per 1,000 capita.45
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Using the AHS internal reporting system to obtain data, 
which was available from 2016–2017 to 2019–2020, 
we performed an analysis that showed variability in 
utilization per 1,000 capita between the zones as 
indicated below:

• In 2019–2020, there was a 24 per cent difference 
between the high and low utilization rates for CT, 
and a 25 per cent difference for MRI.46

• From 2016–2017 to 2019–2020, Calgary had the 
lowest CT utilization.

46 Per cent difference is calculated as (high point - low point)/(average of high and low point). Per cent difference is used when both values 
mean the same thing (i.e. number of CT or MRI exams per 1,000 people in a zone). Therefore, it is more appropriate to calculate difference 
between two values as a percentage of one (or both) values.

We also identified minimal fluctuation in zone utilization 
per 1,000 capita rates across the years. For example:

• Calgary consistently had the lowest CT rate for all 
years.

• South zone consistently had the highest rate for MRI 
exams.
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Management recognizes the limitation of the current 
allocation model. As noted in the prior section, 
management has developed a methodology to budget 
exams, which considers age-adjusted utilization rates 
per 1,000 capita. 
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AHS response to the challenges
In February 2020, AHS and Alberta Health developed the 
DI Action Plan to address and outline steps to manage 
challenges over growing demand in CT and MRI faced 
within provincial DI today. 

In November 2020, the minister approved the DI 
Implementation Plan. This plan focuses efforts on 
managing the demand including appropriateness 
activities that are in progress and ensuring imaging 
requests are tied to patient outcomes. Actions to be 
undertaken outlined in three fundamental components 
of the plan include: managing costs; managing wait 
times; and managing demand.

The success of managing the costs, wait time and 
demand is dependent on shared accountability with 
the DI provincial program, AHS medical leaders and 
collaboration with referring clinicians.

AHS is also in the process of implementing a shared 
provincial clinical information system, Connect Care, for 
AHS clinicians. When fully implemented, “the Connect Care 
initiative will help improve patient outcomes and support 
consistent use of health information across Alberta.”47

According to the Diagnostic Imaging Service Plan  
2019–2020, AHS was to provide non-AHS clinicians 
access to an order entry portal. At the time of our audit, 
it was unclear how Connect Care will serve primary care 
and non-AHS clinicians. Connect Care has the capability 
to provide access; however, as indicated by AHS 
management, Alberta Health is responsible for granting 
access to the system.

Connect Care has the potential to help clinical and 
operational staff. However, Connect Care:

• is not anticipated to be fully implemented until fall 2023

• is not being provided to primary care and non-AHS 
clinicians who submit the majority of CT and MRI 
referrals

• has CDS tools for DI and they will not be mandatory

• will not have protocoling guidelines fully developed 
until fall 2023

47 Alberta Health Services, Connect Care - Physicians, February 2021, https://albertahealthservices.ca/info/Page15973.asp

Management does not anticipate the features and 
capability of Connect Care to schedule patients across 
the zones to be fully utilized given the reluctance of most 
patients to travel for services.

RECOMMENDATION:  
Implement and measure the effectiveness of standard 
operational policy and work-flow for electronic 
order entry

We recommend Alberta Health work with Alberta Health 
Services and stakeholders to implement, and measure 
the effectiveness of, standard operational policy and 
work-flow for electronic order entry that will assist 
primary care and non-AHS clinicians when ordering CT 
and MRI exams.R

RECOMMENDATION:  
Improve the outpatient CT and MRI intake and 
scheduling processes 

We recommend for outpatient CT and MRI exams, 
Alberta Health Services:

• standardize the intake and scheduling processes, 
including the use of CDS tools

• implement a process to standardize protocoling and 
monitor adherence to prioritization and protocoling 
standards

• execute the Diagnostic Imaging, CT and MRI 
Implementation Plan to meet wait time targets
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Consequences of not taking action
AHS Path to Care states one of its goals is to “support 
fair and equal access to health services for all Albertans 
no matter where they live in the province.” The current 
system does not provide the desired access to diagnostic 
imaging services for Albertans.

Without centralized and standardized processes that 
incorporate CDS tools for all of Alberta, it will be difficult 
for AHS to obtain optimization of CT and MRI service 
delivery.

Wait times, which exceed targets, may lead to 
diminished health outcomes for patients. They may also 
create economic inefficiencies.48

Measuring and Reporting 
on Performance

Context
AHS delivers CT and MRI exams in a complex 
environment subject to external factors such as 
COVID-19 and ongoing budgetary constraints. It is 
important AHS develop a continuous management 
system to measure and analyze the results of its CT 
and MRI intake and scheduling process to know if it is 
working and what improvements it needs to make. To do 
so, management should consider the following guidance 
adapted from PSAB SORP-2.49 

A performance management system consists of several 
steps that are interwoven and that flow back and forth. 
These steps include the following:

• developing a strategic plan for CT and MRI functions
that aligns with the strategic direction and priorities
of AHS

• developing an annual or multi-year plan that outlines
objectives and commitments or targets

• measuring, monitoring and assessing actual results
to planned results

• communicating the extent to which planned results
were achieved, explaining significant differences and
identifying where further investigation is required

48 Sutherland, Greg, Nigel Russell, Robyn Gibbard, and Alexandru Dobrescu. The Value of Radiology, Part II, June 2019.
49 PSAB SORP-2 - Public Sector Accounting Board Statement of Recommended Practice 2.
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Program 
delivery 

Learning and 
adjusting

As depicted in the diagram above, the process 
is continuous, with no start or finish, requiring 
amendments on a regular basis to reflect changing 
circumstances and new information.

Criteria
AHS should have systems to measure and report the 
performance of diagnostic CT and MRI services to 
identify improvement and promote best practices across 
the province.

Our findings

Key findings

• AHS has most of the data and reporting capability
it needs, but important components of AHS
performance management system for diagnostics
needs improving.
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Important components of AHS 
performance management system for 
diagnostics need improvement 

Management does not complete progress 
reporting on their operational plan nor do they 
have a current approved operational plan 

50  Diagnostic Imaging 2018-19 (Year 2) Operational Plan.

DI management developed a 2018–2019 operational 
plan that aligns with the AHS 2017–2020 Health Plan 
and Business Plan. 

We examined the operational plan and extracted three 
examples of items related to CT and MRI services 
highlighted in the table below:

2018–2019 Actions Measure/Milestone Baseline

• Implement Path to Care time 
stamps to better monitor patient 
wait times and referral issues/
bottle necks.

• Implement 80 per cent of  
time stamps identified for 
outpatient referral process  
by March 31, 2019

• Four of six time stamps 
implemented

• Manage wait times for CT and 
MRI to ensure Priority 1 and 2 
patients have their studies within 
the timeframe set out in the AHS 
prioritization guideline.

• 90 per cent of P1 & P2 patients 
receive their examinations within 
the timeframe by  
March 31, 2020

CT 
• P1 – 0 per cent 

• P2 – 0 per cent   

MRI 
• P1 – 3.55 per cent 

• P2 – 0 per cent 

• Review and update the service 
delivery plan for imaging 
service to ensure the service 
meets the clinical needs of the 
communities.

• Service delivery plan revised 
by DI and submitted for 
stakeholder feedback by 
September 30, 2018

• Service Plan 2014–2015

Source: AHS DI Operational Plan

We asked management for their progress reporting 
against the plan and they informed us the last progress 
report was completed in the final quarter of 2017–2018. 
We examined the last progress report that consists 
of an Excel spreadsheet with one section to provide 
comments. The progress report had several measures 
that were not updated and those that were, did not 
provide detailed explanations as to why targets were not 
met. Even when the progress report was being utilized, 
it was not provided to anyone outside of the diagnostic 
imaging executive management team. 

Based on information from the AHS internal reporting 
system and confirmation from management, the 
milestones outlined in the examples above have not been 
achieved.

The 2018–2019 operational plan we examined states 
that operational plans are critical to the organization 
as they support the development of key accountability 
documents.50 However, it is clear from the absence of 
timely or complete progress reporting, and delays in 
approving the plan, that AHS is not performing functions 
it deems critical for ensuring accountability for desired 
outcomes.
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As of August 2020 the 2019–2020 operational plan was  
not approved, nor did we see evidence of an approved 
2020–2021 operational plan. 

Management provided us with a memo from the 
vice president, corporate services and chief financial 
officer stating operational plans for the 2019–2020 year 
would not be collected. However, senior leaders were 
encouraged to use their plans.

AHS utilizes data, on an ad hoc basis, to manage 
operations and promote best practice
AHS uses Tableau51 dashboards to capture both financial 
and non-financial information for CT and MRI services. 
Users have the ability to drill down to see more detailed 
information such as zones, sites and procedures. 
Examples of dashboards include:

• Exam Volumes and Cost per Exam—provides 
information on DI exam activity and cost per exam, 
including expense by object such as: medical and 
surgical supplies, salaries and other expenses. 
Information is based on both actual and budget.

• Staffing Vacancy Management—provides 
information on current program performance relative 
to Operational Best Practice (OBP) targets. It contains 
information from the approved workbooks including 
targets and target groups. 

• Calculator - Daily Picture—provides information 
on daily exam activity for the last 182.5 days (six 
months). The period is from the most recent data 
extract. The main content of the dashboard includes: 
zone/site; patient type; modality;52 age category; 
worked shift; and hour of day. Target is by modality 
based on OBP.

• Utilization Rate per 1,000—province’s information 
on exams by patient postal codes for each site across 
the province for all modalities within DI. The main 
content of the dashboard includes: modality; patient 
geographical locations; exam description; service 
zone/site; and unique patient count.

• Exam Volumes and WLU Analysis Dashboard— 
provides information for each zone/site and modality 
on DI equipment utilization. The main content of the 
dashboard includes indicators of total exams, total 
workload units (WLU) and WLU per exam.

51  Tableau is an interactive data visualization software providing users with analytics to help monitor operations.
52  Modality represents the type of exam, for this audit, it represents CT and MRI exams.

Management also uses Access Owl – Online Wait, 
Performance and Activity Reporting System, which 
resides in Tableau. This reporting system provides wait, 
target and activity reporting for AHS DI for up to 24 
months and includes statistics provincially, by zone, by 
site, by body part and by special group.

The provincial executive team responsible for diagnostic 
imaging has access to data and dashboard reporting. They 
receive standard reporting each month on financial status, 
comparing budget to actuals. 

Management did not provide evidence of regular or 
standardized reporting on important non-financial 
information—such as volumes, utilization, wait time, 
nor of a formalized continuous improvement process. 
This ad hoc reporting makes consistent evaluation, 
improvement and accountability more challenging.

While management does not have a formal continuous 
improvement process, they provided us examples 
of initiatives focused on improving patient care and 
promoting best practice within diagnostic imaging.

Management recognizes there are opportunities to 
further develop their measuring and reporting processes 
and continue to work towards a culture of continuous 
improvement.

AHS does not capture valuable information due 
to zone system limitations
Due to limitations of the various zone systems, AHS 
is not able to capture valuable intake and scheduling 
information. For example, AHS does not capture:

• patient no-shows and cancellations

• exam outcomes

Patient no-shows and cancellations can be costly as 
machines sit idle if sites are unable to fill the time 
slot. While some sites have the ability to track this 
information, AHS does not track it provincially due to 
limitations within some zone systems. Without this 
information, AHS does not know the cost impact, nor 
are they able to implement efficiencies, if necessary, to 
reduce the number of no-shows and cancellations.
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Tracking exam outcomes would assist in guiding 
management decisions and in providing medical 
evidence to support physician-ordering practices. For 
example, as noted earlier in the report, we identified a 
large variance in the use of contrast medium between 
the Edmonton and Calgary zones. If AHS were to track 
exam outcomes it would provide information to support 
the use or non-use, of a contrast medium. 

Exam outcomes also provide valuable information when 
developing CDS tools.

RECOMMENDATION:  
Measure and report on performance to identify areas of 
improvement and promote best practices 

We recommend Alberta Health Services implement 
a process for regular measuring and reporting on 
performance for intake and scheduling of outpatient CT 
and MRI exams to identify areas of improvement and 
promote best practices. 

Consequences of not taking action
If AHS does not use performance information 
regularly for continuous improvement, it is missing 
out on a valuable tool that could assist in improving 
operational effectiveness and efficiency.



30   Report of the Auditor General—April 2021

Impact of COVID-19
Although the COVID-19 pandemic was not in scope for 
this audit, we extracted data from Tableau to determine 
the impact COVID-19 had on monthly CT and MRI exams. 

We found that for both CT and MRI there was a large dip 
in imaging numbers in April 2020. By June 2020 the 
number of exams performed was similar to June 2019 
pre-COVID numbers. The COVID-19 pandemic does not 
influence the findings of this audit. 

CT Exam Count June 2019 to December 2020

MRI Exam Count June 2019 to December 2020  

AHS Response to COVID-19 Related to 
Diagnostic Imaging (DI) Services
Management informed us they took the following actions 
in response to the pandemic:

• Reduced outpatient imaging at large acute sites

 › Shifted outpatient CT and MRI imaging to AHS 
outpatient facilities and to smaller facilities, where 
possible, to allow for greater social distancing, 
and reduce exposure to other patients and staff

 › Allowed larger sites to focus efforts on inpatient 
and emergency exams

• Re-triage of referrals

 › Re-triaged patients starting with lower priority 
exams

 › Continued, rescheduled, or postponed imaging 
depending on patient urgency

 › Contacted patients to inform them about their 
rescheduling

• Called patients prior to exams to screen for COVID-19 
symptoms

• Provided a memo to referring clinicians outlining the 
response plan, and its effect on patients scheduled 
exam times
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Management’s plan for resuming services includes a 
staged approach outlined below:

Stage 1 

• Accept new requests for urgent or planned exams

• Rebook deferred patients for urgent (P1)53  
or semi-urgent (P2) exams

Stage 2

• Continue to rebook semi-urgent (P2) patients

• Rebook P3 exams using the original appointment 
date as a base point for the reschedule

• Accept new referrals for routine exams based on 
capacity

• Restart mobile MRI operations

Stage 3

• Continue efforts to revert back to pre-pandemic 
activity level, and catch-up with exams affected by 
COVID-19

AHS also has a plan to deal with surges of COVID-19 
numbers. The plan has different triggers that, if they 
occur, will initiate actions. The triggers include the 
number of critically ill COVID-19 patients, increase in 
patient load or decrease in functional capacity such 
as room availability. The actions AHS can initiate 
include re-triaging patients, or rescheduling exams to 
outpatient/community facilities. 

53  AHS management informed us that some P1 patients chose not to come at their scheduled time.

Audit Responsibilities 
and Quality Assurance 
Statement
Management of AHS is responsible for intake and 
scheduling of publicly funded outpatient diagnostic CT 
and MRI services. 

Our responsibility is to express 
an independent conclusion 
on whether AHS has effective 
and efficient intake and 
scheduling processes for 
publicly funded diagnostic CT 
and MRI services to assist in 
determining the right services 
for patients, as determined by 
medical evidence, within AHS 
established timelines.

We conducted our audit in accordance with Canadian 
Standard on Assurance Engagements 3001 issued by 
the Auditing and Assurance Standards Board (Canada). 
The Office of the Auditor General applies Canadian 
Standard on Quality Control 1 and accordingly, 
maintains a comprehensive system of quality control, 
including documented policies and procedures 
regarding compliance with ethical requirements, 
professional standards and applicable legal and 
regulatory requirements. The office complies with 
the independence and other ethical requirements of 
the Chartered Professional Accountants of Alberta 
Rules of Professional Conduct, which are founded 
on fundamental principles of integrity and due care, 
objectivity, professional competence, confidentiality and 
professional behaviour.
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