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Abstract

Background: Currently there is no agreement on the optimal time to treatment of
breast cancer; however, given the considerable emphasis on early detection,
one would expect a similar emphasis on early treatment. The purpose of our
study was to assess the time interval to surgery from initiation of diagnosis
among Quebec women with breast cancer and to examine the influence on
waiting time of age, pattern of care and cancer stage.

Methods: Records of physician fee-for-service claims and of hospital admissions
were obtained for all Quebec women who underwent an invasive procedure for
the diagnosis or treatment of breast cancer between 1992 and 1998. Waiting
time was calculated as the number of days between the first diagnostic proce-
dure and surgical treatment.

Results: There were 29 606 episodes of breast cancer surgery among 28 100
women: 5922 mastectomies and 23 684 lumpectomies. The absolute number
of episodes of breast cancer treated with surgery rose from 3626 in 1992 to
5162 in 1998. The overall median waiting time was 34 days (interquartile
range [IQR] 19–62); 13.5% of the women waited longer than 90 days. The me-
dian waiting time rose from 29 days (IQR 15–54) in 1992 to 42 days (IQR 24–
72) in 1998, representing a relative increase of 37% (95% confidence interval
[CI] 32%–43%) after adjusting for age and cancer stage. The median waiting
time increased with the number of diagnostic procedures, from 24 days (IQR
14–42) with 1 procedure to 48 days (IQR 27–84) with 3 procedures to 72 days
(IQR 43–121) with 4 procedures, representing adjusted relative increases of
97% (95% CI 91%–103%) and 194% (95% CI 181%–208%), respectively. The
proportion of women receiving 3 or more diagnostic procedures before surgery
increased steadily over the study period, from 19.2% in 1992 to 33.0% in
1998. The median waiting time was shorter with more advanced stages of can-
cer: 53 days (IQR 30–86) for carcinoma in situ, 35 (IQR 20–62) for localized
disease, 28 (IQR 16–49) for regional disease and 24 (IQR 11–52) for dissemi-
nated disease.

Interpretation: Waiting time between initial diagnosis and first surgery for breast
cancer has increased substantially in Quebec between 1992 and 1998. Possible
explanations include increased demand, decreased resources and changes in
patterns of care.

Practice guidelines for breast cancer emphasize that the work-up of a lump in
the breast should be completed as soon as possible after detection.1 Cur-
rently there is no agreement on what the optimal time to treatment should

be, and decisions of both patients and health care providers influence the time from
detection to treatment. Delays can arise if a women is reluctant to seek medical fol-
low-up for a suspicious breast lesion or if health care providers are unable to evalu-
ate and treat the lesion as quickly as they might wish. Evidence is lacking on the
minimum delay that would have a negative impact on survival. Sainsbury and asso-
ciates,2 in a retrospective analysis of data for 36 222 patients in Great Britain, found
no evidence that delays of more than 90 days from family physician referral to
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treatment adversely affected survival. Indeed, they found
that shorter delays were associated with poorer survival,
likely reflecting more rapid treatment for women present-
ing with advanced disease. Nevertheless, Great Britain has
recommended that all patients presenting with suspected
breast cancer be seen within 14 days after referral. Aus-
tralian authorities3 argue instead that arriving at an appro-
priate treatment decision is a more important influence
than speed on the outcome of breast cancer.

A recent meta-analysis4 of data from 87 nonexperimental
studies involving over 100 000 patients showed that women
who delayed seeking medical attention for 3 months or
more had a 12% lower 5-year survival rate than those who
presented sooner (odds ratio 1.47; 95% confidence interval
[CI] 1.42 to 1.53). The poorer survival was likely mediated
through a mechanism that the authors referred to as
“stage-drift,” whereby women presenting later have more
advanced disease, which makes stage an intermediate vari-
able between delay and outcome. Although only patient de-
lay was examined, the authors’ overall conclusion was that
efforts should be made to keep delays by patients and
health care providers to a minimum.

Given the considerable emphasis on screening and early
detection of breast cancer, one would expect a similar em-
phasis on early treatment. In Great Britain in 1997, Spur-
geon and associates5 reported that the median time from
general practitioner referral to first definitive breast cancer
treatment was 27 days for referrals classified as urgent and
35 days for those classified as less urgent. There are no
Canadian data, but given the similarity in health care sys-
tems, one might expect similar waiting times.

The purpose of our study was to assess the time from
initiation of diagnostic investigation to surgical treatment
among women with breast cancer in Quebec from 1992 to
1998 and to examine the influence of age, choices of diag-
nostic investigations and treatment, cancer stage and year
of surgery on waiting time.

Methods

The study was approved by the McGill University Institu-
tional Review Board.

Data were extracted from administrative records for all women
aged 20 years and over who underwent an invasive procedure for
the diagnosis or treatment of breast cancer in the province of
Quebec between 1992 and 1998. Data identifying procedures re-
lated to the breast were extracted from the database of physician
fee-for-service claims maintained by the Régie de l’assurance mal-
adie du Québec (RAMQ) and from Quebec’s hospital discharge
database (MedEcho).

Because these 2 databases use different coding systems, with
varying levels of precision, the information was reconciled to pro-
duce a common classification for mammography, ultrasound, nee-
dle and surgical biopsies, lumpectomy and mastectomy. The 2
databases were reconciled using a unique encrypted identifier; pa-
tient age in 1992 was provided only in 5-year intervals in order to
respect confidentiality requirements of RAMQ.

It was usual for women to have many breast-related proce-

dures over the study period. In order to link procedures likely to
be part of the same diagnostic work-up, consecutive procedures
that were separated in time by 5 months or less were considered
to be part of a single episode of care. Only procedures to the
breast were included. The limit of 5 months was chosen because
clinical follow-up is often routinely recommended at 6-month in-
tervals, and we wanted to ensure that a routine 6-month follow-
up would not be considered as a wait. No restriction was placed
on the total duration of an episode (provided it did not contain a
continuous period of 5 months or more of “inactivity”). Although
the index period was from 1992 to 1998, prior data (1989–1991)
and subsequent data (1999) were also used to avoid truncating
episodes that spanned administrative periods.

Only episodes that involved surgery were retained for further
analysis. We excluded episodes in which chemotherapy or radio-
therapy was begun before surgery and those in which any proce-
dure was performed outside Quebec.

Treatment was considered to be for breast cancer if there was
a record of hospital admission or day surgery on or around the
time of surgery with a diagnostic code indicating breast cancer.
Topography and morphology codes listed in the hospital dis-
charge database were used to estimate the stage of breast cancer as
follows: localized (primary breast cancer with no reported lymph-
node involvement, ICD-96 codes 174.0–174.9), regional (primary
breast cancer with lymph-node involvement, ICD-9 codes
174.0–174.9 plus 196.0–196.9), disseminated (with metastases be-
yond lymph nodes, ICD-9 codes 174.0–174.9 plus 197.0–199.0),
carcinoma in situ (ICD-9 code 233.0) and breast neoplasms of un-
certain behaviour (ICD-9 code 238.3).

Waiting time was calculated as the number of days that elapsed
between the first diagnostic procedure in the episode of care and
the first definitive surgery for breast cancer. Episodes involving
surgical treatment with no breast-related diagnostic procedures
recorded during the preceding 5 months were counted but were
not assigned a waiting time.

Percentiles of the distribution of waiting time in the study
population and in various subgroups were obtained. To evaluate
factors associated with waiting time, a linear regression model was
used with the natural logarithm of waiting time as the dependent
variable. The effect of each variable on log waiting time was eval-
uated, with adjustments for other relevant covariates. Exponenti-
ating the parameter estimates produced with this model provide
values that can be interpreted as representing adjusted relative
change from the median. Interactions between pairs of variables
were evaluated one at a time in the fully adjusted model and were
found to have minimal impact.

Results

Over the 7-year study period, there were 28 100 women
and 29 606 episodes that involved surgery for breast cancer
(5922 mastectomies and 23 684 lumpectomies). Most
(95.0%) of the women had only 1 episode of care, and only
0.3% had more than 2.

Table 1 presents a description of the study population
overall and by year of surgery. Between 1992 and 1998,
there was a steady increase in the absolute number of
episodes of breast cancer treated with surgery, from 3626
in 1992 to 5162 to 1998.

The proportion of older women decreased over the
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study period, as did the proportion of women with more
advanced disease.

The initial diagnostic procedure did not vary greatly over
time, with the majority of episodes (76.8%) beginning with
a bilateral mammogram. The proportion of episodes in
which the surgical treatment was lumpectomy rose from
77.7% in 1992 to 82.7% in 1998. Over the same period, the
proportion of episodes in which women received 3 or more
procedures to the breast before surgery increased steadily,
from 19.2% to 33.0%. Overall, in 7.1% of the episodes
there was no recorded diagnostic procedure within the 5
months before surgery; this proportion decreased from
8.9% in 1992 to 5.2% in 1998. Compared with women who
had diagnostic procedures before surgery, those who did
not were more likely to be 70 years of age or older (42.6%
v. 17.5%) and to have disseminated disease (17.3% v. 3.1%).

Table 2 presents variations in time from the initial diag-
nostic procedure to surgery, both overall and in various
subgroups. The overall median waiting time was 34 days
(interquartile range [IQR] 19–62); in 13.5% of the episodes
the women waited longer than 90 days. Variation in wait-
ing time across categories of age, cancer stage, number and
type of diagnostic procedures, and type of surgery is pre-
sented as the percent difference from the median for the
reference category, after adjusting for relevant covariates.

The percent difference for various age groups compared
with the reference group of 40–64 years was always nega-
tive. This finding indicates that both younger and older
women had shorter median waiting times than those in the
reference group: the median waiting time was 15% shorter
among women under 35 years of age and 25% shorter
among those 80 and older.

Waiting time for breast cancer surgery
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Table 1: Characteristics of episodes of breast cancer surgery among 28 100 women in Quebec between 1992 and 1998

Year of surgery; % of episodes

Characteristic

Total no. (and %)
of episodes
n = 29 606

1992
n = 3 626

1993
n = 3 738

1994
n = 4 025

1995
n = 4 167

1996
n = 4 329

1997
n = 4 559

1998
n = 5 162

Women’s age in 1992, yr
20–34   1 441   (4.9) 2.5 3.4 3.8 4.6 5.8 5.8 7.0
35–39   1 961   (6.6) 4.6 4.9 6.1 6.7 6.8 8.5 7.8
40–64 17 210 (58.1) 53.0 55.8 56.5 58.1 59.2 59.8 62.4
65–69   3 286 (11.1) 12.6 12.5 12.4 10.9 10.7 9.8 9.7
70–79   4 450 (15.0) 19.6 16.9 15.8 15.3 14.5 13.5 11.4

≥ 80   1 258   (4.2) 7.7 6.6 5.5 4.3 3.0 2.6 1.7
Cancer stage
Uncertain      199   (0.7) 0.6  0.8  0.8  0.6  0.6  0.5 0.8
In situ   2 103   (7.1) 4.6 5.2 5.4 7.3 7.9 8.7 9.2
Localized 18 998 (64.2) 63.1 64.4 63.9 63.1 64.3 64.3 65.6
Regional   7 090 (23.9) 26.5 25.1  25.0  24.9  23.0  22.8 21.5
Disseminated   1 216   (4.1) 5.2  4.4  4.8  4.0  4.2  3.7 2.9
Initial diagnostic procedure
None   2 091   (7.1) 8.9 8.7 8.0 6.6 6.6 6.5 5.2
Bilateral mammogram 22 733 (76.8) 75.3 73.9 76.5 77.2 77.1 77.5 78.9
Unilateral mammogram   1 259   (4.3) 4.4 4.2 4.1 4.1 4.2 4.0 4.7
Ultrasound      450   (1.5) 0.6 1.0 1.1 1.4 1.8 1.9 2.5
Core biopsy      212   (0.7) 0.3 0.7 0.4 0.6 0.8 1.1 0.9
Needle biopsy   1 592   (5.4) 5.8 6.2 5.4 6.1 5.3 4.8 4.5
Excisional biopsy      569   (1.9) 2.6 2.3 2.2 1.7 2.0 1.6 1.4
Fine-needle aspiration      700   (2.4) 2.2 3.0 2.3 2.2 2.3 2.6 2.0
No. of procedures
before surgery
0   2 091   (7.1) 8.9 8.7 8.0 6.6 6.6 6.5 5.2
1   8 998 (30.4) 36.5 32.9 34.4 31.2 29.6 26.5 24.7
2 11 228 (37.9) 35.5 39.1 38.1 38.9 38.0 38.5 37.3
3   5 154 (17.4) 13.4 13.9 14.5 16.5 19.1 20.1 21.9
4   1 495   (5.0) 4.1 3.4 3.7 4.8 4.7 5.9 7.8
5      432   (1.5) 1.0 1.3 0.9 1.4 1.2 1.8 2.3

≥ 6      208   (0.7) 0.7 0.7 0.3 0.7 0.8 0.7 1.0
Type of surgery
Lumpectomy 23 684 (80.0) 77.7 78.8 78.5 80.2 81.0 79.9 82.7
Mastectomy   5 922 (20.0) 22.3 21.2 21.5 19.8 19.0 20.1 17.3



Longer waiting times were observed among women with
less advanced disease, those who began their episode of care
with a mammogram, those with more than 1 diagnostic pro-

cedure preceding surgery and those treated by lumpectomy.
The median waiting time rose from 29 days in 1992 to

42 days in 1998, representing a relative increase of 37% af-
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Table 2: Waiting time from initial diagnostic procedure to first surgery for breast cancer

Waiting time, d

Characteristic
No. of

episodes*
Median

(and IQR)
90th

percentile
Wait > 90 d, %

of episodes

% difference from
median in reference
group (and 95% CI)†

Women’s age in 1992, yr
20–34   1 361   30 (16–57) 103 13.7 –15 (–19 to –11)
35–39   1 885   32 (19–62) 109 14.5   –7 (–11 to –3)

40–64 16 398   35 (20–65) 112 14.8 Reference‡
65–69   3 053   33 (19–56) 94 10.9   –6 (–10 to –3)
70–79   3 888   30 (16–54) 92 10.4 –16 (–18 to –13)

≥ 80      930   27 (13–51) 84 8.7 –25 (–29 to –20)
Cancer stage
Uncertain      181   51 (33–90) 137 24.3   54 (35 to 76)
In situ   2 018   53 (30–86) 128 23.3   40 (35 to 46)
Localized 17 773   35 (20–62) 106 13.6 Reference§
Regional   6 689   28 (16–49) 91 10.1 –17 (–19 to –15)
Disseminated      854   24 (11–52) 110 13.2 –29 (–33 to –25)
Initial diagnostic procedure
Bilateral mammogram 22 733   35 (20–63) 106 13.7 Reference¶
Unilateral mammogram   1 259   40 (21–76) 125 18.7   –8 (3 to 14)
Ultrasound      450   35 (20–63) 110 13.8   –3 (–10 to 6)
Core biopsy      212   32 (19–57) 81 8.5 –13 (–23 to –2)
Needle biopsy   1 592   22 (13–40) 79 8.6 –29 (–32 to –26)
Excisional biopsy      569   19 (10–34) 68 7.9 –41 (–45 to –36)
Fine-needle aspiration      700   28 (15–60) 123 14.9   –8 (–14 to –1)
No. of procedures
before surgery
1   8 998   24 (14–42) 67 4.9 Reference¶
2 11 228   32 (19–56) 92 10.6   39 (36 to 42)
3   5 154   48 (27–84) 130 21.8   97 (91 to 103)
4   1 495   72 (43–121) 172 38.7 194 (181 to 208)
5      432   97 (53–164) 212 53.0 278 (248 to 310)

≥ 6      208 162 (84–246) 380 72.6 497 (432 to 570)
Type of surgery
Lumpectomy 22 214   35 (19–63) 106 13.7 Reference**
Mastectomy   5 301   29 (16–55) 102 12.7    –3 (–6 to 0)
Year of surgery

1992   3 303   29 (15–54) 96 11.1 Reference††
1993   3 412   30 (16–56) 100 12.1    –5 (1 to 10)
1994   3 704   28 (15–51) 97 11.1    –2 (–6 to 2)
1995   3 891   32 (17–57) 101 12.5    –7 (2 to 11)
1996   4 044   34 (19–60) 105 13.2   14 (9 to 19)
1997   4 265   36 (21–68) 117 15.7   26 (21 to 31)
1998   4 896   42 (24–72) 115 17.1   37 (32 to 43)

Overall 27 515   34 (19–62) 106 13.5

Note: IQR = interquartile range, CI = confidence interval.
*Women with no diagnostic procedure in the 5 months before surgery are excluded.
†Calculated as [exp(coefficient from linear regression analysis of natural logarithm of waiting time) –1] × 100.
‡Adjusted for cancer stage and year of surgery after combining 5-year age groups with similar waiting times.
§Adjusted for age and year of surgery.
¶Adjusted for age, cancer stage and year of surgery.
**Adjusted for age, cancer stage, initial diagnostic procedure and year of surgery.
††Adjusted for age and cancer stage.



ter adjustment for age and cancer stage. When the number
of diagnostic procedures is included as an adjustment vari-
able, the percent increase (and 95% CI) over the baseline
year (1992) was 4% (0% to 9%), –1% (–5% to 3%), 4%
(0% to 8%), 10% (5% to 14%), 18% (14% to 23%) and
25% (20% to 30%) for 1993 to 1998, respectively. These
increases, although smaller than those estimated with ad-
justment only for age and cancer stage, show the same pat-
tern of statistical significance. The proportion of women
waiting longer than 90 days also rose over the study period,
from 11.1% in 1992 to 17.1% in 1998.

The increase in waiting time over the study period was
seen among women whose initial diagnostic procedure was a
bilateral mammogram and among those whose initial proce-
dure was a needle or excisional biopsy. For the bilateral mam-
mography group, the median waiting time rose from 30 days
in 1992 to 43 days in 1998 (35% increase, 95% CI 30% to
41%, adjusted for age and cancer stage); for the biopsy group,
the corresponding increase in median waiting time was from
18 days to 28 days (54% increase, 95% CI 32% to 79%).

Fig. 1 shows the distribution of overall time from initial
diagnostic procedure to surgery, represented as the pro-
portion of women still waiting for surgery at any point in
time (dayk), by year of surgery. For purposes of presenta-
tion, the data for 1992–1994 and for 1995–1996 were
combined. The 1992–1994 median indicates that 50% of
the women were still waiting for surgery 29 days after
starting their initial diagnostic procedure (day29). By 1998
the entire distribution had shifted such that the median
had increased to 42 days. Because of the combined in-
crease in waiting time and in the number of women with
breast cancer, the number of women-days waiting almost
doubled over the study period: from
142 695 in 1992 to 272 054 in 1998.

Interpretation

Waiting time for breast cancer
surgery in Quebec increased over time,
from a median of 29 days in 1992 to 42
days in 1998. In 1997 in Great Britain,5

the median time from general practi-
tioner referral to first definitive breast
cancer treatment was 27 days for urgent
referrals and 35 days for less urgent refer-
rals. For the same year, using a proxy in-
dicator of urgency defined according to
whether the initial diagnostic procedure
was a biopsy or a mammography, we
found median waiting times of 23 and 38
days, respectively. Although not vastly
dissimilar to the waiting times in Great
Britain, those in our study were calcu-
lated from the time of initial diagnostic
procedure and not referral. Assuming
that referral would follow the initial pro-

cedure, this suggests shorter waiting times in Great Britain.
In both Great Britain and Quebec, it appears that practition-
ers are able to identify more serious cases of breast cancer
early in the diagnostic process and act with haste.5,7

The number of diagnostic procedures before surgical
treatment was the strongest factor contributing to waiting
time. Women who were referred for surgery directly after
their initial procedure had a median waiting time of 24 days,
as compared with 32 and 48 days for women with 1 or 2 in-
tervening diagnostic procedures, respectively. The only di-
agnostic procedures considered in our study were related to
the breast. We did not include procedures such as bone and
liver scans, which may have been used for cancer staging.
The question is whether the increasing availability of com-
plex diagnostic procedures adds important advantages that
outweigh the disadvantages that might result from longer
delays to definitive surgical procedures. In other words, are
all of these additional diagnostic procedures necessary?

Clearly, diagnostic procedures and waiting time are re-
lated. When examining the impact of year of surgery on
waiting time, it is not obvious that adjustment for this vari-
able is appropriate, as it may be in the causal pathway.

Our data cannot be used to distinguish between system
delays and patient delays. The strengths of our study lie in
the fact that the entire population of women undergoing
surgery for breast cancer in Quebec was captured and that
the data are robust: physicians are paid on a fee-for-service
basis, and completeness and accuracy of reporting have
monetary incentives attached. Missing from these data
would be procedures performed at private clinics; however,
private medical care is the exception in Quebec. Procedures
not billed for by physicians, because of an error in the pro-
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Fig. 1: Waiting times from initial diagnostic procedure to first surgery for breast
cancer among women in Quebec between 1992 and 1998.
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cedure code or because the site was not identified (e.g., a
biopsy to an unspecified site), would have been missed.
This may have accounted for a portion of the women with-
out a diagnostic procedure before surgery. However,
women without a prior diagnostic procedure were a select
group, tending to be elderly and to have advanced disease;
they may very well have proceeded directly from physical
examination to surgery. Another limitation of our study is
that a window of time had to be assigned in order to define
an episode of care. Some women may have had 2 distinct
diagnostic encounters that were joined because they oc-
curred within a 5-month period; on the other hand, this
definition may have underestimated waiting times among
women who actually had an interval between procedures of
more than 5 months. In any case, as illustrated in Fig. 1,
the proportion of women with waiting times greater than
150 days was minimal.

Also minimal was the number of women with more than
1 episode of care. Counting these as separate episodes might
have affected the estimate of standard error, but only if the
waiting times within women were more similar than those
between women. Because the median time between the end
of the first episode and the beginning of the subsequent
episode was 712 days, this was unlikely to be the case; in
fact, the correlation was 0.05. The rarity of the occurrence
(95% of the women had only 1 episode) and the narrowness
of the confidence intervals around the regression parame-
ters suggest that the effect was negligible. Whether an
episode is for treatment of a first breast cancer or a recur-
rence, the time a woman waits is the focus of concern.

There are a number of hypotheses that could be raised
to explain the increase in waiting time over the study pe-
riod. The incidence of breast cancer has been rising by
about 1% annually over the past 20 years.8 This increase,
combined with a growing older population, has resulted in
more women requiring treatment for breast cancer. Con-
comitantly, there has been a reduction in available re-
sources. In 1995, in response to a reduction in federal
transfer payments,9 Quebec began to close hospitals and
hospital beds.10 The number of beds was reduced from
21 680 in 1994 to 14 767 in 1998, a 32% reduction overall.9

The rate of reduction was 3% between 1994 and 1995 and
15% between 1996 and 1997. The reduction in inpatient
and surgical resources associated with these cuts may have
contributed to the increased waiting time to surgery.

The association between spending and resource use is
ecological in nature, and causality cannot be inferred.
However, the association between spending and outcome
would be strengthened if waiting times improved as spend-
ing increased. Federal transfer payments are projected to
return to 1995 levels by 2002.

There are no data to suggest what the waiting time
should be. Clearly, treatment decisions involve major life-

altering choices for women, and time is needed to make the
best choice.3 However, there is no disputing the anxiety
faced by women and their families while waiting for the re-
sults of tests and for surgery. What is of more concern is
whether long waits also affect recurrence and survival rates.
At this time, the data from our study provide information
on expected delays and serve to warn us that rapid cuts in
health care spending, if they are not accompanied by an ef-
fective planning process, may produce undesireable effects
in service delivery.
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