
49 NZMJ 8 May 2020, Vol 133 No 1514
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal
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A larger number of people are be-
ing diagnosed with cancer in New 
Zealand,1 while cancer mortality is 

decreasing,2 meaning more people living 
beyond a cancer diagnosis. It is important to 
understand how many of these people there 
are since cancer prevalence estimates are 
a direct measure of the demand for health-
care, psychosocial support, practical assis-
tance and social services. 

Cancer prevalence can be defi ned as the 
number of people in a specifi ed population 
who are still alive after at least one cancer 
diagnosis.3 This measure of prevalence, 
termed total prevalence, includes a hetero-
geneous group comprised of those who 
were diagnosed many years ago (and are 
therefore likely to be completely cured) and 
people who were diagnosed only recently 
(and therefore may still be undergoing 
treatment).3 Limited duration prevalence 
is an indicator of the number of people 

who have been diagnosed over a defi ned 
(usually relatively recent) period of time. 
The meaning of limited duration prevalence 
depends on the specifi c cancer site, but 
limited duration prevalence within one year 
may indicate the number of people in initial 
treatment, greater than fi ve years is often 
used as an indicator of the number of people 
in complete remission, and 10 years tends 
to indicate the number of cured patients 
(although statistical cure time varies by 
cancer site4).3 Cancer prevalence is infl u-
enced by both the number of people who 
are diagnosed with cancer and the number 
of people who die from cancer; thus a high 
incidence rate coupled with a low mortality 
rate will result in a high prevalence. 

There is a scarcity of estimates of the prev-
alence of cancer in New Zealand. A Ministry 
of Health (MoH) report on urban/rural 
health comparisons using data from the 
2002/03 New Zealand Health Survey (which 
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involved interviews with approximately 
12,900 people aged ≥15 years) indicated 
that the age-standardised self-reported 
lifetime prevalence of cancer in urban 
females was 6.8%, the proportion in rural 
females was 5.8%, and the corresponding 
proportions in males were 4.8% and 5.2%.5 
Globocan 2018 estimates of the number 
of fi ve-year prevalent cases of all cancers 
(International Classifi cation of Diseases 10th 
revision (ICD-10) C00–97) in males of all ages 
in New Zealand were 77,878 (3.3%), and 
55,838 (2.3%) for females of all ages.6 When 
excluding non-melanoma skin cancer (C44) 
the corresponding estimates were 36,814 
(1.6%) for males, and 37,171 (1.5%) for 
females.6 However, the Globocan prevalence 
estimates are based upon projections and 
are not available by ethnicity or other demo-
graphic factors.6,7

We aimed to provide estimates of limited 
duration cancer prevalence in the New 
Zealand population on 30 June 2013 using 
national linked health, social and census 
data. We aimed to examine how prevalence 
differed by age, sex, ethnicity, socioeconomic 
status (SES) and region, and how the preva-
lence differed by the major cancer sites.

Methods
We used the Stats NZ Integrated Data 

Infrastructure (IDI; https://www.stats.govt.
nz/integrated-data/integrated-data-infra-
structure/). We included only individuals 
who were in the central IDI spine (data 
refreshed in March 2017; see Appendix 
Figure 1). The spine is an ever resident popu-
lation that includes individuals with data on 
New Zealand tax, births or long-term immi-
gration visa records; and is a centralised 
list of people to which health and census 
datasets were each probabilistically linked. 
The probabilistic data linkages to create the 
spine and link the datasets were undertaken 
by Stats NZ using IBM QualityStage version 
8.5.8 The proportion of unique individuals 
within the MoH dataset who were linked to 
the spine (ie, the link rate) was 85%, with a 
false-positive rate of 0.8%.

We abstracted details of people with 
primary cancers (ICD-10 C00–96, excluding 
basal cell epithelioma and squamous cell 
carcinoma of the skin (see below)) recorded 
on the New Zealand Cancer Registry (NZCR) 

from 1 January 1995 up to 30 June 2013. This 
latter date was the closest date to the most 
recent available New Zealand Population 
Census (5 March 2013) for which the IDI 
estimated resident population (IDI-ERP; see 
below) was available. We used the census as 
the source of most of the demographic data 
(see below). Thus we estimated 18.5 year 
prevalence, as well as one-, fi ve- and 10-year 
prevalence. The 18.5 year limited duration 
prevalence is an estimate of the percentage 
of the population diagnosed with cancer 
at some point in the 18.5 years prior to 30 
June 2013 and who were still alive at 30 June 
2013. 

The NZCR was established in 1948, and the 
Cancer Registry Act came into effect in 1994, 
making cancer registration mandatory.9,10 
Information was not available for cancers 
diagnosed outside New Zealand, eg, for 
recent migrants. The NZCR does not record 
basal cell epithelioma and squamous cell 
carcinoma of the skin except when of the 
skin of genital organs. 

We estimated person prevalence, and 
hence considered only the fi rst (according to 
diagnosis date) primary cancer diagnosed in 
each person, therefore only including each 
person once in our analysis results for all 
cancers. The exception to this was when we 
estimated the prevalence by specifi c cancer 
types. We identifi ed the fi rst case of one or 
more different cause-specifi c cancers where 
a person may have had more than one 
primary tumour. We included people diag-
nosed in New Zealand, at all ages, in the New 
Zealand resident population. We used the 
IDI-ERP dataset for 30 June 2013 produced 
by Stats NZ (at the time of data collation the 
IDI-ERP was only estimated annually for 
30 June (ie, it was not available for March 
2013)).11 The methodology is based on that 
used by Stats NZ, and selects people into 
the population if they have had activity in a 
variety of administrative datasets in the IDI 
in the 12 months before the reference date 
(eg, 30 June 2013). It then removes people 
who died or moved overseas  (defi ned as 
being out of New Zealand for ≥6 months). 
Sex was based on census data but if that was 
missing data from MoH datasets was used, 
and if that was also missing then data from 
Stats NZ IDI was used. Age was calculated 
at 30 June 2013 based on the Stats NZ date 
of birth information or from the NZCR data 
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if the Stats NZ data was missing.  All other 
demographic variables were derived from 
the census (approximately 25% of records 
in the IDI-ERP dataset were not linked to the 
census and therefore were ‘missing’ demo-
graphic variables (see Appendix Figure 1)).

Statistical analysis
Analysis involved categorising prevalent 

cancers by cancer site, time since diagnosis 
(0–≤1, >1–≤5, >5–≤10, >10–≤18.5 and 0–18.5 
years) and the following demographic 
variables: sex, age group (≤14, 15–24, 25–34, 
35–44, 45–54, 55–64, 65–74, 75–84, 85+ years), 
partnership status (partnered, non-part-
nered), standardised highest qualifi cation 
(no qualifi cation, school, post-school), urban 
or rural area of usual residence, smoking 
status (never smoked regularly, ex-smoker, 
regular smoker), equivalised household 
income (tertiles based on national income 
pattern), New Zealand Deprivation Index 
2013 (NZDep2013) (small area index of 
SES;12 quintiles), prioritised ethnicity (Māori, 
Pacifi c, Asian, European/Other [non-Māori, 
non-Pacifi c, non-Asian]),13 DHB of residence 
and Cancer Network of residence.

For each of these demographic variables, 
we present the age-standardised (to the 
WHO World Standard Population; https://
seer.cancer.gov/stdpopulations/world.who.
html) prevalence proportions up to 18.5 
years since diagnosis. Age-standardised 
prevalence rate ratios were calculated 
comparing demographic variable cate-
gories in Excel using methods described by 
Rothman et al (2008).14 Analysis was done 
using Stata version 14.0 MP (Stata Corp LLC, 
College Station, Texas, US).

To comply with the confi dentiality 
requirements associated with using IDI 
data the count results have been random 
rounded to base 3. Count data produced 
from cancer registrations in the IDI and 
proportions based on those data were 
suppressed if the underlying unrounded 
count was less than six.

Results
There were approximately 4,438,900 

people in the residential population at 30 
June 2013 with age and sex recorded in the 
dataset. Among the 4,438,900 people there 
were 140,600 diagnosed with cancer in 
New Zealand between 1 January 1995 and 

30 June 2013, giving a crude prevalence 
of 3.17% (140,600/4,438,900*100) and an 
age-standardised prevalence of 2.15% for 
men and 2.10% for women (Table 1). The 
mean age of the New Zealand population (in 
the IDI-ERP) was 39 years (standard devi-
ation (SD) 24 years) in 2013, while the mean 
age of people living with a cancer diagnosis 
was 66 (SD 12 years).

Age-standardised prevalence was greatest 
in the oldest age groups, European/Other 
and Māori women, those who were the most 
qualifi ed, had the highest income, lived in 
the least deprived areas, ex-smokers, and 
those in the Canterbury, Bay of Plenty and 
Nelson/Marlborough DHB regions (Table 1). 
The lowest prevalences were in Asian and 
Pacifi c people, and in the Counties Manukau, 
Capital & Coast and Hutt Valley DHBs. 
Prostate cancer did not appear to explain 
the differences by DHB (Appendix Table 
1 and Appendix Figure 2). Ethnicity and 
socioeconomic differences in prevalence 
were generally more extreme in men than 
in women. Māori men had 0.83 (0.80–0.86) 
times the cancer prevalence of European/
Other men, whereas women were similar at 
1.00 (0.97–1.02) times the cancer prevalence. 
The most deprived quintile of men had 0.82 
(0.80–0.84) times the cancer prevalence of 
the least deprived, while for women this 
fi gure was 0.95 (0.93–0.98) times. 

Table 2 compares age-standardised cancer 
prevalence diagnosed in adults ≥15 years 
old in the last 18.5 years with shorter-term 
limited duration prevalence, eg, cancers 
that were diagnosed in the last year, or the 
last two to fi ve years. The age-standardised 
prevalence of cancer diagnosed in any of 
the 18.5 years was 2.88% of men and 2.82% 
of women. For diagnoses in the last year 
these fi gures were 0.37% in men and 0.34% 
of women; and for diagnoses in the last 
fi ve years prevalence was 1.42% of men 
and 1.29% of women (adding one-year and 
two-to-fi ve-year prevalences together).

The most prevalent recorded cancers 
(diagnosed in the past 18.5 years and 
age-standardised) in men ≥15 years, were 
prostate cancer (1.14%), melanoma (0.51%) 
and colorectal cancer (0.40%). In women the 
most prevalent cancers were breast cancer 
(1.15%), melanoma (0.51%) and colorectal 
cancer (0.33%).
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Table 1: The total population and the 18.5 year prevalence of ICD-10 C code (C00–96) cancer diagnoses made in New Zealand as at 30 June 
2013, by demographic group.

  Total population
n (%)

Cancer cases
n (%)

Age-standardised 
prevalence %

Age-standardised rate ratio (95% CI)

Male Female Male Female

All (crude prevalence = 3.17%) 4,438,914 (100) 140,616 (100) 2.15 2.10 - -

≥15 years 3,546,288 (100) 139,791 (100) 2.88 2.82 - -

≥25 years 2,915,025 (100) 138,540 (100) 3.66 3.58 - -

5-year age groups at 30/6/2013

0–14 892,626 (20.11) 825 (0.59) 0.10 0.09 - -

15–24 631,263 (14.22) 1,251 (0.89) 0.20 0.19 - -

25–34 559,713 (12.61) 2,367 (1.68) 0.39 0.46 - -

35–44 590,163 (13.30) 6,702 (4.77) 0.84 1.42 - -

45–54 624,945 (14.08) 17,013 (12.10) 1.85 3.55 - -

55–64 503,949 (11.35) 29,469 (20.96) 5.28 6.39 - -

65–74 363,762 (8.19) 40,182 (28.58) 12.62 9.59 - -

75–84 196,809 (4.43) 30,276 (21.53) 19.87 11.74 - -

85+ 75,684 (1.71) 12,531 (8.91) 23.09 13.04 - -

Ethnicity 

Māori 553,494 (12.47) 9,666 (6.87) 2.02 2.33 0.83 (0.80–0.86) 1.00 (0.97–1.02)

Pacific 270,966 (6.10) 3,003 (2.14) 1.37 1.75 0.56 (0.53–0.60) 0.75 (0.72–0.78)

Asian 430,056 (9.69) 3,975 (2.83) 0.92 1.19 0.38 (0.36–0.40) 0.51 (0.49–0.53)

European/Other (non-Māori, 
non-Pacific, non-Asian)

2,562,774 (57.73) 113,406 (80.65) 2.44 2.34 1.00 1.00

Missing 683,037 (15.39) 10,896 (7.75) - - - -

Partnership status, for those ≥25 years only

Partnered 1,700,343 (58.33) 84,453 (60.96) 3.95 3.77 1.00 1.00

Non-partnered 725,271 (24.88) 39,690 (28.65) 3.64 3.91 0.92 (0.91–0.93) 1.04 (1.03–1.05)

Missing 489,423 (16.79) 14,397 (10.39) - - - -

Standardised highest qualification, for those ≥25 years only

No qualification 497,523 (17.07) 35,262 (25.45) 3.77 3.75 1.00 1.00

School qualification 1,063,761 (36.49) 51,009 (36.82) 3.94 3.84 1.05 (1.03–1.06) 1.02 (1.01–1.04)

Post-school qualification 767,685 (26.34) 29,949 (21.62) 3.98 3.86 1.06 (1.04–1.07) 1.03 (1.02–1.04)

Missing 586,068 (20.10) 22,323 (16.11) - - - -

Urban/rural residency (usual residence)

Urban area 3,247,062 (73.15) 112,353 (79.90) 2.27 2.23 1.00 1.00

Rural area 514,419 (11.59) 18,252 (12.98) 2.29 2.27 1.01 (0.99–1.03) 1.02 (1.00–1.04)

Missing 677,448 (15.26) 10,017 (7.12) - - - -

Smoking status, for those ≥15 years only

Regular smoker 423,801 (11.95) 10,170 (7.27) 2.38 2.76 0.78 (0.76–0.80) 0.95 (0.93–0.97)

Ex-smoker 661,410 (18.65) 43,827 (31.35) 3.24 3.33 1.07 (1.05–1.08) 1.15 (1.13–1.17)

Never smoked regularly 1,771,212 (49.95) 69,657 (49.83) 3.04 2.89 1.00 1.00

Missing 689,880 (19.45) 16,143 (11.55) - - - -

Equivalised household income, tertile

Lowest income 1,041,402 (23.46) 34,860 (24.79) 2.19 2.22 0.91 (0.89–0.93) 0.98 (0.96–1.00)

Middle income 1,075,152 (24.22) 37,320 (26.54) 2.26 2.24 0.94 (0.92–0.96) 0.99 (0.97–1.01)

Highest income 1,073,895 (24.19) 38,934 (27.69) 2.41 2.27 1.00 1.00

Missing 1,248,477 (28.13) 29,511 (20.99) - - - -
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NZDep2013, quintile

1 (least deprived) 762,231 (17.17) 28,614 (20.35) 2.45 2.28 1.00 1.00

2 742,416 (16.73) 27,027 (19.22) 2.34 2.26 0.95 (0.93–0.98) 0.99 (0.97–1.02)

3 719,949 (16.22) 25,263 (17.97) 2.26 2.22 0.92 (0.90–0.94) 0.97 (0.95–1.00)

4 700,866 (15.79) 23,958 (17.04) 2.19 2.20 0.89 (0.87–0.92) 0.97 (0.94–0.99)

5 (most deprived) 674,118 (15.19) 18,567 (13.20) 2.00 2.17 0.82 (0.80–0.84) 0.95 (0.93–0.98)

Missing 839,349 (18.91) 17,193 (12.23) - - - -

District Health Board

Northland 121,200 (2.73) 5,208 (3.70) 2.32 2.27 1.00 (0.96–1.05) 1.01 (0.96–1.06)

Waitemata 452,913 (10.20) 15,003 (10.67) 2.32 2.25 1.00 1.00

Auckland 360,969 (8.13) 10,068 (7.16) 2.20 2.19 0.95 (0.92–0.98) 0.97 (0.94–1.01)

Counties Manukau 389,757 (8.78) 10,197 (7.25) 2.04 2.09 0.88 (0.85–0.91) 0.93 (0.90–0.97)

Waikato 304,683 (6.86) 10,728 (7.63) 2.30 2.22 0.99 (0.96–1.03) 0.99 (0.95–1.02)

Lakes 82,893 (1.87) 3,015 (2.14) 2.32 2.21 1.00 (0.95–1.06) 0.98 (0.93–1.04)

Bay of Plenty 173,085 (3.90) 7,452 (5.30) 2.41 2.39 1.04 (1.00–1.08) 1.06 (1.02–1.11)

Tairawhiti 35,550 (0.80) 1,224 (0.87) 2.28 2.19 0.98 (0.91–1.07) 0.98 (0.90–1.06)

Taranaki 96,486 (2.17) 3,735 (2.66) 2.26 2.29 0.97 (0.93–1.03) 1.02 (0.97–1.07)

Hawke’s Bay 129,531 (2.92) 5,064 (3.60) 2.23 2.24 0.96 (0.92–1.01) 1.00 (0.95–1.05)

Whanganui 50,517 (1.14) 2,229 (1.59) 2.33 2.29 1.01 (0.94–1.07) 1.02 (0.96–1.09)

Midcentral 141,189 (3.18) 5,265 (3.74) 2.21 2.21 0.95 (0.91–1.00) 0.99 (0.94–1.03)

Hutt Valley 121,440 (2.74) 3,888 (2.76) 2.23 2.05 0.96 (0.92–1.01) 0.91 (0.87–0.96)

Capital & Coast 244,845 (5.52) 7,134 (5.07) 2.13 2.12 0.92 (0.88–0.96) 0.95 (0.91–0.98)

Wairarapa 35,820 (0.81) 1,578 (1.12) 2.19 2.20 0.94 (0.88–1.01) 0.98 (0.91–1.06)

Nelson/Marlborough 118,425 (2.67) 5,088 (3.62) 2.36 2.26 1.02 (0.97–1.07) 1.01 (0.96–1.06)

West Coast 25,863 (0.58) 1,059 (0.75) 2.20 2.27 0.95 (0.87–1.04) 1.01 (0.92–1.11)

Canterbury 416,562 (9.38) 15,690 (11.16) 2.44 2.32 1.05 (1.02–1.09) 1.03 (1.00–1.07)

South Canterbury 49,317 (1.11) 2,223 (1.58) 2.21 2.18 0.95 (0.89–1.02) 0.97 (0.91–1.04)

Southern 258,579 (5.83) 9,126 (6.49) 2.10 2.18 0.91 (0.87–0.94) 0.97 (0.94–1.01)

Missing 829,299 (18.68) 15,648 (11.13) - - - -

Cancer Network

Northern 1,324,842 (29.85) 40,473 (28.78) 2.22 2.19 1.00 1.00

Midland 596,208 (13.43) 22,419 (15.94) 2.36 2.27 1.06 (1.04–1.09) 1.04 (1.01–1.06)

Central 819,828 (18.47) 28,896 (20.55) 2.24 2.21 1.01 (0.99–1.03) 1.01 (0.99–1.03)

Southern 868,746 (19.57) 33,186 (23.60) 2.32 2.27 1.04 (1.02–1.06) 1.04 (1.01–1.06)

Missing 829,299 (18.68) 15,648 (11.13) - - - -

Age-standardised to the WHO World population. Cancer cases are an individual’s first primary cancer only. All counts were random rounded to base 3, in 
accordance with Stats NZ confidentiality requirements. Note some of the comparisons are for di� erent age groups (eg, exclude children) and therefore the 
overall crude and age standardised prevalences are higher.

Table 1: The total population and the 18.5 year prevalence of ICD-10 C code (C00–96) cancer diagnoses made in New Zealand as at 30 June 
2013, by demographic group (continued).
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Table 2: ICD-10 C code cancer diagnoses, by cancer type and different prevalence times.

ICD codes Males Females

Cancer 
cases
n

Crude 
prevalence 
percentage

Age-standardised 
prevalence per 100 
(95% CI)

Cancer 
cases
n

Crude 
prevalence 
percentage

Age-standardised 
prevalence per 100 
(95% CI)

Adults (≥15 years)        

All cancers (total) C00-96    

0–≤1 year prev period   8,757 0.506 0.373 (0.365–0.381) 8,307 0.458 0.339 (0.331–0.346)

>1–≤5 years prev period   24,780 1.431 1.054 (1.041–1.067) 23,280 1.283 0.945 (0.933–0.958)

>5–≤10 years prev period   19,917 1.150 0.829 (0.818–0.841) 20,256 1.116 0.793 (0.782–0.805)

>10–≤18.5 years prev period   18,531 1.070 0.756 (0.745–0.767) 21,972 1.211 0.827 (0.815–0.838)

0–18.5 years prev period   68,508 3.957 2.878 (2.858–2.899) 71,364 3.932 2.819 (2.798–2.840)

Prostate C61      

0–≤1 year prev period   2,862 0.165 0.118 (0.114–0.123) N/A N/A N/A

>1–≤5 years prev period   10,362 0.598 0.422 (0.414–0.430) N/A N/A N/A

>5–≤10 years prev period   8,535 0.493 0.335 (0.328–0.342) N/A N/A N/A

>10–≤18.5 years prev period   7,290 0.421 0.270 (0.264–0.276) N/A N/A N/A

0–18.5 years prev period   29,049 1.678 1.145 (1.132–1.157) N/A N/A N/A

Colorectal C18-21      

0–≤1 year prev period   1,344 0.078 0.055 (0.052–0.058) 1,194 0.066 0.042 (0.040–0.045)

>1–≤5 years prev period   3,588 0.207 0.146 (0.141–0.150) 3,276 0.181 0.112 (0.108–0.116)

>5–≤10 years prev period   2,742 0.158 0.108 (0.103–0.112) 2,814 0.155 0.091 (0.088–0.095)

>10–≤18.5 years prev period   2,595 0.150 0.099 (0.095–0.103) 2,829 0.156 0.086 (0.082–0.089)

0–18.5 years prev period   10,194 0.589 0.404 (0.396–0.412) 10,059 0.554 0.330 (0.323-0.336)

Breast C50      

0–≤1 year prev period   24 0.001 0.001 (0.001–0.001) 2,832 0.156 0.121 (0.116–0.126)

>1–≤5 years prev period   90 0.005 0.004 (0.003–0.004) 9,282 0.511 0.385 (0.377–0.393)

>5–≤10 years prev period   48 0.003 0.002 (0.001–0.003) 8,307 0.458 0.327 (0.320–0.334)

>10–≤18.5 years prev period   39 0.002 0.002 (0.001–0.002) 8,568 0.472 0.315 (0.308–0.321)

0–18.5 years prev period   204 0.012 0.008 (0.007–0.009) 28,983 1.597 1.147 (1.134–1.160)

Melanoma C43      

0–≤1 year prev period   1,137 0.066 0.049 (0.046–0.052) 1,047 0.058 0.044 (0.041–0.046)

>1–≤5 years prev period   3,879 0.224 0.168 (0.163–0.173) 3,615 0.199 0.148 (0.143–0.153)

>5–≤10 years prev period   3,429 0.198 0.147 (0.142–0.152) 3,543 0.195 0.144 (0.139–0.149)

>10–≤18.5 years prev period   3,438 0.199 0.146 (0.141–0.151) 4,284 0.236 0.170 (0.165–0.175)

0–18.5 years prev period   11,874 0.686 0.510 (0.501–0.520) 12,483 0.688 0.505 (0.496–0.515)

Lung C33-34      

0–≤1 year prev period   582 0.034 0.024 (0.022–0.025) 555 0.031 0.021 (0.019–0.023)

>1–≤5 years prev period   516 0.030 0.021 (0.019–0.023) 666 0.037 0.025 (0.023–0.027)

>5–≤10 years prev period   219 0.013 0.009 (0.008–0.010) 255 0.014 0.009 (0.008–0.011)

>10–≤18.5 years prev period   183 0.011 0.007 (0.006–0.008) 183 0.010 0.006 (0.005–0.007)

0–18.5 years prev period   1,494 0.086 0.060 (0.057–0.063) 1,653 0.091 0.062 (0.058–0.065)

Non-Hodgkin’s Lymphoma C82-85, 
C96

     

0–≤1 year prev period   333 0.019 0.015 (0.013–0.016) 246 0.014 0.010 (0.009–0.011)

>1–≤5 years prev period   1,068 0.062 0.047 (0.044–0.050) 831 0.046 0.033 (0.031–0.035)

>5–≤10 years prev period   816 0.047 0.036 (0.034–0.039) 714 0.039 0.027 (0.025–0.030)

>10–≤18.5 years prev period   576 0.033 0.026 (0.023–0.028) 606 0.033 0.023 (0.021–0.025)

0–18.5 years prev period   2,790 0.161 0.123 (0.119–0.128) 2,394 0.132 0.093 (0.089–0.097)
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Figure 1 shows age-specifi c prevalences 
for all cancer and some of the most prev-
alent cancers. Cancer prevalence peaks in 
the 85–89 year old age group at 23.65% in 
men and 13.22% in women. Most cancers 

show this pattern; however, breast cancer 
prevalence is similar in women from 65–99 
years old at around 4%. Men have higher 
age-specifi c prevalences of colorectal, 
melanoma and lung cancer than women. 

Leukaemia C91-95      

0–≤1 year prev period   261 0.015 0.012 (0.010–0.013) 165 0.009 0.007 (0.006–0.008)

>1–≤5 years prev period   669 0.039 0.031 (0.028–0.033) 432 0.024 0.018 (0.016–0.020)

>5–≤10 years prev period   621 0.036 0.028 (0.026–0.030) 474 0.026 0.019 (0.018–0.021)

>10–≤18.5 years prev period   669 0.039 0.033 (0.030–0.035) 474 0.026 0.021 (0.019–0.023)

0–18.5 years prev period   2,220 0.128 0.102 (0.098–0.107) 1,545 0.085 0.064 (0.061–0.068)

Endometrial C54-55      

0–≤1 year prev period   N/A N/A N/A 468 0.026 0.020 (0.018–0.022)

>1–≤5 years prev period   N/A N/A N/A 1,344 0.074 0.055 (0.052–0.058)

>5–≤10 years prev period   N/A N/A N/A 1,098 0.061 0.041 (0.039–0.044)

>10–≤18.5 years prev period   N/A N/A N/A 1,101 0.061 0.038 (0.035–0.040)

0–18.5 years prev period   N/A N/A N/A 4,008 0.221 0.153 (0.149–0.158)

Renal C64-66, 
C68

     

0–≤1 year prev period   303 0.017 0.013 (0.012–0.015) 159 0.009 0.006 (0.005–0.007)

>1–≤5 years prev period   843 0.049 0.036 (0.034–0.039) 456 0.025 0.018 (0.016–0.020)

>5–≤10 years prev period   606 0.035 0.026 (0.023–0.028) 369 0.020 0.014 (0.012–0.015)

>10–≤18.5 years prev period   453 0.026 0.019 (0.017–0.020) 342 0.019 0.013 (0.012–0.014)

0–18.5 years prev period   2,205 0.127 0.093 (0.089–0.097) 1,323 0.073 0.051 (0.048–0.053)

Pancreas C25      

0–≤1 year prev period   99 0.006 0.004 (0.003–0.005) 108 0.006 0.004 (0.003–0.005)

>1–≤5 years prev period   57 0.003 0.003 (0.002–0.003) 66 0.004 0.003 (0.002–0.003)

>5–≤10 years prev period   18 0.001 0.001 (0.001–0.001) 27 0.001 0.001 (0.001–0.001)

>10–≤18.5 years prev period   24 0.001 0.001 (0.001–0.001) 27 0.001 0.001 (0.001–0.001)

0–18.5 years prev period   201 0.012 0.009 (0.007–0.010) 225 0.012 0.009 (0.008–0.010)

Childhood (ages 0–14 years) C00-96      

0–≤1 year prev period   69 0.015 0.015 (0.012–0.019) 54 0.012 0.012 (0.009–0.015)

>1–≤5 years prev period   207 0.045 0.046 (0.040–0.052) 147 0.034 0.034 (0.028–0.039)

>5–≤10 years prev period   114 0.025 0.025 (0.020–0.029) 123 0.028 0.029 (0.024–0.034)

>10–≤18.5 years prev period   57 0.012 0.012 (0.009–0.016) 57 0.013 0.013 (0.010–0.017)

0–18.5 years prev period   447 0.098 0.098 (0.089–0.107) 381 0.087 0.088 (0.079–0.096)

Age-standardised to the WHO World population. Includes multiple primary cancers for individuals (not just their first primary cancer). The smaller year 
breakdowns of cancer prevalence do not equal the 0–18.5 year breakdown because individuals can appear more than once in the smaller groups but 
only once in the bigger group. That is, a person may have been diagnosed with cancer 1 year ago and 5 years ago, but in the 0–18.5 year count they’ll only 
appear once (so the number of cancers is shown in the smaller breakdowns but the number of people in larger breakdown). The total population of adult 
males was 1,731,510 and the total population of male children was 456,972. The total population of adult females was 1,814,790 and the total population 
of female children was 435,654. All counts were random rounded to base 3, in accordance with Stats NZ confidentiality requirements. Prev period: 
prevalence period.

Table 2: ICD-10 C code cancer diagnoses, by cancer type and different prevalence times (continued).
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Figure 1: Cancer prevalence in adults by age and sex.

A: Total cancer prevalence; B: Breast cancer prevalence; C: Prostate cancer prevalence; D: Melanoma prevalence; E: Lung cancer prevalence; F: 
Colorectal cancer prevalence. Each figure includes adults (aged ≥15 years) of all ethnic groups (including missing) for 18.5-years prevalence. The 
figures include more than one primary cancer for each person if they were diagnosed with more than one cancer type.
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Discussion
We estimated that 3.2% of New Zealand 

residents (still alive at 30 June 2013) in 
2013 had been diagnosed with cancer in 
New Zealand since 1995, and that crude 
prevalence was 15.7% in ≥75 year olds 
(42,807/272,493*100). Cancer prevalence 
was greatest in European/Other people, 
those with higher SES, and ex-smokers. 
Prevalence differed slightly by DHB after 
adjustment for age. 

Our results were higher than those of 
Sharp et al15 who estimated 17-year limit-
ed-duration cancer prevalence in Ireland. 
After excluding non-melanoma skin cancer 
they estimated that there were 112,610 
people diagnosed with cancer in 1994–2011 
and still alive at 31 December 201115—a 
crude prevalence of 2.5% (using the Central 
Statistics Offi  ce population of Ireland in 
April 2011 of 4,588,25216), which is lower 
than our crude prevalence of 3.2%. 

Maxwell et al17 estimated complete (using 
a 29-year look-back period), as well as limit-
ed-duration (for up to 1, 1–5, and 5–10 years) 
cancer prevalence for Western Australia in 
2011. They estimated complete prevalence 
of 3.8% in males and 3.7% in females of all 
ages.17 Like Sharp et al,15 Maxwell et al17 
did not age-standardise their results, and 
their results do not include non-melanoma 
skin cancer.17 Our fi ndings (crude preva-
lence of 3.2%) are slightly less than those 
from Western Australia possibly due to our 
(shorter) 18.5 year look-back period. 

T he Globocan 20186,7 5-year prevalence 
estimates excluding non-melanoma skin 
cancer were slightly lower than our fi ndings, 
which could be a result of their different 
methods. The self-reported lifetime preva-
lence proportions (age-standardised to the 
WHO World Standard Population) reported 
in the 2002/03 Health Survey5 were consid-
erably higher than our fi ndings, which is 
probably due to the longer look-back period 
in the Health Survey (lifetime, rather than 
18.5 years) and the different method (self-
report compared with administrative data, 
eg, non-melanoma skin cancers may have 
been recalled). 

We found higher cancer prevalence 
proportions in those with higher SES 
(compared to lower SES), which is in 
agreement with our previous work that 

has shown that the highest SES groups 
have higher incidence of cancers with high 
survival rates, such as prostate, breast 
and melanoma, (possibly due to higher 
screening and healthcare access), but that 
the lowest SES groups are more likely to die 
from cancer (eg, lung, colorectal, breast, 
prostate and melanoma), and that socio-
economic inequalities in cancer mortality 
have increased over time.18 Furthermore, 
between 1981–2011 the largest increases 
in cancer incidence were among the high-
est-income people, widening the cancer 
incidence inequalities.18 It is likely that 
cancer is diagnosed more frequently in 
people with greater access to healthcare (if 
people do not visit a doctor cancer cannot 
be diagnosed even if it exists), meaning 
that cancer prevalence will be (incor-
rectly) lower in people with less access to 
healthcare (their extant cancer will only be 
diagnosed after death). To our knowledge 
there are no data available on how access 
to healthcare (eg, ethnicity and SES) affects 
death certifi cate-only cancer diagnoses in 
the NZCR and we are therefore unable to 
estimate the potential effect on our results. 
Cumulative relative cancer survival in New 
Zealand has also been shown to be higher in 
the least deprived two quintiles than in the 
most deprived quintile.19 Thus, more high-
income people are diagnosed with cancer 
compared to low-income people, and more 
of them survive the cancer, resulting in 
higher cancer prevalence. We found greater 
SES differences in men compared to women, 
which may be due to larger differences in 
the incidence of prostate cancer (greater 
than breast cancer) and melanoma by SES in 
men, and a bigger SES gap in mortality for 
colorectal cancer in men than women.18 

We found lower cancer prevalence 
proportions in Asian and Pacifi c people 
compared to European/Other people. Asian 
people in New Zealand have a lower inci-
dence rate of cancer and a lower mortality 
rate compared to European/Other people,20 
refl ected in our fi ndings. We were only able 
to include people diagnosed with cancer in 
New Zealand and will therefore have missed 
people who were diagnosed overseas. This 
is likely to have a relatively larger impact 
on Asian and Pacifi c people who are more 
likely to be recent migrants, and we have 
therefore likely underestimated true prev-
alence for these groups. DHBs with high 
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levels of inward migration are also likely to 
have an underestimated cancer prevalence, 
eg, Counties Manukau DHB. In contrast, 
we found higher prevalence proportions 
in Māori compared to European/Other 
people. Māori have higher cancer inci-
dence and mortality rates than European/
Other people,20 with the higher incidence 
refl ected in our results. The linkage rates of 
health data in the IDI for Pacifi c and Asian 
people and older Māori are lower than 
those for European/Other people (Stats NZ, 
personal communication). Cancer incidence 
(and therefore prevalence) could be under-
counted if there are more missed links in 
these groups. Further research into linkage 
error and missing data in this dataset is 
warranted to explore these differences.

T he strengths of our study include the 
use of the Stats NZ IDI, including high-
quality cancer registry data, providing a 
large national dataset to examine cancer 
prevalence and its association with demo-
graphic and socioeconomic variables from 
the 2013 census (although there were a large 
number (approximately 25%) of records 
that were not linked to the census). We have 
age-standardised our results, allowing for 
comparison with other studies.

The limitations of our study include that 
our data were limited in duration (starting 
in 1995) and we will therefore have missed 
some prevalent cases; that is, our prevalence 
estimate falls short of the true prevalence 
because it excludes long-term survivors 
(more than 18.5 years). The number of cases 
that we missed will be larger for the cancers 
that have an average longer survival time, 
such as childhood cancers. The authors of 
an Italian study estimated that their limited 
duration analysis (15 years) missed 64% 
of the prevalent cases (that is, 64% of the 
childhood cancer survivors were diagnosed 
before the start of the observation period).21 
Furthermore, since we calculated age at 
30 June 2013 people who were diagnosed 
with a cancer when they were a child will 
be recorded as being older in our analyses 

if the cancer diagnosis was not near in time 
to 30 June 2013 (a person diagnosed at age 
fi ve in 1995 will have been 23 in 2013). 
T here is evidence that cancer survivors are 
at high-risk for late effects months or years 
after treatment has ceased, and this may 
be particularly important for survivors of 
cancer diagnosed as a child or young adult 
since they (potentially) have many years of 
life left.22,23 

Finally, there is some evidence for differ-
ences in linkage rates by sex, age, ethnicity, 
and age-by-ethnicity.24,25 For this reason we 
may have underestimated cancer preva-
lence and the differences by sex, age and 
ethnicity, particularly in the oldest age 
groups. Some 8% (12,837) of cancers regis-
tered prior to 30 June 2013 (with no record 
of death before this date) were not linked 
to our study population, perhaps because 
people emigrated, they were only visiting 
New Zealand or their health data were 
mistakenly not linked to the spine. The 
latter would only slightly underestimate the 
prevalence reported here (the truer crude 
prevalence could not be more than 3.4%).

In summary, cancer prevalence is affected 
by cancer incidence and survival rates. 
Prevalence provides an outline for policy 
makers and health planners about the extent 
of the burden of cancer in different popula-
tions, whether historically or within the last 
one, fi ve or 10 years. A lthough the extent of 
need for healthcare will differ among cancer 
survivors depending on factors such as 
cancer type22,26 and comorbidities,27 never-
theless estimates of cancer prevalence can 
help decision-makers, planners and service 
providers to develop follow-up and after-care 
services to more effectively meet survivors’ 
needs as they change over time (a person 
diagnosed one year ago is likely to have quite 
different needs to someone diagnosed 10 
years ago), and to understand the differences 
that they might expect to fi nd in prevalence 
by age, sex, ethnicity, socioeconomic status 
and smoking status of cancer survivors.
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Appendix
Appendix Figure 1: Diagram of the linkage between the New Zealand 
Integrated Data Infrastructure datasets (IDI)

There were people that were in the Estimated Resident Population and not in the census 
because they were not linked when they should have been, they were born after the census, 
or they migrated in after the census.28or they migrated in after the census.

A ppendix Table 1: Prostate cancer prevalence by DHB & total cancer prevalence minus prostate cancer 
prevalence.

DHB Total 
population
n

Prostate 
cancer 
cases
n

Prostate cancer age-
standardised prevalence 
per 100,000 (95% CI)

Total 
cancer age-
standardised 
prevalence per 
100,000

Total cancer 
prevalence minus 
prostate cancer 
prevalence per 
100,000

Northland 58,035 1,248 976.10 (923.30–1,028.90) 2,319.03 1,342.93

Waitemata 217,665 3,012 898.00 (867.00–929.00) 2,316.97 1,418.97

Auckland 173,874 1,992 905.10 (866.90–943.40) 2,203.68 1,298.58

Counties Manukau 187,410 2,064 855.50 (819.90–891.10) 2,042.88 1,187.38

Waikato 146,415 2,265 901.20 (865.00–937.40) 2,299.50 1,398.30

Lakes 39,735 624 901.70 (832.70–970.60) 2,316.94 1,415.24

Bay of Plenty 82,599 1,533 879.60 (836.00–923.30) 2,408.60 1,529.00

Tairawhiti 17,028 255 932.60 (822.50–1,042.70) 2,279.42 1,346.82

Taranaki 46,848 675 772.40 (715.10–829.70) 2,257.70 1,485.30

Hawke’s Bay 61,422 1,071 877.70 (826.60–928.90) 2,233.62 1,355.92

Whanganui 24,114 495 990.70 (905.10–1,076.30) 2,331.07 1,340.37

Midcentral 67,146 1,146 887.10 (836.60–937.50) 2,209.25 1,322.15

Hutt 58,479 891 978.40 (916.20–1,040.60) 2,228.32 1,249.92

Capital & Coast 116,694 1,557 948.50 (902.90–994.10) 2,128.79 1,180.29

Wairarapa 17,217 375 976.40 (880.40–1,072.40) 2,185.69 1,209.29

Nelson Marlborough 57,093 1,143 933.50 (880.70–986.30) 2,360.54 1,427.04

West Coast 12,894 213 833.10 (724.60–941.60) 2,204.00 1,370.90

Canterbury 203,763 3,399 978.70 (946.90–1,010.60) 2,442.71 1,464.01

South Canterbury 24,003 438 786.20 (713.50–859.00) 2,208.97 1,422.77

Southern 125,355 1,770 757.50 (723.00–791.90) 2,100.62 1,343.12

Missing 450,687 2,880 555.20 (535.40–575.10)    

Only the fi rst prostate cancer diagnosis for an individual has been included. 18.5-year 
prevalence.
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Appendix Figure 2: Non-prostate cancer prevalence & prostate cancer prevalence by District Health 
Board.

Appendix Table 2: Prevalence of ICD-10 D code cancer diagnoses.

  Cancer cases
n (%)

Total population
n

Crude prevalence 
%

Age (years) in 2013, mean (SD) 69 (15.0)  

Sex

Male 756 (54.4) 2,188,482 0.03

Female 633 (45.6) 2,250,444 0.03

5-year age groups at 30/6/2013

0–14 9 (0.7) 892,626 0.00

15–24 6 (0.4) 631,263 0.00

25–34 21 (1.5) 559,713 0.00

35–44 57 (4.1) 590,166 0.01

45–54 138 (10.0) 624,945 0.02

55–64 237 (17.2) 503,949 0.05

65–74 351 (25.4) 363,765 0.10

75–84 387 (28.0) 196,806 0.20

85+ 174 (12.6) 75,687 0.23

Ethnicity 

Māori 129 (9.3) 553,494 0.02

Pacific 57 (4.1) 270,966 0.02

Asian 45 (3.2) 430,056 0.01

European/Other 1,041 (75.0) 2,562,774 0.04

Missing 117 (8.4) 683,037 0.02
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