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Lung cancer remains the leading cause of cancer-
related death worldwide.1 Current Canadian esti-
mates include 28 600 new cases of lung cancer each 

year, accounting for 14% of all new cancer cases and 26% of 
all cancer-related deaths.2 The high mortality of lung cancer 
suggests a propensity for patients to present at an advanced 
stage of disease. In Canada, 68.8% of lung cancer is diag-
nosed at an advanced stage (III or IV),2 with 56.4% of stage 
III and 83.2% of stage IV patients dying within 1 year of 
diagnosis.3 Late presentation may be caused, in part, by the 
non-specific nature of early respiratory symptoms in this 
population.4,5 Most patients (67%) with symptomatic lung 
cancer present with general respiratory problems, less than 
one-third of whom report hemoptysis (a clinical sign that 
prompts more rapid evaluation).4 Delays are further exacer-
bated by the lack of perceived importance of symptoms and 
stigma associated with smoking-related diseases.6–9

Early detection of lung cancer and guidelines for diagnosis 
are an important public health issue aimed at improving care, 
improving quality of life, and reducing patient mortality. 
Consensus guidelines often assume that the evaluation of lung 
cancer begins in primary care, usually through a family phys-

ician who requests diagnostic imaging.10,11 The natural history 
of lung cancer and its propensity to present at a late stage sug-
gests that diagnosis may also occur in an emergent environ-
ment.12,13 This potentially under-recognized alternative route 
to diagnosis has implications for both patients and care pro-
viders. The emergency department is not always well 
equipped to deliver a lung cancer diagnosis in terms of start-
ing work-up, ensuring follow-up and providing patient sup-
port for immediate questions regarding the diagnosis. These 
gaps are of particular importance for the growing number of 
patients who do not have a primary care provider.14

We sought to determine the number of lung cancer cases 
in Nova Scotia that are initially diagnosed through a visit to 
an emergency department. As a secondary objective, we 
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Background: Guidelines aimed at improving care for lung cancer, the leading cause of cancer-related death in Canada and worldwide, 
require accurate knowledge of the diagnostic setting or pathway. We sought to determine how often lung cancer is initially diagnosed 
through the emergency department.

Methods: We performed a descriptive study that included all cases of primary lung cancer diagnosed in residents of Nova Scotia in 
2014. Cancer registry data included diagnostic data and date of death to Aug. 31, 2016. We reviewed linked hospital records, 
including laboratory and imaging results, to identify the first positive diagnostic study and the route of presentation (emergency 
department v. other). We evaluated time from diagnosis to death as a function of presentation route using Kaplan–Meier curves and 
Cox regression (hazard rate ratios [HRRs]).

Results: Sufficient data were available for 946 of 951 cases identified, of which 336 (35.5%) were diagnosed through the emergency 
department. Cases diagnosed via the emergency department were more likely to be at an advanced stage (stage IV, 59.5% v. 
43.4%), with patients experiencing shorter survival (1-yr survival, 28.4% v. 49.5%), including stage-specific survival. Mortality for 
cases diagnosed in the emergency department was 54% higher than for the non–emergency department group after adjusting 
for age and stage (HRR 1.54, 95% confidence interval 1.32–1.81). Few patients (7.1%, n = 24) who presented to the emergency 
department reported having no family physician.

Interpretation: The emergency department is a common route of presentation for lung cancer and is associated with advanced 
stage at diagnosis and reduced survival time. Strategies are needed to encourage pre-emergent diagnosis and to ensure that emer-
gency providers are supported in the initial care of patients with lung cancer.
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compared diagnosis groups (emergency department v. non–
emergency department) in terms of patient demographics, 
diagnostic information and survival.

Methods

Study design and case identification
We performed a descriptive study of the route to diagnosis 
of all cases of primary lung cancer diagnosed in residents of 
Nova Scotia in 2014. Eligible cases were identified through 
the Nova Scotia Cancer Registry, which is maintained 
under the authority of the Nova Scotia Department of 
Health and Wellness. This population-based registry 
records information on all new cases of cancer diagnosed in 
the province and follows Canadian Council of Cancer Reg-
istries standards for determining cases of cancer, making 
use of multiple sources of information, including imaging 
reports, histology and pathology, cancer clinic visits and 
death certificates.15 Cancer is a reportable disease in Nova 
Scotia. The registry adheres to the standards set by the 
Canadian Cancer Registry, maintained at Statistics Canada, 
and by the North American Association of Central Cancer 
Registries, which is primarily SEER (surveillance, epidemi-
ology and end results) based. These standards govern the 
collection and coding of all core data variables, including 
date of diagnosis. Quality and data integrity are maintained 
by checks performed at the time of data entry, and at 
annual submissions to national and international cancer 
reporting agencies.

Registry date of diagnosis
Date of diagnosis is determined according to the Canadian 
Council of Cancer Registries standard, which prioritizes 
sources in the following hierarchical manner: cytology, pathol-
ogy, imaging, clinical and death certificate. For example, lung 
cancer that is first diagnosed through imaging but later con-
firmed through biopsy (cytology) will be registered with a 
diagnosis date consistent with the biopsy, not the imaging.

Case demographics, stage and survival
Data elements extracted from the registry included patient 
age at diagnosis, patient sex, histology, cancer stage at diagno-
sis and patient date of death. Data were extracted for all cases 
diagnosed in the 2014 calendar year, with death data complete 
through Aug. 31, 2016. Survival was calculated from the regis-
try date of diagnosis to date of death. Registry data were 
extracted by database administrators at the Provincial Pro-
gram for Cancer Care and not by the authors of this study.

Route to diagnosis
Diagnostic imaging for each case was reviewed to identify the 
first imaging report that suggested the possibility of lung can-
cer (A.S., D.M.). All radiographic and computed tomography 
(CT) reports in the province are available on a single Provin-
cial Picture Archiving and Communication System used clini-
cally. There is no private radiographic or CT imaging done 
outside of this network.

The requisition point of origin was identified by examin-
ing the requisition form associated with the first report rais-
ing the possibility of lung cancer (A.S., D.M.). In most cases, 
the requisition was also scanned into the same PACS. For a 
small number of cases, site visits were required to access 
paper-based charts for paper-only requisitions. If imaging 
was not the initial positive diagnostic test, pathology records 
were reviewed through electronic hospital records (A.S.). 
Cases were then assigned a route to diagnosis (emergency 
department or non–emergency department), based on the 
point of origin of the first requisition. This process is summa-
rized in Figure 1.

Primary care access
The presence or absence of a family physician is charted as a 
standard of practice for every patient who presents to an 
emergency department in Nova Scotia. Nurse practitioners 
also provide primary care in Nova Scotia, but do so only in 
association with a physician. These data were obtained from 
electronic and paper-based emergency department charts 
(A.S.). Determining the presence of a family physician for the 
non–emergency department route was completed through 
electronic and paper hospital chart review of clinic visits 
(including oncology, thoracic surgery and palliative care) or 
death certificates (A.S.). Patients may not self-refer for diag-
nostic imaging, biopsy or specialist consultation in Nova Sco-
tia. Patients who receive these services would have a referring 
physician but not necessarily a primary care provider. In 2014 
there were no lung cancer–specific clinics in the province; the 
diagnostic process could be guided by primary care or by spe-
cialist. Referrals for work-up or treatment could be sent to 
internal medicine, respirology (pulmonology), oncology or 
thoracic surgery.

Clinical indication for testing
Test requisitions, dictated physician notes and written emer-
gency physician notes were reviewed to establish the clinical 
indication for the testing that led to diagnosis (symptomatic, 
incidental, screening or surveillance) (A.S., D.M.). For many 
of the emergency departments, the triage note (presenting 
complaint) is used as the imaging requisition. For cases in 
which lung cancer was initially suspected based on a pathol-
ogy or histology result, the dictated clinic notes were 
reviewed to determine the indication for testing. Cases were 
classified as symptomatic if the requisition included signs and 
symptoms of lung cancer as defined by the provincial guide-
lines for the diagnosis and referral of suspected lung cancer 
developed by Cancer Care Nova Scotia16 (Appendix 1, avail-
able at www.cmajopen.ca/content/7/1/E117/suppl/DC1). 
Incidental cases were defined as those for which the clinical 
indication for testing that prompted diagnosis met none of 
the aforementioned criteria (e.g., colon cancer staging, major 
trauma).

A separate designation of “surveillance” was assigned to 
cases for which an incidental finding of a small pulmonary 
nodule of low suspicion resulted in further surveillance imag-
ing, only later showing suspicion for cancer. A small number 
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of cases diagnosed as a result of a nationwide clinical trial 
(Pan-Canadian Early Detection of Lung Cancer Study)17 
were indexed under the category of “screening.” This cate-
gory also included cases in patients who were not involved in 
clinical trials but for whom the imaging requisition specifi-
cally stated “screening.”

Quality assurance
The details regarding the Canadian Cancer Registry, includ-
ing data integrity and quality, have been described else-
where.18 Data not collected through the registry were inde-
pendently reviewed by 2 physicians (A.S. and a research 
assistant who was not an author of this study). Comparison 
of data extraction allowed for the identification of both data 
entry errors (route to diagnosis) and uncertainties regarding 
clinical indication for testing. All disagreements were settled 
by a third, more senior physician (D.M.). Formal inter-
relater reliability testing was not performed. Validation stud-
ies were not performed. The decision tree regarding the 
route to diagnosis and indication for testing was not exter-
nally validated.

Data analysis
Descriptive statistics are presented for the sample and stratified 
by route to diagnosis. Kaplan–Meier survival curves and asso-
ciated logrank tests were used to compare route of presenta-
tion; in addition, Kaplan–Meier curves were stratified by stage 
at diagnosis. Cox regression modelling (hazard rate ratios 
[HRRs] and 95% confidence intervals [CIs]) was used to com-
pare survival as a function of route of diagnosis, controlling for 
common confounders (age, sex) and stage. Statistical analyses 
were carried out using SPSS (IBM SPSS, version 23).

Ethics approval
This project received approval from the Institutional Research 
Ethics Board of the Nova Scotia Health Authority.

Results

Case identification
We identified 972 cancers recorded in the registry in 2014, 
which corresponded to 951 unique patients. Data were incom-
plete for 5 patients: 3 patients underwent initial testing out of 
province, and 2 patients had no relevant imaging that indicated 
suspicion for lung cancer and no alternate method of diagnosis 
as per registry data. Thus, our analysis included data from 
946 patients. Stage-specific analysis excluded cases of cancer 
for which staging was listed as not available (14 cases), occult 
(3 cases) or stage 0 (9 cases). One case each of lymphangioleio-
myomatosis, myofibroblastic tumour and carcinoid tumourlet 
were excluded from stage-specific analysis.

Route to diagnosis
Diagnostic imaging (e.g., radiography or CT) was the initial 
positive test for all but 5 cases. Two cases were diagnosed 
through tissue and 3 were diagnosed via “death certificate 
only,” with no positive testing before death. About one-third 

of cases (336, 35.5%) were diagnosed through the emergency 
department.

Patient demographics, disease stage and survival
Differences in demographics and stage at presentation 
between patients whose cancer was diagnosed through the 
emergency department and non–emergency department 
routes are summarized in Table 1. Although there were no 
differences in terms of patient age by route to diagnosis, men 
were slightly more likely to receive their diagnosis through 
the emergency department (37.1%, 182/491) than women 
(33.8%, 154/455).

Cancer that was detected through the emergency depart-
ment was more likely to be at an advanced stage, and patients 
were more likely to have a shorter survival than those whose 

Table 1: Characteristics of patients with lung cancer in Nova 
Scotia by route to diagnosis, 2014

Characteristic

No. (%)*

Overall
n = 946

Diagnosis 
through ED
n = 336

Diagnosis 
through non-ED

n = 610

Sex

    Male 491 (51.9) 182 (54.2) 309 (50.7)

    Female 455 (48.1) 154 (45.8) 301 (49.3)

Age, yr, 
mean ± SD

70.3 ± 11 71.2 ± 11 69.7 ± 10

Age range, yr 18–98 33–98 18–97

Age group, yr

    ≤ 60 163 (17.2) 56 (16.7) 107 (17.5)

    60–69 265 (28.0) 84 (25.0) 181 (29.7)

    70–79 348 (36.8) 129 (38.4) 219 (35.9)

    ≥ 80 170 (18.0) 67 (19.9) 103 (16.9)

Indication for testing

    Symptomatic 751 (79.4) 314 (93.5) 437 (71.6)

    Incidental 78 (8.2) 12 (3.6) 66 (10.8)

    Surveillance 104 (11.0) 10 (3.0) 94 (15.4)

    Screening 13 (1.4) 0 (0.0) 13 (2.1)

Stage at diagnosis

    Unknown 14 (1.5) 4 (1.2) 10 (1.6)

    Occult 3 (0.3) 3 (0.9) 0 (0.0)

    0 9 (1.0) 1 (0.3) 8 (1.3)

    I 218 (23.0) 49 (14.6) 169 (27.7)

    II 82 (8.7) 28 (8.3) 54 (8.9)

    III 155 (16.4) 51 (15.2) 104 (17.0)

    IV 465 (49.2) 200 (59.5) 265 (43.4)

No. of deaths (to 
Aug. 31, 2016)

592 (62.5) 247 (73.1) 345 (56.7)

Note: ED = emergency department, SD = standard deviation.
*Unless otherwise specified.
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cancer was diagnosed outside the emergency department 
(Figure 2). One-year survival from registry date of diagnosis 
was 28.4% in the emergency department route to diagnosis 
and 49.5% in the non–emergency department group. The dif-
ference in survival by route of diagnosis was evident for each 
stage of disease and was significantly different at stages III and 
IV (Figure 3).

Cox regression analysis showed an increased risk of death 
associated with presentation via the emergency department 
(HRR 1.87, 95% CI 1.60–2.18). This relationship held after 
adjustment for age and stage as confounders (HRR 1.54, 95% 
CI 1.32–1.81). There was no confounding by sex (i.e., no 
change in HRR).

Primary care access
Information regarding the presence of a family physician was 
available for all patients whose cancer was diagnosed through 
the emergency department (336), but only for 77.2% of the 
patients whose cancer was diagnosed outside of the emer-
gency department route (471). The lack of a primary care 
provider was documented for 24 (7.1%) patients who pre-
sented through the emergency department and 8 (1.7%) who 

presented elsewhere. Patients in the non–emergency depart-
ment group who did not have a primary care provider 
accounted for 1.1% of cases in the early stage (stage I or II) 
and 2.2% of cases in the late stage (III or IV). For the emer-
gency department group, 2.6% of cases diagnosed at early 
stage and 8.0% of the late stage cases were in patients who 
reported having no family physician.

Clinical indication for testing
In both the emergency and non–emergency department 
routes, most (overall 751, 79.4%) cancers were initially 
detected through investigation of signs or symptoms associ-
ated with lung cancer. Further data are included in Table 1.

Quality assurance
Twelve patients were reassigned between emergency depart-
ment and non–emergency department routes to diagnosis 
after comparison of data entry (7 from emergency department 
to non–emergency department; 5 from non–emergency 
department to emergency department) owing to data entry 
error. The senior author (D.M.) reviewed 14 files regarding 
clinical indication owing to uncertainty or disagreement.

Registry inclusion

Manual review of each case to determine 
pathology or diagnostic imaging test first 

raising possibility of lung cancer

Who ordered this test?

ED physician Non-ED physician

Requisition review to determine clinical indication for 
testing

Screening Surveillance Symptoms 
of lung 
cancer

Symptoms not 
referable to 
lung cancer 
(incidental)

Figure 1: Case review process to determine route to diagnosis. ED = emergency department.
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Interpretation

More than one-third of lung cancer diagnoses in Nova Sco-
tia in 2014 were initiated through a visit to the emergency 
department. We found substantial differences in stage at 
diagnosis by route of diagnosis, with a disproportionate rep-
resentation of advanced cancers in the emergency depart-
ment group, and a resulting shorter survival for patients in 
this group.

Although there is a lack of published comparative Cana-
dian data, our results are similar to those of a study done in 
the United Kingdom that showed that 39% of lung cancer 
diagnoses were settled after an emergency consultation.19 A 
2009 New Zealand study found that 36% of patients with 
lung cancer initially presented through the emergency 
department.4 This consistency suggests that our findings 
are likely transferable to other jurisdictions with similar 
health care settings. Lower numbers (13% and 19%) have 
been found in other studies done in Japan20 and the UK,21 
respectively, but these studies more narrowly defined 
emergency department presentation by including only 
patients who were admitted to hospital from the emer-
gency department. Additional research from the UK has 
found lower survival for patients who present through the 
emergency department.22,23

Barriers in access to primary care have been suggested to 
drive a higher proportion of nonemergent cases to the emer-
gency department.4 Although there was a higher percentage 
of “orphaned” patients in the emergency department route 
to diagnosis, compared with the non–emergency department 
route, the percentage in both groups was relatively small. 
For comparison, data from Statistics Canada for 2014 shows 

that 10.6% of Nova Scotians reported not having a regular 
health care provider.24 More in-depth research has shown 
that patients who initially present to the emergency depart-
ment and are later found to have lung cancer are often self-
referred;  socioeconomic deprivation and potential financial, 
geographic, cultural or information barriers are postulated as 
contributing factors.4,22 The nonspecific nature of lung can-
cer symptoms, in addition to psychosocial factors such as 
patient guilt associated with smoking6–9,22,25 have also been 
suggested as reasons for delays in seeking care. In turn, these 
nonspecific symptoms may be less likely to prompt expedi-
ent assessment and referral by family physicians. In our 
study, only 38 patients (4.0% of total) presented with 
hemoptysis, an alarming sign that usually generates urgent 
medical work-up.

A multidisciplinary subspecialist approach has been sug-
gested as a requirement for optimal patient treatment.26,27 
Already extremely limited in Canada outside of urban centres, 
access to experts (including subspecialty thoracic radiology, 
oncology and surgery) is further restricted when required 
“after hours” in an emergency setting. In addition, the late 
presentation of disease to the emergency department may 
present a greater strain on already stretched resources and, by 
extension, on diagnostic and consulting resources with many 
patients presenting after 7:00 pm.28

Limitations
We captured all cases of lung cancer in the province via a reg-
istry that follows Canadian Council of Cancer Registries stan-
dards for data collection. However, no validation studies were 
performed to review the additional data not collected through 
the registry.

Owing to the single province-wide imaging archive system, 
we were able to retrieve all relevant imaging data. Although 
precipitous emergency department presentation may suggest 
diagnostic delays (i.e., wait times for CT and specialist 
appointments), there is currently no wait time for general 
radiography in the province. Provided work-up was initiated 
with radiography, concerning imaging reports would have 
been accurately identified and linked to the appropriate route 
of entry in our study. Cases diagnosed through the emergency 
department were therefore unlikely to be waiting for imaging 
or specialist referral by a family doctor. However, there may 
have been incomplete capture of patients waiting for specialist 
referral after a normal radiograph but before CT, because pri-
mary care records were inaccessible. The approach to assign-
ing route of diagnosis was not validated. However, the review 
approach was unlikely to have biased the results given that it 
was done by 2 physicians independently. In addition, although 
our results suggest that nearly 80% of lung cancer presents 
symptomatically, this is likely an overestimate. The ability to 
distinguish symptomatic lung cancer diagnosis from inciden-
tal diagnosis was limited owing to the nonspecific nature of 
symptoms. Many instances were noted where lung cancer was 
unlikely to have been the cause of the respiratory symptoms 
being investigated. There was no objective way to ensure that 
lung cancer was not responsible for at least a component of 
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the symptoms, even in a patient with a competing diagnosis. 
In addition, data regarding the presence of a primary care 
provider for patients in the non–emergency department route 
to diagnosis were unavailable in almost one-quarter of cases.

Conclusion
Strategies to promote early recognition, to improve resources 
for patient navigation after visiting the emergency department 
and to prevent unnecessary delays along the diagnostic path-
way may all be important to improving survival for patients 
with lung cancer. Despite current efforts to target family 
phys icians and lung specialists, the consistent presentation of 
lung cancer in our acute care facilities reinforces the need for 

consensus guidelines, resources and training tailored specifi-
cally for the emergency department.
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