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Abstract

Introduction: Cancer is the leading cause of disease-related death in children aged 1 to 
14 years in Canada. Despite the importance to public health of childhood cancer, there 
have been few reports on Canadian trends published in the peer-reviewed literature. 
This study examines childhood cancer trends by age, sex, and province of residence using 
the most current cancer registration data.

Methods: Data from the population-based Canadian Cancer Registry were used to 
compute incidence trends in primary cancers diagnosed between 1992 and 2006 in  
children (0-14 years) for the 12 major diagnostic groups of the International Classification 
of Childhood Cancer, 3rd Edition.

Results: Between 1992 and 2006, incidence rates for all cancers remained stable, although 
trends varied by cancer type. We observed a significant decrease in retinoblastoma in boys 
for the entire period (−6.5% per year) and an increase in leukemia from 1992 to 1999 
(+3.5% per year). In girls, there was a significant decrease in renal tumours from 1998 to 
2006 (−5.7% per year) and an increase in hepatic tumours from 1997 to 2006 (+8.1% 
per year). Differences by age and province were also apparent. Some caution should be 
exercised when interpreting trends involving a small number of cases per year and those 
with wide 95% confidence intervals.

Conclusions: Our findings suggest an ongoing need for population-based surveillance 
and etiologic research.
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Introduction

Several large scale epidemiological  
studies have reported an increase in the 
incidence of childhood cancers, parti
cularly leukemia and brain tumours.1-6 
An increase in the incidence of all  
childhood cancers combined has also 
been observed in Europe and the United 
States, although recent evidence suggests 
a plateau in rates.7,8 It is not clear 
whether these trends are a real phenom-
enon or an artefact reflecting changes  
in diagnostics, case ascertainment,  
registration practices or differential 
access to health care.

Although accounting for less than 1% of 
all cancers diagnosed in Canada, childhood 
cancers nevertheless pose a significant 
burden on child health.9 On average, 
850 children aged under 15 years are  
diagnosed with cancer each year in Canada 
and 135 die of the disease.9 Cancer remains 
the leading cause of disease-related deaths 
in children aged 1 to 14 years, corresponding 
to 19% of deaths between 1992 and 2005.9 
The Canadian Late Effects Study shows 
that in addition to personal loss, childhood 
cancer can negatively impact the finances 
of affected families due to loss of income, 
unpaid care-giving and out-of-pocket 
expenses associated with treatment.10,11

Aside from one 1997 study of neuro
blastoma, there have been no peer-
reviewed publications on national 
childhood cancer incidence trends in 
Canada.12 A complete picture of trends 
in childhood cancer would allow for 
monitoring change over time, estimating 
burden and prompting etiological 
research, which in turn would provide 
information on health care needs. In this 
report, we aim to provide a detailed 
analysis of the trends in childhood  
cancer incidence in Canada in relation  
to sex, age, and regional differences.

Methods

We used data on cancer incidence from 
the July 2009 version of the Canadian 
Cancer Registry (CCR).13 This dynamic 
registry contains information on cases 
diagnosed from 1992 onward, compiled 
from reports from all provincial and  
territorial cancer registries in Canada.  
The reporting of the CCR is assumed  
to be complete since each Canadian  
province and territory has a legislated 
responsibility to collect and control  
cancer data. Information is available at 
the patient level and includes date of 
birth, sex, province and postal code  
of residence at diagnosis, date and  
cause of death as well as cancer  
characteristics such as date of diagnosis, 
histology (morphology), site of origin 
(topography) and behaviour classifi
cation.13 Our analysis includes CCR 
data on all malignant tumours diagnosed 
in children aged less than 15 years 
between 1992 and 2006.14 We based 
population estimates on quinquennial 
national censuses conducted from 1986 
through 2006; intercensal estimates  
provided by Statistics Canada were  
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used for non-census years. All population 
estimates have been corrected for  
census net undercoverage and compo-
nents of international and interprovincial 
migration.15 All rates were age-standardized 
using the direct method to the 1991 
Canadian population.

We classified childhood cancers according 
to diagnostic categories of the International 
Classification of Childhood Cancer,  
3rd Edition (ICCC-3), a classification  
system based on the morphology and 
topography codes used in International 
Classification of Diseases for Oncology,  
3rd edition (ICD-O-3),16,17 and used the 
same ICCC-3 abbreviated names for  
cancer categories. The analysis included 
all cancers in the ICCC-3 classification  
system except non-malignant intracranial 
and intraspinal neoplasms, which are not 
captured by the Canadian Cancer Registry. 
All age-standardized incidence rates (ASIRs) 
were extracted and computed using the 
statistical package SAS EG version 9.1 (SAS 
Institute Inc.); trends were characterized 
by calculating annual percent change (APC) 
and 95% confidence intervals (CI) using 
Joinpoint Regression Program, developed 
by the Surveillance, Epidemiology, and End 
Results (SEER) Program.18 Standard linear 
regression assumptions used the logarithm 
for the rate assigned as the dependant 
variable and the midpoint of the calendar 
year as the independent variable. 
Permutation-based joinpoint models were 
used to assess the magnitude and direction 
of trends, and a maximum of two joinpoints 
(allowing a minimum of 5 years between 
joinpoints) was allowed. Significance was 
determined by calculating two-sided 
p-values to test the slope of the trend 
line, using α = 0.05 as the cut-off for 
significance.19 Age-standardized rates and 
trends were calculated by diagnosis, sex, 
age group (< 1 year, 1–4 years, 5–9 years, 
10–14 years) and province/territory of 
residence. Neither rates involving fewer 
than six cases nor trends for cancers with 
annual rates equal to zero are presented.

Results

Between 1992 and 2006, 13 211 children 
aged less than 15 years were diagnosed 
with cancer in Canada, equivalent to an 
ASIR of 152 cases per million children per 

year. The most common diagnoses during 
the 15-year study period were leukemias 
(32.5% of all cancers diagnosed in children), 
central nervous system (CNS) tumours 
(19.9%), lymphomas (11.2%), neuroblas-
tomas (7.3%), soft tissue sarcomas (6.2%), 
renal tumours (5.7%), and malignant bone 
tumours (4.5%) (Table 1). The remaining 
histological categories represented approxi
mately 13% of the total cancer burden  
in children. The male to female ratio for 
overall childhood cancer incidence was 1.12 
to 1, and there were marked differences in 
incidence between age groups. The incidence 
rate was highest in infants (245 cases per 
million per year), followed by children 
between the ages of 1 and 4 (213 cases per 
million per year), 10 and 14 (120 cases  
per million per year), and 5 and 9  
(116 cases per million per year) (Table 1).

The incidence for all childhood cancers 
combined remained relatively stable for the 
duration of the study period (see Table 2); 
however, trends varied by diagnostic cate-
gory and sex. Incidence of retinoblastoma 
decreased significantly for the entire period 
(APC = −2.6% per year, 95% CI = −4.7 
to −0.4) and of leukemia increased  
significantly from 1992 to 1999 (APC = 
2.4% per year, 95% CI = 0.0 to 4.9). 
Incidence of retinoblastoma in boys 
decreased significantly for the entire period 
(APC = −6.5% per year, 95% CI = 
−10.4 to −2.6) and of leukemia increased  
significantly (APC = 3.5% per year, 95% 
CI = 1.3 to 5.8). Corresponding trends 
were not evident in girls; trends for  
retinoblastoma showed a modest but non-
significant decrease and were stable for 
leukemia. However, incidence of renal 
tumours in girls decreased significantly 
between 1998 and 2006 (APC = −5.7% per 
year, 95% CI = −10.7 to −0.5) while that 
of hepatic tumours increased significantly 
between 1997 and 2006 (APC = 8.1% per 
year, 95% CI = 1.8 to 14.7).

Incidence trends by age (Table 3) revealed 
a significant increase in renal tumours in 
children aged less that 1 year between 1992 
and 1998 (APC = 18.2% per year, 95%  
CI = 5.3 to 32.7), followed by a period of 
non-significant trends. Leukemia rates in 
children aged 1 to 4 years rose modestly 
but significantly between 1992 and 1999 
(APC = 3.2% per year, 95% CI = 0.3  

to 6.1), decreased (albeit insignificantly) 
between 1999 and 2002, and then increased 
significantly again between 2002 and 2006 
(APC = 4.0% per year, 95% CI = 2.7  
to 11.1). In children aged 5 to 9 years, 
there was a rapid increase in carcinomas 
(APC = 8.9% per year, 95% CI = 2.2  
to 16.1) and germ cell tumours (APC = 
10.9% per year, 95% CI = 2.2 to 20.3). In 
those aged 10 to 14 years, CNS cancers 
decreased significantly between 1994 and 
2004 (APC = −2.3% per year, 95%  
CI = −4.4 to −0.2). This trend was driven 
primarily by the decreasing incidence  
in astrocytomas, which account for  
over half of the brain tumours in this  
age group.

We calculated trends for every Canadian 
province, but not for the sparsely populated 
territories of Yukon, Northwest Territories 
and Nunavut. The only province with a 
significant trend for all cancers combined 
for the total study period was Alberta 
(APC =1.3% per year, 95% CI = 0.2 to 
2.4), primarily due to increased incidence 
of leukemia (APC = 3.1% per year, 95% 
CI = 0.2 to 6.1) and lymphoma (APC = 
6.5% per year, 95% CI = 1.4 to 12.0). 
Rates for neuroblastoma also increased 
but not significantly. Leukemia incidence 
trends increased significantly in Quebec 
(APC = 1.6% per year, 95% CI = 0.1  
to 3.1), while carcinomas, including 
unspecified malignant epithelial tumours, 
increased significantly in Ontario (APC = 
4.0% per year, 95% CI = 0.0 to 8.2). 
Intermediate study period analyses found 
increases in incidence of leukemia in 
Manitoba between 1996 and 2006 (APC = 
3.6% per year, 95% CI = 0.1 to 7.3) and 
of hepatic tumours in British Columbia 
between 1992 and 1998 (APC = 12.4% 
per year, 95% CI = 0.2 to 25.9). Incidence 
of brain tumours increased in New 
Brunswick from 1992 to 1998 (APC = 
11.9% per year, 95% CI = 3.3 to 21.1) but 
decreased in Ontario between 1992 and 
2004 (APC = −1.5% per year, 95% CI = 
−2.8 to −0.1). (Additional data available 
upon request.)

Discussion

While publications reporting trend data from 
the mid- to late-1970s found that childhood 
cancer rates have been increasing at a rate 
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Table 1 
Number of childhood cancer cases (0–14 years) and average age-standardized  

incidence rate per million by sex and age group, Canada, 1992–2006

Diagnostic group Sex Age group, years

Boys Girls < 1 1–4 5–9 10–14 All children

All cancers combined

Total number of cases, n 7131 6070 1308 4768 3441 3694 13211

ASIR, per million 160.7 143.4 245.1 213.1 116.2 120.3 152.3

I Leukemias

Total number of cases, n 2345 1940 264 2060 1175 788 4287

ASIR, per million 53.1 46.1 49.5 92.1 39.7 25.7 49.7

II Lymphomas

Total number of cases, n 981 499 46 222 426 786 1480

ASIR, per million 21.4 11.4 8.6 9.9 14.4 25.6 16.5

III CNS

Total number of cases, n 1408 1217 142 820 915 754 2631

ASIR, per million 31.5 28.5 26.6 36.6 30.9 24.6 30.0

IV Neuroblastomas

Total number of cases, n 498 463 334 475 119 32 960

ASIR, per million 11.8 11.5 62.6 21.2 4.0 1.0 11.7

V Retinoblastomas

Total number of cases, n 167 156 108 200 11 3 322

ASIR, per million 4.0 3.9 20.2 8.9 0.3 < 0.1 3.9

VI Renal tumours

Total number of cases, n 343 414 99 436 178 44 757

ASIR, per million 7.9 10.0 18.6 19.5 6.0 1.4 9.0

VII Hepatic tumours

Total number of cases, n 120 79 49 109 20 22 200

ASIR, per million 2.8 2.0 9.2 4.9 0.7 0.7 2.4

VIII Malignant bone tumours

Total number of cases, n 304 294 5 50 175 368 598

ASIR, per million 6.5 6.6 0.9 2.2 5.9 12.0 6.6

IX Soft tissue sarcomas

Total number of cases, n 451 366 84 210 230 292 816

ASIR, per million 10.0 8.6 15.7 9.4 7.8 9.5 9.3

X Germ cell tumours

Total number of cases, n 201 237 75 91 57 216 439

ASIR, per million 4.6 5.5 14.1 4.1 1.9 7.0 5.0

XI Carcinomas and malignant epithelial neoplasms

Total number of cases, n 213 295 40 34 96 338 508

ASIR, per million 4.6 6.7 7.5 1.5 3.2 11.0 5.6

XII Other/unspecified malignant neoplasms

Total number of cases, n 100 110 62 61 39 50 212

ASIR, per million 2.4 2.7 11.6 2.7 1.3 1.6 2.5

Abbreviations: ASIR, age-standardized incidence rate; CNS, central nervous system.

Note: Diagnostic groups were classified according to the International Classification of Childhood Cancer, 3rd edition (ICCC-3). Rates were directly standardized to the Canadian 1991 population.
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Table 2 
Trends in childhood cancer (0–14 years) by sex, Canada, 1992–2006

Diagnostic group Trend 1 Trend 2 Trend 3

Years APC (95% CI) Years APC (95% CI) Years APC (95% CI)

All children

All cancers combined 1992–2006 0.0 (−0.5 to 0.4)

I Leukemias 1992–1999 2.4 (0.0 to 4.9) 1999–2002 −4.4 (−20.1 to 14.2) 2002–2006 3.0 (−2.6 to 9.0)

II Lymphomas 1992–2006 0.0 (−1.4 to 1.4)

III CNS 1992–2006 −0.4 (−1.3 to 0.5)

IV Neuroblastomas 1992–2006 −0.2 (−1.8 to 1.5)

V Retinoblastomas 1992–2006 −2.6 (−4.7 to −0.4)

VI Renal tumours 1992–2006 −1.3 (−3.2 to 0.7)

VII Hepatic tumours 1992–2006 1.6 (−0.8 to 4.0)a

VIII Malignant bone tumours 1992–2006 −1.2 (−2.8 to 0.5)

IX Soft tissue sarcomas 1992–2006 −1.4 (−3.6 to 0.8)

X Germ cell tumours 1992–2006 −0.4 (−2.2 to 1.4)

XI Carcinomas and malignant epithelial neoplasms 1992–2006 2.5 (−0.5 to 5.6)

XII Other/unspecified malignant neoplasms 1992–2006 4.6 (0.1 to 9.4)a

Boys

All cancers combined 1992–1999 1.1 (−0.2 to 2.3) 1999–2006 −1.5 (−2.7 to −0.3)

I Leukemias 1992–1999 3.5 (1.3 to 5.8) 1999–2002 −6.7 (−20.6 to 9.7) 2002–2006 2.2 (−2.9 to 7.5)

II Lymphomas 1992–2006 0.2 (−1.6 to 2.0)

III CNS 1992–2006 −0.6 (−2.3 to 1.1)

IV Neuroblastomas 1992–2006 0.0 (−1.9 to 1.9)

V Retinoblastomas 1992–2006 −6.5 (−10.4 to −2.6)a

VI Renal tumours 1992–2006 −1.5 (−4.6 to 1.8)

VII Hepatic tumours 1992–2006 −1.1 (−4.0 to 1.8)a

VIII Malignant bone tumours 1992–2006 −0.3 (−2.9 to 2.4)

IX Soft tissue sarcomas 1992–2006 −1.8 (−4.8 to 1.3)

X Germ cell tumours 1992–2006 −1.1 (−3.8 to 1.6)

XI Carcinomas and malignant epithelial neoplasms 1992–2006 3.4 (−1.2 to 8.2)a

XII Other/unspecified malignant neoplasms 1992–2006 8.4 (−1.8 to 19.7)a

Girls

All cancers combined 1992–2006 −0.5 (−1.1 to 0.2)

I Leukemias 1992–2006 0.0 (−1.0 to 1.0)

II Lymphomas 1992–2006 −0.4 (−2.3 to 1.5)

III CNS 1992–2006 −0.6 (−2.2 to 0.9)

IV Neuroblastomas 1992–2006 −1.5 (−3.7 to 0.8)

V Retinoblastomas 1992–2006 −0.6 (−4.0 to 2.9)

VI Renal tumours 1992–1998 3.1 (−5.2 to 12.1)a 1998–2006 −5.7 (−10.7 to −0.5)a

VII Hepatic tumours 1992–1994 55.6 (−19.1 to 199.1)a 1994–1997 −16.6 (−56.6 to 60.2)a 1997–2006 8.1 (1.8 to 14.7)a

VIII Malignant bone tumours 1992–2006 −1.7 (−4.5 to 1.2)

IX Soft tissue sarcomas 1992–2006 −1.3 (−2.9 to 0.3)

X Germ cell tumours 1992–2006 0.0 (−3.6 to 3.7)

XI Carcinomas and malignant epithelial neoplasms 1992–2006 1.9 (−1.0 to 4.9)

XII Other/unspecified malignant neoplasms 1992–2006 2.2 (−2.2 to 6.8)a

Abbreviations: APC, annual percent change; CI, confidence interval; CNS, central nervous system.

Note: Significant APC values are bolded. p < .05.
a	Trends involving fewer than 10 cases per year based on rates standardized to the 1991 Canadian population. These should be interpreted with caution.  
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Table 3 
Trends in childhood cancer (0–14 years) by age group, Canada, 1992–2006

Diagnostic group Trend 1 Trend 2 Trend 3

Years APC (95% CI) Years APC (95% CI) Years APC (95% CI)

< 1 year

All cancers combined 1992–2006 −0.9 (−2.4 to 0.5)

I Leukemias 1992–2006 −0.2 (−2.6 to 2.3)

II Lymphomas 1992–2006 −4.1 (−10.0 to 2.1)a

III CNS 1992–2006 0.7 (−3.8 to 5.3)a

IV Neuroblastomas 1992–2006 −1.5 (−4.6 to 1.7)

V Retinoblastomas 1992–2006 −4.8 (−9.7 to 0.4)a

VI Renal tumours 1992–1998 18.2 (5.3 to 32.7)a 1998–2001 −21.5 (−60.4 to 55.4)* 2001–2006 6.5 (−8.6 to 24.1)*

VII Hepatic tumours 1992–2006 −0.7 (−8.6 to 7.9)a

VIII Malignant bone tumours 1992–2006 —

IX Soft tissue sarcomas 1992–2006 0.5 (−5.6 to 7.0)a

X Germ cell tumours 1992–2006 0.2 (−5.5 to 6.2)a

XI Carcinomas and malignant epithelial neoplasms 1992–2006 —

XII Other/unspecified malignant neoplasms 1992–2006 —

1–4 years

All cancers combined 1992–2006 0.4 (0.0 to 0.9)

I Leukemias 1992–1999 3.2 (0.3 to 6.1) 1999–2002 −5.2 (−23.2 to 6.9) 2002–2006 4.0 (2.7 to 11.1)

II Lymphomas 1992–2006 0.6 (−1.7 to 3.0)a

III CNS 1992–2006 1.2 (−1.1 to 3.6)

IV Neuroblastomas 1992–2006 −1.5 (−4.7 to 1.8)

V Retinoblastomas 1992–2006 −2.1 (−4.8 to 0.6)a

VI Renal tumours 1992–2006 3.4 (−0.9 to 7.8)

VII Hepatic tumours 1992–2006 −2.2 (−5.3 to 0.9)a

VIII Malignant bone tumours 1992–2006 −1.8 (−5.6 to 2.1)a

IX Soft tissue sarcomas 1992–2006 2.1 (−6.1 to 10.9)

X Germ cell tumours 1992–2006 0.7 (−2.5 to 4.1)a

XI Carcinomas and malignant epithelial neoplasms 1992–2006 0.6 (−1.7 to 3.0)

XII Other/unspecified malignant neoplasms 1992–2006 —

5–9 years

All cancers combined 1992–2006 0.1 (−0.5 to 0.7)

I Leukemias 1992–2006 1.3 (−0.3 to 2.8)

II Lymphomas 1992–2006 0 (−2.7 to 2.7)

III CNS 1992–2006 −0.9 (−2.4 to 0.6)

IV Neuroblastomas 1992–2006 −1.6 (−6.5 to 3.7)a

V Retinoblastomas 1992–2006 —

VI Renal tumours 1992–2006 −0.6 (−4.4 to 3.4)a

VII Hepatic tumours 1992–2006 —

VIII Malignant bone tumours 1992–2006 −1.4 (−6.1 to 3.6)a

IX Soft tissue sarcomas 1992–2006 −2.0 (−4.7 to 0.9)

X Germ cell tumours 1994–2004 10.9 (2.2 to 20.3)a

XI Carcinomas and malignant epithelial neoplasms 1992–2006 8.9 (2.2 to 16.1)a

XII Other/unspecified malignant neoplasms 1992–2006 —

Continued on the following page
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of 0.6% per year in the United States 
(1975–2005)20 and 1.1% per year in 
Europe (1978–1997),21 our findings are 
consistent with those of reports analyzing 
more recent data from the United States 
(1992–2004)7 and Australia (1983–2007)8 
showing that incidence rates have been 
levelling off since the early 1990s.

Our analyses show two significant  
full-period trends: a decrease in retino-
blastoma in boys and an increase in  
carcinomas in children aged 5 to 9 years. 
Decreasing retinoblastoma trends in infants, 
the group most affected by this genetically 
predisposed cancer, were not significant. 
In comparison, the most recent research 
on childhood cancer trends in the United 
States (1992–2004)7,22 and Europe (1998–
2007)22 shows modest but non-significant 
increases in incidence of retinoblastoma. 
The inconsistency with trends observed 
elsewhere might be due to small numbers 
of cases. For an extremely rare disease 
such as retinoblastoma, where the average 
ASIR over the 15-year study period is  
4 cases per million children per year 
(Table 1), the possibility that the trend 
may be a chance occurrence due to random 
fluctuations in annual rates should not be 
dismissed.

Recent reports from Australia (1983–2006)8 
and Europe (1978–1997)21 confirm our 
findings of a rapid rise in carcinomas  
in 5- to 9-year-olds. Improvement in  
registration alone does not adequately 
explain this phenomenon since this is 
likely to yield consistent increases in  
incidence across all diagnoses unless there 
is reason to believe that registry-specific 
practices would lead to under-reporting or 
over-reporting of a particular diagnosis. 
Change in tumour classification also does 
not explain this trend since an exchange 
in cases between diagnostic groups is not 
apparent. Descriptive analysis of CCR data 
shows that carcinoma incidence increases 
with age and that carcinomas are very 
rare in Canadian children aged less than 
10 years.9 It is possible that improvement in 
diagnostic technologies such as seroassays 
of tumour markers is inflating the incidence 
of tumours—previously undetected—in 
children aged 5 to 9 years, a pattern evident 
for some subtypes of CNS cancers.23,24 The 
rise in pediatric germ cell cancer incidence 
in 5- to 9-year-olds that we observed is 
also supported by data from Australia and 
Europe.8,21 This trend likely reflects a true 
phenomenon since there have been no 
changes to diagnostics, coding, registration 
or screening practices corresponding to 

the study period. To better understand the 
factors that underlie this trend, research 
should examine changes in underlying 
risk factors associated with germ cell 
tumours, such as exposure to exogenous 
estrogen, prenatal exposure to x-rays and 
parental exposure to chemicals, solvents, 
or resins.25,26

Our results point to several interesting 
sub-period trends. These include a signi
ficant positive trend in leukemia for boys  
(1992–1999: APC = 3.5%, 95% CI = 1.3  
to 5.8) and an insignificant positive trend  
in hepatic tumours for girls (1997–2006) 
as well as an insignificant negative trend  
in renal tumours for girls (1998–2006). A 
significant decrease in CNS cancers was 
also evident in older children aged 10 to 
14 years (1994–2004: APC = −2.3%, 
95% CI = −4.4 to −0.2). The modest 
but significant increase in leukemia 
between 1992 and 1999 (APC = 2.4,  
95% CI = 0.0 to 4.9) is compatible with 
research from Europe22,27 and the United 
States.28 As with other changes described 
earlier, registration artefacts such as changes 
in coding practices and legislation are likely 
not associated with this trend; there is  
little evidence for the former and the latter 
is refuted by the lack of uniform trends 

Diagnostic group Trend 1 Trend 2 Trend 3

Years APC (95% CI) Years APC (95% CI) Years APC (95% CI)

10–14 years

All cancers combined 1992–2006 0.5 (−1.5 to 0.4)

I Leukemias 1992–2006 1.2 (−2.6 to 0.3)

II Lymphomas 1992–2006 0 (−1.9 to −2.1)

III CNS 1992–2004 −2.3 (−4.4 to −0.2)

IV Neuroblastomas 1992–2006 —

V Retinoblastomas 1992–2006 —

VI Renal tumours 1992–2006 −0.5 (−6.9 to 8.5)a

VII Hepatic tumours 1992–2006 −0.9 (−2.7 to 1.0)a

VIII Malignant bone tumours 1992-2006 −1.2 (−5.3 to 3.0)

IX Soft tissue sarcomas 1992–2006 −0.9 (−5.7 to 4.1)a

X Germ cell tumours 1992–2006 —

XI Carcinomas and malignant epithelial neoplasms 1992–2006 1.9 (−2.2 to 6.3)

XII Other/ unspecified malignant neoplasms 1992–2006 —

Abbreviations: APC, annual percent change; CI, confidence interval; CNS, central nervous system.

Note: Significant APC values are bolded. p < .05
a	Trends involving fewer than 10 cases per year based on rates standardized to the 1991 Canadian population. These should be interpreted with caution.   

Table 3 (continued)
Trends in childhood cancer (0–14 years) by age group, Canada, 1992–2006
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across diagnostic categories and sex. 
Diagnostic interdependence is also an 
unlikely possibility for this period, and 
there is no indication that leukemias that 
would be otherwise captured as lymphomas 
at a later stage are being captured earlier. 
Further research should investigate if the 
positive trends in leukemia specific to 
boys continue over time and whether they 
correlate with shifting demographic changes 
such as the increase in frequency of  
high birth weight infants in Canada, a 
phenomenon shown to be positively  
associated with leukemia and certain types 
of brain cancers.29-33 It is also important to 
note that the increased trends in leukemia 
in boys versus girls that we observed has 
been reported in many regions around the 
world,34 although factors underlying this 
phenomenon remain largely unsubstan
tiated.35 The rapid increase in unspecified 
leukemias noted between 1992 and 1999 
(in both sexes) implies that a greater  
number of cases are being grouped in the 
unspecified category, with the possible 
result that other leukemia subtypes are 
being underestimated.

Our study did not have the power to analyse 
trends in pediatric hepatic cancers by  
subtype; future research should investigate 
this given the emerging evidence from some 
countries that links the rise of hepatoblas-
toma with increased survival of very low 
birth weight babies.36,37 We found a modest 
but non-significant increase in hepatic 
cancers, a trend likely driven by annual 
increases in rates in girls from 1997 
onwards (APC = 8.1% per year, 95%  
CI = 1.8 to 14.7); however, it is not clear 
why positive trends were detected in girls 
but not boys even though this cancer 
tends to occur at a slightly higher rate in the 
latter.20,35 We could not confirm significant 
increases in brain cancer incidence recently 
reported from the United States.7 Our data 
showed stable incidence rates for children 
aged under 10 years, and significant 
decreases in 10- to 14-year-olds, a finding 
that is likely attributed to astrocytomas, a 
subtype of brain cancer that is known to 
increase with age.23 It is worth noting that 
our analysis was conducted after the 
wide-scale availability and adoption of 
magnetic resonance imaging in clinical 
practice in North America, a tool partially 
attributed with the increased diagnosis of 

low-grade gliomas in the early- to mid-
1980s in the United States. (The incidence 
of high-grade gliomas or medulloblastomas, 
which are more easily detected by  
computerized tomography scans, did not 
increase during this period in the United 
States.1,38).

Alberta was the only province with a  
significant increase in the annual incidence 
rates for all childhood cancers combined 
(APC = 1.3%, 95% CI = 0.2 to 2.4). 
Moreover, histology-specific analyses 
revealed significant positive trends for 
leukemia in Quebec (APC = 1.6%, 95% 
CI = 0.1 to 3.1) and Alberta (APC = 3.1%, 
95% CI = 0.2 to 6.1), lymphomas in 
Alberta (APC = 6.5%, 95% CI = 1.4  
to 12.0) and carcinomas in Ontario (APC = 
4.0%, 95% CI = 0.0 to 8.2), findings that 
require investigation in the context of  
historical changes to registration practices. 
Although considerable effort has been made 
to achieve uniformity in defining and  
classifying new cancer cases in the CCR, 
reporting procedures and completeness 
may still vary across the country. The  
registry in Quebec, for example, relies more 
heavily on hospitalization data for cancer 
registration than do other jurisdictions.9

Childhood cancer is rare; as a result, trend 
patterns that appear to be important may 
in fact be due to random fluctuations. 
Trends that involve just a few cases per 
year and those with wide 95% confidence 
intervals need to be interpreted cautiously. 
Statistically significant findings may be 
due to chance and not real changes in 
incidence rates. Alternatively, true trends 
may have also been undetected due  
random fluctuation in incidence rates. 
Further, it is difficult to understand how 
underlying risk factors may be influencing 
trends since the causes of childhood cancer 
remain poorly understood.39 About 5% 
to 15% of childhood cancers may be 
attributable to familial and genetic factors 
and less than 5% to 10% to known  
environmental exposures.40,41 While we 
acknowledge that the observed incidence 
trends may reflect changes in unknown 
risk factors or random variation, it is 
encouraging that the overall rates of  
childhood cancers have remained relatively 
stable in Canada over the last two 
decades. Some sex-specific trends, such as 

increases in leukemia in boys and hepatic 
cancers in girls, merit further investigation, 
as do cancers that are increasing in certain 
age groups, such as germ cell cancers and 
carcinomas in 5- to 9-year-olds and CNS 
cancers in 10- to 14-year-olds.
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