H All adult cancer

Cancer is a heterogeneous group of conditions with multiple independent and interacting
causes. Nevertheless, it is useful to analyse and forecast the burden of cancer as a whole.

Age is arguably the strongest determinant of the risk of cancer, typically being correlated
with risk in an exponential fashion. This chapter is restricted to cancer among adults (15
years and above). To obtain a complete picture of the entire cancer burden, results
presented in this chapter should be read alongside the corresponding analysis of cancers
among children (0—14 years) presented in the next chapter. Results for individual cancer
sites among adults are then presented in alphabetical order from Chapter 9 to Chapter 34.

Historical trends

Incidence

Among adult males the average annual age standardised incidence rate of cancer (all sites
combined) increased rapidly from 1956 (245 per 100,000) to the early 1980s (437 per
100,000). Thereafter the trend has slowed considerably, though still rising. During the
1990s the rate was ‘artefactually’ elevated by widespread prostate specific antigen (PSA)
testing. Using modelled instead of observed prostate cancer' data from 1994, the rate
would have continued to increase slowly, reaching 478 per 100,000 in 1996. This would
have corresponded to 7336 annual registrations in the mid 1990s® compared to around
1900 in the mid 1950s. Only one-third of this nearly four-fold increase in the number of
registrations is attributable to increasing risk of cancer over the 40 year observation period.
Population growth, and to a much lesser extent the structural ageing of the population,
were responsible for the remaining two-thirds of the observed increase in the adult male
cancer burden.

Trends in female all adult cancer registrations are similar to those for males, with a rapid
rise in the average annual age standardised incidence rate from 219 per 100,000 in 1956 to
over 350 per 100,000 in the late 1970s. Thereafter the rate has continued to rise more
slowly, reaching 423 per 100,000 in 1996. Over the observation period, however, the
number of annual registrations increased by more than four-fold, from just over 1800 per
year in the mid 1950s to 7472 per year in the mid 1990s. Again, demographic changes —
particularly increasing population size — were responsible for the majority of this increase.

By the mid 1990s annual numbers of male and female registrations were similar if the
‘PSA effect’ is adjusted for, although the age standardised incidence rate for males was
over 10% higher than that of females. Among males significant ethnic differences were
seen in the age standardised all adult cancer incidence rates for ‘sole’ but not for ‘total’
Maori versus non-Maori; this may disguise substantial undercounting of Maori cancer
registrations. Among females, the cancer incidence rate for Maori was higher than for non-
Maori, for both ethnic classifications.

' See Chapter 30 on prostate cancer for details of modelling 1994-98 data.

2 Unadjusted rates and counts were 549 per 100,000 and 8448 registrations, respectively.
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Examination of NZDep96 quintiles in the mid 1990s reveals a direct deprivation gradient
in cancer incidence for both genders. After controlling for age, the incidence rate for the
most deprived quintile was more than 20% higher than that for the least deprived quintile.

Mortality

Trends in all cancer mortality contrast with those for incidence. Among males the average
annual age standardised mortality rate increased from 261 per 100,000 (or around 2500
deaths) in 1972 to peak at approximately 270 per 100,000 in the 1980s, but has since
declined to 246 per 100,000 (or 3898 deaths) in 1997. The number of cancer deaths,
however, has increased by over 50% over the observation period despite this decline in
mortality risk. Population growth and structural ageing in the interim have together
outweighed the effect of the declining cancer mortality risk.

Among females trends in cancer mortality rates were similar to those in males. The
average annual age standardised mortality rate increased from 178 per 100,000 (or nearly
2100 deaths) in 1972 to peak in the late 1980s at approximately 190 per 100,000, but then
fell back to 181 per 100,000 (or 3549 deaths) in 1997. The annual number of female cancer
deaths has, however, increased steadily over the observation period, as the decline in
mortality risk has been more than offset by demographic trends, as for males.

In the mid 1990s males experienced an all cancer mortality rate about 35% higher than that
of females, once age was taken into account; this contrasts with an incidence excess of
‘only’ 10%. Maori age standardised cancer mortality rates exceeded those of non-Maori
(more strongly than was the case for registrations). An even stronger direct deprivation
gradient is seen for cancer mortality than incidence in the mid 1990s: the difference in the
age standardised mortality rates between the most and the least deprived quintiles was 40—
50% (compared to 20% for the corresponding incidence rates).

For all cancer sites combined, both incidence and mortality rates increased steeply with
age (among adults). Female incidence rates exceed the corresponding male rates until old
age, reflecting inter alia the occurrence of breast cancer among middle aged females.
Thereafter male incidence and mortality rates exceed those of their female counterparts,
reflecting in part the (currently greater) impact of tobacco related cancers on males.

Comparing New Zealand with Australian cancer rates in the mid 1990s — a comparison
that is possible because cancer registries and death registries in both countries operate
similarly — New Zealand experienced all cancer incidence and mortality rates about 9%
higher for males and 22% higher for females (Skegg and McCredie 2002). Much of the
difference was contributed by lung and breast cancer for females, and colorectal cancer for
males. While the inequalities in incidence probably reflect differential exposure to tobacco,
dietary patterns and reproductive behaviours, the mortality variations may also reflect
differences in access to and effectiveness of cancer care. This hypothesis will be answered
when the analysis of New Zealand survival data for the period 1994 to 1999, currently
being carried out by the NZHIS, becomes available.
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Projections to 2011/12

Adult cancer (all sites combined) is forecast in this report in two ways:

e projecting ‘all adult cancer’ as if it was a single entity (site) in itself.
e adding up the projections for all of the individual sites

This chapter reports the results obtained using the former method. However, results from
both methods agree reasonably closely: within 5% for registrations and 8% for death
counts for each gender (ages pooled) (see Table 4.2).

The ‘all adult cancer’ model forecasts that the age standardised incidence rate of cancer
will continue to increase for both genders, albeit more slowly than previously. Among
males, after adjusting for the ‘PSA effect’ (which should be largely over by 2011 in any
case), the rate is projected to reach 510 per 100,000 (CI 429 — 624) by 2011, a 7% increase
over 1996. When the impacts of population growth and (especially) of population ageing
are superimposed on this increase in risk, the number of registrations in 2011 is projected
to reach 11,005 (CI 9050 — 13,790) — a 50% increase over the 1996 level.

The forecast for females is similar, with the age standardised incidence rate continuing to
increase, but more slowly than prior to 1996, reaching 450 per 100,000 (CI 370 — 553) by
2011; this is a 6% increase over 1996. This corresponds to approximately 10,772
registrations (CI 8584 — 13,360) in 2011, an increase of 44% since 1996. As for males, the
ageing of the female population is anticipated to emerge as an increasingly important
driver of the growth in the cancer burden.

By contrast, the age standardised ‘all adult cancer’ mortality rates are forecast to continue
to decline for both genders. Among males the rate is projected to reach 198 per 100,000
(CI 173 — 233) by 2012, corresponding to 4554 deaths (CI 3845 — 5537). However, this
still represents a 17% increase in the absolute number of cancer deaths over 1997.

Similarly, the ‘all adult cancer’ age standardised mortality rate for females is projected to
reach 162 per 100,000 (CI 140 — 188) by 2012, corresponding to 4409 deaths (CI 3681 —
5294) in that year. This nevertheless represents a 24% increase in the female cancer death
count since 1997.

In both genders, population growth and structural ageing, which are expected to be
impacting almost equally on the cancer burden by 2012, are able to offset the declining
cancer mortality risks so as to yield a net increase in the number of cancer deaths.
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Figure 7.1 Historical trends in age specific rates, all adult cancer, males

(a) Male incidence rates*, perspective plot (b) Male incidence rates*, contour plot
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(c) Male mortality rates, perspective plot (d) Male mortality rates, contour plot
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Figure 7.2 Historical trends in age specific rates, all adult cancer, females

(a) Female incidence rates, perspective plot (b) Female incidence rates, contour plot
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Figure 7.3 Relative risk 1996/97, all adult cancer, males
(a) Male incidence, by ethnicity (b) Male incidence, by deprivation
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Figure 7.4 Relative risk 1996/97, all adult cancer, females

(a) Female incidence, by ethnicity (b) Female incidence, by deprivation
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Figure 7.5 Trends and projections of life cycle stage specific rates, all adult cancer

(a) Male incidence rates*
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Figure 7.6 Trends and projections of age standardised rates, all adult cancer

(a) Male incidence rates
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Figure 7.7 Drivers of change in the cancer burden, all adult cancer

(a) Male registrations* (b) Male deaths
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Table 7.1  Key results, all adult cancer

Males
Incidence* Mortality

1996 2011 (CD change (%) 1997 2012 (CD) change (%)
Age standardised or age specific rate (per 100,000)
15+ | 478 42951062 N 7 246 | 7312823 . 220
1544 | 71 80 (59-92) 14 18 15(11-17) -18
45-64 | 552 613 (503 —772) 11 249 182 (161 -234) -27
65+ 2547 {2823 (2346 — 3555) 11 1489 {1336 (1117 —1602) -10
Number of cases
15+ 7336 (905(1)1—,01035,790) >0 3898 (384;‘5—52537) 17
15-44 | 586 683 (504 — 785) 17 149 125 (93 — 141) -16
45-64 | 2045 3290 (2702 —4148) 61 948 | 991 (877 —1271) 5
65+ 4704 {7033 (5844 —8857) 50 2801 {3438 (2875 —-4124) 23

* Adjusted for the ‘PSA effect’.

Females
Incidence Mortality

1996 2011 (CI) change (%) 1997 2012 (CI) change (%)
Age standardised or age specific rate (per 100,000)
15+ 423 (370450553) 6 181 (1401f2188) -11
1544 | 113 124 (104 — 164) 9 25 20 (16 —25) 21
45-64 | 679 706 (579 —904) 4 249 212 (181 -262) -15
65+ 1640 {1887 (1460 —2261) 15 969 | 966 (799 —1143) 0
Number of cases
15+ | 7472 (8584110—73360) 44| 3549 (36841‘4—02294) 24
1544 | 960 | 1039 (873 —1376) 8 213 165 (138 —208) -23
45-64 | 2525 13945 (3234 —5049) 56 952 11197 (1023 — 1483) 26
65+ 3988 {5788 (4478 — 6934) 45 2385 {3047 (2520 —3603) 28

CI =90% Bayesian credible interval
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