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Abstract

Objectives Little is known about the ethnic
differences in disease presentation of uterine
cancer in New Zealand women. The objectives
of this study were two-fold: (1) to estimate
the incidence and mortality of uterine cancer
among women in New Zealand and (2) to
examine the association of ethnicity and
socioeconomic status with tumour stage and
grade, at presentation of uterine cancer.
Methods Retrospective survey of cancer cases
identified from the New Zealand Cancer
Registry. The authors analysed all 3203 uterine
cancer cases registered with the New Zealand
Cancer Registry during the period 1 January
1997 to 31 December 2006. Ethnic groups
were defined based on the self-identified
ethnicity recorded on the cancer registry:
Maori, Pacific and non-Maori non-Pacific
women. Socioeconomic status was categorised
as quintiles of the New Zealand Deprivation
Index 2006. The mortality to incidence ratio
was used as a measure of prognosis. Logistic
regression was used to estimate age, ethnic
and deprivation adjusted odds ratios (ORs)
and 95% confidence intervals (Cls).

Results Pacific and Maori women have higher
incidence (32.4 and 17.7 per 100 000 women,
respectively) and mortality rates of uterine
cancer (12.1 and 7.4 per 100 000 women,
respectively). Women in the most deprived areas
are more likely to present with an advanced
stage of uterine cancer (OR 1.64, 95% ClI
1.09-2.48). M3ori and Pacific women are

less likely to present with well-differentiated
tumours (OR 0.69, 95% CI 0.52-0.92 and

OR 0.72, 95% Cl 0.52-0.99, respectively).
Conclusions M3ori and Pacific women, and
those from lower socioeconomic areas, are more
likely to present with advanced uterine cancer.

Introduction

The majority of uterine cancers are derived
from the endometrial tissue within the
inner layer of the uterus; hence they are
referred to as endometrial cancers. These
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Key message points

> There is substantial variation in the incidence of uterine
cancer by ethnicity, with the highest incidence and late stage
of disease noted primarily in Pacific and Maori women.

> There also appears to be a socioeconomic gradient in the
risk of uterine cancer with higher incidence in more deprived
groups, but the reasons for this are unclear.

are the most frequently diagnosed genital
cancers, accounting for 4% of all female
cancers worldwide, and they are the
fourth most common cancer in women
from developed countries.! 2 In New
Zealand in 20035, the age-standardised rate
for cancer of the uterus was higher (13.8
per 100 000) than those for cancer of the
ovary (10.5 per 100 000) and of the cervix
(6.2 per 100 000).> Age-standardised inci-
dence rates are projected to remain stable
over a 15-year period (1997-2012),* a
trend that was also projected in the USA.?
In New Zealand, mortalities from uter-
ine cancer have declined since the 1970s,
but there was a slight increase reported in
the late 1990s.* Currently, the age-stand-
ardised mortality rate from cancer of the
uterus (2.6 per 100 000) is intermediary,
compared to cancers of the ovary (6.1 per
100 000) and cervix (1.9 per 100 000).3
Uterine cancer has a relatively good prog-
nosis (death to registration ratio, 0.21).°
Few studies have examined the asso-
ciation between socioeconomic status and
uterine cancer. It has been reported that
the incidence of uterine cancer was more
common in women of higher socioeco-
nomic status, in Westernised countries.® ¢
However, in New Zealand, the incidence
and mortality from uterine cancer is higher
in women from lower socioeconomic
groups.® 77 This article reports the recent
incidence of, and mortality from, uterine
cancer in New Zealand women. It also
assesses the contributions of ethnicity and
socioeconomic status to tumour stage and
grade, at presentation of uterine cancer.
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Table 1 Distributions of uterine cancer characteristics, by ethnicity
nMnP (n=2564) Maori (n=366) Pacific (n=273) All women (n=3203)

Age group (years) n % n % n % n %
15-19 1 0.04 = = 1 0.37 2 0.06
20-24 2 0.08 = = = = 2 0.06
25-29 2 0.08 2 0.54 2 0.73 6 0.19
30-34 17 0.66 8 2.18 9 3.29 34 1.06
35-39 28 1.09 9 2.46 14 5.13 51 1.59
40-44 62 2.42 31 8.47 21 7.69 114 3.56
45-49 130 5.07 46 12.57 24 8.79 200 6.24
50-54 249 9.71 66 18.03 32 11.72 347 10.83
55-59 395 15.41 61 16.67 32 11.72 488 15.23
60-64 362 14.12 46 12.57 48 17.58 456 14.24
65-69 348 13.57 47 12.84 42 15.38 437 13.64
70-74 332 12.56 21 5.74 21 7.69 374 10.83
75-79 252 9.83 17 4.64 17 6.22 286 8.93
80-84 226 8.81 7 1.91 7 2.56 240 7.49
85+ 158 6.16 5 1.37 3 1.10 166 5.18
p<0.001

NZDep06*
=2 441 17.2 15 4.1 10 3.7 466 14.5
3-4 454 17.7 31 8.5 18 6.6 503 15.7
5-6 523 20.4 38 10.4 40 14.6 601 18.8
7-8 691 26.9 81 22.1 53 19.4 825 25.8
9-10 446 17.4 201 54.9 147 53.9 794 24.8
Missing 9 0.4 — — 5 1.8 14 0.4
p<0.001

Cell type
Endometroid 2052 80.0 289 78.9 206 75.5 2547 79.5
Adenosquamous 126 5.0 11 3.0 15 5.5 152 4.8
Clear cell 21 0.8 5 1.4 2 0.7 28 0.9
Mucinous 12 0.5 1 0.3 1 0.4 14 0.4
Squamous cell 216 8.4 45 12.3 31 1.4 292 9.1
Undifferentiated 137 5.3 15 4.1 18 6.5 170 5.3
0=0.186

Stage
Local 293 1.4 41 11.2 20 7.3 354 1.1
Regional 1829 713 257 70.2 170 62.3 2256 70.4
Distant 201 7.8 37 10.1 43 15.7 281 8.8
Unknown 241 9.4 31 8.5 40 14.7 312 9.7
0<0.001

Grade
Well differentiated 866 33.8 123 33.6 93 34.1 1082 33.8
Moderately differentiated 379 14.8 61 16.7 33 12.1 473 14.8
Poorly differentiated 299 11.6 48 13.1 48 17.6 395 12.3
Undifferentiated 7 0.3 3 0.8 - - 10 0.3
Not determined 1013 39.5 131 35.8 99 36.2 1243 38.8
0=0.058

*The New Zealand Deprivation Index 2006 (NZDep06) is a scale based on census information, where 1 represents 10% of least deprived and 10 represent

10% of the most deprived in New Zealand.
p, Chi-square (x?) test of association excluding missing and unknown data.
nMnP, non-Maori non-Pacific women.

Methods

We identified all women registered on the New Zealand
Cancer Registry (NZCR) with a primary diagno-
sis of corpus uteri and uterus part unspecified cancer
[International Classification of Diseases (ICD) ICD-10
codes C54-C55, ICD-9 code 182] during the period
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1 January 1997 to 31 December 2006. The data extracted
from the NZCR included tumour grade and stage, histol-
ogy subtypes and basic demographic information, includ-
ing age at diagnosis, ethnicity, and age at death.

Uterine cancer tumour grade was characterised accord-
ing to the NZCR criteria, using four categories: well
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Table 2 Age-specific incidence rates per 100 000 of uterine cancer, by ethnicity, 1997-2006

nMnP Maori Pacific All women
Age group (years) Cases (n) Rate Cases (n) Rate Cases (n) Rate Cases (n) Rate
15-19 1 0.1 - - 1 0.8 2 0.1
20-24 2 0.2 - - - - 2 0.1
25-29 2 0.2 2 0.8 2 2.0 6 0.4
30-34 17 1.4 8 3.4 9 9.3 34 2.2
35-39 28 2.2 9 4.1 14 15.9 51 3.2
40-44 62 49 31 16.2 21 28.8 114 7.5
45-49 130 1.1 46 29.9 24 414 200 14.5
50-54 249 23.7 66 58.2 32 70.6 347 28.7
55-59 395 445 61 70.0 32 91.4 488 483
60-64 362 49.0 46 69.3 48 180.1 456 54.9
65-69 348 54.1 47 95.8 42 202.3 437 61.3
70-74 332 56.8 21 66.0 21 145.5 374 59.3
75-79 252 49.2 17 89.4 17 188.3 286 52.9
80-84 226 58.9 7 71.6 7 1423 240 60.2
85+ 158 46.3 5 86.5 3 101.3 166 47.5
Total/ASR 2564 9.9 366 17.7 273 324 3,203 11.4

The crude incidence rate for all women was 19.9 per 100 000.

ASR, age-standardised rates standardised to Segi's" (1960) population weights; nMnP, non-Maori non-Pacific women.

differentiated, moderately differentiated, poorly differen-
tiated, and undetermined or unknown grades. The New
Zealand Health Information Service (NZHIS) used the
numeric extent of disease (stage) codes, assigned by cancer
registrars, which were applied to registrations up to and
including 1998.1° From 1999, the extent of disease coding
was standardised using the Surveillance, Epidemiology and
End Results (SEER) Guide to Summary Staging.!! Thus
combining the SEER guide and the numeric code, we cat-
egorised tumour stage into four categories: local, regional,
distant and not known.

For descriptive analyses, age at diagnosis was divided
into 15 5-year age bands from 15-19 years to 85 years
and older. For logistic regression analyses, age was
included as a continuous variable.

Ethnicity was classified using the standard New
Zealand prioritisation system which gives the highest
priority to Maori ethnicity (i.e. women who reported
being Maori and also being in one or more other eth-
nic groups were classified as Maori) followed by Pacific
ethnicity. Ethnicity was then classified into three cate-
gories: Maori, Pacific (i.e. Samoan, Cook Island Maori,
Tongan, Niuean, Tokelauan, Fijian, other Pacific Island
not listed and not further defined) and non-Maori non-
Pacific women (the majority of whom are European
in origin, but this group also includes Asian, Middle
Eastern, Latin American/Hispanic and African women,
as well as those for whom ethnicity was not stated).'

To measure socioeconomic status, we converted
domicile codes provided by the NZHIS to the New
Zealand Deprivation Index 2006 (NZDep2006) as
a standardised measure of socioeconomic depriva-
tion. Based on the 2006 New Zealand Census, the
index combines nine census variables, and provides
a summary deprivation score from 1 to 10 for small

area units, which contain a median of 90 people. A
score of 1 is allocated to the least deprived 10% of
areas and 10 is allocated to the most deprived 10% of
areas.'? For our analyses, deciles were grouped into
quintiles: 1-2 (least deprived); 3-4; 5-6; 7-8; 9-10
(most deprived).

Analysis
The analyses were performed with the Stata (version
8.2) statistical package (StataCorp, College Station,
TX, USA). Chi-square (x?) tests were used to exam-
ine ethnic differences for descriptive characteristics.
Logistic regression was used to estimate odds ratios
(ORs) and 95% confidence intervals (CIs) for the asso-
ciations between ethnicity, socioeconomic deprivation
and tumour features (stage and grade). The level of
statistical significance was accepted at the conventional
level of p<0.05. Two logistic models were run for each
dependent variable (grade and stage of tumour); the
first model involved estimation of the age-adjusted OR
for ethnicity (or deprivation), and the second model
included adjustment for deprivation (or ethnicity).

Uterine cancer incidence (or mortality) was esti-
mated as the number of new registered uterine cases
(or uterine cancer deaths) (aged 15+ years) during
1997-2006 per 100 000 person-years. For the denom-
inator, we obtained census population estimates from
1997 to 2006 for each ethnic group: Pacific, Maori
and non-Maori non-Pacific peoples. Age standardisa-
tion of incidence and mortality rates was conducted
using Segi’s 1960 World Population.”* Mortality to
incidence (M:I) ratios were calculated for each ethnic
group, as a measure of prognosis.

Missing data (n=14) were excluded from the analy-
ses, where domicile codes could not be matched to the
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Table 3 Age-specific mortality rates per 100 000 of uterine cancer, by ethnicity, 1997-2006

nMnP Maori Pacific All women
Age group (years) Cases (n) Rate Cases (n) Rate Cases (n) Rate Cases (n) Rate
15-19 1 0.1 - - - - 1 0.1
20-24 - - - - - - - -
25-29 - - - - - - - -
30-34 1 0.1 - - - - 1 0.1
35-39 2 0.2 2 0.9 2 2.3 6 0.4
40-44 4 0.3 5 2.6 3 4.1 12 0.8
45-49 16 1.4 15 9.8 4 6.9 35 2.5
50-54 36 3.4 12 10.6 5 11.0 53 4.4
55-59 60 6.7 17 19.5 11 31.4 88 8.7
60-64 75 10.1 21 31.6 12 45.0 108 13.0
65-69 100 15.5 17 34.7 22 105.9 139 19.5
70-74 112 19.6 19 59.7 11 76.2 142 22.5
75-79 143 27.9 14 73.6 17 188.3 174 32.2
80-84 139 36.2 9 92.0 4 81.3 152 38.1
85+ 210 61.6 7 1211 4 135.1 221 63.2
Total/ASR 899 2.6 138 7.4 95 12.1 1132 3.2

The crude mortality rate for all women was 7.0 per 100 000.

ASR, age-standardised rates standardised to Segi's'® (1960) population weights; nMnP, non-Maori non-Pacific women.

NZDep2006 index. Information on other potentially
important known risk factors, such as non-use of the
oral contraceptive pill, type and duration of hormone
replacement therapy, age at menarche, co-existing
medical conditions (e.g. diabetes and hypertension) and
other important reproductive factors were not avail-
able from this database. Smoking history is recorded on
the NZCR database, but more than 70% of the data
was incomplete, and thus it was not included in the
analyses.

Results

There were 3203 women who had registered on the
NZCR with a primary diagnosis of uterine cancer
from 1997 to 2006. This comprised 2564 non-Maori
non-Pacific, 366 Maori, and 273 Pacific women. The
unadjusted average age at first diagnosis was 63.7
years (56.9 years for Maori women, 58.1 years for
Pacific women, compared to 65.3 years for non-
Maori non-Pacific women) (p<0.001). Table 1 shows
the distributions of clinical and demographic char-
acteristics, by ethnicity. In this study, a large propor-
tion of New Zealand women diagnosed with uterine
cancer were living in lower socioeconomic depriva-
tion areas (NZDep2006 7-0 decile groups). Across
all ethnic groups, the majority of women were diag-
nosed with ‘regional’ stage of disease, although Pacific
women had the highest chance of being diagnosed
with distant metastases, as well as not having suffi-
cient diagnostic tests to allow stage to be classified.
For tumour grade, 38% of all women had tumours
coded as ‘undetermined’, ‘unknown’, ‘not supplied’ or
‘not applicable’ and therefore they do not have a his-
tological grade assigned. However, among those who
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did have histology performed, many were well-differ-
entiated tumours. Endometrioid adenocarcinoma was
the most commonly recorded histological subtype of
uterine cancer for all women (Table 1).

In every age group, Pacific women (followed by
Maori) have higher incidence (Table 2) and mortal-
ity rates for uterine cancer (Table 3), compared to
non-Maori non-Pacific women. Table 4 shows the
M:I ratios using the age-standardised rates, estimated
as a measure of prognosis. Maori and Pacific women
have higher values of the M:I ratio than non-Maori
non-Pacific women, which suggest Maori women with
uterine cancer do not have a prognosis.

Age and ethnicity adjusted ORs showing the associa-
tions between socioeconomic position and tumour fea-
tures are shown in Table 5. The age-adjusted analyses
suggested that women from more deprived areas were
less likely to present with well-differentiated tumours,
but this effect was attenuated following adjustment for
ethnicity. Women in the most deprived areas were more
likely to present with an advanced stage of uterine can-
cer, and the association was attenuated after adjustment
for ethnicity. The age and deprivation adjusted models
(Table 6) showed that Maori and Pacific women are
less likely to present with well-differentiated tumours,
and that little of the effect appears to be due to con-
founding by deprivation. Pacific women were two and
a half times more likely to present with ‘advanced’
stage uterine tumours, compared to non-Maori non-
Pacific women.

Discussion
Our study has shown that cancer of the uterus is a
common gynaecological cancer affecting women in
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Table 4 Mortality to incidence ratio, by ethnicity

nMnP Maori Pacific All women

| M | M | M | M

26 99 177 74 324 121 1143 3.2
M:lratio  0.26 0.42 0.37 0.29

I, incidence; M, mortality; nMnP, non-Maori non-Pacific women.

New Zealand in the older age group, and it is more
common in Pacific and Maori (intermediary) women.
Within this particular group of women, approximately
half resided in the lowest deprived areas. Recent can-
cer analyses in New Zealand showed an increasing
trend (by 17%) of endometrial incidence rates among
those aged 25+ years old in the low-income group,
compared to a 15% decrease in incidence in the high
income group, from the early 1980s to 2004."* Our
study further supports the notion of notable inequali-
ties by socioeconomic status among women with uter-
ine cancer. New Zealand women with uterine cancer
have a reasonably good prognosis (M:1=0.29) when
diagnosed. This is probably because more than 70% of
tumours were detected at an early stage, when treat-
ment can be more effective. The M:I ratios appear to
be elevated for Maori and Pacific women; however,
this may be reflective of later diagnosis in Maori and
Pacific women.

Recently, it had been reported that there was no
strong evidence of an increasing trend in uterine can-
cer rates in all New Zealand women, except among
Pacific women where rates have increased to 69%
(95% CI 55.1-84.2) in 2001-2004 from 89% (95%
CI17.3-57.6) in 1981-1986." Our study also demon-
strates higher age-standardised rates of uterine cancer
among Pacific women from 1997 to 2006, particularly
among women in menopause.”” However, few stud-
ies have examined ethnic differences in uterine can-
cer among groups in New Zealand or internationally.
Our study confirms that there is substantial variation
in the incidence of uterine cancer by ethnicity, with
the highest incidence in Pacific and Maori women. For
Pacific women, the rate was almost double that of non-
Maori non-Pacific women. This differs from results
reported elsewhere from studies that have specifically
looked at ethnic differences in uterine cancer.'® A USA
study found that White American women had the
highest age-adjusted rate (116.1 per 100 000 women)
compared to African-American (87.8 per 100 000
women), native Hawaiian (106.7 per 100 000 women),
Japanese-American (71.3 per 100 000 women) and
Latina women (73.4 per 100 000 women).'® The same
authors also reported that among African-American
women the incidence rate of advanced disease was
80% higher than that for White American women.®
Similarly, in the current study, there were significantly
higher proportions of Pacific women who presented
with advanced stage disease, which may explain in

Uterine cancer in New Zealand women

Table 5 Association between deprivation level and
tumour features: grade and stage

OR* 95% CI OR? 95% CI

Grade of tumour*

NZDep 1 1.00

NZDep 2 0.90 0.64-1.26 0.92 0.66-1.28

NZDep 3 0.87 0.63-1.19 0.89 0.65-1.23

NZDep 4 0.85 0.63-1.15 0.89 0.66-1.20

NZDep 5 0.78 0.60-1.06 0.88 0.64-1.21
Stage of tumour®

NZDep 1 1.00

NZDep 2 1.17 0.74-1.88 1.14 0.71-1.82

NZDep 3 1.17 0.74-1.83 1.10 0.70-1.72

NZDep 4 0.96 0.62-1.49 0.89 0.58-1.39

NZDep 5 1.64 1.09-2.48 1.32 0.86-1.97
*Adjusted for age.

'Adjusted for age and ethnicity.

*Well-differentiated tumours vs moderately/poor tumours (n=1950).
SDistant/metastases vs other (n=2879).

NZDep 1-5 is a standard measure of socioeconomic deprivation, where
NZDep 1 is the referent and is defined as ‘least deprived’ to NZDep 5,
which is the ‘most deprived'.

Cl, confidence interval; OR, odds ratio.

part, their higher mortality, compared to non-Maori
non-Pacific women.

There are several possible explanations for the
higher rate of uterine cancer among Pacific women in
New Zealand. First, it has been suggested that Pacific
women of this generation are not common users of the
combined oral contraceptive pill, which is known to
be a protective factor for uterine cancer.’ The reasons
for this include the lack of adequate education on con-
traceptive use, and the fact that Pacific (and Maori)
women are significantly less likely to use contracep-
tives in general.'”” However, the low use of oral con-
traception in Pacific women is more likely to be offset
by the hormonal effects of frequent pregnancies.'
Furthermore, previous studies have found that hor-
mone contraceptive users are typically characterised
as being of White/European ethnicity, having a higher
level of education, being thinner and older." The avail-
ability of ethnic-specific data on factors such as oral
contraceptive use, type and duration over a life-course
would provide necessary knowledge for preventive
medicine, not just in this area, but for reproductive
cancers in general. Second, higher rates of uterine
cancer among Pacific women could be explained, in
part, by obesity, which has been consistently reported
as an independent risk factor for uterine cancer.' 2
2 The biological mechanism underlying this relation-
ship remains unclear; however, the potential explana-
tion includes the role of obesity in the production of
peripheral oestrogens, primarily through the conver-
sion of androstenedione to estrone by aromatase in
adipose tissue, increasing the risk of uterine hyperpla-
sia and hence cancer of the uterus.???3 Furthermore, the
link between obesity and polycystic ovarian syndrome

J Fam Plan Reprod Health Care 2012;38:239-245. doi:10.1136/jfprhc-2011-100113
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Table 6 Association between ethnicity and tumour
features: grade and stage

OR* 95% ClI ORt* 95% CI

Tumour grade*

nMnP 1.00

Maori 0.69 0.52-0.92 0.71 0.53-0.96

Pacific 0.72 0.52-0.99 0.76 0.54-1.06
Tumour stage®

nMnP 1.00

Maori 1.45 0.99-2.12 1.32 0.88-1.97

Pacific 2.62 1.81-3.79 2.45 1.66-3.60
*Adjusted for age.

'Adjusted for age and NZDep06 quintile.

“Well-differentiated tumours vs moderately/poor differentiated tumours
(n=1950).

$Distant vs other stage (n=2891).

Cl, confidence interval; nMnP, non-Maori non-Pacific women; OR, odds
ratio.

(PCOS), leading to the production of high levels of
unopposed estradiol, has also been reported as a sig-
nificant risk factor in uterine hyperplasia. However,
the prevalence of PCOS among Pacific women has
not been adequately examined. In Auckland, New
Zealand a cross-sectional study reported little or no
symptoms of PCOS among Pacific Island women
compared to other ethnic groups (European, Maori,
Indian and Asian), yet the majority of Pacific women
in that study were morbidly obese and had the high-
est rates of insulin resistance and lipid abnormalities.*
Moreover, prior research has suggested that having a
high body mass index (BMI) from the mid-teens and
for a period of 30 years thereafter, and closer to the
time of diagnosis, is a strong risk predictor of uterine
cancer. Obtaining accurate data on obesity and BMI
information requires a life-course epidemiological
approach that could provide important information
specific to at-risk ethnic groups. 2¢

The higher rates of uterine cancer among Pacific and
Maori women are puzzling because they reportedly
have higher fertility rates (median age 27.7 years and
26.0 years, respectively) compared to all women (32.0
years) and they tend to have larger families.!®

There is clear evidence from previous research that
pregnancy (ever vs never)?” has a protective effect on
uterine cancer, which increases with increasing parity.?®
However, this protective effect is either not present in
Pacific and Maori women, or is outweighed by other
uterine cancer risk factors. Pacific and Maori women
are diagnosed with uterine cancer at a younger age,
which could be an indicator of familial predisposi-
tion.”” Some studies have reported differences in the
genes responsible for hormonally responsive cancers,
such as prostate and breast cancer, but these studies
need to be extended to further large and well-char-
acterised association studies.’® Given the different
rates of diagnosis of uterine cancer, it may be impor-
tant to consider whether specific genes are involved
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in hormone function and metabolism, and may act as
predisposition genes for specific ethnic populations.

We found that women living in the most deprived
areas were less likely to have well-differentiated
tumours, albeit with more advanced stage of the disease,
suggesting a socioeconomic gradient in risk of women
living in more deprived areas, and this raises questions
about access to diagnostic services for these groups of
women. Furthermore, Maori and Pacific women were
also less likely to have well-differentiated tumours
compared to non-Maori non-Pacific women. Although
this association remained significant for Maori, for
Pacific women the association reduced when adjusted
for deprivation. Pacific women were significantly more
likely to have an advanced stage of disease at initial
diagnosis (age and deprivation adjusted) compared to
non-Maori non-Pacific women. Apart from the usual
risk factors (e.g. obesity, poor access to health serv-
ices, co-morbid conditions) it is possible that Pacific
women are presenting with a more aggressive histo-
logical subtype. This hypothesis appears to be valid for
African-American women who had a much higher risk
of developing cancer with more aggressive histology in
a USA study.’

Limitations of the study

The limitations of this study are: (1) the lack of specific
histological information [e.g. International Federation
of Gynecology and Obstetrics (FIGO) codes]; (2) the
lack of information on other potential risk factors (e.g.
oral contraceptive use, smoking history, parity vs nul-
liparity) that are not recorded in the NZCR; (3) the
precision of our ethnic-specific rate estimates may be
hampered by the small number of Pacific and Maori
cases;*! although the NZCR endeavours to differenti-
ate between New Zealand resident and non-resident
registrants, there is still the potential that some non-
resident registrants have been included in our analy-
ses, resulting in inflated incidence rates. Furthermore,
some cancer registrations with unspecified ethnicity
were included in the non-Maori non-Pacific group,
which would have reduced the observed differences
between ethnic groups; and (4) the final limitation
relates to a considerable proportion of women in our
sample with missing ‘tumour graded’ data. This could
be due to errors in coding, or that histopathology sam-
ples were not taken, or that the different information
sources (clinical, radiological, histological, autopsy
or death certificate) providing cancer diagnosis were
incomplete. The lack of complete information on
tumour grade at diagnosis will affect the precision of
the estimates produced by this study, introducing the
possibility of selection bias.

Conclusions

This study has provided some useful findings compar-
ing New Zealand women with uterine cancer, by ethnic
group. We have shown that there are ethnic differences
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in uterine cancer incidence and mortality, and that the
differences in stage and grading of tumours are not
completely explained by age, ethnicity and deprivation.
More information around the known and unknown risk
factors of this disease would sufficiently complete the
knowledge gaps, especially for high-risk ethnic groups.
Our study highlights some significant differences in dis-
ease presentation, by ethnic groups. In light of the find-
ings from our study, further investigations are necessary
to examine other explanatory or causal factors of uterine
cancer. These factors could include occupational expo-
sures, domestic and external environmental factors, diet
composition, lifestyle and possibly genetics.
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