
Survival by sex, cancer type and age group

Results: Current state of survival in Ontario

Background

• Survival statistics are a key indicator of the effectiveness of early detection, cancer

treatment and control.

• Although survival statistics can be examined for any length of time, the first five

years after diagnosis are a critical period for examining survival:

o This is when someone is most likely to access healthcare services, including primary

treatment and close clinical assessment for recurrence.

o After five years, use of the healthcare system and chance of recurrence both decrease.

• Improvements in survival over time can be attributed to:

o better methods for, and greater use of, early detection (indicated when survival

improvements are accompanied by increased incidence)

o more effective treatments (indicated when survival improvements are accompanied by

decreased mortality)

• Even small improvements in survival can reflect a large number of avoided

premature deaths at the population level.

Introduction
• Data were extracted from the Ontario Cancer Registry (OCR) on all malignant

cancer cases diagnosed between 1983 and 2013.

• Relative and survival ratios (RSRs) were calculated using:

o Ederer II (expected survival approach)

o SEER*Stat software (version 8.3.2)

• Inclusion criteria:

• Cohort method was used when complete follow-up data were available.

• Period method was used when complete follow-up data were not available.

Methodology

• This analysis is an extract from Ontario 

Cancer Statistics 2018, the second in a 

series of comprehensive reports that 

describe the changing burden of cancer 

in Ontario.

• Full report available at 

cancercareontario.ca/cancerstatsreport

Ontario Cancer Statistics 

Survival by sex, cancer type and age group

• The disparity in overall survival between males and females is likely driven by higher female survival rates for cancer types

common in both sexes— particularly lung cancer, which is the leading cause of cancer death in Ontario. Possible reasons for lower

lung cancer survival among males include:

o a greater proportion of more aggressive histological lung cancer types in males, and;

o a higher propensity for males to be diagnosed at a later stage.

• For high-mortality cancers (e.g. pancreatic and lung cancers), Ontario survival estimates may be overestimated compared to

other provinces due to survival methodology which assumes patients lost to follow-up are still alive at the cut-off date. This issue is of

particular importance to the interpretation of these statistics as there is evidence that Ontario has a higher rate of loss-to-follow up

than other provinces.

• Compared to the younger age groups (15 to 39, 40 to 59, and 60 to 79 years), those diagnosed between the ages of 80 to 99

have seen no significant improvements in survival since the 1984-1988 time period, which has resulted in a widening gap in

survival between this age group and the younger age groups.

o Although modest, increases in survival among the 15 to 39 year age group may be an artifact of increased early detection as

evidenced by an increase in incidence that also occurred in this age group (data not shown).

o Greater improvements in survival among people ages 40 to 79 may be the result of greater participation in screening.

Surviving past the first year: conditional survival

• The chances of dying are highest in the first year following diagnosis. Measuring survival conditional on survived years provides

insight on how prognosis might change over time.1 Surviving the first year substantially improved survival for a further 5 years,

especially for cancers with poorer survival. The incremental improvement in 5-year survival for each additional year survived

after diagnosis also varied by cancer type.

1. Hieke, S., M. Kleber, C. König, M. Engelhardt, and M. Schumacher. 2015. Conditional survival: a useful concept to provide information on how prognosis evolves over time. Clin. Cancer Res. 21:1530–1536.
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Objective

 To describe the current state of cancer survival in Ontario by examining:

 the differences in survival by sex, cancer type and age group

 the impact of surviving past the first year (conditional survival) on 

subsequent survival experience

What is Relative Survival?

 Relative survival ratios (RSRs) indicate the likelihood of surviving for a

certain amount of time (e.g., five years) after diagnosis compared to similar

people in the general population.

 This measure accounts for the baseline risk of death in a population by

comparing the percentage of people who survived a particular time period after

diagnosis (observed survival) to the expected survival for people in that

population matched on age and sex for the same time period.

Relative Survival 

Ratio (RSR)

Observed survival 

proportion
Expected survival 

proportion

Highest survival cancers

(80-100% RSR)

Average survival cancers

(40-79% RSR)

Lowest survival cancers

(< 40% RSR)

Both 

sexes

Thyroid 98.8% Kidney 74.3% Pancreas 9.50%

Hodgkin lymphoma 86.9% Non-Hodgkin lymphoma 68.9% Esophageal 15.3%

Melanoma 86.6% Colorectal 66.7% Lung 20.0%

Males

Testis 97.0% Kidney 74.3% Pancreas 9.70%

Thyroid 97.0% Non-Hodgkin lymphoma 68.9% Esophageal 15.3%

Prostate 95.4% Colorectal 66.7% Lung 17.0%

Females

Thyroid 99.3% Kidney 75.4% Pancreas 9.40%

Melanoma 90.3% Cervix 73.2% Esophageal 15.5%

Breast 88.9% Non-Hodgkin lymphoma 70.5% Liver 18.7%

• From 2009 to 2013, the overall five-

year RSR for all cancers combined 

was 64.7%.

• Survival was significantly higher 

among females (66.4%) than males 

(63.0%).

• By cancer type, five-year RSR was:

o highest for thyroid (98.8%), 

testicular (97.0%) and prostate 

(95.4%) cancers.

o lowest for pancreatic (9.5%),  

esophageal (15.3%), lung (20.0%) 

and liver (20.4%) cancers.

• Five-year RSR decreased with 

increasing age, from 87.1% for 

people diagnosed between ages 15 

and 39 to 44.7% for people 

diagnosed at age 80 or older.

• Since 1984-1988 the greatest 

improvements in five-year RSR have 

been made in people diagnosed 

between the ages of 40 and 79. 

Surviving past the first year: conditional survival
Why assess 

conditional 

survival?

 Because the chances 

of dying are highest in 

the first year following 

diagnosis, survival after 

the first year may be 

very different from 

survival measured at 

diagnosis

 Conditional 5-year 

RSRs indicate the 

likelihood of surviving a 

further 5 years after 

having survived one or 

more years beyond 

diagnosis.

• While five-year RSR from diagnosis for all cancers was 64.7%, it

increased to 82.7% for people who survived the first year after their

diagnosis and continued to increase with each year survived until four

years after diagnosis, when the five-year RSR was 97.7%.

6
4

.7

8
8

.9

6
6

.7

2
0

9
5

.4

8
2

.7

9
1

.5

8
0

.6

4
5

.6

9
7

.3

9
0

.2 9
3

.6

8
7

.6

6
4

.7

9
8

.8

9
4

.5

9
5

.8

9
3

.2

7
9

.8

9
9

.4

9
7

.7

9
8

.2

9
7

9
0

.3

9
9

.8

0

10

20

30

40

50

60

70

80

90

100

All cancers Breast (female) Colorectal Lung Prostate

C
o
n
d
it
io

n
a
l 
5

-y
e
a
r 

R
S

R
 (

%
)

Conditional five-year RSRs by cancer type and years survived, Ontario, 2009–2013
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For more information please email us at: 

surveillance@cancercare.on.ca

Five-year relative survival ratios for selected cancers, 
2009–2013 

 first primary cancers

 cases diagnosed between the ages of 15 

and 99 years

 not a death certificate or autopsy only case

 multiple primary cancers based on IACR 

standards

cancercareontario.ca/cancerstatsreport

