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Waiting times for cancer care continue to be an im-
portant issue for Canadians.1–5 Most analyses ex-
amining this question lack data clearly docu-

menting time intervals to care. Data are even more limited
for analyses of time between and over different components
of care for a single diagnosis.6

Comprehensive care for early stage breast cancer is charac-
terized by a sequence of events along a care path extending
from first clinical or mammographic suspicion of disease to
the completion of all adjuvant therapies and follow-up. Com-
pared with many other malignant diseases, the steps for the
evaluation and treatment of early stage breast cancer are rela-
tively standardized for the vast majority of patients for whom
surgery is potentially curative and adjuvant therapies are com-
monly recommended.

We previously published data on elapsed times from
breast cancer detection to start of first adjuvant therapy in
Nova Scotia for 1999/2000.7 We examined a second patient
cohort examining the same sequence of events over a subse-
quent 12-month period with the following objectives: (a) to
document and compare elapsed times from first clinical or
mammographic detection of breast cancer to start of first ad-
juvant therapy for surgically resected breast cancer over 2 pe-
riods (1999/2000 and 2003/04); (b) to examine elapsed times
between the date of last definitive surgery and the first con-
sultation with an oncologist to assess the proportion of
women who received their consultation within the time rec-
ommended in provincial guidelines and to assess the impact
of covariates on this elapsed time; and (c) to examine elapsed
times between the date of last definitive surgery and day 1 of
the first adjuvant therapy and to assess the impact of the type
of first adjuvant treatment on this elapsed time.
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Comparison of elapsed times from breast cancer detection
to first adjuvant therapy in Nova Scotia in 1999/2000
and 2003/04

Background: Waiting times for cancer care continue to be
an important issue for Canadians. We evaluated 2 cohorts of
breast cancer patients to compare changes in elapsed times
to care, to determine the proportion of patients who re-
ceived their postoperative oncology consultation within the
recommended time and to examine elapsed times between
date of surgery and start of first adjuvant therapy.

Methods: We conducted a retrospective chart review of all
women with surgically treated breast cancer who were re-
ferred to a provincial cancer centre for adjuvant therapy. The
first cohort comprised women referred between Sept. 1,
1999, and Sept. 1, 2000 (n = 342), and the second cohort
comprised women referred between Sept. 1, 2003, and Sept.
1, 2004 (n = 295). A general linear model with a stepwise se-
lection was used to identify dominant factors that influenced
elapsed times; covariates included cohort period, age at di-
agnosis, place of residence, disease stage, type of surgery,
type of adjuvant therapy, distance to cancer centre, median
household income and mean education level.

Results: The overall median time from disease detection to
the start of first adjuvant therapy for the combined cohorts
was 96 days (quartiles 76, 122); this interval was longer for
patients in the second cohort (90 v. 102 days, p < 0.001). For
the combined cohorts, significantly more patients saw a ra-
diation oncologist within the recommended time from date
of surgery than did patients referred to a medical oncologist
(82.7% v. 51.7%; p < 0.001). Patients who received adjuvant
radiation therapy as their first adjuvant treatment waited
longer from the date of definitive surgery to the start of
treatment than did patients who received chemotherapy or
hormonal treatment (77 v. 48 or 42 days; p < 0.001).

Interpretation: The median elapsed time from the detection
of breast cancer to the start of first adjuvant therapy was
longer in the second cohort (referred in 2003/04) than in the
first cohort (referred in 1999/2000). The proportion of pa-
tients whose first oncology consultation was within the rec-
ommended timeframe varied significantly according to type
of oncology specialist, favouring radiation oncology. Despite

Abstract
this difference in access, patients whose first adjuvant ther-
apy was systemic therapy experienced significantly shorter
elapsed times from surgery to the start of adjuvant therapy
than did patients whose first adjuvant therapy was radiation
therapy.
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Methods

Women in the first cohort were those who had an initial
breast abnormality detected clinically or mammographically
by Sept. 1, 1999, and were referred to 1 of 2 cancer centres in
Nova Scotia (either the Nova Scotia Cancer Centre in Halifax
or the Cape Breton Cancer Centre in Sydney) by Sept. 1, 2000.
The second cohort met the same eligibility criteria but had
their initial breast abnormality detected by Sept. 1, 2003, and
were referred to one of the cancer centres by Sept. 1, 2004.

All patients were women who lived in Nova Scotia and had
newly diagnosed invasive breast cancer for which potentially
curative surgery was undertaken. Women with only in situ
disease (ductal or lobular), synchronous cancers or metastatic
disease were excluded (Fig. 1).

Data were abstracted by 2 of us (J.M. and D.R.) from origi-
nal radiologic, surgical and pathological reports contained in
the patient charts at the cancer centres. In addition, data were
obtained by 3 of us (J.M., R.D. and N.S.-J.) from the Oncology
Patient Information System (OPIS), a computerized register
of all cancer diagnoses and deaths in Nova Scotia since 1964
and composed of the Nova Scotia Cancer Registry and the
provincial cancer centre treatment databases. The only miss-
ing values were those for an event not experienced by an indi-
vidual patient.

Data quality in OPIS is ensured through online system ed-
its, routine edits and periodic chart audits. All disease coding
and demographic information are abstracted by trained
health record professionals. We conducted weekly reviews of
abstracted information to ensure the accurate capture of in-
formation, and data from 60 randomly selected charts were
re-abstracted for validation purposes.

Data collected included patient age at time of referral,
place of residence (Halifax and Hants counties, Cape Breton
Island, or elsewhere in the province), disease stage at patho-
logical review of surgical specimen, type of first adjuvant
therapy received (chemotherapy, hormonal therapy or radia-
tion therapy), as well as distance to the nearest cancer centre,
median household income and mean education levels in area
of residence (derived from Nova Scotia aggregate census
data).

Dates abstracted included first clinical or mammographic
evidence of breast cancer, first pathological confirmation of
invasive disease, final definitive surgery, receipt of referral to
one of the provincial cancer centres for consideration of ad-
juvant systemic or radiation therapy, patient contact by the
cancer centre referral office or physician’s office, first ap-
pointment with a medical or radiation oncologist and initia-
tion of first adjuvant therapy (hormonal, chemotherapy or
radiation).

For disease detection we used the date of first abnormal
radiographic evidence (through mammography or ultra-
sonography) or, if specified in the chart, clinical disease de-
tection in cases with a palpable abnormality. If there was un-
certainty regarding the date of disease detection, the 15th of
the month preceding the date of pathological confirmation
was used. In cases of discrepancy between the cancer centre
chart and the OPIS data, we used dates from the cancer cen-

tre chart, because it contained all original-source documen-
tation and is the most complete source of information for all
referred patients. For patients who received hormonal ther-
apy as their first adjuvant therapy, the date of the first oncol-
ogy consultation was used if the first day of adjuvant therapy
was missing.

Elapsed times were calculated for 6 isolated care intervals
(disease detection to biopsy, biopsy to surgery, surgery to re-
ferral, referral to patient contact, patient contact to consulta-
tion, and consultation to first adjuvant therapy), 4 composite
intervals (disease detection to referral, referral to first adju-
vant therapy, surgery to consultation, and surgery to first ad-
juvant therapy) and 1 overall interval (disease detection to first
adjuvant therapy), as outlined in Fig. 2. All care intervals were
calculated in calendar days, and only patients who actually ex-
perienced both events within an interval were included in the
analysis of the defined interval.

A general linear model with a stepwise selection of signifi-
cant covariates (p < 0.05) was used to identify the dominant
factors influencing elapsed times. These covariates included
cohort period, age at diagnosis, place of residence, disease
stage, type of definitive surgery (modified radical mastectomy
or breast conservation), first adjuvant therapy (chemotherapy,
hormonal therapy or radiation therapy), distance to cancer
centre, median household income and mean education level.

Days were logarithmically transformed (In[days + 1]) to
better meet the assumption of data normality.8 Geometric
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Fig 1: Case selection and exclusion criteria for 2 cohorts of pa-
tients with newly diagnosed breast cancer referred to a Nova
Scotia cancer centre. Some cases may have been  excluded for
more than one reason.



mean elapsed times and their 95% confidence intervals were
estimated from the fully adjusted model, which accounted for
the combined influence of factors and their first-order inter-
action with the cohort period. A Tukey a posteriori test was
used for pairwise comparisons on the geometric mean
elapsed times to determine significant differences among
each covariate subgroup (treatment level). Data quality con-
trols and analyses were performed using SAS software (ver-
sion 9.1) and R software (version 2.1.0).

Results

A total of 637 women met the inclusion criteria and were in-
cluded in the study: 342 were in the first cohort and 295 in the
second (Fig. 1). The proportion of patients residing on Cape
Breton Island compared with elsewhere in the province in-
creased significantly in the second cohort (23.4% v. 14.3%;
p = 0.013) (Table 1). As well, the proportion of patients who
underwent breast conservation surgery compared with modi-
fied radical mastectomy was higher in the second cohort than
in the first, although this difference did not reach statistical
significance (48.3% v. 40.4%; p > 0.05).

Fig. 2 shows the median elapsed times (and quartiles) for
all of the intervals assessed. For the combined cohorts, a me-
dian of 96 days elapsed between disease detection to receipt of
first adjuvant therapy (quartiles 76, 122 days [25% of patients
experienced an elapsed time of more than 122 days between
disease detection and start of first adjuvant therapy]). Patients
in the first cohort experienced shorter mean elapsed times

over this interval compared with those in the later cohort (pe-
riod effect: 90 v. 102 days; p < 0.001). The elapsed times were
significantly longer in the later cohort than in the first cohort
for 3 of the 6 care intervals: biopsy to surgery (21 v. 17;
p = 0.005), surgery to referral (16 v. 14; p = 0.034) and con-
sultation to first adjuvant therapy (12 v. 8; p < 0.001) (Fig. 2).

Factors influencing the time from definitive surgery to
consultation with an oncologist are shown in Table 2. No
significant difference in elapsed time for this interval was
observed between the 2 cohort periods. Patients residing
on Cape Breton Island experienced a shorter elapsed time
for this interval than did patients residing in central Nova
Scotia (Halifax and Hants counties) or elsewhere in the
province, although this difference was not statistically sig-
nificant. The elapsed time from surgery to consultation was
significantly influenced by age at diagnosis, disease stage
and type of surgery.

In Nova Scotia, provincial guidelines recommend that
most patients with surgically treated breast cancer have their
first consultation with an oncologist (medical or radiation)
within 6 weeks after definitive surgery. For patients at lowest
risk of recurrence, those with in situ disease only and those
with a tumour less than 1 cm in size and negative axillary
lymph nodes, an 8-week interval is often used. 

For the combined cohort, 55.3% of the patients had their
first oncology consultation within the recommended 6-week
timeframe (Table 3). For the patients for whom the 8-week
timeframe was judged acceptable, 95.6% were seen within
this recommended time.
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Fig. 2: Elapsed times between care intervals for women with newly diagnosed invasive breast cancer referred to a Nova Scotia cancer
centre between Sept. 1, 1999, and Sept. 1, 2000 (cohort 1) and between Sept. 1, 2003, and Sept. 1, 2004 (cohort 2). Median number of
days (unadjusted for cofactors) with first and third quartiles (cohorts combined) are shown in diamonds. Geometric mean number of
days (adjusted for cofactors) with 95% confidence intervals (cohort comparison) are shown below each care interval. The significance in
the differences in elapsed days observed between cohort periods is indicated by p values.



The proportion of women seen within the recommended
timeframes varied by type of oncology specialist first con-
sulted (radiation v. medical oncologist). Radiation oncolo-
gists saw a significantly greater proportion of patients within
the recommended timeframes than did medical oncologists
(cohorts combined; 82.7% v. 51.7%; p < 0.001). The propor-
tion of patients seen by a radiation oncologist within the rec-
ommended timeframes increased significantly over time,
from 76.2% in the first cohort to 87.9% in the second cohort
(p = 0.015). The proportion of medical oncology consulta-
tions performed within these timeframes decreased over
time, although not significantly (54.7% and 46.5% respec-
tively; p = 0.14).

Despite the different elapsed times from surgery to consul-
tation by type of oncology specialist for the combined co-
horts, patients who received radiation therapy as their first
adjuvant therapy experienced significantly longer elapsed
times from surgery to first adjuvant therapy than did patients
who received either chemotherapy or hormonal therapy as
their first adjuvant treatment (77 v. 48 or 42 days respectively;
p < 0.001).

Interpretation

The overall median time from the detection of breast cancer
to the start of first adjuvant therapy for the combined cohorts

was 96 days (quartiles 79, 122), with a longer interval ob-
served in the later cohort (90 v. 102 days; p < 0.001). The pro-
portion of patients who had their first oncology consultation
within the recommended timeframe varied significantly ac-
cording to type of oncology specialist. Fewer patients saw a
medical oncologist within the recommended timeframe com-
pared with patients who saw a radiation oncologist (51.7%
v. 82.7% respectively; p < 0.001). Despite this difference in
access favouring radiation oncology, patients whose first
adjuvant therapy was systemic therapy (chemotherapy, hor-
monal therapy) experienced significantly shorter elapsed
times to the start of therapy after surgery than did patients
whose first adjuvant therapy was radiation therapy (48 or
42 v. 77 days respectively; p < 0.001).

The interval between date of definitive surgery and consul-
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Table 2: Effect of factors on elapsed time from definitive 
surgery to consultation with an oncologist 

Factor 
No. of 

patients 

No. of days, 
adjusted geometric 

mean (95% CI)* p value 

Cohort period   0.99 

1999/2000 305 36 (34.0–38.1)  

2003/04 246 36 (33.9–38.5)  

Place of residence   > 0.05 

Halifax and Hants 
counties 248 38a (35.7–40.5)  

Cape Breton Island 102 33a (29.9–36.5)  

Elsewhere in 
province 201 35a (32.9–37.8)  

Age at diagnosis, yr   0.004 

≤ 49 139 33a (30.2–35.7)  

50–69 295 36a (34.0–38.1)  

≥ 70 117 40b (37.0–44.3)  

Disease stage   < 0.001 

I 238 37a (34.6–39.4)  

II 240 38a (35.9–40.8)  

III 73 27b (24.2–30.7)  

Type of surgery   < 0.001 

Lumpectomy 246 32 (29.6–33.7)  

Mastectomy 305 40 (37.9–42.5)  

Type of surgery by 

cohort period   0.008 

Lumpectomy    

1999/2000 127 33 (30.6–36.6)  

2003/04 122 29 (26.8–32.2)  

Mastectomy    

1999/2000 179 38 (35.4–41.1)  

2003/04 129 43 (39.0–46.7)  

Note: CI = confidence interval. 
*Statistically significant pairwise comparisons, resulting from analysis of 
variance a posteriori Tukey tests, are annotated with a different subscript. 
For example, In the category of age at diagnosis, patients 70 years and older 
experienced significantly longer elapsed times for this interval than did either 
patients aged 49 and less or those aged 50–69. 

Table 1: Characteristics of women with newly diagnosed 
invasive breast cancer in cohort 1 (referred to cancer centre in 
1999/2000) and cohort 2 (referred to cancer centre in 2003/04) 

 No. (%) of women  

Characteristic Cohort 1 Cohort 2 p value* 

Place of residence   0.013 

Halifax and Hants 
counties (central) 163 (47.7) 124 (42.0)  

Cape Breton Island 49 (14.3) 69 (23.4)  

Elsewhere in province 130 (38.0) 102 (34.6)  

Age at diagnosis, yr   0.74 

≤ 49 95 (27.8) 74 (25.1)  

50–69 176 (51.5) 157 (53.2)  

≥ 70 71 (20.8) 64 (21.7)  

Disease stage   0.76 

I 152 (44.4) 124 (42.0)  

II 147 (43.0) 129 (43.7)  

III 43 (12.6) 42 (14.2)  

Type of surgery   0.06 

Lumpectomy 131 (40.4) 127 (48.3)  

Mastectomy 193 (59.6) 136 (51.7)  

First adjuvant therapy   0.33 

Hormonal therapy 63 (21.2) 64 (26.1)  

Chemotherapy 157 (52.9) 116 (47.4)  

Radiotherapy 77 (25.9) 65 (26.5)  

*χ2 test for difference between cohorts. 



tation with an oncologist has been the subject of increasing
interest. It is one indicator of quality of cancer care that is
often used as a measure of system efficiency, communication,
capacity and resource utilization.9–11 A number of provinces
use this interval as a major or sole measure of cancer care wait
times on public Web sites.12–14

For patients, this period is one of tremendous anxiety, and
some data suggest that prolonged wait times from definitive
surgery to initiation of adjuvant systemic therapy may be as-
sociated with negative outcomes, particularly for patients at
highest risk of metastatic disease.15–17

Recent evidence suggests that adjuvant chemotherapy for
breast cancer is equally effective up to 12 weeks after defini-
tive surgery but that relapse-free and overall survival may be
compromised with delays greater than 12 weeks.18 The mean
time from definitive surgery to initiation of adjuvant chemo-
therapy observed in our cohorts was 48 days (95% confi-
dence interval 45–51 days), which suggests that, despite long
waits to see a medical oncologist, the vast majority of pa-
tients received chemotherapy within a clinically acceptable
timeframe.

We observed shorter times from surgery to chemotherapy
or hormonal therapy than from surgery to radiation therapy.
This difference may have been due to the fact that a recom-
mendation to proceed to systemic chemotherapy results in
treatment initiation within a few days of the consultation, as
compared with a typical interval of a number of weeks before
initiation of radiation therapy. As well, the decision to pro-
ceed to radiation therapy may be delayed until a final decision

is made regarding whether or not chemotherapy will be rec-
ommended. As such, longer elapsed times to a medical on-
cology consultation may significantly influence the timeliness
of radiation therapy administration. This illustrates the im-
portance of examining the interaction of elapsed times
among different subspecialties involved with the sequential
care of a disease, to more accurately understand elapsed
times to care.

As a further example, investigators in the United Kingdom
have found that waiting times from referral by a general prac-
titioner to first hospital appointment have improved since the
introduction of government targets highlighting this interval.
However, times from first hospital appointment to treatment
initiation have increased, with the result of a minimal change
in overall care timelines.19

Our study has several limitations. We analyzed only re-
ferred cases within a limited timeframe and, therefore, did
not perform a population-based analysis of breast cancer care
times nor a complete analysis of care times over the entire in-
terval that could have been potentially assessed (1999–2004).
We did not assess variables that may have influenced overall
care times, including number of staging investigations, post-
operative complication rates, and missed or cancelled ap-
pointments. We excluded women with only in situ or meta-
static disease and men with breast cancer; therefore, our data
are not applicable to these patient populations. As well, we
assessed the elapsed time to first adjuvant therapy only and
therefore incompletely described the elapsed times for wo-
men undergoing a sequence of adjuvant therapies. Despite

these limitations, our data remain consistent
with those from our previous work and ren-
der our analysis of care times more robust for
women meeting the inclusion criteria. As
well, our methodology is one that could be
easily reproduced in other provincial jurisdic-
tions, which may enable generalization of the
results and improve communication and
transparency regarding wait times for breast
cancer care.

Although often seen as a measure of can-
cer centre efficiency and resource allocation,
the interval from date of definitive surgery to
first oncology consultation or to initiation of
first adjuvant therapy may be influenced by a
series of factors that cannot be reflected in
unidimensional data and may lead to false
assumptions regarding elements contribut-
ing to elapsed times within the cancer sys-
tem. For patients concerned about disease
recurrence and timely initiation of adjuvant
therapy, publicly available data regarding
wait times to consultation with a medical or
radiation oncologist may inappropriately
heighten concern for those waiting to see a
medical oncologist and falsely reassure
those waiting to see a radiation oncologist.
We suggest that examination of timelines
over the entire continuum of breast cancer
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Table 3: Patients whose consultation with an oncologist after definitive surgery 
was within the provincially recommended timeframe* 

 

% of women seen within recommended 
timeframe (no. eligible)† 

Variable 6 weeks 8 weeks Total 

First oncology consultation    

Cohort combined 55.3 (438) 95.6 (135) 64.8 (573) 

1999/2000 54.8 (261) 96.4   (56) 62.1 (317) 

2003/04 55.9 (177) 94.9   (79) 68.0 (256) 

Period effect χ2 (p value) 0.06 (0.81) 0.17 (0.68) 2.1 (0.15) 

Medical oncologist    

Cohort combined 47.8 (322) 90.6   (32) 51.7 (354) 

1999/2000 50.7 (203) 90.9   (22) 54.7 (225) 

2003/04 42.9 (119) 90.0   (10) 46.5 (129) 

Period effect χ2 (p value) 1.9 (0.17) 0.01 (0.94) 2.2 (0.14) 

Radiation oncologist    

Cohort combined 71.1 (135) 96.5 (114) 82.7 (249) 

1999/2000 63.2   (68) 97.6   (41) 76.2 (109) 

2003/04 79.1   (67) 95.9   (73) 87.9 (140) 

Period effect χ2 (p value) 4.1 (0.042) 0.22 (0.64) 5.9 (0.015) 

*Consensus-based provincial guidelines regarding time to first oncology consultation from date of 
final definitive surgery recommend that most patients be seen within 6 weeks after surgery. An  
8-week timeframe is considered acceptable for women with ductal carcinoma in situ only (excluded 
in our study) or patients whose tumour size is 1 cm or smaller. 
†Except where stated otherwise. 



care may provide a more realistic picture of the burden of
waiting times as well as improve our understanding of the
interdependence of care segments on access and outcomes.
Provincial Web sites reporting unidimensional wait times for
single care events along an obligatory continuum may falsely
represent the burden of waiting and provoke both unneces-
sary anxiety and unrealistic comfort to those in wait.
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