
Research

Recherche

From *the Hamilton Regional
Cancer Centre, Hamilton,
Ont.; the Departments of
†Surgery and ‡Clinical
Epidemiology and
Biostatistics, Faculty of
Health Sciences, McMaster
University, Hamilton, Ont.;
§Cancer Care Ontario,
Toronto, Ont.; and ¶the
Department of Surgical
Oncology, Princess Margaret
Hospital, Toronto, Ont.

This article has been peer reviewed.

CMAJ 2001;165(4):421-5

Abstract

Background: There is evidence that delays in treatment result in increased psy-
chosocial morbidity for patients diagnosed with cancer. We evaluated waiting
times for care among cancer patients treated by surgeons affiliated with regional
cancer centres in Ontario.

Methods: Dates for 5 key events related to the surgical management of a patient
with cancer were collected by a convenience sample of surgeons who treat
breast, gynecologic, colorectal, head and neck, thoracic and urologic cancers.
The key events were initial referral, first surgical visit, main treatment decision,
major surgery and receipt of postoperative pathology report. The surgeons were
also asked to judge the appropriateness of the waiting times for the intervals
studied and to identify factors associated with inappropriate delays.

Results: A total of 62 surgeons affiliated with 8 regional cancer centres partici-
pated; data were collected for 1456 patients who underwent assessment and
whose surgical visit occurred between Jan. 31 and May 31, 2000. The median
waiting time from referral to first visit was 11.0 days, from first visit to treatment
decision 0.0 days, from treatment decision to surgery 20.0 days and from
surgery to receipt of the pathology report 8.0 days. The median waiting times for
the 2 summary intervals (referral to surgery and referral to receipt of the pathol-
ogy report) were 37.0 and 48.0 days respectively. The waiting times varied by
cancer type; for example, the median time from referral to surgery varied from
29.0 days for colorectal cancers to 64.0 days for urologic cancers. The same in-
terval varied from 19.0 to 43.0 days by treatment centre. The waiting times did
not vary substantially by patient age. The surgeons judged that 344 (37.2%) of
the 925 patients with dates for the referral-to-surgery interval had inappropri-
ately long waiting times. They indicated that contributing factors to these inap-
propriate waits were shortage of operating room time (in 181 cases), lack of
other resources such as diagnostic tests or allied health personnel (in 156) and
patient preference or circumstance (in 28) (factors were not mutually exclusive).

Interpretation: Many of the patients with cancer seen by surgeons affiliated with
regional cancer centres in Ontario may be experiencing significant delays in the
assessment and treatment of their cancer.

Several days or weeks may elapse as a patient with possible cancer moves
through the initial care path: from assessment to diagnosis to definitive treat-
ment. Recently, for cancer surgery, expert groups have attempted to quantify

the maximum length of time that should transpire between certain key events on
this care path. For example, the Canadian Society of Surgical Oncology has stated
that, for the average patient with cancer, the time from completion of diagnostic
tests to definitive surgery should not exceed 2 weeks.1 The Canadian Strategy for
Cancer Control has set 4 weeks as the maximum time needed to diagnose the most
common cancers following patient presentation to a family physician.2 These rec-
ommendations are likely justified, since a number of papers have shown that diag-
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nosis or treatment delays result in major psychosocial
stresses for cancer patients,3–9 although there is a paucity of
good-quality evidence that such delays result in worse clini-
cal outcomes.10–16

We conducted a study to determine waiting times for
care among patients treated by surgeons affiliated with re-
gional cancer centres in Ontario. The project was designed
to examine 4 questions: How long are cancer patients wait-
ing for key events along their surgical care path? Do aver-
age waits vary by patient age? Do surgeons judge these
waits to be appropriate or inappropriate? and What are the
factors that contribute to inappropriate delays?

Methods
Our team developed a 1-page draft form for data collection

and an accompanying instruction sheet in consultation with sur-
geons, administrators and researchers across Ontario. The form
focused on dates for 5 key events that we felt summarized the ini-
tial care path followed by a patient when definitive treatment may
involve major cancer surgery. These key events included initial re-
ferral to the treating surgeon, first surgical visit, main treatment
decision, major surgery and receipt of the postoperative pathology
report. Four key intervals resulted from a patient moving sequen-
tially from event to event. We also considered the summary inter-
vals of “referral to surgery” and “referral to receipt of the pathol-
ogy report.” We assumed that the key interval “main treatment
decision to surgery” was analogous to the interval “completion of
diagnostic tests to definitive surgery” referred to by the Canadian
Society of Surgical Oncology.1

Surgeons were instructed to decide in each case whether the
length of time for each of the 4 key intervals was appropriate or in-
appropriate, and to mark the form accordingly. We did not define
a priori appropriate versus inappropriate waits. If, for an individual
case, one or more key intervals were marked as inappropriate, the
summary intervals for that case were also classified as inappropri-
ate. Surgeons were then asked to identify factors they felt con-
tributed to an inappropriate wait. These factors were collapsed
into 4 categories: patient preference, referring physician prefer-
ence, lack of operative time and lack of other resources (e.g., pre-
operative diagnostic tests, allied health personnel and hospital
beds). The form also requested the patient’s date of birth, the final
diagnosis and the type of major surgery. No data were collected

that would allow the study team to identify individual patients.
Ontario’s 8 regional cancer centres and the Princess Margaret

Hospital are an important component of the province’s health
care system providing treatment and support for cancer patients.17

These centres deliver all radiotherapy and a major portion of
chemotherapy in the province. Eight surgeons (from 6 of the re-
gional cancer centres, the Princess Margaret Hospital and a com-
munity hospital) agreed to coordinate our study at their respective
sites. The community hospital, which added 2 surgeons to the
study, will soon be designated as a regional cancer centre; there-
fore, we refer to all of the participating sites as regional cancer
centres. Site leaders were meant to approach and obtain the par-
ticipation of other surgeons at their site, answer questions locally
about the study, and distribute and collect data forms. Site leaders
and other surgeons were asked to participate if they treated any of
the following types of cancer: breast, gynecologic, colorectal, head
and neck, thoracic and urologic. Ultimately, 62 surgeons con-
tributed data to the study.

Data were collected for patients whose surgical visit — the sec-
ond key event — occurred between Jan. 31 and May 31, 2000.
Participating surgeons were instructed to include patients if their
signs or symptoms were consistent with a diagnosis of cancer and,
assuming this diagnosis, that a curative resection was possible.
Thus, many patients contributed data for our first 3 key events
but did not undergo major surgery owing to findings on further
investigation (e.g., widely metastatic disease, no evidence of can-
cer or a prohibitive operative risk). Before calculating the time in-
tervals, we divided the study cohort into 3 groups of similar size
on the basis of age at first visit. We used these groups to measure
differences in time intervals by age group.

We used descriptive statistics and box plots to show the data.
The Mann–Whitney test for 2 independent groups was used to
compare surgeon-designated appropriateness or inappropriate-
ness of waiting times.

The study did not receive ethical approval because the chair of
the Hamilton Health Sciences Corporation Research Ethics
Board considered it to be a quality-assurance study, with no risks
to subjects and no concerns about confidentiality.

Results

Of the 1620 data forms submitted, 164 were rejected
because the referral date was outside the designated 4-
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Table 1: Time intervals between events for patients seen between Jan. 31 and
May 31, 2000, by surgeons affiliated with regional cancer centres in Ontario

Interval

No. of
valid cases*

n = 1456
Median

no. of days
Mean no. of

days (and SD)

Key interval
Referral to first visit 1429 11.0 13.4 (10.8)
First visit to main treatment decision 1215 0.0   8.5 (17.1)
Main treatment decision to surgery 941 20.0 23.4 (17.8)
Surgery to receipt of pathology report 744 8.0 11.4 (10.4)
Summary interval
Referral to surgery 925 37.0 42.8 (25.9)
Referral to receipt of pathology report 725 48.0 52.5 (25.4)

*To be included in an interval, cases needed dates marked for both key events within that interval.



month study period (141 forms); the time intervals be-
tween key events yielded negative values, which indicated
incorrect dates (12 forms); or the forms were duplicates
(11 forms). This left 1456 cases that were eligible for data
analysis. Of these cases breast cancer (440 cases) was the
most frequent and colorectal cancer (100 cases) the least
frequent. The volume of cases managed at the cancer cen-
tres ranged from 14 to 809.

Table 1 provides descriptive data for the 4 key and 2
summary intervals. To be included in an interval, a case
needed dates marked for both key events within that inter-
val. Thus, the number of valid cases dropped across the 4
key intervals, from 1429 to 744. The median waiting time
from referral to first visit was 11.0 days, from first visit to
treatment decision 0.0 days, from treatment decision to
surgery 20.0 days and from surgery to receipt of the pathol-
ogy report 8.0 days. The median waiting times from referral
to surgery and from referral to receipt of the pathology re-
port were 37.0 and 48.0 days respectively. The proportion
of patients undergoing surgery within 14 days of the main
treatment decision, as recommended by the Canadian Soci-
ety of Surgical Oncology,1 was 32.5%. The longest median
waiting time from referral to surgery was 64.0 days, for
patients undergoing surgery for urologic cancers; the range
for the remaining cancer types was 29.0 to 40.0 days (Fig.
1A). The range for this interval by cancer centre was 19.0 to
43.0 days (Fig. 1B). For patients aged 50 years or less, 51 to
65, and 66 years or more, the median waiting times from re-
ferral to surgery were 36.0 (mean 41.9, 95% confidence in-
terval [CI] 38.7–45.1), 39.0 (mean 43.6, 95% CI 40.7–46.5)
and 36.5 (mean 42.7, 95% CI 40.0–45.3) days respectively
(p = 0.49) (data not shown).

The median values for all of the time intervals marked

inappropriate were significantly greater than those marked
appropriate (Table 2). Of the 925 patients with dates for the
referral-to-surgery interval, 344 (37.2%) were judged by
their surgeons to have had an inappropriate wait. The sur-
geons indicated that the factors associated with these inap-
propriate delays were shortage of operating room time (in
181 cases), lack of other resources such as diagnostic tests or
allied health personnel (in 156) and patient preference or
circumstance (in 28) (factors were not mutually exclusive).

Interpretation

Our study provides a snapshot of waiting times along
the initial care path followed by cancer patients referred to
surgeons affiliated with regional cancer centres in Ontario.
The median wait from main treatment decision to surgery
was 20.0 days, well above the 14-day wait recommended by
the Canadian Society of Surgical Oncology.1 The median
wait from first visit to main treatment decision was
0.0 days, which suggests that most patients were informed
of their treatment options at the time of the initial surgical
assessment. In our patient cohort, there were no important
differences in waiting times when the data were analyzed
by age group.

The median waiting times from referral to surgery were
similar for all cancer types except urologic cancers
(64 days). This longer median wait may reflect the difficult
treatment choices patients with prostate cancer must make:
choices that include watchful waiting, hormone therapy, ra-
diation therapy or surgery.18 A crude comparison with a
study of waiting times for cancer patients in England indi-
cates that waits in our study were similar to those in the
other study for major urologic procedures, slightly longer
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Fig. 1: Waiting times from referral to surgery, by type of cancer (A) and by cancer centre (B), for 925 cases treated by surgeons
affiliated with regional cancer centres in Ontario. Lower and upper portions of the boxes represent the 25th and 75th per-
centiles, respectively; the midline marks the median; the projecting lines represent the most extreme values in the data set that
were not more than 1.5 times the height of the box beyond either quartile; the circles represent outliers.
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for breast cancer surgery and shorter for gynecologic, col-
orectal and thoracic procedures.19 In a recent study of wait-
ing times to breast cancer surgery in Quebec, the median
wait was 42 days in 1998.20 Unfortunately, it is difficult to
compare this finding with the 37-day wait for breast cancer
surgery observed in our study. The starting point in the
Quebec study was the first related diagnostic procedure
rather than referral to a surgeon; the first diagnostic proce-
dures for breast cancer (e.g., mammography) typically pre-
cede the date of referral to a surgeon.

The surgeons in our study marked as inappropriate a
high proportion of waits from referral to surgery (344
cases [37.2%]) and from referral to receipt of the pathol-
ogy report (334 cases [46.1%]). They indicated that short-
age of operating room time and lack of other resources
were the most common factors leading to inappropriate
waiting times. For the waits from main treatment decision
to surgery that were marked appropriate by the surgeons,
the median wait was 17 days, still longer than the 14-day
maximum recommended by the Canadian Society of Sur-
gical Oncology.

There are limitations to our study. First, the participat-
ing surgeons were affiliated with regional cancer centres,
and most were with teaching hospitals; thus, our results
may not be generalizable to all surgeons and hospitals in
Ontario. This is especially important for common cancers
such as breast and colorectal cancers, because nearly 70%
of operations for these disease sites are done in nonteach-
ing hospitals.21,22 Second, the quality of the data was depen-
dent on our participating surgeons. For example, despite
instructing the surgeons to enroll consecutive patients who
may undergo major curative cancer surgery, we know this
did not always occur, which may have resulted in selection
bias. A review of operative data at 4 of the 8 participating
centres indicated that 72% of the cancer-directed surgeries
were included in our study. Response bias may have af-

fected the appropriateness ratings if a surgeon completing a
form contributed to a patient delay. We have already noted
that surgeons did not always complete dates for the 5 key
events, even for patients who underwent major surgery.
Third, we were unable to comment on the variation in in-
tervals among the cancer centres because we did not con-
trol for the cancer type or number of cases contributed
from each centre. Finally, because of resource constraints,
we could not check the accuracy of data entered by the sur-
geons against actual chart-based information. Our defini-
tion of “inappropriate” waits can also be criticized, since it
relied on the subjective perceptions of the participating sur-
geons. Unfortunately, objective benchmarks derived from
evidence for this portion of the study do not exist. As well,
our results suggest that the surgeons were fair arbiters in
deciding which intervals were inappropriate, because for
each of the 4 key intervals few of the waits were marked in-
appropriate and because the inappropriate waits were sig-
nificantly longer than the appropriate waits.

In conclusion, when we compare the waiting times from
main treatment decision to surgery with the recommenda-
tions of an expert group and we consider the large number
of patients with waits for the summary intervals deemed to
be inappropriate by the surgeons, we suggest that many
cancer patients treated by surgeons affiliated with Ontario
regional cancer centres are experiencing significant delays
in the assessment and surgical treatment of their cancer.
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Table 2: Time intervals for events marked appropriate and for those marked inappropriate by the participating surgeons

Appropriate Inappropriate

Interval
No. (and %)

of cases*
Median no.

of days
Mean no.
of days

No. (and %)
of cases*

Median
no. of days

Mean no.
of days    p value†

Key interval
Referral to first visit (n = 1429) 1278 (89.4) 10.0 12.0 151 (10.6) 20.0 25.0 < 0.001
First visit to main treatment
  decision (n = 1215) 1095 (90.1) 0.0 5.6 120   (9.9) 28.0 34.3 < 0.001
Main treatment decision to
  surgery (n = 941)   717 (76.2) 17.0 19.4 224 (23.8) 31.0 36.3 < 0.001
Surgery to receipt of pathology
  report (n = 744)   651 (87.5) 8.0 10.0   93 (12.5) 16.0 21.7 < 0.001
Summary interval

Referral to surgery‡ (n = 925)   581 (62.8) 32.0 36.3 344 (37.2) 47.5 53.7 < 0.001
Referral to receipt of pathology
  report‡ (n = 725)   391 (53.9) 42.0 45.6 334 (46.1) 55.0 60.6 < 0.001

*Percentages are derived from the total number of cases for that interval.
†Mann–Whitney nonparametric test for median of 2 independent groups (2-tailed).
‡For summary intervals, appropriate cases were those with no key interval marked inappropriate; inappropriate cases were those with at least 1 key interval marked inappropriate.
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