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1. INTRODUCTION

The Singapore Cancer Registry (SCR) has been collecting and reporting cancer statistics in
Singapore since 1968. There were 6 previous SCR publications [1-6] that reported on the cancer
incidence in Singapore as well as the organization and operations of the SCR. This latest report aims
to update the information from the SCR and to document the trends in cancer incidence between
1968 and 2007.

In this report, we have chosen to use population denominators from the Ministry of Health, which
were in turn obtained from the Department of Statistics, Singapore to calculate incidence rates. The
figures are accurate as at 26/9/2008. This set of denominators is currently used by most government
agencies and by adopting these denominators, we will align our report with other official publications.
Previously, SCR used population denominators that were obtained through intra- and extrapolation of
population figures from the census years of 1980, 1990 and 2000 [7-9].

In this report, only Singapore citizens and per mane nt residents (i.e. A S
included and age standardization is obtained by direct method using t he UI CC A Wor | ¢
[10].

All records in the SCR go through the processes of registration, verification, matching and
classification before they are finalised. The data contained in this document are the 1968-2007
statistics finalised in the SCR as of 9" April 2009.

There were changes to the histological coding systems used by the SCR between 1968 and 2007.
The International Classification of Diseases, 9" Revision (ICD-9) [11] and the Manual of Tumor
Nomenclature and Coding (MOTNAC) [12] were used for classification of primary sites and
morphology coding respectively up till 1992. Between 1993 and 2002, SCR used the International
Classification of Diseases for Oncology, 2" Edition (ICD-O-2) [13] for classification of both primary
site and morphology. In the most recent five year period of 2003-2007, SCR adopted the new
International Classification of Diseases for Oncology, 3™ Edition (ICD-O-3) [14]. In this report, we

present the entire set of data on primary site using ICD-9 to allow for comparison across periods.

Concomitantly, the classification of hematopoietic neoplasms was also evolving. The classification of
non-hodgkin lymphomas in ICD-O-2 was largely based on the Working Formulation, which was a

means of translating terminology among the Rappaport, Kiel and Lukes-Collins classification. Then,



the classification system was based upon tissue architecture and cytologic appearances of neoplastic
cells. This was then followed by the Revised European-American Lymphoma classification (REAL) in
1994, which incorporated immunotype and genetic criteria, and was subsequently subsumed into a
new WHO classification of tumours of haematopoietic and lymphoid tissues in 2001. As this
classification also includes tumours of myeloid or mixed origin, the Acute Myeloid Leukemia M0O-M7
codes from the French-American-British classification were added as well. This WHO classification
was adopted in ICD-O-3. Since then, the WHO classification has undergone three revisions until the
latest 2008 edition, which expands upon the use of objective diagnostic criteria [15, 16].

The haematopoietic classifications in this monograph are adopted from the WHO classification of
tumours of haematopoietic and lymphoid tissues 4™ edition, and we are moving ahead in line with
both the Surveillance, Epidemiology and End Results (SEER) Registry and the North American
Association of Central Cancer Registries (NAACCR), which have both resolved to use the WHO
classification as the coding standard beginning on January 1, 2010. Because of this change, statistics
on lymphomas and leukaemias will only be presented until the year 1997, after which statistics on the
new classifications of myeloid and lymphoid neoplasms will be shown.

This report can be downloaded at National Registry of Diseases website www.nrdo.gov.sg. Do note

that this is not the final version as chapters on lymphoid and myeloid neoplasms are still

pending.


http://www.nrdo.gov.sg/

2. THE COUNTRY AND ITS POPULATION

2.1 GEOGRAPHY AND CLIMATE

Singapore is situated in Southeast Asia and it lies at the southern tip of Malaysian peninsular. It has a
total land area of approximately 707.1 square metres, comprising of the mainland and several smaller
islands. As Singapore is located close to the equator, it enjoys relatively stable temperatures
throughout the year. The average daily maximum and minimum temperatures are around 31.1°C and
24.8°C respectively. The country also experiences high humidity and rainfall. Rain falls throughout the
year and the highest rainfalls are usually recorded in November to January, during the monsoon

season. In 2007, 195 rainy days were recorded.

2.2 POPULATION GROWTH

Within this monograph, dit8 citzepnagnd thase whe lsavedbeen granted r e f
permanent residence i n Singaporoéhoth Simydporé residensslandp o p
non-residents. These terms and definitions are identical to those used in the Census of Population [7-

9, 17].

The population pyramids for the resident population enumerated from the 1970, 1980, 1990 and 2000
censuses are displayed in Figure 2.1. The historical population sizes and growth rates in the census
years of 1970, 1980, 1990 and 2000 are shown in Table 2.1. Between 2003 and 2007, the growth
rate for the total population (using the mid year population estimates) increased from 0.2% to 5.5%

while the growth rate for the Singapore resident population remained steady around 1.6% [18].



Figure 2.1
Population Pyramids for the resident population: 1970, 1980, 1990 and 2000

1970 1980
80+ [ 80+ 1]
75-79 1N 75-79 il
70-74 ] 70-74 C1
65-69 L1 65-60 C 1
60-64 Males L [ ] Females 60-64 Males I Females
55-59 1,030,809 L[ 1 982,754 55-59 1,159,011 1,123,114
50-54 [ 50-54
45-49 45-49 L [ ]
40-44 [ 40-44 [ ]
3539 35-39 \ |
3034 \ 30-34 [ \
25-29 ‘ 25-29 \
20-24 ‘ ‘ 2024 | | \
15-19 ‘ ‘ 15-19 \ |
1014 || 10-14 |
59 | | 59 |
0-4 ‘ ‘ 0-4 ‘ ‘
160 140 120 100 80 60 40 20 O 20 40 60 80 100 120 140 160 160 140 120 100 80 60 40 20 O 20 40 60 80 100 120 140
Thousands Thousands Thousands Thousands
1990 2000
80+ ] 80+ L]
75-79 C1 ] 7579 L1 1]
70-74 T 70-74
65-69 65-69
60-64 Males Females 60-64 Males Females
55-59 1,370,059 1,335,056 55-59 1,630,203 1,632,916
50-54 ] 50-54 [ ]
45-49 | 45-49 \ |
40-44 [ | 40-44 ]
35-39 35-39 \ |
30-34 30-34 |
2529 | | 25-29 \ |
20-24 \ | 20-24 \ |
15-19 \ | 15-19 \ |
10-14 \ | 10-14 \ |
5-9 \ \ 59 \ |
0-4 \ | 0-4 \ |
160 140 120 100 80 60 40 20 O 20 40 60 80 100 120 140 160 200 100 50 0 50 100 150 200
Thousands Thousands Thousands Thousands
Table 2.1

Population sizes and growth rates for the resident population: 1970, 1980, 1990 and 2000

Census year

Resident population
(in thousands)

Growth rate (%)

1970 2013.6 NA
1980 2282.1 1.3
1990 2735.9 1.7
2000 3273.4 1.8




2.3 ETHNIC DISTRIBUTION

Singapore is a multiethnic country and the three major ethnic groups in the resident population are
the Chinese, the Malays and the Indians. There are also a significant number of residents from other
ethnic groups. The ethnic distributions of Singapore residents in the censuses of 1970, 1980, 1990
and 2000 [7-9, 17] are shown in Table 2.2. As of end June 2008, there were 2,721,800 Chinese,
495,100 Malay and 323,400 Indian Singapore residents. Ethnicity of Singapore residents is recorded
based on fatherdéds ethnic group and6.7% ofeall eegistere@d
marriages in 2008) [18].

Table 2.2
Ethnic distribution of Singapore residents: 1970, 1980, 1990 and 2000
Chinese Malays Indians Others
1970 1,579,900 311,400 145,200 38,100
1980 1,787,800 328,700 143,400 22,200
1990 2,127,900 384,300 194,000 29,600
2000 2,513,847 455,207 257,866 46,443

Within each ethnic group, there are further subdivisions. Based on the census conducted in 2000, the
major dialect groups in Chinese resident population are Hokkien (41.4%), Teochew (21.0%),
Cantonese (15.4%), Hakka (7.9%), Hainanese (6.7%) and Others (7.9%). The Malay resident
population comprises of Malays (68.3%), Javanese (17.6%), Boyanese (11.4%) and Others (2.7%).
The Indian resident population is made up of Tamils (58.3%), Malayalis (8.4%), Sikhs (5.1%),
Hindustanis (2.0%) and Others (26.2%) [9].

2.4 GENDER DISTRIBUTION

The male to female ratio amongst Singapore residents has been declining over time. The ratios in
1970, 1980, 1990 and 2000 were 1.049, 1.032, 1.026 and 0.998 respectively. As of end 2008, there
were 18,030,000 male and 1,839,700 female Singapore residents [18].

2.5 MIGRANT STATUS, CITIZENSHIP AND RESIDENCE
There has been an increase in the proportion of non-residents in the total population of Singapore.

The proportion of non-residents rose from 5.5% in 1980 to 18.8% in 2000.

f



2.6 HEALTHCARE SYSTEM

Singapore has a comprehensive healthcare system. There are some 2000 private medical
practitionero6s <clinics and 18 outpatient pol ycl
Singapore. These are complemented by a network of hospitals, including 7 public hospitals and 6
national specialty centres for cancer, cardiac, eye, skin, neuroscience and dental care. The public
healthcare system provides affordable and good quality healthcare services to all Singaporeans
through subsidized medical services. Public institutions provide 80% of hospital care and 20% of
primary healthcare. On the other hand, the private sector provides 20% of hospital care and 80% of
primary healthcare [19].

Singaporeans are encouraged to take responsibility for their health and adopt healthy lifestyle
practices. In order to strengthen health promotion, health education and disease prevention in
Singapore, the Health Promotion Board was set up in 2001. Many of the national preventive
medicine initiatives such as BreastScreen Singapore and Workplace Health Promotion Programme
come under HPB [20].



3. CANCER MORTALITY

Table 3.1 shows the trends of cancer deaths among the total population from 1968-2007. The

proportion of cancer deaths among all deaths has increased over the past 4 decades and cancer now

accounts for more than a quarter of all deaths in Singapore, as compared to 14.8% in 1968-1973.

The crude annual cancer death rate declined slightly over the last two periods and stood at 103.2 per
100,000 in 2003-2007.

Table 3.1 CANCER DEATHS AMONG TOTAL POPULATION, 1968-2007

Period

1968-1972

1973-1977

1978-1982

1983-1987

1988-1992

1993-1997

1998-2002

2003-2007

Population- Mean annual
at-risk & number of

a
cancer deaths

2,074,507

(1970 Census) 1,622.2
(1975 Eotmate) 20864
(1950 Gonsus) 2,543.8
(1985 Estimate) 2,909.0
(1§é%4géln05%5) 3,312.6
(1995 EStimate) 3,859.6
o0 Consus) 47330

4,265,800 24320

(2005 Estimate)

Crude annual
cancer death rate
(per 100,000 mid-
term population)

78.2

92.2

105.4

106.3

108.7

109.5

105.1

103.9

Proportion of
cancer deaths
among deaths
from all causes

14.8

17.8

20.2

22.1

23.7

25.4

27.1

27.1

2 Data from Census Reports[7-9, 17] and Yearbook of Statistics [18].

Table 3.2 shows the number of cancer deaths as well as the crude and age-standardized rates for

selected cancer sites among the resident population in 2003-2007. Lung cancer is the most frequent

cancer site for cancer deaths among male resident population, accounting for almost a third of all

cancer deaths and its age standardized mortality rate is more than double than that of liver cancer.

Among female residents, breast, lung and colon cancers are the three most frequent cancer sites for

cancer deaths.



Table 3.2. CANCER DEATHS®* AMONG RESIDENT POPULATION 2003- 2007 : NUMBERS AND
MORTALITY RATES FOR SELECTED CANCER SITES AND FOR ALL CANCERS

MALES ICD9  NUMBER %" CR® ASR’
Lung 162 3,372 28.6 39.1 36.1
Liver 155 1,507 12.8 17.5 15.8
Colon 153 1,154 9.8 13.4 12.1
Stomach 151 927 7.9 10.8 9.8
Rectum 154 551 4.7 6.4 5.8
Pancreas 157 533 4.5 6.2 5.6
Nasopharynx 147 542 4.6 6.3 51
Prostate 185 437 3.7 5.1 4.7
Oesophagus 150 325 2.8 3.8 35
Lymphomas 200-2 309 2.6 3.6 3.3
Leukaemias 204-8 263 2.2 3.1 2.9
Kidney & urinary tract 189 220 1.9 2.6 2.2
Bladder 188 163 1.4 1.9 1.7
Brain, nervous system 191-2 152 1.3 1.8 1.6
Larynx 161 143 1.2 1.7 15
All cancer deaths 11,694 99.3 135.8 123.2
FEMALES ICD9  NUMBER %" CR® ASR*
Female Breast 174 1,566 16.8 17.9 13.6
Lung 162 1,561 16.8 17.9 13.1
Colon 153 1,108 11.9 12.7 9.0
Stomach 151 624 6.7 7.1 5.1
Liver 155 518 5.6 5.9 4.3
Ovary & uterine adnexa 183 471 5.1 5.4 4.1
Pancreas 157 451 4.9 5.2 3.9
Cervix uteri 180 382 4.1 4.4 3.4
Rectum 154 377 4.1 4.3 3.1
Lymphomas 200-2 227 24 2.6 2.0
Leukaemias 204-8 203 2.2 2.3 2.0
Nasopharynx 147 157 1.7 1.8 14
Gall bladder & extrahepatic ducts 156 136 15 1.6 1.1
Corpus uteri 182 117 13 1.3 11
Kidney & urinary tract 189 122 1.3 14 1.0
All cancer deaths 9,191 98.9 105.1 78.2

¢ Derived from data provided by the Singapore Immigration and Registration Department.

® % of all cancer deaths.

° CR = Crude Rate per 100,000 per year.

dASR:Age-standardized Rate per 100,000 per year (to 6Worldd population).



4. THE SINGAPORE CANCER REGISTRY

4.1. History of the Singapore Cancer Registry

The Singapore Cancer Registry was started in 1967 through the joint efforts of the National University
of Singapore, the Ministry of Health and the International Agency for Research on Cancer. The key
objective of setting up this registry was to obtain information on population-based cancer trends and
patterns in Singapore. Singapore is considered to be a favourable location for comprehensive cancer
registration as it is a small country with a relatively compact and stable population. There is generally
good access to medical care so we can expect that most cancer patients are diagnosed and treated
in the local hospitals. In addition, there is adequate operational and technological infrastructure to
perform the cancer registration process.

The Singapore Cancer Registry began to collect information on all cancers diagnosed in Singapore
from 1% January 1968 and up till 2001, it was staffed by one pathologist, three part time
epidemiologists, three secretaries and one record searcher. The Registry was transferred to the
Ministry of Health in April 2001 and subsequently came under the National Registry of Diseases
Office (NRDO), a unit within the Research and Strategic Planning Division in Health Promotion Board,
Singapore. Within NRDO, there are four disease specific registries, namely those of stroke, acute
myocardial infarction, end-stage renal failure and cancer and each of these are staffed by dedicated
teams that perform field data collection. Currently, the operation of the Singapore Cancer Registry is
run by two nurse managers, two senior executives, one senior staff nurse, one staff nurse and two

management support staff.

4.2. Legislation

In 2007, the National Registry of Diseases Act was enacted to provide legislative cover for national
disease registries including the SCR. The Act establishes the National Registry of Diseases and
provides for compilation of information on disease incidence of selected diseases for purposes of

disease prevention and control.



4.3. Registry structure and methods

4.3.1. Sources of data

We obtain information on incident cancer cases through a) cancer notifications from all sections of the

medical profession, b) pathology records, c) hospital records and d) death certificates.

The vast majority of cancer cases are diagnosed histologically and we receive pathology reports of
cancer from all public and private laboratories. All cases with mention of cancer in hospital discharge
forms and death certificates are also included and certification of death is essentially complete in
Singapore. These records allow us to compare against the cancer notifications received from doctors.
Reminders are sent out to the attending clinicians if cancer notifications are delayed.

To improve cancer registration, SCR verified all notifications from 2002 onwards for accuracy of
information through review of the medical records at the hospitals and clinics. The records of cancer

cases are maintained electronically and may be updated as new information becomes available.

Recently, cancer notification has become compulsory following the enactment of the National
Registry of Diseases Act in 2007. Doctors can notify both histologically confirmed as well as clinically
diagnosed cancers to SCR through hand delivery (including courier), registered mail or electronic

notification.

4.4. Data processing and coding

a) ldentification Key
The primary identification key for our Singapore residents is the National Registration ldentity
Card (NRIC) number. For non-residents, their passport numbers or foreign identification (FIN)
numbers are used. These are unique numbers assigned to avoid duplication of records in our

database, especially when we update our data from multiple sources.

10



b)

d)

Verification of information
All notifications are corroborated with clinical medical records. Registry coordinators (RC) will
review hardcopy medical casenotes and electronic medical records to ensure completion of

notifications and to verify discrepancies in information.

Primary site registration

The Singapore Cancer Registry adopted the International Classification of Diseases for
Oncology, 3" Edition (ICD-O-3) [14] for classification of primary sites for the period 2003-2007.
This differs from the last report when we used ICD-O-2 [13] classification for the period 1998-
2002.

Multiple primary registrations

In the Singapore Cancer Registry, a second or third primary is only registered when all the
primary sites are confirmed histologically. Notably, an exception is made for primary in liver
from the period 2003-2007. If the possibility of metastasisis excluded and the alpha-feto
protein level is greatly raised above the normal range (e.g. > 1000ug/L), the diagnosis of a
second / third primary in the liver is accepted even in the absence of proven histology. We
register the second / third primary with a new registration number for each new site as
indicated by the 3-digit ICD-O-3 code. Hence, there are no new registrations for second
primary cancers occurring in different subsites (4™ digit of ICD-O-3 code) within the same site
or occurring in the other site of paired organs. We also assign new registration numbers for a
tumour in the same 3-digit site as a previous tumour but with a different histologic group as
defined by IARC [14]

Histological typing

The Singapore Cancer Registry adopted the International Classification of Diseases for
Oncology, 3" Edition (ICD-O-3) [14] for classification of morphology for the period 2003-2007.
The Manual of Tumor Nomenclature and Coding (MOTNAC) [12] was used for classification of
primary sites and morphology coding up till 1992 and between 1993 and 2002, the Singapore
Cancer Registry employed the International Classification of Diseases for Oncology, 2™
Edition (ICD-O-2) [13].

We included all malignant tumours (5"d i gi t ¢ o d e ouds 8fdgrdertine whalignanay (5"
digit code 06106) in the incidence dat a.
11



f) Special considerations
1. Some neoplasms of questionable malignancy 5"di gi t code 616) that
ICD-9 140-208 and are included in the Singapore Cancer Registry incidence data are:
|. Carcinoid of Appendix (235.2)
II. Craniopharyngioma (237.0)
lll. Cystosarcoma phyllodes (238.3)
IV. Glioma, benign (225.0)
V. Ependymoma, benign (225.0)
VI. Mesothelioma (239.9)
VII. Osteoclastoma (238.0)
VIII. Papilloma of bladder, NOS (223.3)
IX. Thymoma (212.6)
X. Mucoepidermoid tumour of salivary gland (235.0)
Xl. Granulosa cell tumour of ovary (236.2)
XIl. Myeloproliferative disease (238.7)
XIll. Lymphoproliferative disease (238.7)

2. The following are also included in the Singapore Cancer Registry incidence data: they were
considered borderline in ICD-O-2 prior to 2003 but are considered malignant in ICD-O-3
from 2003 onwards.

I. Polycythemia vera (238.4)

II. Myelosclerosis with myeloid metaplasia (238.7)
[ll. Idiopathic thrombocythemia (238.7)
IV. Myelodysplastic syndrome (238.7)

3. While cases of carcinoma-in-situ are registered, they are not used in calculation of
incidence data. If these cases turn invasive subsequently, they are registered in year of

turning into invasive carcinoma.

g) Follow-up

We update our records with date and cause of death information.
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h) Data storage

Most of the data management has shifted to an electronic platform. In 2004, the National
Disease Registries System (NDRS) was developed to provide full support for the operations of
the cancer registry; merging data from varied sources, ensuring valid data capture, data
security and generation of timely reports. As much as possible, electronic transmission of data
was established between hospitals and the registry. Registry coordinators from the cancer
registry visited the medical record offices of the hospitals to collect additional information and

enter them into their laptops.

Information submitted by the medical practitioners who continued to notify cancer cases using
hard copy notification forms was entered into the NRDS. The hard copy forms were

subsequently scanned and stored in an electronic repository.

Data requests
The data in the Singapore Cancer Registry is a resource for epidemiological studies, public
health research and policy making. Requests forms can be downloadedfr om NRDOGO s

Upon approval, the information is usually released as aggregate data or key-coded records.
The data in the Registry is updated regularly and hence there may be differences in the figures

presented in this report when compared to previous reports. The information contained within

this report should be considered to be more reliable where differences exist.
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Figure 4.1

Flow chart: Workflow for Cancer Registration (2003-2007)
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4.5 Denominators For Cancer Statistics

In the previous six reports, we had used population denominators (termed as A SCR
denomi nat or s 0 i thatwdre generptedihirougb imttai andhextrapolation of enumerated
population figures from the censuses of 1970, 1980, 1990 and 2000. The methods used to obtain
these population estimates are shown in Appendix Al in the previous reports. In this report, we
continue to use SCR population denominators to calculate rates for the total population for the 5-year
periods from 1968 to 1982.

Department of Statistics (DOS) releases mid-year population estimates annually and these population
denominators are widely used in official publications in Singapore. In this report, we used the
popul ation denominators obtained from DOS (t
publication) in the calculation of incidence rates from 1983 to 2007. We were unable to use DOS
population denominators for earlier periods because published resident population denominators from

DOS were available only from 1980 onwards.

DOS currently uses a register-based approach to generate the mid-year population estimates. This
was first adopted in the 2000 Census where basic information of the population was obtained from
the Household Registration Database (HRD), a database that uses information from administrative
sources as well as the 1990 Census. The HRD is updated regularly from administrative sources [9,
21]. The register-based approach provides an accurate estimation of the resident and total population

in Singapore.

Comparison of DOS and SCR population denominators

Generally, the two sets of denominators are fairly similar in the earlier periods (e.g. 1983-1997) but
the differences increased in the more recent periods. We assessed the impact of shift from SCR to
DOS population denominators by comparing the difference in incidence rates calculated from both
sets of population denominators in the resident population in the 2003-2007 period. These incidence

rates are shown in Appendix E.

We note that the impact of this shift in population denominators on age-standardized rates for

~

common cancers and f a tategory & snoak F@ éxangle, tha ags-stamdatdized

po

er

I

rates for nal |l cancer so, | ung, colon and prost:

population denominators are 230.02, 40.83, 22.99 and 23.89 while similar rates calculated using the
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SCR population denominators are 226.45, 40.09, 22.77 and 23.61. The age-standardized rates for
nal l cancerso, breast, colon and lung cancers
the SCR population denominators are 203.39, 58.46, 19.07 and 16.01, and 201.02, 56.44, 19.33 and
16.18 respectively. With the exception of female breast cancer, the difference in the age standardized
incidence rates for individual cancers calculated using the two set of population denominators did not

exceed 1 per 100000 per year in both males and females.
There are greater differences in the age specific rates calculated from these two sets of denominators

as compared to the age standardized rates. The differences can be seen in both common and rare

individual cancers and these differences tend to be larger in the older age groups.
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5. CANCER INCIDENCE 2003-2007: ALL RESIDENTS

There were 45,140 incident cases of cancer diagnosed among Singapore residents in 2003-2007.
While there were more female cases and the female crude rate was higher, the age-standardized rate

was greater in males.

Table 5.1 TOTAL NUMBER OF INCIDENT CANCERS BY GENDER AND
FIVE-YEAR PERIOD, 1968-2007

PERIOD GENDER NUMBER % CR ASR
1968-1972 Male 6,986 57.9 135.4 227.3
Female 5,086 42.1 103.4 154.1

1973-1977 Male 8,563 58.1 158.1 246.3
Female 6,187 41.9 118.9 161.1

1978-1982 Male 10,136 55.9 175.1 250.3
Female 7,997 44.1 142.6 175.8

1983-1987 Male 11,681 53.8 185.8 243.3
Female 10,051 46.2 164.3 183.5

1988-1992 Male 13,635 51.7 197.7 236.2
Female 12,739 48.3 189.3 191.5

1993-1997 Male 16,191 50.8 213.8 236.7
Female 15,704 49.2 209.5 195.6

1998-2002 Male 18,949 49.0 231.5 233.3
Female 19,727 51.0 240.3 203.0

2003-2007 Male 21,940 48.6 254.7 230.0
Female 23,200 51.4 265.3 203.4

CR: Crude rate (per 100,000 per year)
ASR: Age-standardized rate (per 100,000 per year)

The sources of cases, types of notification and basis of diagnosis of all cases for the period 2003-
2007 are given in Appendix Al. The most valid basis of diagnosis for selected sites in males and

females respectively are given in Appendices A2 and A3.

The numbers and age-standardized rates for the highest ranking cancers (first ten ranks) for males
and females from 2003-2007 are shown in Table 5.2, and the relative frequencies of the ten most

frequent sites are shown in Figures 5.1 (a) and (b).
The numbers of cancers in all Singapore Residents by gender, site and 5-year age group for the

period 2003-2007 are given in Appendices B1 (males) and B2 (females); the corresponding incidence

rates are given in Appendices C1 and C2.

17



Figure 5.1(a)TEN MOST FREQUENT CANCERS IN MALES, 2003-2007
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Figure 5.1(b) TEN MOST FREQUENT CANCERS IN FEMALES, 2003-2007
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Table 5.2 HIGHEST RANKING CANCERS, 2003-2007, ALL RESIDENTS

i i 840 9.6 7.0

7
9

Skin, including melanoma

4,148

CR: Crude rate (per 100,000 per year)
ASR: Age-standardized rate (per 100,000 per year)
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6. ETHNIC GROUP VARIATIONS

The updated age-standardized annual incidence rates per 100,000 population for all sites among the

major ethnic groups in Singapore are given in Table 6.1.

Table 6.1 AGE-STANDARDIZED INCIDENCE RATE (PER 100,000 RESIDENT
POPULATION) FOR ALL CANCERS BY ETHNIC GROUP, GENDER
AND FIVE YEAR PERIOD, 1968- 2007

PERIOD GENDER ETHNIC GROUP
CHINESE MALAY INDIAN
1968-1972 Male 258.5 95.8 125.4
Female 158.6 97.7 182.9
1973-1977 Male 276.9 116.5 156.8
Female 167.8 97.2 153.9
1978-1982 Male 283.1 119.3 153.9
Female 183.2 114.7 174.8
1983-1987 Male 274.8 132.2 138.6
Female 193.8 118.4 142.6
1988-1992 Male 267.5 146.4 111.3
Female 202.0 136.4 134.2
1993-1997 Male 267.4 154.8 105.6
Female 204.6 151.2 140.1
1998-2002 Male 259.1 171.9 112.4
Female 211.7 164.7 148.4
2003-2007 Male 247.5 167.4 131.2
Female 212.2 175.8 138.9

The numbers and incidence rates for the highest ranking cancers (first ten ranks) for males and
females in the three major ethnic groups for the period 2003-2007 are shown in Tables 6.2 (a) to (c)

and the relative frequencies of the ten most frequent sites in Figures 6.1 (a) to (f).

The numbers of cancers in each of the major ethnic groups by site, gender and 5-year age groups,
2003-2007 are given in Appendices B3 to B8; the corresponding incidence rates are given in
Appendices C3 to C8.

The relative risks, after adjustment for age, for selected cancers among the major ethnic groups
(Chinese as reference group) are given in Tables 6.3 for the period 2003-2007. In both males and
females, Malays and Indians remain at significantly lower risk of cancer than the Chinese. The
relative risk of cancer among Indian men is only 53.0% that of Chinese men, and for Malays the
corresponding figure is 67.6%. These differences are especially marked for cancers of the
nasopharynx, lung (Indians), oesophagus, stomach, colon, rectum, liver and skin. The relative
protective effect estimates of stomach, liver, larynx, lung and skin cancers have risen by more than

30% (ie. narrowing the difference compared to Chinese males) in Indian males compared to the
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previous 5 year period and this same narrowing can also be seen among Malay females with cervical
cancer.

The opposite effect can be observed among Malay males with tongue cancer, Indian females with
lung cancer and Malay females with cancer of the mouth, where the protective effect difference has
widened compared to the previous 5 year period. Of note, ethnicity has previously conferred a

protective effect but now confers a risk effect instead in Indian males and Malay females with tongue
cancer.
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TABLE 6.2(a) HIGHEST RANKING CANCERS AMONG CHINESE RESIDENTS, 2003-2007

Colo-rectum
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Lymphoid neoplasms
Bladder

Others
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Stomach

Lymphoid neoplasms

Others

CR: Crude rate (per 100,000 per year)
ASR: Age-standardized rate (per 100,000 per year)
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TABLE 6.2(b) HIGHEST RANKING CANCERS AMONG MALAY RESIDENTS, 2003-2007

Lung

Lymphoid neoplasms

Liver

Bladder
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Others
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Myeloid neoplasms
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CR: Crude rate (per 100,000 per year)
ASR: Age-standardized rate (per 100,000 per year)
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TABLE 6.2(c) HIGHEST RANKING CANCERS AMONG INDIAN RESIDENTS, 2003-2007

Colo-rectum
Prostate
Stomach
Bladder
Pancreas

Others

Breast

Colo-rectum

Lymphoid neoplasms

Stomach

Cenvix uteri

Others

CR: Crude rate (per 100,000 per year)
ASR: Age-standardized rate (per 100,000 per year)
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Table 6.3 RELATIVE RISKS FOR SELECTED SITES BY ETHNIC GROUP AFTER ADJUSTMENT
FOR AGE?, 2003-2007 (CHINESE AS REFERENCE GROUP)

MALES
SIS Ai:?i :;1229 Malay Indian
RR® 95% ClI° RR® 95% CI°
Tongue 1.5 0.30 0.12-0.73 1.96 1.26-3.07
Mouth 1.3 0.51 0.24-1.11 1.75 1.05-2.93
Nasopharynx 12.5 0.53 0.42-0.66 0.07 0.04-0.15
Oesophagus 4.1 0.25 0.13-0.47 0.54 0.33-0.89
Stomach 16.3 0.32 0.25-0.42 0.55 0.44-0.71
Colo-rectum 44.7 0.58 0.52-0.66 0.38 0.32-0.45
Liver 19.4 0.71 0.60-0.85 0.45 0.35-0.58
Larynx 3.9 0.61 0.40-0.92 0.75 0.49-1.16
Lung 44.3 0.81 0.72-0.90 0.37 0.31-0.44
Skin, including melanoma 10.5 0.34 0.24-0.47 0.33 0.23-0.49
Prostate 25.2 0.71 0.61-0.83 0.65 0.54-0.79
Bladder 7.3 0.85 0.65-1.10 0.68 0.49-0.95
Lymphoid neoplasms 14.5 1.13 0.96-1.32 0.75 0.60-0.94
Myeloid neoplasms 4.6 1.03 0.77-1.38 0.76 0.51-1.12
Pancreas 6.3 0.71 0.52-0.96 0.65 0.45-0.94
All 247.5 0.68 0.65-0.72 0.51 0.48-0.55
FEMALES
Site ASR.amogg Malay Indian
Chinese
RR® 95% CI° RR® 95% Cl°
Tongue 0.5 1.98 1.05-3.73 2.63 1.29-5.37
Mouth 0.4 0.39 0.09-1.59 4.83 2.64-8.86
Nasopharynx 4.1 0.31 0.19-0.50 0.06 0.02-0.24
Stomach 8.1 0.37 0.26-0.51 0.60 0.42-0.86
Colo-rectum 315 0.61 0.53-0.69 0.38 0.30-0.47
Liver 4.9 0.79 0.58-1.07 0.66 0.42-1.03
Lung 17.4 0.71 0.60-0.84 0.24 0.16-0.35
Skin, including melanoma 7.5 0.49 0.36-0.67 0.32 0.19-0.53
Breast 59.9 0.91 0.84-0.98 0.78 0.70-0.87
Ceniix uteri 9.3 0.86 0.70-1.06 0.36 0.24-0.53
Corpus uteri 12.0 0.90 0.76-1.08 0.88 0.70-1.11
Thyroid 5.6 1.28 1.03-1.60 0.83 0.60-1.16
Lymphoid neoplasms 9.6 1.44 1.21-1.71 0.87 0.66-1.14
Myeloid neoplasms 3.6 1.14 0.84-1.56 0.63 0.37-1.06
Ovary, etc. 12.2 1.05 0.89-1.23 0.83 0.65-1.04
All 212.2 0.83 0.79-0.87 0.65 0.61-0.69

Adjusted for age and ethnic group using generalized linear regression model for binary data with the Chinese as the
reference population.

Age-standardizedrat e (per 100,000 per year) to O6Worl dd population.
Relative risk

95% confidence interval
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7. AGE PATTERNS AND CHILDHOOD CANCERS

The relative frequencies of the ten most frequent cancers for males and females in each of the four
broad age-groups for the period 2003-2007 are shown in Figures 7.1(a) and (b). The time trends for
the five most frequent cancers in each age group are described for the period 1968-2007 in Figures
7.2 (a) and (b) for males and females, respectively. The incidence rates in these charts have been
age-st andardi zed to the OWorl dé population for
100,000 per year.

In children (0-14 years), the main cancers in both sexes remain the leukaemias (comprising greater
than 40% of all cancers in both males and females), malignancies of the brain and nervous system

and lymphomas.

In young adults (15-34 years), cancers of the nasopharynx have fallen slightly compared to the
previous 10-year period. The other relatively frequent cancers in males are lymphoid neoplasms,
testicular and colorectal cancer. Among women in this age group, cancers of the breast, thyroid and
ovary together comprise about 50% of all malignancies, and the incidence of these cancers has
shown an upward trend over the last 40 years.

In the middle-aged (35-64 years), colorectal cancer is the most common primary site, followed closely
by lung and nasopharynx in males. Among females, breast cancer lies in first place and accounts for
more than one-third of all malignancies, with colorectal cancers a distant second.

In the elderly (65 years and above), cancers of the lung and colo-rectum continue to be prominent
among both males and females. Lung cancer incidence rates have fallen since 1978 among males in
this age group, but remain relatively stable in females. Prostate cancer has shown a steady increase

in incidence and accounts for approximately 13.2% of all male cancers in this age group.

Table 7.1 shows the cancers that occur in children (0-14 years) from 2003 to 2007 according to the
International Classification of Childhood Cancer (ICCC) [22]. This classification, which divides
neoplasms into 12 major histological groups, emphasizes the fact that cancers in children, unlike
those in adults, are more related by histologic type than by anatomical site. Using this classification,
leukaemias rank first as the most frequent cancers in children, with brain and spinal tumours, and
lymphomas in second and third place, respectively. This is similar to the pattern observed in Europe,
North America, Australia and Japan; in other parts of Asia and in Africa and Latin America,
lymphomas outnumber the brain and spinal tumours [23].
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Figure 7.1(a) TEN MOST FREQUENT CANCERS IN MALE RESIDENTS BY BROAD AGE
GROUP, 2003-2007
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GROUP, 2003-2007

Figure 7.1(b) TEN MOST FREQUENT CANCERS IN FEMALE RESIDENTS BY BROAD AGE
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Figure 7.2(a) TRENDS IN SELECTED CANCERS IN MALE RESIDENTS BY BROAD AGE
GROUP, 1968-2007
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Figure 7.2(b) TRENDS IN SELECTED CANCERS IN FEMALE RESIDENTS BY BROAD AGE
GROUP, 1968-2007
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