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b Māori Health Services, Waikato District Health Board, Hamilton, New Zealand
c Waikato Breast Cancer Trust, Waikato Hospital, Hamilton, New Zealand

A R T I C L E I N F O

Article history:

Received 7 April 2014

Received in revised form 17 June 2014

Accepted 24 June 2014

Available online 16 July 2014

Keywords:

Breast cancer

Cancer registry

Stage

Unstaged

A B S T R A C T

Purpose: Population based cancer registries are an invaluable resource for monitoring incidence and

mortality for many types of cancer. Research and healthcare decisions based on cancer registry data rely

on the case completeness and accuracy of recorded data. This study was aimed at assessing

completeness and accuracy of breast cancer staging data in the New Zealand Cancer Registry (NZCR)

against a regional breast cancer register.

Methodology: Data from 2562 women diagnosed with invasive primary breast cancer between 1999 and

2011 included in the Waikato Breast Cancer Register (WBCR) were used to audit data held on the same

individuals by the NZCR. WBCR data were treated as the benchmark.

Results: Of 2562 cancers, 315(12.3%) were unstaged in the NZCR. For cancers with a known stage in the

NZCR, staging accuracy was 94.4%. Lower staging accuracies of 74% and 84% were noted for metastatic

and locally invasive (involving skin or chest wall) cancers, respectively, compared with localized (97%)

and lymph node positive (94%) cancers. Older age (>80 years), not undergoing therapeutic surgery and

higher comorbidity score were significantly (p < 0.01) associated with unstaged cancer. The high

proportion of unstaged cancer in the NZCR was noted to have led to an underestimation of the true

incidence of metastatic breast cancer by 21%. Underestimation of metastatic cancer was greater for

Māori (29.5%) than for NZ European (20.6%) women. Overall 5-year survival rate for unstaged cancer

(NZCR) was 55.9%, which was worse than the 5-year survival rate for regional (77.3%), but better than

metastatic (12.9%) disease.

Conclusions: Unstaged cancer and accuracy of cancer staging in the NZCR are major sources of bias for

the NZCR based research. Improving completeness and accuracy of staging data and increasing the rate

of TNM cancer stage recording are identified as priorities for strengthening the usefulness of the NZCR.

� 2014 Elsevier Ltd. All rights reserved.
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1. Introduction

Population based cancer registries are a valuable resource for
monitoring incidence and mortality from cancer and play a vital
role in cancer control programmes [1]. Established in 1948, the
New Zealand Cancer Registry (NZCR) collects details of all newly
diagnosed primary cancers (excluding non-melanoma skin can-
cers) in New Zealand. Many national cancer control strategies
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including the New Zealand Cancer Control Strategy have recog-
nized the importance of a high quality national cancer registry as a
core component of cancer control [2].

According to the World Health Organization, a modern
cancer registry is expected to provide data on a number of key
areas [1]. These include enabling the assessment of the current
magnitude of the cancer burden and future projections,
providing a basis for research on cancer causes and prevention,
providing information on prevalence of risk factors, and
monitoring the effects of prevention, screening, treatment and
palliative care. Quality of a cancer registry forms a cornerstone
from which to achieve these tasks. The International Agency for
Research on Cancer describes of five main components of quality
for cancer registries [3]. These include completeness in cover,
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completeness in detail, accuracy in detail, accuracy of reporting
and accuracy of interpretation.

Cancer stage is considered to be the most important factor in
determining the prognosis of most cancers. Several studies have
raised the issue that substantial proportions of cancers are
unstaged or staged inaccurately in the NZCR [4–6]. For example
an audit on colon cancer by Cunningham and colleagues
reported a staging accuracy of 80% in the NZCR compared with
stage determined from a clinical notes review [6]. Another audit
comparing lung cancer staging in the NZCR against a regional
database reported a staging accuracy of only 43.8% [5]. The same
audit reported that 12% of cases out of 565 included were not
known to the NZCR. Missing or inaccurate cancer stage data
may lead to biased research results. A good understanding
of completeness, accuracy and characteristics associated with
unstaged cancer in the NZCR is required to understand the
magnitude of bias and will enable rational conclusions to be
drawn from cancer research.

The Surveillance Epidemiology and End Results (SEER) pro-
gramme cancer staging definitions are preferred by many cancer
registries for cancer stage recording [7], including the NZCR due to
its simplicity. However, clinicians and pathologists widely use the
Tumour Node Metastases (TNM) staging system which is more
detailed and more relevant for clinical decision making [8]. Since
its introduction to the NZCR in 2001, TNM stage recording has
slowly been increasing and was approximately 50% complete for
breast cancer in 2010 (personal communication) which is well
below the SEER stage completion rate in the NZCR over this period
[9]. Comparatively, cancer registries from countries such as
Denmark and the Netherlands have achieved TNM completion
rates of more than 90% for many cancers including breast cancer
[10,11].

We conducted this study to evaluate the completeness and
accuracy of breast cancer data from the NZCR against a regional
breast cancer register; the Waikato Breast Cancer Register. We
further aimed to describe patient characteristics associated with
unstaged cancer and to compare outcome for unstaged against
staged cancers.

2. Materials and methods

2.1. Data sources

2.1.1. New Zealand Cancer Registry (NZCR)

The NZCR is the national population based cancer registry that
records all primary cancers (excluding non-melanoma skin
cancers) in New Zealand. Under the Cancer Registry Act 1993
[12], all newly diagnosed cancers are legally required to be
reported to the NZCR by the person in charge of the reporting
laboratory. Thus, a copy of the pathology report for each newly
diagnosed cancer is sent electronically to the NZCR, and is the
major source for new cancer registrations. Other sources of new
cancer registrations include discharge reports from publicly
funded and private hospitals, death certificates and autopsy
reports. The Ministry of Health is responsible for funding and
maintaining the NZCR.

The NZCR primarily uses the SEER programme cancer staging
definitions published by the National Cancer Institute of the USA
[7]. For each reported case of cancer to the NZCR, stage is manually
determined by experienced cancer coders, primarily using
pathology report from the primary tumour excision together with
additional information from hospitalization records, death certi-
ficates and autopsy reports. Stage is assigned for each cancer based
on staging data available at the end of the first course of therapy, or
within four months of the date of diagnosis, whichever is earlier
[13]. The NZCR includes a quality assurance process which is
through cross-referencing with data from other population
registers such as the National Minimum Data Set, Mortality
Register and other national collections.

2.1.2. Waikato Breast Cancer Register (WBCR)

The WBCR is a prospectively maintained database that includes
all invasive breast cancers in women who are residents of the
Waikato District Health Board area at the time of diagnosis. Eligible
women with newly diagnosed breast cancer are identified through
clinic records, operation records, multi-disciplinary meeting
records, oncology, palliative care and other private and public
hospital records. All clinical and pathologic reports of identified
women are accessed and relevant presenting, diagnostic and
treatment information are extracted in a structured format and
then entered into the WBCR database manually by trained data
entry personnel. Each woman is followed up prospectively through
public and private clinic follow ups and, outcomes including cancer
recurrence and death are recorded. Validity and completeness of
the WBCR records are compared annually with breast cancer
records for the Waikato area from the NZCR. Quality assurance of
the WBCR is maintained through a regular audit process. The
WBCR is the most complete regional breast cancer register in New
Zealand at present and validity of its data has been established
previously [14].

2.2. Data

All newly diagnosed primary invasive breast cancer records
over a 13-year period from 01/01/1999 to 31/12/2011 were
identified from the WBCR and compared with the same records for
the Waikato region from the NZCR. Each record was matched by
date of diagnosis and National Health Index number; a unique
personal identification number used in all New Zealand health
records for patient identification. From a total of 2623 invasive
breast cancers identified for the period under review from the
WBCR and the NZCR, women with a post mortem diagnosis of
breast cancer (n = 4) and women recorded under a different area
(n = 9) were excluded. Four cases from the WBCR not known to the
NZCR and 43 cases from the NZCR not included in the WBCR
(ineligible due to residence outside Waikato or due to records not
available to the WBCR) were excluded from comparisons.

2.3. Variables

Extent of disease (i.e. degree of spread of the tumour within the
body/tumour stage) from the NZCR for selected breast cancers
were compared with same data from the WBCR. WBCR data were
treated as the benchmark and completeness and accuracy of the
NZCR staging records were analyzed against the WBCR.

All stage comparisons were performed according to SEER extent
of disease classification which classifies tumours into 4 categories;
localized, locally invasive (into skin or chest wall), involving
regional lymph nodes (LN) and metastatic (i.e. tumour spread
beyond breast and regional lymph node) disease [7].

Patient ethnicity was identified from the WBCR, which records
self-identified ethnicity collected as a part of the WBCR consent
process as per the Ministry of Health ethnicity data protocols. If
self-identified ethnicity was not available from the WBCR consent
form then ethnicity from the patient health service records was
used. Socioeconomic status of each woman was determined based
on the New Zealand Deprivation Index 2006 (NZDep2006) [15].
NZDep2006 assigns small areas of residence (mesh block areas
with a median population of approximately 100) a socioeconomic
deprivation decile on a scale of 1–10 based on nine socio-economic
variables measured during 2006 population census; 1-most
deprived, 10-least deprived.
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As a pathology report from primary tumour excision would
only be available for women undergoing primary surgical
interventions, primary therapeutic surgical intervention was
included as a predictor for staged cancer in the NZCR. Women
undergoing only diagnostic or palliative surgical interventions or
undergoing no surgical treatment were classified as no thera-
peutic surgical intervention.

Individual patient comorbidities were identified from the
WBCR. The WBCR records all existing comorbid illnesses at the
time of diagnosis of breast cancer, based on patient clinical records
and the National Minimum Dataset, which includes comorbid
illnesses for all hospital treated patients. A comorbidity score for
each patient was calculated using the Charlson Comorbidity Index
(CCI). CCI uses 19 medical conditions, each allocated a weight of 1
to 6 depending on the adjusted relative risk of 1-year mortality,
and added together to give an overall score [16]. Comorbidity index
score was grouped into 3 categories: 0, 1–2 and 3+.

2.4. Statistical analysis

Statistical analysis was performed in SPSS (Version 22). WBCR
data for all women with an unknown stage in the NZCR were
explored in a univariate analysis using Chi squared (x2) tests for
trend. For staged cancers in the NZCR, sensitivity and specificity for
each stage were calculated against the WBCR stage. Factors
associated with unstaged cancer were explored in a multivariable
logistic regression model. Survival each cancer stage in the NZCR
and the WBCR were compared using Kaplan–Meier survival curves.
A Cox proportional hazard model was used to estimate the risk of
mortality for unstaged compared with staged cancers adjusting for
age, comorbidity, ethnicity and cancer stage.

Ethical approval for this study was obtained from the New
Zealand Northern ‘A’ Ethics Committee (Ref. No. 12/NTA/42).

3. Results

From a total of 2623 newly diagnosed primary invasive breast
cancers identified from the WBCR and NZCR, 2563 cancers were
found to be eligible for this study. Of these, 1 cancer for which the
stage was not recorded in the WBCR was excluded leaving 2562
cancers for stage comparison.

Table 1 shows the distribution of discrepancies between the
WBCR and the NZCR in relation to extent of disease. Overall, 315
(12.3%) of cancers in the NZCR were recorded as unknown stage. Of
the cancers with a known stage in the NZCR, 2121 (94.4%) were
found to be accurately staged compared with the WBCR. Higher
proportions of unstaged and inaccurately staged cancers were seen
for metastatic and locally invasive cancers compared to localized
and lymph node positive cancers (Fig. 1). Sensitivity of each extent
of disease category in the NZCR was 97.7%, 84%, 93.7% and 73.9% for
localized, locally invasive, LN involved and metastatic cancer,
Table 1
Extent of cancer (stage) at diagnosis in the New Zealand Cancer Registry compared wit

WBCR extent of cancer

Localized Locally invasive 

n % n % 

NZCR extent of cancer

Localized 1186 84.2 4 10.3 

Locally invasive 4 0.3 21 53.8 

LN involved 20 1.4 0 0.0 

Metastatic 4 0.3 0 0.0 

Unknown 194 13.8 14 35.9 

Total 1408 100 39 100 
respectively. Specificities for respective extents of disease were
95.3%, 99.5%, 96.5 and 99.4%.

Stage distribution for staged cancers in the NZCR was highly
and significantly (p < 0.001) correlated with the overall stage
distribution in the WBCR over the study period and is shown in
Fig. 2. Highest correlation was observed for locally invasive
cancers (correlation coefficient = 0.81), while the correlations of
0.75 and 0.69 were observed for regional and metastatic cancer,
respectively.

Table 2 shows a comparison of factors associated with stage
known and unknown cancers in the NZCR. Advanced stage, higher
comorbidity score, not undergoing therapeutic surgery and overall
mortality were significantly higher for unstaged cancers
(p < 0.001). No significant difference in the rate of unstaged
cancer between Māori and NZ European (the two main ethnic
groups included) were observed. However, because a higher
proportion of Māori women were noted to have metastatic breast
cancer compared to NZ European women (11.6% vs. 4.7%), a
separate analysis was performed for unstaged metastatic cancer by
ethnicity. Of the Māori women with unstaged cancer, 27.7% (13 out
of 48) had metastatic cancer compared to 7.8% (20 out of 257) for
NZ European women, a difference which was statistically
significant (p < 0.001). Overall underestimation of the incidence
of metastatic breast cancer in the NZCR was 21% (5.9% in the WBCR
vs. 3.8% in the NZCR); 29.5% for Māori and 20.6% for NZ European
women, respectively.

A multivariate logistic regression was performed with
unstaged cancer as the outcome variable and age category,
ethnicity, deprivation, comorbidity index and therapeutic
surgery as covariates. This identified advancing age (OR = 1.63,
1.37–1.93), higher comorbidity score (OR = 1.51, 1.20–1.71) and
not undergoing therapeutic surgery (OR = 7.43, 5.37–10.3) as
h extent of cancer at diagnosis in the Waikato Breast Cancer Register 1999–2011.

LN involved Metastatic Total

n % n % n %

44 4.6 1 0.7 1235 48.2

4 0.4 2 1.3 31 1.2

837 86.8 27 17.9 884 34.5

8 0.8 85 56.3 97 3.8

71 7.4 36 23.8 315 12.3

964 100 151 100 2562 100
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factors significantly associated with unknown cancer stage in the
NZCR (data not shown).

A gradual and a significant reduction (p < 0.001) in unstaged
cancers and a complementary increase in accurately staged cancers
in the NZCR were observed (Fig. 3). Reduction in unstaged cancer
was more pronounced from 1999 to 2004 and since had only a
minimal change. Even in 2011, approximately 12% of breast cancers
included in the NZCR were either unstaged or staged inaccurately
(i.e. unstaged 6.9% and inaccurately staged 5.7%) compared with
the WBCR.

A survival analysis was performed to compare overall crude
survival rate by extent of cancer in the NZCR and the WBCR (Fig. 4).
Unstaged cancer in the NZCR showed a 5-year survival of 55.9%
which was between the survival rates for regional (locally invasive
and/or regional lymph node positive) at 77.3% and metastatic
disease at 12.9%, respectively. For women with regional disease,
both the NZCR and the WBCR exhibited almost similar survival
Table 2
Distribution of characteristics associated with stage known and unknown breast cance

Characteristic Total (N = 2563) Stage know

n % n 

Age group

<40 134 5.2 124 

40–59 1150 44.9 1055 

60–79 977 38.1 877 

80+ 302 11.8 191 

Ethnicity

NZ European 2077 81.0 1820 

Māori 380 14.8 332 

Pacific 50 2.0 40 

Other 56 2.2 55 

Deprivation

1–2 255 9.9 229 

3–4 257 10.0 225 

5–6 573 22.4 504 

7–8 813 31.7 700 

9–10 665 25.9 589 

Charlson score

0 2066 80.6 1875 

1–2 418 16.3 318 

3+ 79 3.1 54 

Therapeutic surgery

Yes 2348 91.6 2143 

No 215 8.4 104 

Outcome

Non-death 1875 73.2 1729 

Death 686 26.8 516 

Deaths (n = 686)

Breast cancer 409 59.6 334 

Other cause 272 39.7 177 

Unknown 5 0.7 5 
rates (5-year survival 77.3% vs. 76.4%). For localized disease WBCR
women had a worse survival (5-year survival 86.6% vs. 90.1%)
while for metastatic cancer, the WBCR survival was better (5-year
survival 17.3% vs. 12.9%) compared with the NZCR.

Cox proportional hazard model (Table 3) identified that
unstaged cancers were associated with a significantly higher risk
of overall mortality (HR = 1.59, p < 0.001) compared with staged
cancers in the NZCR after adjusting for age, comorbidity index and
cancer stage.

4. Discussion

A high rate of overall case completeness and a high accuracy of
staging for staged breast cancer in the NZCR were observed in this
study. Further, between the two registries, a high correlation in
stage distribution over the study period and roughly comparable
overall survival rates by stage was observed, despite the
substantial proportion of unstaged invasive breast cancers
rs in the New Zealand Cancer Registry for the Waikato region 1999–2011.

n Stage unknown p

% n %

92.5 10 7.5 <0.001

91.7 95 8.3

89.8 100 10.2

63.2 111 36.8

87.6 257 12.4

87.4 48 12.6 0.887

80.0 10 20.0 0.164

98.2 1 1.8 0.028

89.8 26 10.2 0.586

87.5 32 12.5

88.0 69 12.0

86.1 113 13.9

88.6 76 11.4

90.8 191 9.2 <0.001

76.1 100 23.9

68.4 25 31.6

91.3 205 8.7 <0.001

48.4 111 51.6

91.0 170 9.0 <0.001

77.9 146 22.1

81.7 75 18.3 <0.001

65.1 95 34.9

100.0 0 0.0



Fig. 4. Kaplan–Meier survival curves by cancer stage for invasive breast cancers included in the New Zealand Cancer Registry and the Waikato Breast Cancer Register for the

Waikato region 1999–2011.
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included in the NZCR. Although the proportion of unstaged cancer
has improved, in 2011 the proportion of unknown and inaccurate
staging was still 12%. Women with advanced stage cancers, higher
comorbidity score and women who were not receiving therapeutic
surgical interventions were significantly over-represented among
unstaged cancers. Maori women were significantly over-repre-
sented in unstaged metastatic breast cancer. Comparable rates of
case completeness, staging accuracy and unstaged tumours have
previously been reported for breast cancer from population based
cancer registries in the United States, the United Kingdom, the
Netherlands, Denmark and Germany [11,17–21]. To our knowl-
edge this is the first independent audit of the breast cancer records
of the NZCR performed since mandatory reporting was introduced
in New Zealand in 1994.

Reasons for unstaged cancer can be grouped into two
categories; lack of staging and lack of reporting. Lack of staging
occurs, for example when life expectancy is limited due to severe
comorbidities or old age, due to patient refusal and in situations
where necessary staging investigations were not available locally
or where a patient could not afford investigations [22–24]. Second,
where the cancer stage was known to the treating physician or
recorded in clinical documents but was not reported to the cancer
registry [24]. Since the breast and axilla are relatively easily
accessible areas both clinically and with simple imaging, clinical
Table 3
Multivariable Cox proportional hazard model for overall mortality risk for unstaged vs

Characteristic 

Staging status (NZCR) Staged 

Unstaged 

Charlson scorea 0 

1–2 

3+ 

Stage (WBCR)b Localized 

Locally invasive 

Regional LN involved 

Metastatic 

Age category (years) <40 

40–59 

60–79 

80+ 

HR, hazard ratio; CI, confidence interval.
a Charlson Comorbidity Score.
b Waikato Breast Cancer Register.
stage at least is expected to be available for most, if not all women
with breast cancer. This is confirmed by the fact that the WBCR has
been able to record cancer stage for all but one woman, based on
one or more of clinical, imaging and histopathology records.

Staging of cancers by the NZCR depends on diagnostic
and therapeutic information obtained from pathology reports
and other hospital records provided by reporting laboratories and
hospitals. However, it appears that there has been a relative lack of
non-pathologic (i.e. clinical and imaging) information being
provided to the NZCR, which is evident by a high rate of unstaged
cancer seen among women not undergoing therapeutic surgery.
This is further supported by a high proportion of metastatic breast
cancer (43.7%), which in most situations is diagnosed through
imaging, being under-staged or unstaged in the NZCR. This error
has led to a significant underestimation of the true incidence of
metastatic breast cancer by almost 30% for Maori and by 20% for NZ
European women. This underestimation explains the reason for
unstaged cancers exhibiting a rate of survival worse than regional
disease. Similar patterns of survival for several types of unstaged
cancers in the NZCR including breast, colon and lung has been
reported by Gurney and colleagues [9].

As we have observed, unstaged cancer was more likely to be
associated with metastatic disease compared to localized or lymph
node involved disease. As such, statistical analyses which exclude
. staged cancer in the New Zealand Cancer Registry.

HR 95% CI p

Ref <0.001

1.59 1.32–1.92

Ref <0.001

2.16 1.81–2.57

3.60 2.69–4.80

Ref <0.001

2.39 1.58–3.61

1.87 1.58–2.23

12.2 9.77–15.3

Ref <0.001

0.65 0.45–0.95

0.92 0.63–1.33

2.19 1.48–3.24
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these unstaged cancers, or analyses that consider these data as
missing at random and apply statistical techniques such as simple
multiple imputation or inverse probability weighting will likely
lead to biased estimates of the true stage distribution [25].
Although more complex methods including multiple imputation
combined with either chained equations or stage modelling have
been shown to provide more accurate estimates of stage
distribution [20], these are not used widely due to their complex
nature.

This study assumes that the WBCR breast cancer data were
captured perfectly without errors from all available records. The
WBCR involves collecting breast cancer data from clinical records
and pathology reports and entering data into a database by trained
data entry personnel. Close supervision by two breast surgeons (IC
and SS) and a stringent quality control and audit process is in place
to maximize the completeness, quality and accuracy of the WBCR
records. All these measures we believe have helped to minimize
errors in the WBCR database and underlie the main strength of this
study.

In 2010, an independent review of the NZCR recommended an
increase in breadth of data collected, particularly through
collection of clinical and imaging staging information at the time
of diagnosis (clinical TNM/cTNM) to enhance accuracy of staging
and to minimize number of unstaged cancers [26]. As we have
reported, more than 50% of unstaged breast cancers were from
women not undergoing therapeutic surgical interventions and
using cTNM was expected to capture clinical staging data for a
majority of otherwise unstaged cancers. Based on these recom-
mendations, a focussed pilot project is currently being trialled by
the NZCR to identify the feasibility of collecting and relaying cTNM
data through Multi-Disciplinary Meetings (MDM) to the NZCR [26].
In New Zealand, the vast majority of cancers will be managed
through MDM’s once the National Tumour Standards of Service
Provision are implemented. If this system is successful, it is
expected to capture accurate cTNM staging data for a majority of
cancers. As more structured and reliable information is expected to
be provided through synoptic reporting, the NZCR is considering a
system for automated electronic transfer of pathology information
for more efficient transfer of pathology data to the NZCR.

Population based national cancer registries including the NZCR
has the objective of providing key cancer variables such as
incidence, mortality, inequities, stage and basic cancer character-
istics with a complete nationwide coverage. The NZCR has
performed a commendable job over time to provide these key
cancer variables with a very high coverage, which is in par with the
top national cancer registries in the world. Despite some deficiency
in stage coverage as observed in this study, the NZCR has captured
proportional as well as trends in stage distribution over the study
period with a fairly high accuracy. From an epidemiological point
of view, this evidence confirms the NZCR stage as a valid marker for
most population statistical purposes, despite some limitations in
areas including metastatic breast cancer.

The NZCR does not possess details of other important cancer
related data such as diagnostic process, treatment details and
timeliness of treatment and outcomes including local and
metastatic recurrence as these aspects are beyond the scope of
a national cancer registry [26]. Tumour specific regional or national
registries like the regional breast cancer registries are equipped to
capture comprehensive and accurate tumour specific information.
Detailed information helps to identify quality of care issues around
and to recognize where quality improvement could be undertaken
to achieve better patient outcomes. Further, there is potential for
these regional registries to be linked electronically to the NZCR in
the future to enhance accuracy and completion of NZCR data.
Currently, the four regional breast cancer registries, prospectively
collect comprehensive breast cancer data from diagnosis through
treatment, follow up and outcomes. Unfortunately, lack of
recognition of the importance of these breast cancer registries
and hence lack of funding is threatening the continuation of the
registries and has prevented further expansion to incorporate
other regions of the country.

In conclusion, while acknowledging the commendable perfor-
mance of the NZCR, we emphasize that to increase the usefulness
of the NZCR, improvements need to be made in completeness and
accuracy of staging data and rate of TNM recording. To this end, it is
crucial that all avenues for relaying cancer information to the NZCR
are explored and that appropriate methods are implemented.
Improvements to the completeness and quality of data on the
NZCR will allow a more reliable estimation of important cancer
issues, especially for metastatic breast cancer incidence. We found
an almost 30% underestimation of metastatic breast cancer
incidence for Maori compared with an almost 20% underestima-
tion for NZ European women. These findings provide reference for
analysis of the NZCR data, in particular for consideration of analysis
of unstaged cancers by ethnicity. Alongside these improvements in
the NZCR, national and regional cancer registries need to be
supported to continue and improve to provide detailed cancer data
to inform cancer control for the New Zealand population.
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