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Background

There are 155 public hospital corporations in 

Ontario, each providing patient services at one or 

more locations. Public hospitals in the province are 

generally governed by a board of directors and are, 

for the most part, incorporated under the Corpora-

tions Act. The board is responsible for the hospital’s 

operations. As well, each hospital is responsible for 

determining its own priorities to address patient 

needs in the communities it serves. The Public Hos-

pitals Act and its regulations provide the framework 

within which hospitals operate. 

Hospital boards are also accountable to the Min-

istry of Health and Long-Term Care (Ministry), 

which provides approximately 85% of total hospital 

funding, some of which can only be used for speci-

fied purposes. Other funding sources may include 

internally generated surpluses, such as those from 

semi-private and private accommodation charges, 

cafeteria sales, and parking revenues. Donations, 

which may be restricted to specified purposes, also 

help fund hospitals. In the 2005/06 fiscal year, the 

total operating cost of the 155 hospital corporations 

was approximately $17.5 billion. This excludes most 

physicians’ services that are provided to hospital 

patients and paid for by the Ministry to physicians 

through the Ontario Health Insurance Plan (OHIP).

Diagnostic medical imaging includes the use 

of x-ray, ultrasound, magnetic resonance imaging 

(MRI), and computed tomography (CT) to pro-

vide physicians with important information used 

in diagnosing and monitoring patients’ conditions. 

According to the World Health Organization, diag-

nostic imaging is necessary for the appropriate 

and successful treatment of at least a quarter of all 

patients. There were about 10.6 million diagnostic 

imaging tests conducted in Ontario hospitals in the 

2005/06 fiscal year, broken down by type of test in 

Figure 1. 

Figure 1: Diagnostic Tests in Ontario Hospitals by 
Percentage, 2005/06 Fiscal Year
Source of data: Ministry of Health and Long-Term Care
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Although CT and MRI examinations are a small 

percentage of the number of diagnostic imaging 

procedures performed overall, our audit focused on 

CTs and MRIs, since the equipment can cost several 

million dollars, there are health safety risks associ-

ated with the examinations, and the use of CT and 

MRI scanners has been increasing over the years. 

According to ministry data, between the 1994/95 

and 2004/05 fiscal years, the total number of CT 

examinations increased almost 200%, and MRI out-

patient examinations increased over 600%. (See 

Figure 2.) 

In reports issued in April 2005 and May 2006, 

the Institute for Clinical Evaluative Sciences 

(ICES) indicated that the reason for such a signifi-

cant increase in the use of this equipment was not 

clear. However, it was likely due to a combination 

of factors including: greater patient and physician 

demand, the availability of more scanners, longer 

operating hours for MRI scanners due to increased 

funding, new indications for use, physician con-

cern about litigation, increased use of scanning to 

monitor response to therapy, and the capability of 

new CTs to complete examinations faster. Accord-

ing to Medical Imaging in Canada, 2005, a report 

by the Canadian Institute of Health Information, 

Ontario has a total of 108 CT and 58 MRI scanners. 

The numbers of scanners and of scans completed in 

Ontario relative to other large provinces are shown 

in Figure 3.

CT, also known as computer assisted 

tomography (CAT), uses a series of x-rays to cre-

ate virtual images of slices of a patient’s body. A 

computer then processes the data to create three-

dimensional images of the structures within the 

body. Physicians use CT scans for diagnosing a 

wide range of conditions, such as head injury, chest 

trauma, musculoskeletal fractures, and for mon-

itoring cancer. MRI machines use a strong magnetic 

field (10,000 to 30,000 times stronger than the 

Figure 2: Number of CT and MRI Examinations in Ontario by Fiscal Year
Source of data: Ministry of Health and Long-Term Care
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earth’s magnetic field) and radio waves to generate 

images of areas inside the body. MRI is especially 

useful in imaging the brain, spine, abdomen, pelvis, 

soft tissues of the joints, and the inside of bones. 

Audit Objective and Scope

The objective of our audit was to assess whether 

selected hospitals had adequate policies and pro-

cedures in place to ensure that the management 

and use of medical imaging equipment, particularly 

MRI and CT equipment, meets patient needs effi-

ciently and is in compliance with applicable legis-

lation, and that test results are accurately reported 

on a timely basis. 

We conducted our audit work at three hospitals 

of different sizes that provide services to a vari-

ety of communities: Grand River Hospital serving 

the region of Waterloo and area, University Health 

Network in Toronto comprised of the Toronto Gen-

eral Hospital, the Toronto Western Hospital and 

the Princess Margaret Hospital, and Peterborough 

Regional Health Centre serving Peterborough and 

area. In conducting our audit, we reviewed relevant 

files and administrative policies and procedures, 

interviewed appropriate hospital and ministry staff, 

and reviewed relevant research including that on 

the delivery of diagnostic imaging services in other 

jurisdictions. We also conducted preliminary visits 

at two other hospitals to become familiar with their 

diagnostic imaging equipment operations. In addi-

tion, we discussed the delivery of diagnostic ser-

vices—in particular MRI and CT examinations—in 

Ontario with representatives of the Canadian Asso-

ciation of Radiologists, the Ontario Association of 

Medical Radiation Technologists, the Healing Arts 

Radiation Protection Commission, and the Min-

istry’s Expert Panel on MRI and CT.

This audit and the audit in Section 3.05 con-

stitute the first value-for-money (VFM) audits 

conducted of the hospital sector, enabled by an 

expansion of the mandate of the Office of the Audi-

tor General of Ontario effective April 1, 2005. The 

expansion allows us to conduct VFM audits of insti-

tutions in the broader public sector such as hos-

pitals, children’s aid societies (see Section 3.02), 

community colleges (see Section 3.03), and school 

boards (see Section 3.11). 

Our audit fieldwork was substantially completed 

in May 2006 and was conducted in accordance 

with the standards for assurance engagements, 

encompassing value for money and compliance, 

established by the Canadian Institute of Chartered 

Accountants and accordingly included such tests 

and other procedures as we considered necessary in 

the circumstances, except as explained in the Scope 

Limitation section that follows. The criteria used 

to conclude on our audit objective were discussed 

with and agreed to by senior hospital management.

We did not rely on the Ministry’s Internal Audit 

Services to reduce the extent of our audit work 

because they had not recently conducted any audit 

Figure 3: CT and MRI Scanners and Examinations, Selected Provinces, 2005
Source of data: Medical Imaging in Canada, 2005, Canadian Institute for Health Information

CT MRI

Scanners/
Million (Pop.)

Examinations/
Thousand (Pop.)

Scanners/
Million (Pop.)

Examinations/
Thousand (Pop.)Province

Ontario 8.7 79.4 4.7 27.4

Alberta 9.3 90.8 7.8 36.6

British Columbia 10.9 78.2 5.5 18.4

Quebec 14.0 90.1 6.5 21.7
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work on diagnostic services within hospitals. None 

of the hospitals we visited had an internal audit 

function. 

SCOPE LIMITATION

On November 1, 2004, sections of the Quality of 

Care Information Protection Act, 2004 (Act) and 

related regulations came into force that prohibit 

the disclosure of information prepared for or by a 

designated quality-of-care committee unless the 

committee considers the disclosure necessary to 

maintain or improve the quality of health care. 

Similarly, anyone to whom such a committee dis-

closes information may share the information only 

if it is considered necessary to maintain or improve 

the quality of health care. We understand that this 

legislation was designed to encourage health pro-

fessionals to share information to improve patient 

care without fear that the information would be 

used against them. 

The Act prevails over all other Ontario statutes, 

including the Auditor General Act, unless specific-

ally exempted. One of the three hospitals that we 

visited had designated a quality-of-care committee 

under the Act, and information relating to any an-

alysis and follow-up of critical, severe, and near-

miss incidents (for example, unusual occurrences 

causing injury to patients or hospital employees) 

associated with diagnostic imaging was prepared 

for this committee. Due to the Act, our access to 

such information was prohibited. Therefore, we 

were unable to determine whether this hospital had 

an adequate system in place to analyze and follow 

up on diagnostic imaging incidents and take correc-

tive action, where necessary, to prevent similar inci-

dents in the future.  

The other two hospitals we visited did not have 

a designated quality-of-care committee; therefore, 

we were able to review their processes to analyze 

and follow up on incidents. 

Our concerns over the scope limitation imposed 

by the Quality of Care Information Protection Act, 

2004 were also mentioned in our 2005 Annual 

Report audit of health laboratory services, where 

we were unable to determine whether the Ontario 

Medical Association’s quality management program 

for laboratory services was functioning as intended. 

In fact, we have expressed concerns with the scope 

limitation since December 2003, when the Act was 

introduced for first reading in the Legislature. We 

continue to be concerned about the impact of the 

Act on our current and future audit work, and the 

effects it has on our ability to determine whether 

important systems, which can affect patient safety 

and treatment, are functioning as intended. 

Summary 

All of the hospitals we visited were managing and 

using their medical imaging equipment, specifically 

CTs and MRIs, well in some areas, such as operat-

ing patient appointment-scheduling systems and 

participating in Ontario’s Wait Time Strategy to 

reduce wait times. Notwithstanding, hospitals can 

still improve their management and use of CTs and 

MRIs to better meet patient needs—for instance, 

by adopting best practices from other jurisdictions. 

More specifically, we found that the hospitals we 

visited generally did not use referral guidelines 

to ensure patients received the most appropri-

ate test, did not always clearly prioritize patients 

based on their needs, and were not able to fully uti-

lize their equipment despite patient waiting lists. 

Furthermore, the hospitals needed to do more to 

ensure the safety of patients and hospital person-

nel, including ensuring that exposure to radiation 

is as low as reasonably achievable. In particular, 

our observations on the operation of MRIs and CTs 

included:
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• The Canadian Association of Radiologists 

(CAR) has noted that 10% to 20% of diag-

nostic imaging examinations that physicians 

order are not the most appropriate test in 

the circumstances, given the patient’s clini-

cal symptoms. Notwithstanding, the hospitals 

we visited were generally not using referral 

guidelines (such as CAR’s September 2005 

guidelines) to help ensure that the most 

appropriate diagnostic test was ordered.

• Hospitals receive about $1,200 from the 

Workplace Safety Insurance Board of Ontario 

(WSIB) for each WSIB out-patient provided 

with an MRI examination. At two of the hos-

pitals we visited, we noted that WSIB patients 

received much quicker access to their MRI 

examination than did non-WSIB patients. 

For example, at one hospital the WSIB out-

patients received their MRI within an average 

of five days, while other out-patients waited 

25 days on average. 

• Wait times reported on the Ministry’s web-

site combine in-patient and out-patient 

wait times, even though in-patients gener-

ally receive their examination within a day. 

For example, at one hospital the ministry-

reported wait time for a CT was 13 days, but 

out-patients actually waited about 30 days. 

As well, the starting point for measuring wait 

times has not been clearly established. In the 

sample we tested at one hospital, if all the 

wait times had been measured from the time 

the completed referral form was received, 

rather than from the time it was entered into 

the system, the reported wait time would have 

been an average of 13 days longer.  

• Most CTs and one MRI at the hospitals we vis-

ited did not regularly operate on the week-

ends. We also noted that most CTs and MRIs 

were generally in operation for more than 

80% of their posted operating hours, but that 

about half of the CTs at one hospital were 

scheduled to operate eight hours or less on 

weekdays. Hospital management indicated 

that a shortage of technologists and radiolo-

gists and a lack of funding prevented them 

from operating the machines for longer peri-

ods of time, even though waiting lists existed 

for these tests. 

• Many referring physicians and staff at the hos-

pitals we visited indicated that they were not 

aware that CT examinations expose patients 

to significantly more radiation than conven-

tional x-rays. For example, one CT of an adult’s 

abdomen or pelvis is approximately equivalent 

to the radiation exposure of 500 chest x-rays. 

Although other countries, such as Britain and 

the U.S., have established radiation dose ref-

erence levels to guide clinicians in establish-

ing CT radiation exposure levels for patients, 

Ontario has not. Given that with CTs, better 

image quality can be obtained by increasing the 

level of radiation, reference levels are benefi-

cial because they provide guidance on accept-

able levels of radiation to produce an adequate 

diagnostic image. Without such reference lev-

els, patients could receive more radiation at one 

hospital than at another for the same type of 

examination.

• Staff at the two hospitals we visited that per-

formed pediatric CT examinations indicated 

that in close to 50% of the selected cases the 

appropriate equipment settings for children 

were not used. As a result, the children were 

exposed to more radiation than necessary for 

diagnostic imaging purposes. In addition, a 

recent survey of referring pediatricians in the 

Toronto area found that 94% underestimated 

the radiation exposure for children from CT 

examinations. Furthermore, since children’s 

organs are more sensitive to radiation than 

those of adults, the use of an adult setting for 

one CT examination of a child’s abdomen  

and pelvis was estimated to be equivalent to 
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over 4,000 x-rays, which is eight times the 

radiation an adult would be exposed to on the 

same setting. Using less radiation is particu-

larly important when the patient is a child, 

since children exposed to radiation are at a 

greater risk of developing radiation-related 

cancer later in life. 

• None of the hospitals that we visited had 

analyzed the number of CT examinations 

by patient or monitored radiation dosages 

absorbed by patients. At the two hospitals that 

were able to provide us with information for 

2005, 353 patients had at least 10 CT exami-

nations, and several patients had substan-

tially more examinations than that during 

that year. As well, at the two hospitals that 

performed pediatric CTs, 58 children received 

more than one CT examination, including 14 

children who had at least three, and one child 

with six examinations in 2005. In addition, 

these patients may have received additional 

CT examinations at other hospitals or in other 

years, which would also add to their lifetime 

radiation exposure. The International Com-

mission on Radiological Protection (ICRP) 

cautions that while many diagnostic proce-

dures with relatively high radiation doses 

(such as CTs) are very useful medical imaging 

tools, repeated examinations may expose 

patients to a level of radiation which evidence 

shows may cause cancer. 

• Radiation protection practices include using 

protective accessories, such as a lead sheet, to 

cover a patient’s body parts that are sensitive 

to radiation. At the hospitals we visited, poli-

cies on the use of protective accessories for 

CTs varied from shielding a patient’s repro-

ductive organs to shielding other superficial 

organs outside the area under examination. 

However, actual shielding practices varied. 

One hospital informed us that lead sheets 

were placed over and under a patient’s body if 

doing so did not interfere with the diagnostic 

image, whereas another hospital provided no 

similar protection for patients undergoing a 

CT. 

• Individuals who are exposed to radiation as 

part of their job are required to wear dosim-

eters, a device used to measure radiation expo-

sure. However, we found that the majority of 

interventional radiologists at one hospital, 

who are exposed to higher levels of radia-

tion since they perform procedures close to 

the radiation source, were not wearing their 

dosimeters. As a result, the hospital was un- 

able to tell whether these physicians exceeded 

annual maximum radiation doses established 

under the Occupational Health and Safety Act. 

• Unlike x-ray operations, since there are no CT 

operating standards specified under the Heal-

ing Arts Radiation Protection Act, the Ministry 

does not examine CT operations, even though 

CTs expose patients to significantly more radi-

ation than x-rays. 

• None of the hospitals that we visited had a 

formal quality assurance program in place to 

periodically ensure that radiologists’ analyses 

of CT and MRI examination images were rea-

sonable and accurate. A 2001 British research 

article determined that clinically significant 

or major errors (those that would potentially 

alter patient management decisions) in radi-

ologists’ reports ranged from 2% to 20% for 

CT examinations and from 6% to 20% for MRI 

examinations.

We wish to acknowledge the co-operation we 

received from the hospitals visited as well as from 

the Ontario Hospital Association in co-ordinating 

our first audit in this sector. In particular, we wish 

to thank the hospital management, staff, and physi-

cians for their input and open discussions through-

out the audit process.
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Detailed Audit Observations

REFERRAL GUIDELINES

A 2003 study done in the United States found that 

regions with the highest expenditures on health 

care (including the increased use of diagnostic tests 

such as CT and MRI) had no better patient out-

comes; in fact, somewhat surprisingly, the study 

indicated there was a trend towards poorer out-

comes for patients with similar acuity in higher-

expenditure regions. Clinical practice guidelines can 

help clinicians determine which diagnostic tests are 

most appropriate and when they should be done. 

The ICES report Access to Health Services in Ontario 

(April 2005) recommended that evidence-based 

guidelines for appropriate use of CT and MRI scan-

ning be developed for use in Ontario. ICES also 

noted that the American College of Radiology had 

established appropriateness criteria for diagnostic 

imaging and, at that time, the Canadian Association 

of Radiologists (CAR) was developing evidence-

based guidelines for diagnostic imaging procedures. 

In October 2004, the Ministry of Health and 

Long-Term Care established the Expert Panel on 

MRI and CT (Panel), with hospital, academic, and 

ministry representation. In its April 2005 report, 

the Panel identified the need for MRI and CT refer-

ral guidelines, due to a perception that referring 

physicians–both specialists and non-specialists–

are not sufficiently informed about the appropri-

ate clinical use of MRIs and CTs. In addition, the 

Panel stated that referring physicians need to be 

better educated about the range of diagnostic tests 

available. To address these concerns, the Panel 

recommended that the Ministry assess the CAR 

guidelines, once developed, and those from other 

jurisdictions, such as the U.S. and Britain, with the 

goal of adopting and implementing guidelines for 

the appropriate use of MRIs and CTs in Ontario. 

In September 2005, the Canadian Association 

of Radiologists published Diagnostic Imaging Refer-

ral Guidelines, which are based on the British Royal 

College of Radiologists’ guidelines. CAR noted that, 

according to research from around the world, 10% 

to 20% of diagnostic imaging examinations that 

physicians order are not the most appropriate ones, 

given the patient’s clinical symptoms. Therefore, 

the guidelines were aimed at assisting physicians 

to choose the most appropriate diagnostic imaging 

tests for their patients. We were informed that the 

Panel was assessing these guidelines.

The CAR’s guidelines were introduced as a small 

pilot project at a New Brunswick hospital in 2005. 

The guidelines were embedded into the hospital’s 

diagnostic imaging order entry system. The sys-

tem provides feedback to referring physicians on 

the appropriateness of ordered tests, based on the 

patient information provided (such as the patient’s 

relevant medical history and symptoms and the 

examination ordered). Preliminary results indi-

cated that 86% of tests were appropriately ordered. 

In addition, while the guidelines were not used to 

restrict the freedom of physicians to order what 

they believed was the most appropriate test for 

their patient, the pilot study noted that physicians 

generally changed the diagnostic test being ordered 

when the software indicated another test was more 

appropriate. At the time of our audit, a larger pilot 

project was under way at the Children’s Hospital of 

the Winnipeg Health Sciences Centre.  

Other than a few specific ordering guidelines, 

such as the Ministry’s stroke protocol and Cancer 

Care Ontario’s practice guidelines for certain types 

of cancer, no other MRI and CT ordering or appro-

priateness guidelines were formally used by the 

hospitals that we visited. In fact, in some cases, the 

referring physicians we spoke with did not know 

that the CAR guidelines existed. However, all the 

referring physicians and radiologists we contacted 

indicated that they were in favour of guidelines of 

this nature. 
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In the absence of guidelines, the hospitals indi-

cated that various other approaches were used to 

help ensure the appropriateness of CT and MRI 

examinations ordered by referring physicians. At 

one hospital, the radiologist, chief of emergency, 

and other key medical personnel indicated that 

most cases were discussed with the radiologist first 

to ensure that the most beneficial diagnostic test is 

performed. At another hospital, we were informed 

that discussion of the appropriateness of diagnos-

tic tests between radiologists and internal refer-

ring physicians occurred occasionally. However, 

we were told that the radiologists did not proac-

tively pursue these consultations for two reasons: 

firstly, the radiologists believed that they did not 

have enough time to consult with physicians; and 

secondly, they did not want to question the judg-

ment of their colleagues or risk possible confronta-

tion among co-workers. At the third hospital, we 

were informed that the radiologist would contact 

the referring physician if there were any concerns 

about the appropriateness of the ordered test, but 

that this was seldom necessary due to the physi-

cians’ familiarity with the tests. As well, most radi-

ologists we spoke with agreed that physicians who 

did not work at the hospital and had not specifically 

discussed a patient’s case with the radiologist, usu-

ally did not provide sufficient clinical information 

with the request for a diagnostic test to enable the 

radiologist to determine whether the requested test 

was the most appropriate one. In the absence of 

this clinical information, the requested tests were 

performed as ordered. 

ACCESS

Appointment Scheduling

At the hospitals we visited, CT and MRI appoint-

ments for in-patients and emergency patients were 

generally booked by hospital staff directly into the 

hospital’s information system. For other patients, 

such as out-patients, referring physicians com-

pleted a hospital form to request either a CT or an 

MRI appointment. This form generally required the 

patient’s name, address, health card number, and 

clinical history, as well as the nature of the test to 

be conducted. 

Once an out-patient appointment request form is 

received by the hospital, it is reviewed to ensure that 

all of the required information is complete. Incom-

plete forms are returned to the referring physician. 

For completed CT request forms, the hospitals 

book an appointment and inform the referring phy-

sician or the patient directly of the date and time 

of the appointment. The hospitals we visited gen-

erally reserved time each day for in-patient, out-

patient, and emergency CT appointments and also 

conducted emergency CT examinations as required. 

We were told by hospital management that emer-

gency patients were generally the top priority, fol-

lowed by in-patients, and then out-patients. As 

well, we noted that out-patient CT appointments 

were generally booked on a first-come, first-served 

RECOMMENDATION 1

To better ensure that patients receive the most 

appropriate diagnostic test given their clinical 

symptoms, and thereby help reduce unneces-

sary tests, waiting lists, and unnecessary expo-

sure to medical radiation, hospitals should:

• in conjunction with the Ministry, evalu-

ate the benefits of using diagnostic imaging 

referral guidelines, such as those issued by 

the Canadian Association of Radiologists, to 

assist with determining the appropriateness 

of tests; and

• have a process in place to identify possi-

bly inappropriate diagnostic imaging tests 

ordered by referring physicians, particularly 

with respect to CT and MRI referrals.
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basis with the exception of cancer patients and 

urgent out-patients at two of the hospitals we vis-

ited. The hospitals reserved time for cancer patients 

to provide these patients quicker access, and they 

reserved or added on time for urgent out-patients. 

We were informed by hospital management at two 

of the hospitals we visited that out-patient CT scans 

are generally not prioritized because not enough 

information is provided on the appointment 

request form and, in general, there is little reason to 

prioritize because there is not a long waiting time 

for a CT appointment. 

Completed MRI request forms are forwarded to 

a radiologist who prioritizes the requests according 

to the patient’s medical needs. One of the hospitals 

we visited had defined four priority codes, such as 

code 1 for immediate threat to life or permanent 

loss of function, down to code 4 for chronic and 

stable pathology, routine follow-up, and screening 

studies. However, at the other two hospitals we vis-

ited, the priority levels were not defined, and radi-

ologists generally prioritized MRI examinations as 

high, medium, or low urgency; or urgent or rou-

tine, respectively. Therefore, different radiologists 

at these hospitals could assign a different priority 

to patients with similar conditions. As a result, the 

hospitals could not ensure that patients with simi-

lar conditions had the same access to MRI examina-

tions. In December 2005, the Ministry of Health and 

Long-Term Care announced CT and MRI priority 

categories with associated wait-time benchmarks, 

as shown in Figure 4. As discussed more fully in 

the Wait Times section of this report, the hospitals 

participating in the Ministry’s Wait Time Strategy, 

which includes the three hospitals we visited, will 

have to report wait times based on these priority 

categories by the end of 2006. We were informed 

that two of the hospitals we visited had adopted the 

Ministry’s priority levels by summer 2006. 

Once patients are prioritized, the hospitals 

then book an appointment and inform the refer-

ring physician or the patient of the date and time 

of the appointment. As with CT appointments, the 

hospitals we visited generally reserved time each 

day for in-patient, out-patient, and emergency MRI 

appointments and also conducted emergency MRI 

examinations as required. 

We were told by physicians at all three hospitals 

that there is an informal mechanism in place where 

MRI and CT appointments can be scheduled sooner, 

based on a patient’s medical needs. In these cases, 

the referring physician contacts the radiologist to 

request an earlier appointment. We recognize that 

these consultations are important to help ensure 

that patients are appropriately prioritized. However, 

in the absence of defined patient-priority levels, 

some physicians could consistently overprioritize 

their patient’s needs and may therefore obtain ear-

lier appointments for them. 

Access for Patients Covered By the Workplace 
Safety and Insurance Board of Ontario

Individuals who are injured at work in Ontario may 

need various hospital tests, including tests (such 

as an MRI) to determine whether they are healthy 

enough to return to work. The Workplace Safety 

Insurance Board of Ontario pays hospitals directly 

for conducting these examinations. For example, 

hospitals are paid about $1,200 for an MRI exami-

nation. For patients not injured at work, the costs of 

their in-patient and out-patient examinations gener-

ally must be covered by the hospital’s global budget.

The report of the Expert Panel on MRI and CT 

indicated that “all Ontarians should have timely 

Figure 4: Ontario Wait-time Benchmarks for CT  
and MRI Examinations
Source of data: Ministry of Health and Long-Term Care

Priority Wait-time Target
Priority I – Emergency scan needed Immediate

Priority II – Potential for deterioration 48 hours

Priority III – Cancer staging 2 to 10 days

Priority IV – Non-urgent scan 4 weeks
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access to MRI and CT services, with medical need 

determining the priority of their case.” However, 

in order to earn additional revenues, hospitals may 

try to provide services to as many WSIB clients as 

possible, rather than prioritizing patients based 

on need. At two of the three hospitals we visited, 

specific appointment time slots were reserved for 

WSIB out-patients in order to ensure quicker access 

to service. In addition, one of these hospitals had a 

policy of providing MRI examinations to WSIB out-

patients within two weeks of their referral. We were 

informed by one hospital’s management that WSIB 

patients received quicker access to MRI examina-

tions because WSIB would have the examinations 

done elsewhere if there was a longer wait time, 

which would result in lost revenue for the hospital. 

We selected a sample of WSIB-funded out-

patients and other out-patients who booked their 

appointments on the same day for the same type of 

MRI examination (same body part) and noted the 

following:

• 81% of WSIB-funded out-patients at one 

hospital received access to services within 

two weeks, while only 27% of the other out-

patients received access to the same services 

within two weeks. In addition, we noted that 

the WSIB-funded out-patients were usually 

prioritized as “high” in order to receive an 

examination within two weeks. 

• WSIB-funded out-patients at another hospi-

tal received their examination within an aver-

age of five days, while the other out-patients 

waited 25 days on average. 

• At the third hospital, both WSIB-funded and 

the other out-patients waited a similar length 

of time, about 32 days, to receive an MRI 

examination. This hospital did not allocate 

specific appointment time slots for WSIB-

funded patients. 

The provision of quicker access to WSIB-funded 

out-patients at two of the hospitals we visited 

appears to have resulted in longer wait times for 

other out-patients, who may be equally or more 

medically in need of an MRI examination. 

As part of its Wait Time Strategy, Ontario has 

developed four levels to prioritize patients for an 

MRI. According to the Ministry, all hospitals partici-

pating in the Wait Time Strategy will be required 

to use these levels when booking patient appoint-

ments, including appointments for WSIB patients, 

and when reporting prioritized wait times. Since all 

patients, including WSIB patients, should be priori-

tized based on consistent needs-based standards, 

this may require policy changes at some Ontario 

hospitals. 

RECOMMENDATION 2

Hospitals should establish policies to ensure 

that all patients, including Workplace Safety 

and Insurance Board patients, are prioritized for 

MRI and CT examinations in a similar manner 

based on medical need. 

Wait Times 

In February 2003 and in September 2004, the prov-

incial ministers of health met to discuss health-care 

renewal and the future of health care, including 

the need to reduce wait times and improve access 

to diagnostic services. In September 2004, the 

First Ministers agreed to achieve reductions in wait 

times in five areas, including diagnostic imaging, by 

March 31, 2007. 

As a result, Ontario’s Wait Time Strategy was 

announced in November 2004 to reduce wait times 

by improving access to health-care services for 

adult Ontarians in five areas, including MRI and CT, 

by December 2006. This strategy included fund-

ing for new and replacement MRI and CT equip-

ment and expanding the hours of operation for MRI 

services in selected hospitals. In the 2004/05 fiscal 

year, the federal and provincial funding for med-

ical equipment flowed through several initiatives, 
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including $21 million used to replace aging MRI 

scanners at seven hospitals and $45.3 million 

used to replace aging CT scanners at 23 hospitals. 

As well, the Ministry indicated that an additional 

182,700 MRI examinations were to be funded in 

hospitals and independent health facilities through 

the Wait Time Strategy at a cost of $47 million 

between November 2004 and March 2007. 

Wait-time Benchmarks
As part of the First Ministers’ agreement, the fed-

eral, provincial, and territorial ministers of health 

agreed to establish evidence-based benchmarks for 

medically acceptable wait times by December 31, 

2005, for a number of procedures, including diag-

nostic imaging procedures. The benchmarks were 

to express the appropriate amount of time, based 

on clinical evidence, to wait for a particular pro-

cedure. While benchmarks were established for 

many of the selected procedures, no targets were 

established for access to CT or MRI examinations. 

However, in December 2005, the Ministry of 

Health and Long-Term Care announced Ontario 

wait-time benchmarks, developed by clinical 

experts across the province, including targets for CT 

and MRI wait times. These benchmarks were based 

on four priority categories, as shown in Figure 4.

Although all three hospitals we visited partici-

pate in the Wait Time Strategy, these benchmarks 

were relatively new at the time of our audit, and 

therefore none of these hospitals were reporting 

wait times based on these priority levels or com-

paring wait times to these benchmarks. However, 

one hospital had established its own wait-time tar-

gets for certain types of CT and MRI examinations 

and monitored actual wait times against these tar-

gets. We noted that the wait times at this hospital 

exceeded the hospital’s own targets in 43% of the 

CT and MRI examination categories for the period 

we reviewed. We were informed that the hospital 

has a number of initiatives to decrease wait times, 

such as moving patients between sites or extending 

CT and MRI operating hours. 

Reporting Wait Times
Commencing in July 2005, hospitals participating 

in the Wait Time Strategy were required to report 

monthly wait-time information to the Ministry for 

both MRI and CT examinations to be eligible to 

receive funding for performing additional MRI exam-

inations. The wait times were to be calculated from 

the date that the test was ordered to the date that 

the examination was performed, and hospitals were 

responsible for ensuring that the data is accurate. 

The Ministry uses the data provided by the hos-

pitals to calculate the median and average wait 

times for each hospital and for the province as a 

whole. The number of days that it takes 90% of 

patients to receive their examination is also deter-

mined. According to the website, the combined 

wait times for in-patients and out-patients (exclud-

ing wait times for emergency patients) receiving 

tests from April 1, 2006, to May 31, 2006, for the 

hospitals participating in the Wait Time Strategy, 

are as shown in Figure 5. As shown in Figure 6, wait 

times for CT and MRI examinations since August 

2005 have remained somewhat stable. 

We reviewed the data submitted to the Ministry 

by the hospitals we visited and had the following 

concerns:

• The starting point for measuring the wait 

time for tests was not sufficiently defined. As a 

result, the hospitals reported wait times  

Figure 5: CT and MRI Wait Times for Participating 
Hospitals, April 2006–May 2006
Source of data: Ministry of Health and Long-Term Care

Wait Times (Days)

# of Hospitals For 90% of 
Type of Reporting Patients to 
Exam  Wait Times Median Average Receive Scan
CT 38 13 28 71

MRI 41 31 44 91
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differently. Specifically, out-patient wait times 

were based on one of the following dates:

• the date the hospital initially received the 

referral form;

• the date when the hospital received a com-

pleted referral form; or

• the date when the hospital put the referral 

information into their system. 

For example, one hospital’s process was to 

record wait times based on when the hospi-

tal received a completed referral form. How-

ever, we noted that this date was not always 

used—hospital staff indicated that paper 

referral forms (representing approximately 

20% of the hospital’s referrals) were manually 

entered into the system, and therefore errors 

(such as using the date the referral form was 

entered into the system, rather than the date 

it was received), could occur. In our sample 

of CT and MRI referral forms, if all the wait 

times had been measured from the time the 

completed referral form was received rather 

than from the time it was entered into the sys-

tem, the reported wait time would have been 

an average of 13 days longer. Hospital man-

agement indicated that it was monitoring the 

recording of wait times to better ensure com-

pliance with the hospital’s process.

• Despite the Ministry’s instructions to exclude 

emergency patients from the wait-time data, 

one hospital we visited included the wait 

times for certain emergency patients. These 

patients had a previously scheduled CT or 

MRI appointment but then had the test ear-

lier than scheduled after being admitted to 

the hospital’s emergency department. The 

wait time from the date the appointment was 

booked until the date of the emergency test 

was included in the hospital’s wait-time data. 

The hospital was unable to determine the 

magnitude of the misstatement. 

• Wait times for hospitals that have multiple 

sites are reported as an overall wait time for 

the hospital, although the wait times may vary 

significantly among sites. For example, we 

noted that median wait times for out-patient 

CT exams ranged from six days to 35 days at 

different sites of the same hospital, while out-

patient MRI examinations ranged from 14 

days to 28 days. Hospital management indi-

cated that each hospital site provides services 

based on its area of specialization (for exam-

ple, cardiac), and therefore wait times vary by 

hospital site.

Alberta, Manitoba, and Nova Scotia also report 

wait times for MRI and CT imaging. However, these 

times are defined differently from province to prov-

ince and are not readily comparable to the wait 

times reported in Ontario. 

Limitations of Wait-time Reporting 
Although the Ministry’s website provides some 

information on wait times, it does not provide wait 

times for every hospital in Ontario. For example, 33 

hospitals that have MRI and/or CT equipment are 

not included in the data since they do not receive 

funding under the Wait Time Strategy and there-

fore are not required to report this information. As 

well, wait-time data for an additional five MRI and 

Figure 6: CT and MRI Wait Times for Participating 
Hospitals, August 2005–May 2006
Source of data: Ministry of Health and Long-Term Care
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four CT scanners, operated by independent health 

facilities, are also not included. 

There were also a number of limitations to the 

wait-time information reported by hospitals to 

the Ministry at the time of our audit. For exam-

ple, the information includes follow-up tests pur-

posely scheduled for a future date, which makes 

the average wait time appear longer, even though 

the patients can receive their tests at the requested 

time and therefore have no wait time whatsoever. 

Also, in-patient and out-patient data are com-

bined, although out-patients normally wait much 

longer than in-patients. Since combining in-patient 

data with out-patient data could potentially have 

a significant impact on reported wait times, we 

examined the wait times for these two groups for 

selected months and noted that the median wait 

for an out-patient CT examination was significantly 

higher than the median reported by the Ministry. 

The wait time for MRI out-patients was slightly 

higher. (See Figure 7.) To provide more meaningful 

information to the public, one of the hospitals we 

visited posted both in-patient and out-patient wait 

times on its own website.

To address some of the limitations detailed 

above, the Ministry developed the Wait Time 

Information System (WTIS). According to the Min-

istry, the WTIS will provide more comprehensive 

data, for example, waiting time by priority level, 

waiting time to report test results, and on how long 

a patient must wait for a test as of a certain date. In 

addition, WTIS will enable physicians and hospi-

tals to better manage their waiting lists by flagging 

patients whose wait times are approaching wait-

time target benchmarks. This system is being imple-

mented between March 2006 and June 2007 in the 

hospitals participating in the Wait Time Strategy. 

We were informed that two of the hospitals we vis-

ited had implemented the WTIS by summer 2006.

Figure 7: CT and MRI Median Wait Times for In-patients versus Out-patients, Fall 2005
Source of data: Hospitals and Ministry of Health and Long-Term Care

CT Wait Times (Days) MRI Wait Times (Days)
 As Reported As Reported
Hospital In-patient Out-patient  by Ministry In-patient Out-patient by Ministry
#1 1 30 16 1 45 40

#2 0 15 10 1 22 20

#3 0 30 13 2 45 44

RECOMMENDATION 3

To help hospitals better manage their MRI and 

CT waiting lists, and provide the public with 

more reliable and useful wait-time information, 

hospitals should:

• seek further guidance from the Ministry 

to clarify the starting point for the calcula-

tion of each patient’s wait time, to ensure 

that wait-time data are being consistently 

reported across all hospitals; and 

• measure and report wait times using the 

Ministry’s new Wait Time Information Sys-

tem, including information on patient prior-

ity levels, ability to meet benchmarks, and 

out-patient wait times. 

Patient Cancellations and No-shows 

In order to ensure that diagnostic equipment is used 

efficiently and that waiting lists are minimized, it is 

important that CTs and MRIs are used to their full 

potential during operating hours. When patients 

cancel an MRI or CT appointment with little notice 

provided to the hospital, or when patients do not 
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show up for their scheduled appointment (patient 

no-shows), the equipment may not be used until 

the next patient is available. Since there is a waiting 

list for both CT and MRI examinations across the 

province, it is important that appointment cancella-

tions and patient no-shows are kept to a minimum.

All the hospitals we visited recorded MRI and 

CT appointment cancellations as well as patient 

no-shows. However, none of the hospitals had sum-

marized this information. For the two hospitals that 

tracked cancellations in a similar manner, we sum-

marized this data as shown in Figure 8. 

The third hospital included rescheduled 

appointments in their cancellation data, and there-

fore, they were unable to determine their overall 

cancellation rate. In addition, while appointments 

could be rescheduled by the hospital, the referring 

physician, or the patient, the hospital did not track 

who had rescheduled the appointment.

Appointments may be cancelled for various rea-

sons, such as a change in the patient’s condition, 

bad weather, or equipment problems at the hos-

pital. All the hospitals we visited had some proc-

esses in place to record in some cases the reasons 

for CT and MRI appointment cancellations. This 

information enables hospitals to analyze the rea-

sons for cancellations, and take action where appro-

priate to minimize them, especially last-minute 

cancellations and no-shows. However, none of the 

hospitals visited captured the information needed 

to determine what action to take.

At all of the hospitals we visited, hospital man-

agement indicated that cancellations did not affect 

the efficiency of their operations, since any CT 

or MRI time that becomes available from an out-

patient cancellation is generally filled by an in-

patient. However, MRI no-shows involve longer 

patient appointment times and more hospital 

administrative time (for example, to ensure patients 

do not have implanted metal devices). As a result, 

one hospital phoned patients to determine why 

they did not show up for their MRI appointment 

in July 2005. Although the hospital was unable to 

contact over half of the patients for various reasons, 

such as wrong phone numbers, the patients they 

contacted indicated various reasons for missing the 

appointment, including the patient was unaware of 

the appointment and the patient forgot about the 

appointment. In order to address the issue of MRI 

no-shows, hospital management indicated that they 

were considering informing the referring physician 

about the patient’s appointment. Referring physi-

cians are likely to have correct patient information 

such as phone numbers and may help to ensure that 

patients show up. Hospital management indicated 

that they plan to conduct telephone reviews of 

the reasons for MRI no-shows twice a year to help 

reduce missed appointments. 

The same hospital (operating its MRI 24 hours 

a day, seven days a week) also noted that many 

patients missed late night or early morning appoint-

ments. As a result, the hospital further monitored 

the percentage of exams cancelled from 11 p.m. to 

7:15 a.m., with a view to keeping missed appoint-

ments below 5%. For the three months ending 

December 31, 2005, two of this hospital’s sites 

had exceeded the patient no-show target and had 

an average no-show rate of almost 12%. To help 

address this situation, hospital management indi-

cated that they would accept MRI appointments 

during these hours for other hospitals’ patients, 

who otherwise may have had to wait longer for 

their appointment.

Figure 8: MRI and CT Appointment Cancellation and 
No-show Rates, 2005 
Source of data: Two of the hospitals visited

Overall Cancellation 
Rate (%)*

No-show 
Rate (%)

Hospital MRI CT MRI CT 
#1 14 8 4 2

#2 14 7 7 5
*including no-shows and excluding rescheduled appointments
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To help reduce no-shows, all the hospitals indi-

cated that they phoned MRI outpatients prior to 

their appointment date to remind them of their 

appointment and to ensure that patients were able 

to take the MRI examination. However, only one of 

the three hospitals that we visited phoned CT out-

patients to remind them of their appointment date 

and time. At the other two hospitals, management 

indicated that they were unable to do this because 

they had insufficient administrative staff to perform 

this task.  

remaining CTs at this and the other two hospitals 

operated for extended hours. One hospital oper-

ated two CTs 24 hours a day, seven days a week, 

for emergency patients. In addition, the MRIs at 

all three hospitals operated for extended hours on 

weekdays, with four MRIs at one hospital operating 

24 hours a day, seven days a week. However, most 

CTs and one MRI did not regularly operate on the 

weekend, although technologists and radiologists 

were generally on call or otherwise available if an 

emergency CT or MRI examination was needed. 

The Panel noted that hospitals reported a 

number of factors that would impede their expan-

sion of MRI and CT capacity. These include a 

reported lack of radiologists in 43% of hospitals 

with MRIs, and in 51% of hospitals with CTs, as 

well as a shortage of technologists in 41% of hos-

pitals with MRIs, and in 47% of hospitals with CTs. 

Management at the hospitals we visited indicated 

(as did the Panel) that a combination of too few 

technologists and radiologists, as well as a lack of 

funding, prevented operation of the machines for 

longer periods even though wait lists existed.

The Panel also developed targets for the time 

needed to perform each adult MRI and CT examina-

tion based on the part of the body being scanned. 

Efficiency in meeting the targets was based on 

“worked hours”—that is, the hours that MRI and CT 

scanners are available to perform clinical proced-

ures—and the Panel recommended an efficiency rate 

of at least 80%. Using 2003 OHIP data, the Panel 

applied its recommendation to 71 hospitals that had 

an MRI and/or a CT scanner and noted that many 

of the hospitals actually took less time than recom-

mended to perform a CT or MRI examination. 

Two of the hospitals we visited did not monitor 

the utilization of their CTs and MRIs. Therefore, we 

reviewed patient appointment and imaging data 

over a two-week period at these two hospitals and 

noted that the equipment was generally in use for 

more than 80% of the time available to perform 

clinical procedures, in accordance with the Panel’s 

RECOMMENDATION 4

In order to ensure that hospitals are utilizing 

their MRI and CT equipment efficiently, hospi-

tals should monitor the reasons for cancellations 

and take proactive action where possible to min-

imize the impact of last-minute cancellations 

and no-shows. 

UTILIZATION

Given the large capital and operating expenses 

associated with MRI and CT scanners, the Expert 

Panel on MRI and CT indicated that this equip-

ment should operate for extended hours in order 

to reduce wait times. Specifically, the Panel rec-

ommended that MRI and CT equipment should 

operate 16 hours a day, seven days a week, where 

human and financial resources permit. The Panel 

also recommended that ultimately, the operating 

goal for MRI scanners should be 24 hours a day, 

seven days a week. Based on a survey of hospitals, 

the Panel’s information indicated that, on average, 

hospitals were operating their MRI scanners about 

11 hours a day, seven days a week, in the 2003/04 

fiscal year. As well, the Panel’s survey showed 

that, on average, hospitals were operating their 

CTs about 8.5 hours a day, including weekends. At 

one hospital we visited, many of the CTs operated 

eight hours or less and only on weekdays, while the 
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recommendation. However, the time to perform 

clinical procedures does not consider the amount 

of time the equipment is unavailable for patient use 

during posted operating hours due to maintenance 

and repairs. In addition, there was no benchmark 

for what is a reasonable amount of downtime due 

to maintenance and repairs. Therefore, we also 

reviewed the use of CTs and MRIs in comparison to 

the hospitals’ posted operating hours for this equip-

ment. We did note cases where the equipment was 

being used for less than 80% of the posted oper-

ating hours and, at one hospital, that no patients 

were seen during the last 75 minutes to two hours 

of the MRI’s posted operating hours for the week-

end shifts we reviewed. Hospital management indi-

cated that utilization was lower primarily due to 

unexpected equipment problems, preventive main-

tenance, staff preparation for the next day, and staff 

time for meals and other breaks. 

The third hospital we visited had generally 

monitored the use of its CTs and MRIs. Where 

information was available, hospital reports indi-

cated that CT and MRI equipment was generally 

in use at least 80% of the time available to per-

form clinical procedures. As well, on average, the 

CT scanners were used about 86% of the posted 

operating hours, with a range of 77% to 90% per 

CT from July 2005 to February 2006, while most 

MRIs were used, on average, for 75% of the posted 

operating hours, with a range of 66% to 79% per 

machine. This hospital also had three other MRIs 

whose use includes research. Two of these were 

also used for patient examinations and, in total, 

operated for 32% and 77% of the posted operating 

hours, respectively. The third MRI was dedicated 

to research work and was only used a few hours a 

week. 

SAFETY

MRI Safety

Since MRIs use a strong magnetic field and radio 

frequency pulses, there are safety concerns for 

patients, medical radiation technologists, house-

keeping personnel, and other individuals who may 

need to enter an MRI room. When materials that 

can be attracted to magnets come near an MRI, they 

are pulled rapidly toward the MRI’s magnet, poten-

tially causing a serious hazard. For example, in July 

2001, a fatal accident occurred in the U.S. when an 

oxygen cylinder pulled by an MRI’s magnet crashed 

into a young boy undergoing an MRI. In another 

case, while no one was injured, a monitor had been 

pulled into an MRI at one of the hospitals we visited. 

The Ontario Health Technology Advisory Com-

mittee (OHTAC), an advisory group to the health-

care system, including the Ministry of Health and 

Long-Term Care, reviewed MRI patient monitoring 

systems in December 2003. Their report noted that 

the U.S. Emergency Care Research Institute has a 

Health Devices Alerts database that tracks reported 

instances where objects have been pulled into an 

MRI. In Ontario, as in other Canadian provinces, 

there is no similar reporting system. Furthermore, 

there is no legislation governing or monitoring the 

use of MRI equipment. There are, however, vari-

ous sources that promote safe MRI practices. These 

include the American College of Radiology’s White 

Paper on Magnetic Resonance Safety, Health Can-

ada’s guidelines on exposure to electromagnetic 

fields from MRIs, and advisory notices from Health 

Canada to hospitals.

We noted that policies on the operation of MRIs 

varied greatly among the three hospitals we visited. 

RECOMMENDATION 5

To better provide patients with timely access to 

required examinations, hospitals, in conjunc-

tion with the Ministry, should develop strategies 

to increase the utilization of MRI and CT equip-

ment, including increasing the time available for 

performing clinical procedures.
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For example, one hospital had no formally docu-

mented MRI policies available, another had some 

policies and had established an MRI safety com-

mittee to develop further policies, and the third 

had extensively documented policies. According 

to clinical practice parameters and standards for 

MRIs for independent health facilities, set by the 

College of Physicians and Surgeons of Ontario (Col-

lege), written policies and procedures should be in 

place. These include policies that provide diagnos-

tic imaging staff with direction on the preparation 

of patients for MRIs, use of technical settings, and 

emergency procedures. 

The College’s clinical practice parameters and 

standards were developed to assist physicians in 

developing their own quality management pro-

gram and to act as a guide for assessing the qual-

ity of patient care provided in independent health 

facilities. According to these standards, items to be 

addressed in the policies and procedures include 

when and how to turn off the MRI’s magnet in 

emergencies, how to respond to emergency patient 

resuscitation in the MRI room, and how to screen 

non-patients accessing the MRI room. Furthermore, 

policies and procedures should be available for use 

by all diagnostic imaging personnel. 

Patients who have materials in their body that 

can be attracted to magnets (metal fillings, defibril-

lators, clips or pins, for example) generally cannot 

be imaged. Metal implants or foreign bodies can 

be twisted and pulled by the MRI’s magnet, result-

ing in cuts or serious damage to surrounding tis-

sues. Patients using pacemakers cannot be imaged 

because the MRI’s strong magnetic field can induce 

currents in the pacemaker’s circuitry that cause it to 

fail, possibly causing death. Devices such as electro-

cardiogram (ECG) electrodes and leads also have 

the potential to become hot enough to cause burns 

when they are exposed to the MRI’s changing mag-

netic fields and radio frequency currents. 

All of the hospitals that we visited required 

the completion of patient screening forms to help 

determine if patients had any reasons preventing 

them from undergoing an MRI examination. We 

compared the screening forms used by the hospi-

tals to both the College’s recommended screening 

form, used by independent health facilities, and 

to a screening form created by an American MRI 

expert. We noted that the hospital screening forms 

generally covered off most of the key patient risks. 

However, some of the hospital forms contained a 

more comprehensive listing of the risks than others. 

For example, one hospital’s form did not include 

implanted defibrillators, electrodes, or surgical 

clips. 

In February 2004, the Ontario Health Technol-

ogy Advisory Committee (OHTAC) recommended 

that to minimize risks to patients and providers, the 

Ministry of Health and Long-Term Care should con-

duct a review of all MRI facilities to ensure adher-

ence to best practices, or alternatively, to alert 

facilities to potential MRI safety hazards. In April 

2006, OHTAC assisted the Ministry in addressing 

this recommendation by commissioning a review by 

an external research group. The review found that 

not all MRI facilities in Ontario followed the Ameri-

can College of Radiology’s guidelines for MRI envi-

ronment safety, which are industry-accepted safety 

standards. In addition, there were several incon-

sistencies in certain MRI practices across the prov-

ince. (Some hospitals do not require out-patients 

to remove their clothing and change into hospital 

gowns for their MRI exam, for example.) As well, 

a number of safety issues were noted, including 

no designated MRI safety officer at each hospital, 

a lack of access controls to hospital MRI rooms, 

inconsistent labelling of equipment that is safe to 

bring into the MRI room, unclear MRI warning 

signs, and inadequate training for hospital staff, 

including some MRI personnel. 

As a result, the Ontario Health Technology 

Advisory Committee endorsed a number of recom-

mendations made in the study, including establish-

ing a provincial MRI safety committee to promote 
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consistent MRI safety practices in Ontario. Another  

recommendation was to appoint an MRI safety 

officer at each hospital to regularly maintain MRI 

policies and procedures and oversee staff screen-

ing and training. OHTAC also endorsed measures 

to better control entry to MRI environments and 

recognized the need for a single, comprehensive 

patient screening form that would be used by all 

MRI facilities to ensure patient safety. 

patients were not specifically informed about the 

radiation risks of CT scans. A 2004 U.S. study, con-

ducted at an academic medical centre, also found 

that patients, emergency department physicians, 

and radiologists underestimated patients’ radia-

tion exposure from CTs, and that patients were not 

given information about the risks, benefits, and 

radiation dose. A recent survey of referring pedia-

tricians in the Toronto area found that 94% under-

estimated the radiation exposure from various 

pediatric CT scans. 

A number of organizations, including the Inter-

national Commission on Radiological Protection 

(ICRP), with representation from various coun-

tries, including the U.S., United Kingdom, Japan, 

and Germany, and the U.S. National Academy of 

Sciences have investigated the effects of radiation 

exposure on individuals. In June 2005, the U.S. 

National Academy of Sciences published the Bio-

logic Effects of Ionizing Radiation (BEIR VII): Health 

Risks from Exposure to Low Levels of Ionizing Radia-

tion. This study defined low doses as those in the 

range of near zero up to approximately 100 mSv. 

The report predicted, for the U.S. population, a 

lifetime risk of approximately one in a thousand of 

developing certain types of cancer from a dose of  

10 mSv, or one in a hundred of developing cancer 

from a dose of 100 mSv. 

Imaging Standards 
The American College of Radiology (ACR) and 

Great Britain’s Radiation Protection Division of the 

Health Protection Agency have established diagnos-

tic reference levels for some types of CT examina-

tions that guide clinicians in establishing standard 

CT parameters. By using standard parameters 

patients are exposed to similar radiation levels for 

similar examinations. A European Council Directive, 

pertaining to the health protection of individuals, 

including patients, from radiation also requires that 

member states promote the establishment and the 

use of diagnostic reference levels. Studies of CT dos-

ages done in the U.S. (2000), the United Kingdom 

RECOMMENDATION 6

To help ensure the safety of patients and hospi-

tal staff with regard to the operation of MRIs, 

hospitals should address the recent recom-

mendations endorsed by the Ontario Health 

Technology Advisory Committee, which were 

designed to promote consistent and safe MRI 

practices in Ontario. 

CT Safety

Patient Radiation Exposure
Diagnostic tests that use radiation, including CTs, 

are an accepted and important part of medical prac-

tice because the clinical benefit to a patient can out-

weigh the potential harmful effect of the radiation 

exposure. However, unlike regular x-rays where 

excess radiation exposure results in blackening 

of the film, better image quality is obtained with 

higher radiation use in CTs. 

According to the Canadian Association of Radi-

ologists, CTs now contribute almost half of the 

collective radiation exposure from all diagnostic 

medical examinations. CAR has noted that radia-

tion exposure from CTs, which is measured in milli-

sieverts (mSv), is particularly high, as shown in Fig-

ure 9.

At the hospitals we visited, many staff and refer-

ring physicians indicated that they were unaware 

that CTs exposed patients to as much radiation as 

they do. In addition, hospital staff indicated that 
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(2003), and British Columbia (2004) found that 

there were wide variations in CT examin-ation 

parameters, resulting in significant variances in 

patient radiation exposure for similar examina-

tions performed at different locations. For example, 

the British Columbia study of 18 hospitals noted 

that radiation from an abdominal CT examination 

ranged from 3.6 mSv to 26.5 mSv. 

Legislation in many provinces, such as Alberta 

and Saskatchewan, as well as Health Canada’s 

Safety Code guidelines and the medical imaging 

profession in general, all follow the radiation prin-

ciple of “as low as reasonably achievable” (ALARA). 

Although Ontario’s Healing Arts Radiation Protec-

tion Act does not specifically refer to this princi-

ple, the June 1987 guidelines, which are intended 

to complement the Act and to provide additional 

information on many related aspects of x-ray 

imaging, are based on the ALARA principle. All the 

hospitals we visited had general radiological poli-

cies based on the ALARA principle. However, given 

that there are no patient radiation exposure stan-

dards for CT examinations in Ontario, a patient 

could receive more radiation at one hospital than 

at another for the same type of examination. The 

Expert Panel on MRI and CT identified the need to 

promote the standardization of imaging protocols 

for diagnostic procedures, including CTs, which 

would serve to ensure that the patient’s radiation 

dose is minimized and that radiation exposure is 

consistent among hospitals. 

In 2002, the ACR developed an accreditation 

program for CT facilities in the U.S. This voluntary 

program requires facilities to submit a sample of 

clinical images, radiation dose measurements, and 

scanning protocols to the ACR every three years. 

The ACR compares the patient radiation dose meas-

urements to established reference levels and iden-

tifies instances where the radiation exposure is 

unusually high. Facilities are required to investigate 

any such instances and to submit documentation to 

the ACR within 90 days, detailing the investigation, 

any corrective action taken if necessary, or the justi-

fication for the use of higher radiation dose levels. 

Pediatric Imaging Protocols 
In November 2001, the U.S. Food and Drug Admin-

istration (FDA) issued a notification to radiologists 

and hospital administrators in the United States 

that emphasized the importance of using radiation 

doses during CT examinations that are as low as 

reasonably achievable, especially for pediatric and 

small adult patients who require less radiation to 

obtain a diagnostic CT image. Using less radiation 

is particularly important when the patient is a child. 

Children exposed to radiation are at a greater risk 

than adults of developing radiation-related cancer 

later in life, as many radiation-induced cancers can 

take decades to develop. 

A 2001 American research paper noted that 

pediatric CT examinations are routinely conducted 

using the same level of radiation that is used on 

adults; this practice results in children absorbing 

Figure 9: Typical Effective Patient Radiation Exposure from Diagnostic Medical Imaging
Source of data: CAR Diagnostic Imaging Referral Guidelines, released September 2005

Typical Effective Equivalent # of Approximate Equivalent Period of
Diagnostic Procedure Dose (mSv) Chest X-rays Natural Background Radiation
x-ray—limbs and joints (except hip) less than 0.01 less than 0.5 less than 1.5 days

x-ray—chest 0.02 1 3 days

x-ray—abdomen or pelvis 0.7 35 4 months

CT—head 2 100 10 months

CT—chest 8 400 3.6 years

CT—abdomen or pelvis 10 500 4.5 years
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significantly more radiation than adults. In fact, 

staff from the Hospital for Sick Children in Toronto 

estimated that the use of adult settings for one CT 

scan of the abdomen and pelvis in a child is approxi-

mately equivalent to over 4,000 x-rays, since chil-

dren’s organs are more sensitive to radiation. The 

FDA also recognized this radiation exposure risk in 

its 2001 notification, which stressed the importance 

of adjusting CT settings appropriately for each indi-

vidual’s weight or size, as well as for the part of the 

body being scanned. Furthermore, the Clinical Prac-

tice Parameters and Facility Standards for CTs in 

independent health facilities (College of Physicians 

and Surgeons of Ontario), and the practice guide-

line (American College of Radiologists) for per-

forming and interpreting diagnostic CTs, both refer 

to utilizing pediatric/small adult protocols to help 

ensure that acceptable image quality is attained 

with the lowest possible radiation exposure. 

Two of the hospitals that we visited conducted 

pediatric CTs. The third hospital did not perform 

pediatric CTs since all such cases were referred to 

a hospital specializing in pediatric care. To ensure 

that the radiation exposure during CTs provides 

sufficient image quality to enable the radiologist to 

interpret the examination results, manufacturers 

pre-program CTs with protocols, including pediatric 

protocols. The technologist can therefore adjust the 

CT settings to the children’s protocol. We found that 

both hospitals either modified the pre-set pediatric 

protocols or allowed their radiation technologists 

to select the most appropriate settings. Staff at one 

hospital indicated that the modified protocol would 

often expose a child to less radiation than the man-

ufacturer’s pre-set protocols, but not always—the 

modified protocol might expose the child to more 

radiation than that from the pre-set protocols. We 

noted that the number of pediatric CT protocols 

varied significantly between the two hospitals. One 

hospital had about 60 different pre-set protocols, 

based on the child’s weight and the body part being 

scanned, while the other hospital had only one chil-

dren’s pre-set protocol for head CT scans, based on 

the child’s age. 

We selected a sample of pediatric CT examina-

tions and requested that hospital staff review them 

to determine if either the appropriate CT pediatric 

protocol or other acceptable settings were used. 

Staff at both hospitals indicated that in almost 

50% of the selected cases the appropriate pediatric 

protocol or settings were not used and that the 

children were exposed to more radiation than nec-

essary for diagnostic imaging purposes. In addition, 

staff from a pediatric hospital in Ontario indicated 

that, when examining CT images taken of children 

at referring hospitals, they noticed that the radia-

tion exposure was sometimes higher than what was 

commonly used in a pediatric hospital. While there 

may have been unique circumstances requiring the 

use of excess radiation, we were informed that the 

pediatric hospital staff notified referring Ontario 

hospitals that the radiation exposure was higher 

than expected, and also provided referring hospi-

tals with related educational material for conduct-

ing CTs on children. 

Multiple CT Examinations
Certain patients have multiple CT examinations. 

For example, trauma patients may need a head, 

chest, and abdomen and pelvis CT to diagnose the 

extent of their injury. Each CT examination contrib-

utes to an individual’s radiation exposure, which is 

cumulative over an individual’s lifetime. The Inter-

national Commission on Radiological Protection 

warns that while CT scans are a very useful medical 

imaging tool, the ease of obtaining results by this 

mode and the temptation to monitor frequently the 

course of a disease, should be tempered by the fact 

that repeated examinations may expose patients to 

a level of radiation which evidence shows causes 

cancer. 

None of the hospitals that we visited had 

analyzed the number of CTs by patient to help 

determine if any patients were receiving more CTs 

than were medically necessary. However, two of 
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the three hospitals that we visited were able to pro-

vide us with information on adult patients that had 

CTs—in total at these two hospitals, about 85,000 

adult CT examinations were conducted in 2005. 

While all examinations are ordered by a physician, 

and therefore considered clinically necessary, we 

noted that about 15,500 patients accounted for 

63% of the total 85,000 examinations conducted. 

These included 353 patients who had at least 10 CT 

examinations, and several patients who had sub-

stantially more examinations than that. One hos-

pital indicated that physicians weigh the benefits 

and risks to the patient of any examination and also 

noted that three CT examinations in a year is con-

sidered a reasonable standard of care for cancer 

patients.

Although two hospitals that we visited con-

ducted pediatric CTs, neither had monitored the 

total number of pediatric CTs performed or the 

number of multiple CT examinations done on a 

particular child. At our request, one hospital pro-

vided us with a listing of all CT examinations on 

pediatric patients, while the other hospital was only 

able to provide us with a partial listing. Based on 

this information, at least 450 children received CT 

exams in 2005 at these hospitals. Of these, 58 chil-

dren received more than one CT, including 14 chil-

dren who had at least three exams and one child 

who had six. 

We also noted that none of the hospitals that 

we visited recorded radiation dosages absorbed 

by patients or tracked patients’ cumulative radia-

tion exposure, although two of the three hospitals 

recorded specific information that could be used to 

calculate the radiation absorbed by the patient. Fur-

thermore, all of these patients may have received 

additional CT examinations at other hospitals or in 

other years, which would also add to their lifetime 

radiation exposure. We were informed by hospital 

management that, unfortunately, physicans gen-

erally cannot access information on patient CTs 

completed outside of their hospital. In the United 

Kingdom, the Health Protection Agency established 

a National Patient Dose Database in 1992, which 

contains radiation exposure information from 

patients’ medical x-rays, provided by hospitals on 

a voluntary basis. Although the current database 

does not include information on CT examinations, 

a CT patient radiation dose database is being estab-

lished in the United Kingdom as well. 

Use of Protective Devices
No overall limits have been established for patient 

exposure to radiation for medical reasons in North 

America. However, in order to protect patients 

from the effects of radiation, hospitals are required, 

under the Healing Arts Radiation Protection Act’s 

regulation, to ensure that protective accessories 

(for example, a lead sheet to cover sensitive body 

parts) are available for use by persons who may 

receive exposure to x-rays. Other organizations, 

such as Health Canada and the International Com-

mission on Radiological Protection, as well as many 

research articles, also recommend shielding to pro-

tect superficial patient organs, including the thy-

roid, breasts, and eye lens. 

Although none of the hospitals we visited had 

patient radiation protection policies specific to CTs, 

all had general patient radiation protection policies. 

These policies ranged from shielding the reproduc-

tive organs to shielding other superficial organs 

that are outside the area under examination. Our 

discussions with hospital staff indicated that the 

patient radiation protection provided varied from 

hospital to hospital. For example, one hospital 

informed us that lead sheets were placed over and 

under a patient’s body during a CT exam if doing so 

did not interfere with the diagnostic image; another 

hospital provided no similar protection for patients. 

Hospital Personnel Radiation Exposure 
In Ontario, the Occupational Health and Safety  

Act (Act) establishes limits for occupational radia-

tion exposure in order to ensure that the risks  
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associated with radiation are at an acceptably low 

level. The radiation dose limits vary by body part 

because certain areas absorb more radiation and 

are more susceptible to radiation-induced can-

cer (for example, superficial organs, such as the 

eyes, breasts, thyroid, and testes). The annual rec-

ommended radiation limit for the whole body is 

50 mSv. In addition, a regulation under the Act 

requires that dosimeters, devices used to meas-

ure radiation exposure, be provided to individu-

als exposed to occupational radiation. This would 

include medical radiation technologists that work 

in the CT area and physicians who perform inter-

ventional procedures (since interventional pro-

cedures may involve irradiating the physician’s 

extremities). Every three months the dosimeters 

are forwarded to Health Canada or other organi-

zations, which report each individual’s radiation 

exposure back to the hospital and to Health Cana-

da’s National Dose Registry. The registry tracks the 

individual’s radiation dose, their cumulative radia-

tion dose for the calendar year, and their lifetime 

radiation dose. A regulation under the Act requires 

employers to verify that the effective radiation dos-

age received by individuals exposed to occupational 

radiation is reasonable. 

At the hospitals we visited, management indi-

cated that they review the radiation exposure 

reports provided by Health Canada or other organi-

zations to ensure that individuals are below the 

allowable limits. However, two of the hospitals 

used reports that are from organizations other than 

Health Canada and that are only permitted to pro-

vide an individual’s radiation exposure at the hos-

pital submitting the information. Therefore, these 

hospitals did not have information on the total radi-

ation exposure for individuals who work at more 

than one hospital. However, Health Canada notifies 

the Ministry of Labour if an individual exceeds the 

annual radiation limit for occupational exposure.

Although the Occupational Health and Safety Act 

does not specifically state how many dosimeters 

should be worn or where on the body they should 

be placed, a federal safety code provides some guid-

ance. For example, it recommends that physicians 

performing interventional procedures wear two fin-

ger dosimeters on the hand nearest the radiation 

beam. However, in the absence of specific regula-

tory direction in Ontario, each hospital we visited 

had established its own radiation safety policies and 

procedures, which varied among the hospitals. For 

example, radiation safety policies at one hospital 

specifically stated the number of dosimeters to be 

provided to x-ray workers and physicians who work 

with interventional x-ray equipment, and where 

these dosimeters should be placed on the body. 

At another hospital, policies stated that radiation 

workers should wear two dosimeters but did not 

state where on the body they should be placed or 

how many dosimeters physicians exposed to radia-

tion should wear. 

In 1990, the International Commission on Radi-

ological Protection made recommendations to 

limit occupational exposure to radiation. It recom-

mended a radiation limit for the whole body of  

100 mSv, averaged over five years (or about 20 mSv 

per year), with the further provision that the effec-

tive radiation dose should not exceed 50 mSv in 

any single year. Health Canada adopted these occu-

pational radiation dose limits, in a federal safety 

code, as did some other provinces, such as Alberta 

and British Columbia. Although the radiation limits 

under the Occupational Health and Safety Act are 

higher than those of these other jurisdictions, our 

review of the radiation exposure reports avail-

able at the hospitals we visited indicated that none 

of the staff working in the CT area were exposed 

to over 20 mSv of radiation in 2005. However, 

our review of the most recent radiation exposure 

reports of a sample of physicians indicated that 

occupational radiation exposure may not be suffi-

ciently monitored and tracked in some cases. Spe-

cifically, we had the following concerns: 
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• At one hospital, physicians who performed 

interventional procedures had radiation expo-

sure results for only one dosimeter, which 

is worn under a protective lead apron and 

used to determine whether the whole body’s 

annual radiation dose is below 50 mSv. 

Although the hospital’s policy stated that a 

second dosimeter could be worn to monitor 

radiation exposure to areas not covered by the 

protective lead apron, no additional dosimeter 

results were available. Therefore, the hospi-

tal was unable to tell whether any physicians 

exceeded annual maximum radiation doses 

for superficial organs such as the lens of the 

eye. 

• At another hospital, the physicians perform-

ing the majority of interventional procedures 

did not appear to wear their dosimeters since 

their readings were below the minimum 

reporting threshold determined by Health 

Canada. In particular, there was no radiation 

exposure noted on the radiation exposure 

reports for five radiologists that performed 

79% of the interventional procedures at this 

hospital. 

• At all three hospitals, only one physician per-

forming interventional procedures had wrist 

dosimeter readings, and only one other physi-

cian had a ring dosimeter reading, as recom-

mended by Health Canada’s federal Safety 

Code. Hospital management indicated that 

these dosimeters are not worn because they 

restrict physician mobility and may perforate 

protective gloves, potentially creating infection-

control issues.

The Ministry of Labour may periodically inspect 

hospital dosimetry records to ensure that radiation 

exposure limits are not exceeded. We reviewed the 

Ministry of Labour inspection reports at the two 

hospitals we visited that were subject to a recent 

inspection. At one hospital, the June 2005 inspec-

tion report noted that some physicians who per-

formed interventional procedures using radiation 

in the operating room were not issued radiation 

dosimeters. We noted that the hospital itself had 

previously identified the same issue in September 

2004. Management at this hospital indicated that 

all physicians performing interventional proced-

ures using radiation have now been issued dosim-

eters, in accordance with the hospital’s policies. The 

other hospital’s April 2003 inspection report noted 

some minor radiation safety issues, which were 

subsequently corrected by the hospital. We were 

informed that the third hospital was inspected in 

the summer of 2006. 

Review of CT Operations 
The Healing Arts Radiation Protection Act (HARP) 

and related regulations govern x-ray machine fea-

tures, their operations, and the qualifications of 

individuals operating them. In addition, it author-

izes Ministry inspectors to examine the premises 

and operations wherever x-ray machines are 

installed. However, there are no CT operating stan-

dards specified under the Act, and the regulation 

specifically excludes CTs. Therefore, unlike x-ray 

operations, the Ministry does not examine CT oper-

ations, even though CTs expose patients to signifi-

cantly more radiation. 

The government-appointed HARP Commission’s 

role includes advising the Minister on matters relat-

ing to the health and safety of persons exposed 

to radiation from x-rays. At the time of our audit, 

the Commission was reviewing the Healing Arts 

Radiation Protection Act, including concerns about 

CT operating standards not being specified under 

the Act. We were informed that this review also 

included areas such as the possible establishment of 

provincial CT radiation guidelines (based on factors 

such as a patient’s gender, age, and weight) as well 

as a system for tracking patients’ cumulative radia-

tion dosages. We were informed that an interim 

report was provided to the Minister of Health and 
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Long-Term Care in May 2006, with a final report 

planned for mid-2007. 

The Ontario Health Technology Advisory Com-

mittee was also examining the use of CT equip-

ment, including patient radiation exposure, CT 

imaging standards, and patient shielding practices, 

and expected to make recommendations to the 

Ministry in the summer of 2006.

EXAMINATION RESULTS 

When the CT or MRI examination is complete, the 

resulting images are sent to a radiologist for analy-

sis. The analysis includes a review of the images, 

along with any available clinical information, 

and may also include a comparison of the current 

images with previous examination results. The radi-

ologist then verbally dictates the results of their 

analysis, which is transcribed either electronically 

or by another individual in an examination report. 

The radiologist reviews the accuracy of the tran-

scribed report, either before or after the report 

is sent to the referring physician. Any required 

changes are made, and an addendum is sent to the 

referring physician where necessary. As well, at the 

hospitals we visited, referring physicians who have 

hospital privileges (that is, are permitted to see 

patients at that hospital) could listen to the radi-

ologist’s dictated report in order to obtain prelimi-

nary patient information in advance of the written 

report.

Reporting of Results

The MRI and CT Expert Panel indicated that, as a 

benchmark, the radiologist’s verified report should 

be available 48 hours from the time that the MRI 

or CT examination was conducted. This suggested 

benchmark would apply to both in-patient and out-

patient reports. In some cases, the referring physi-

cian requests the radiologist’s analysis on an urgent 

(also called “stat”) basis, due to the patient’s con-

dition. In other cases, the radiologist notes irregu-

larities that need to be brought to the referring 

RECOMMENDATION 7

To help minimize the impact of radiation expo-

sure for patients and hospital personnel, hospi-

tals, in conjunction with the Ministry, should:

• ensure that both physicians and patients are 

aware of the radiation exposure from CTs 

in order to make better informed decisions 

on the use of CTs versus other diagnostic 

imaging options;

• develop and implement standardized patient 

CT-radiation-exposure protocols, based on 

international and national best practices, 

that would ensure that the patient’s radia-

tion exposure is as low as reasonably achiev-

able and is consistent among hospitals, 

and monitor adherence to these protocols 

through a quality assurance program; 

• obtain information from other hospitals 

regarding CTs and other diagnostic imaging 

procedures for those patients who have had 

or will have a significant number of such 

examinations; and

• ensure that all hospital personnel exposed 

to occupational radiation wear the recom-

mended dosimeters to enable accurate track-

ing of radiation to ensure radiation exposure 

does not exceed the limits established in the 

Occupational Health and Safety Act. 

In addition, to help ensure the consistent and 

appropriate protection of patients from medical 

radiation, the Ministry of Health and Long-Term 

Care should review and take appropriate action 

on the recommendations (once available) of the 

Healing Arts Radiation Protection Commission 

and the Ontario Health Technology Advisory 

Committee, and ensure that CT operations are 

subject to an appropriate level of review. 
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physician’s attention immediately. Although none 

of the hospitals we visited had formal policies on 

the time frame for reporting stat examinations, the 

hospitals indicated that the radiologist’s final report 

should be sent to the referring physician within one 

to two days after the patient’s examination.

We reviewed the time it took for the radiologist 

to interpret the images and provide a report to the 

referring physician and found that, on average, out-

patient CT and MRI reports were generally released 

to the referring physicians within four to 10 days of 

the examination being performed.

We also reviewed the reporting of stat exami-

nations and noted that the hospitals had differ-

ent processes for monitoring the completion of stat 

reports. One hospital used an automated system 

that alerts radiologists to review the images needed 

“stat” before all other images and dictate and have 

transcribed the reports for those images first. Both 

of the other hospitals used paper-based systems—

at one, all stat reporting of diagnostic images was 

recorded in a manual log as of November 2005, 

while the other hospital recorded stat results on 

the envelope containing the examination images. 

Although all three hospitals indicated that the 

radiologist would phone the physician to provide 

immediate feedback and that these cases would be 

transcribed first, we noted that none of the hospitals 

monitored to ensure that all stat reports were issued 

on a timely basis. We therefore requested the stat-

reporting information available at the hospitals to 

determine whether results were reported promptly 

after the test was performed. However, the hospi-

tal where results were documented on the exami-

nation envelope was unable to provide us with this 

information. Our review of the information from the 

other two hospitals indicated the following:

• At one hospital, the median time to release a 

stat report to the referring physician in 2005 

was four days for a stat MRI report and two 

days for a stat CT report. However, we noted 

instances of much longer turnaround times—

as high as 96 days for CT reports and 91 days 

for MRI reports. Hospital management was 

unable to explain the reasons for the long 

delays but indicated that many tests are coded 

as “stat” when they are not truly urgent based 

on medical need. 

• At the second hospital, we noted that the stat-

reporting logbook was incomplete. Neverthe-

less, we found that the reports in the logbook 

from January 2006 that we sampled were dic-

tated by the radiologist within one day and 

that almost all were communicated to the 

referring physician within two days. However, 

the time to release the formal radiologist’s 

report ranged from two to 13 days.

A 2002 study by a U.S. organization that repre-

sents imaging professionals noted that even though 

most facilities offer referring physicians access to 

the radiologist’s dictated report, few physicians 

make use of this service and prefer to have a final 

copy of the report. None of the hospitals we vis-

ited had determined the percentage of referring 

physicians that had access to dictated reports or 

how often this access was being used. In February 

2005, one hospital surveyed referring physicians 

and found that the majority were satisfied with the 

turnaround times for radiologists’ reports and liked 

the option of listening to the dictated reports.

Accuracy of Results

There have been a number of studies assessing 

the accuracy of radiologists’ analyses of diagnos-

tic images. These studies generally had a second 

radiologist review the images and the original radi-

ologist’s examination report, and note any differ-

ences in interpretation. A 2001 British research 

article, which summarized research in this area, 

determined that the level of error in the radiolo-

gists’ initial analysis varied, depending on the type 

of diagnostic examination. However, clinically sig-

nificant or major errors (that would potentially 
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alter patient management decisions) in radiologists’ 

reports ranged from 2% to 20% for CT examina-

tions and from 6% to 20% for MRI examinations. 

We noted that the American College of Radiology’s 

CT accreditation program states that policies and 

procedures should be in place to review the diag-

nostic accuracy of radiologists’ analyses. While it is 

not practical to have every image analyzed by two 

radiologists, a periodic second reading of a selec-

tion of each radiologist’s reports is a useful quality 

assurance process. 

None of the hospitals that we visited had a for-

mal quality assurance program in place to peri-

odically ensure that radiologists’ analyses of the 

examination images were accurate. However, 

radiologists at two of the hospitals we visited indi-

cated that, several years ago, they had periodically 

discussed and reviewed specific cases with one 

another, and in some instances with other depart-

ments in the hospital. This was done to ensure that 

the examination images were correctly analyzed, 

based on the available clinical information. How-

ever, this process was eliminated a few years ago 

due to the radiologists’ increased workload. Never-

theless, we were told that informal discussions still 

occur between radiologists on more complex cases. 

At the third hospital, radiologists stated that some 

informal meetings occur between radiologists. As 

well, if a radiologist is comparing current and past 

examination results, and notes an error in the inter-

pretation of previous images, it is discussed with 

the appropriate radiologist. However, none of these 

meetings or discussions are documented. 

One hospital we visited had an external qual-

ity review conducted in January 2006 to assess 

the accuracy of the analyses of diagnostic images 

performed by one of its radiologists, as a result of 

concerns raised by physicians within the hospital. 

The review looked at 66 diagnostic images and the 

related reports completed by the applicable radiolo-

gist, and found that there were “numerous errors of 

omission in which abnormalities were missed” and 

that the reporting was “poor enough that patient 

safety may be jeopardized.” The hospital indicated 

that the radiologist was requested to complete 

supervised training, but since the radiologist has 

not worked at the hospital since January 2006, the 

hospital is not aware if the training is occurring. 

The implementation of a periodic quality assurance 

program may more quickly identify these types of 

situations and ensure that corrective action can be 

taken on a timely basis. 

RECOMMENDATION 8

To help ensure that referring physicians have 

accurate information on a timely basis for mak-

ing patient-related decisions, hospitals should:

• adopt benchmarks for the timely reporting 

of both urgent and normal MRI and CT refer-

rals and monitor adherence to those bench-

marks; and

• implement an independent quality assurance 

program that includes a periodic, preferably 

external, review of a sample of each radiolo-

gist’s analysis of diagnostic images. 

OTHER MATTER 

Incident Reporting

Each hospital determines what constitutes an inci-

dent at their institution. At the hospitals we visited, 

an incident was generally defined as an unusual 

occurrence causing injury or loss to patients or hos-

pital employees (for example, equipment malfunc-

tions, patient falls, wrong test given, and allergic 

reactions). In addition, one of the hospitals had a 

documented near-miss policy, which was defined as 

an occurrence with a potential to cause injury, loss, 

or damage to patients, visitors, or employees. 

The hospitals we visited all had reporting pro-

cesses whereby incidents involving patients and  

hospital employees were reported to hospital  
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management so that corrective action could be taken 

to reduce future incidents. These processes varied 

from a manual system with no overall summarized 

data to an electronic system that categorized each 

type of incident. 

At two of the hospitals, we found that MRI and 

CT incidents were being tracked and determined 

that there were a total of 29 incidents in 2005 in 

the MRI and CT area. These hospitals indicated that 

they followed up on incidents, although we found 

that this process was generally not documented. 

One of these hospitals did inform us that it planned 

to start documenting the corrective action taken.

The third hospital classified the impact of inci-

dents as critical, severe, moderate, or minor.  

Incidents with a critical impact involve the actual 

or potential loss of life, limb, or function. Severe 

incidents are similar to critical incidents, except 

that successful intervention occurred, resulting in a 

positive outcome. This hospital reported a total of 

289 medical-imaging incidents, including four criti-

cal and severe incidents in the MRI and CT areas, as 

well as 25 near misses, in the 2005/06 fiscal year. 

We were informed that the hospital’s Quality of 

Care Committee was responsible for reviewing all 

critical and severe incidents, as well as any occur-

rences or series of occurrences that have the poten-

tial to result in harm to patients. In addition, the 

Committee makes recommendations and evaluates 

the corrective action proposed or taken by the hos-

pital. We were unable to examine this process, as 

the Quality of Care Information Protection Act, 2004 

prevails over other Ontario statutes, including the 

Auditor General Act. Therefore any information that 

is prepared for a quality-of-care committee for the 

sole or primary purpose of assisting the commit-

tee in carrying out its functions is not permitted to 

be disclosed. As a result, our access to information 

relating to any analysis, including any trend analy-

sis based on the type or cause of the incident, and 

any resulting follow-up of critical and severe CT 

and MRI incidents, was prohibited. Therefore, we 

were unable to determine whether this hospital had 

an adequate system in place to analyze and follow 

up on critical and severe diagnostic imaging inci-

dents and take corrective action, where necessary, 

to prevent similar incidents in the future.

SUMMARY OF RESPONSES FROM HOSPITALS

In this section, rather than reproducing the indi-

vidual responses from each of the three hos-

pitals we visited as part of this audit, we have 

summarized the highlights of the responses 

we received. Overall, the hospitals generally 

agreed with our recommendations but indicated 

that in some cases limited financial and human 

resources may prevent the implementation of 

the recommendations. As well, one hospital 

emphasized that the successful implementation 

of many of the recommendations would require 

collaboration with the Ministry of Health and 

Long-Term Care (Ministry) and other organi-

zations, especially recommendations involving 

physician practices since they are not employees 

of the hospital.

Recommendation 1
The hospitals generally agreed with this recom-

mendation. However, one hospital indicated 

that, while it agreed with identifying possibly 

inappropriate diagnostic imaging tests—for 

example, through the use of referral guidelines, 

it did not have the systems or human resources 

to implement such a process. Another hospi-

tal indicated that it had established a High Cost 

Utilization Committee to develop policies and 

mechanisms for monitoring practices pertain-

ing to the use of high-cost interventions, such 
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as the use of CT and MRI equipment. The third 

hospital commented that referral guidelines 

should be standardized across the province, 

and suggested that organizations such as the 

Canadian Association of Radiologists and the 

Ontario Medical Association lead this initiative 

as it is beyond the scope of the hospital. As well, 

this hospital indicated that these organizations 

could develop a process to implement the guide-

lines and provide related physician education.

Recommendation 2
The hospitals had mixed positions on this rec-

ommendation. One hospital was in compliance 

with the recommendation but indicated that 

incremental funding from various government 

agencies should reflect the true cost of provid-

ing a service to a patient. However, the other 

hospitals indicated that generating revenue for 

themselves by providing faster access to Work-

place Safety Insurance Board of Ontario (WSIB) 

patients was beneficial, as long as other patients 

received access to MRI and CT examinations 

in accordance with Ontario’s wait-time bench-

marks. These two hospitals also indicated that, 

given the WSIB funding structure, they com-

pete with other hospitals to obtain WSIB rev-

enues. Therefore, if these revenues were lost as 

a result of prioritizing WSIB patients the same 

as other patients, the hospitals would not be 

able to operate their MRIs and CTs during the 

time scheduled to serve WSIB patients, due to 

funding constraints. If this happened, the hos-

pitals believed that the wait time for all patients 

would get longer. 

Recommendation 3
The hospitals generally agreed with this recom-

mendation. One hospital commented that the 

Ministry must clearly define the starting point 

for calculating wait times in order to standard-

ize reporting across all hospitals in Ontario. As 

well, two of the hospitals indicated that they 

had implemented the Wait Time Information 

System. The third hospital indicated that it 

planned to implement this system but that this 

would be difficult without both one-time and 

ongoing funding from the Ministry.

Recommendation 4
One hospital agreed and complies with this rec-

ommendation. Another hospital agreed with 

the recommendation in principal, but noted 

that it was not a resource priority as it believed 

that cancellations and no-shows did not signifi-

cantly impact its operations. The third hospital 

indicated that although its current system was 

unable to track the reasons for all cancellations, 

it also believed that cancellations and no-shows 

did not significantly impact its operations. 

Recommendation 5
The hospitals generally agreed with this recom-

mendation. Furthermore, one hospital indicated 

that it was working on strategies to increase  

utilization. Another hospital indicated that it 

was now operating its MRI regularly on week-

ends as a result of available staff and additional 

wait-time funding from the Ministry. However, 

to further increase this hospital’s MRI and CT 

utilization, additional funding as well as trained 

technologists and radiologists were needed. The 

third hospital indicated that provincial stan-

dards should be developed for increased CT and 

MRI utilization, and that stable funding over a 

multi-year period would be necessary to imple-

ment and sustain higher utilization.

Recommendation 6
The hospitals concurred with this recommenda-

tion. Furthermore, one hospital indicated that 

it had established an MRI safety committee to 

develop and revise policies for MRI safety. 

Recommendation 7
One hospital agreed with this recommenda-

tion and the other two supported parts of this 
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recommendation. One hospital suggested that 

education to increase both physician and patient 

awareness of the radiation exposure from CTs 

could be facilitated by the Ministry, the Ontario 

Medical Association, and other organizations. 

Another hospital commented that implement-

ing standardized patient CT-radiation-expo-

sure protocols required ongoing development, 

which the hospital would be actively involved 

in. This hospital also indicated that physicians 

within the hospital could access the number of 

prior CTs that a patient has had at the hospital 

and expected that physicians would take this 

information into consideration when order-

ing CTs. However, all the hospitals agreed that 

it would be beneficial for physicians to be able 

to access information on whether a patient has 

had a CT, MRI, or other diagnostic imaging test 

completed outside of their hospital. Having said 

that, one hospital highlighted that technological 

changes to link patient information are required 

before this can be achieved.

One hospital indicated that it had changed 

its practice such that physicians performing 

interventional procedures now wear a second 

dosimeter to monitor radiation exposure to 

areas of the body not covered by the protect-

ive lead apron. Another hospital indicated that 

dosimeters must be worn in accordance with the 

hospital’s policies but reiterated that infection-

control practices take precedence over physi-

cians wearing ring and wrist dosimeters.

 One hospital suggested that the Ministry, 

the Healing Arts Radiation Protection Com-

mission, and the Ontario Health Technology 

Advisory Committee establish standards and 

guidelines for CTs. As well, another highlighted 

that CT operations should be examined by 

the Ministry or subject to some other type of 

accreditation or manufacturer-supported quality 

control program. 

Recommendation 8
Two of the hospitals agreed with both parts of 

this recommendation. However, one of these 

hospitals noted that it would be unable to imple-

ment either part given current resource priori-

ties. This hospital also indicated that funding 

to implement such a recommendation should 

include funding for physicians involved in the 

quality assurance process. The second hospital 

indicated that provincial benchmarks for report-

ing MRI and CT results should be established by 

hospitals in collaboration with the Ontario Med-

ical Association and the Ministry. As well, this 

hospital commented that additional funding 

would be required to implement a quality assur-

ance program and suggested that the College of 

Physicians and Surgeons of Ontario be involved 

with this program.

The third hospital indicated that it agreed 

with part of the recommendation and had 

started developing a system to monitor the stat 

reporting turnaround time. However, the hospi-

tal did not support the use of an external qual-

ity assurance review, since it anticipated there 

would be very few qualified external review-

ers, due to the hospital’s physicians’ work being 

sub-specialized. Nevertheless, this hospital did 

support using internal reviewers to conduct 

periodic quality assurance reviews. As well, to 

help prevent diagnostic errors in the future, the 

hospital has requested that physicians report 

errors they encounter, so that an anonymous 

presentation can be made to all physicians work-

ing in that area. 
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SUMMARY OF MINISTRY OF HEALTH AND LONG-TERM CARE RESPONSE 

This report was also provided to the Ministry of 

Health and Long-Term Care, which indicated 

that, overall, it agreed with the recommenda-

tions and appreciated the need for appropriate 

standards, guidelines, and best practices. The 

Ministry also expressed awareness of the finan-

cial and human resources needed to enable it to 

move forward with its agenda to improve access 

and reduce wait times for MRI and CT services. 

The Ministry further expressed its com-

mitment to the goal of providing timely and 

equitable access to MRI and CT services for all 

residents of Ontario. The Ministry indicated 

that, to achieve this goal and at the same time 

address the recommendations of the report 

relating to the Ministry, it has implemented 

many strategies through: 

• the Ontario Health Technology Advisory 

Committee;

• the Diagnostic Services Committee, a com-

mittee with joint representation from the 

Ministry and the Ontario Medical Associa-

tion established to further the Ontario Med-

ical Association Agreement; 

• the Diagnostic Imaging Safety Committee; 

and 

• the Wait Time MRI and CT Expert Panel 

(whose second report was expected to be 

completed by November 2006).  

With respect to Recommendation 7, the 

Ministry indicated that the Diagnostic Imaging 

Safety Committee, established in Septem-

ber 2006, is developing recommendations for 

minimizing the impact of radiation exposure 

for patients and hospital personnel. The Min-

istry anticipated that the Committee’s work in 

this area would be completed and presented by 

February 2007.
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