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ABSTRACT

INTRODUCTION: The prevalence of cancer in the community is likely to be increasing due to an ageing
population, implementation of cancer screening programmes and advances in cancer treatment.

AIM: To determine the prevalence of primary invasive cancers in a large general practice patient
population in New Zealand and to characterise the health-care status of these cancer patients.

METHODS: Data were sourced from the patient management system of a large general practice
(n = 11,374 patients) in a medium-sized Waikato town and from the New Zealand Cancer Registry
dataset to identify patients diagnosed with cancer between January 2009 and December 2018.

RESULTS: There were 206 cancer diagnoses in 201 patients; 35 cancers were diagnosed in 1887 Maori
patients (1.9%) and 171 in 9487 non-Maori patients (1.8%). The age-standardised prevalence was
3092/100,000 in Maori patients and 1971/100,000 in non-Maori patients. The most prevalent cancers
were breast, male genital organ, digestive organ and skin cancers. In May 2019, 81 of 201 (40.8%)
patients with cancer were receiving only usual care from their general practitioner, whereas

66 (32.8%) were having their cancer managed in secondary care. Comorbidities were common,
including hypertension (38.8%), gastrointestinal disorders (29.9%) and mood disorders (24.4%).

DISCUSSION: Results suggest that there may be disparities in cancer prevalence between Maori and
non-Maori patients, although this needs to be confirmed in other general practices. Furthermore,
primary care appears to be responsible for most of the care in this patient cohort and workloads

should be planned accordingly, particularly with the high incidence of comorbidities.
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Introduction

The prevalence of cancer in primary care is expec-
ted to increase, with more cancer survivors requir-
ing ongoing treatment, surveillance and end-of-life
care.' The reasons for this are multifactorial: an
ageing population means the number of people

CSIRO Publishing

developing cancer is increasing; advances in cancer
treatment means that people are living longer; and
implementation of cancer screening programmes
means they are being diagnosed earlier in the cancer
pathway, which in turn makes curative treatment
more likely.>* However, there is only limited
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WHAT GAP THIS FILLS

What is already known: There is increasing workload in primary
care related to care of cancer survivors. There are many ways
primary care can be involved in the care of cancer survivors.

What this study adds: This is the first New Zealand study
reporting on the prevalence of cancer in primary care. It
describes the characteristics of the care needs of cancer
survivors in primary care.
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reporting of the number of patients in New Zealand
primary care who have a current or previous diag-
nosis of cancer. Recently, a review of linked health
data from 1995 to 2013 indicated that the age-
standardised prevalence of cancer in New Zealand
was 2.8% in people aged =15 years and was highest
in older people, Maori women and people living in
the least deprived areas.* However, although this
study provides a robust analysis of existing data,
the data used are now 7 years old and the report
does not include primary care determinants of
health (eg comorbidities) or general practice
management needs.

General practice is an essential part of cancer care as
it is directly involved in all stages of the cancer
continuum, from screening, diagnosis and referral to
secondary care, to ongoing support post-treatment.
A systematic review of 15 studies highlighted the
importance of general practitioners (GPs) in pro-
viding support for cancer information, recovery,
treatment and ‘life-adjustment’ issues, noting also
that the primary care needs of cancer survivors are
often not met.” During active cancer treatment,
many cancer patients receive treatment from sec-
ondary care services with no active involvement of
their GP during this time.® As a result, when patients
are later discharged back into the care of their GP,
they may be uncertain about who is responsible for
ongoing cancer-related care, with resulting deficits in
overall follow-up care.® As survivors are at risk of
cancer recurrence or may have cancer- or treatment-
related problems, they need thorough and ongoing
patient follow up in general practice.

GPs can also monitor emerging conditions related
to cancer treatment; for example, osteoporosis may

develop following endocrine therapies;® heart dis-
ease with chemotherapy or radiotherapy;™'* and
venous thromboembolism'" or secondary cancers
may occur.'>"* Additionally, cancer dispropor-
tionately affects the elderly, who are more likely to
present with comorbidities."* Unlike younger
patients, where cancer treatment can be life-saving,
treatment of elderly patients may worsen geriatric
symptoms and this must be appropriately managed
by both primary and secondary care services."®

For GPs to provide effective care to cancer patients
at all stages of the cancer continuum, they need to
be aware of the likely cancer prevalence in their
patients and the typical health-care management
needs of these patients. Patients’ needs may be
weightier in younger patients and in patients with
particular types of cancer (eg breast). Supportive
care needs are also different for male and female
cancer patients.'® New Zealand GPs should be
aware of marked inequities in cancer care'”'® and
outcomes'® > for Maori cancer patients and
survivors that occur along the entire cancer care
pathway, largely attributable to the westernised
model of health care widely used in New Zealand
not catering to the needs of many Maori
patients.**

The aim of this study was to determine the preva-
lence of primary invasive cancer in a large general
practice patient population and to measure differ-
ences in cancer prevalence between Maori and non-
Maori patients.

Methods

This study was completed in a large general practice
with 11,374 registered patients in May 2019. The
practice is located in a small town (population
17,500 in 2019) in the Waikato region. Ethics
approval for this study was granted by the Health
and Disability Ethics Committee (ref NZ/1/
1C32112).

Data collection

To identify cancer cases in the general practice, two
strategies were used. First, the practice’s electronic
Patient Management System (MedTech 32,

https://medtechglobal.com) database was queried
using the query function for all cases matching the
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Read code clinical terminology system: B*
(Neoplasms) and ‘History of Disease’ with a date of
classification between January 2009 and December
2018. Second, a list of National Health Index
(NHI) numbers of all enrolled patients was cross-
referenced against the New Zealand Cancer Reg-
ister to identify additional cases of cancer recorded
in the same time frame (the date of the latest cancer
registration was used). These two datasets were
then combined for analysis. Only invasive cancers
(excluding non-melanoma skin cancers) were
included in this study.

Next, the clinical records of each cancer patient
were retrieved from the Practice Management Sys-
tem and we extracted data relating to age, gender,
ethnicity, date of cancer diagnosis, cancer type,
Surveillance Epidemiology and End Result (SEER)
summary stage at diagnosis,25 cancer treatment
modalities and the current health-care status of the
patient (as at May 2019). Patient ethnicity was
categorised as Maori or non-Maori according to the
records, using prioritisation to manage multiple
ethnicities. The health-care status of patients was
defined as being under standard care by GPs; being
in the care of secondary care after completion of
treatment; currently receiving active cancer treat-
ment from secondary care (where ‘secondary care’
refers to the medical, surgical and radiation oncol-
ogy services provided by Waikato District Health
Board); receiving active cancer treatment from the
general practice; or receiving palliative care. Addi-
tional information collected included comorbidities
(at any time), defined using the C3 databased
index.*

Data analysis

Data are reported for all cancer patients, and for
Maori and non-Maori separately. Other ethnic
groups are not separately reported due to low
numbers. Differences between Maori and non-
Maori were examined by using Chi-squared tests,
with a P-value <0.05 considered significant. Patient
age is reported as age at the time of the data audit
(30 May 2019). The age-standardised prevalence of
cancer, and the prevalence of key cancers were
calculated using the World Health Organization
Standard Population as a reference.”’ Statistical
analyses were conducted using IBM SPSS Statistics
(SPSS Inc., Chicago, IL, USA).
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Results

The primary care database search identified 180
primary invasive cancer diagnoses during the study
period, including five patients having two primary
invasive cancers diagnosed during this time. All
cancer cases were recorded in the New Zealand
Cancer Register, except for the 32 cases diagnosed
in 2018 due to Register data being complete only
until December 2017 at the time of this study. A
further 21 cancer diagnoses were recorded in the
New Zealand Cancer Register (2009-17), but not in
the primary care dataset. These included 14 cases
that had not been recorded and seven cancers that
were coded in the Patient Management System as
procedures rather than as a cancer diagnosis (eg
mastectomies and prostatectomies). The combined
primary care and Cancer Register dataset therefore
contained 206 primary invasive cancers in 201
patients (aged =15 years), giving an overall crude
10-year cancer prevalence rate of 1.8% (1.9% for
Maori and 1.8% for non-Maori).

Of patients with a cancer diagnosis, 79.6% (160)
were New Zealand European, 17.4% (35) were
Maori, 1.0% (2) Pasifika and 2.0% (4) were of other
ethnicity. The mean age of patients with cancer was
61.7 years for Maori and 64.3 years for non-Maori.
The prevalence of invasive cancer in Maori and
non-Maori by age, gender and cancer site is
reported in Table 1.

Overall, a greater proportion of cancer patients
were female (58.7% vs. 41.3% male; P << 0.0001)
and the ratio of female-to-male patients was
slightly higher for Maori (1:1.5) than non-Maori
patients (1:1.4). Cancers were most frequently
reported in patients aged >60 years, with the
highest prevalence (9.7%) in patients aged >80
years. However, in Maori patients, cancer preva-
lence was highest in patients aged 60-69 years
(14.1%; Table 1).

The most common cancers were breast (n =61, 1.1%
of female patients), male genital (prostate, n =36
[0.6%]; and testicular, n = 3 [0.1%] of male patients),
digestive (colorectal [n = 25], stomach [n=2],
pancreatic [n = 2], other [n = 3];0.3% of all patients)
and skin cancer (all melanoma, n =26, 0.2%). The
prevalence of respiratory cancer was significantly
higher in Maori patients (0.1% vs. 0.01%; P = 0.020)
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Table 2. Current health status of cancer cases (number of patients) by year of diagnosis

Current state

Years since diagnosis

| Yeassiwcedimgnoss |
< 2 ] s ] e | 5 | ot ] Toul

All patients
GP standard care 5(6.1) 7(8.5) 4(4.9) 8(9.9) 12 (14.6) 6(7.9) 40 (48.8) 82
Follow up by secondary care 17 (25.4) 14 (20.9) 9(13.4) 7 (10.4) 8(11.9) 1(1.5) 11 (16.4) 67
Active treatment by secondary care 11 (24.4) 9 (20.0) 3(6.7) 6 (138.3) 5(11.1) 3(6.7) 8(17.8) 45
Active treatment by GP 0 1(14.3) 2 (28.6) 2 (28.6) 0 1(14.3) 1(14.3) 7
Palliative care involvement 0 1(20.0) 1(20.0) 2 (40.0) 1(20.0) 0 0 5
TOTAL 33(16.1) 32(155) 19(9.2) 25(121) 26(12.6) 11(53)  60(29.1) 206
Maori patients
GP standard care 3(30.0) 1(10.0) 0 1(10.0) 0 2(20.0) 3(30.0) 10
Follow up by secondary care 7 (63.8) 1(7.7) 1(7.7) 1(7.7) 2 (15.4) 0 1(7.7) 13
Active treatment by secondary care 5 (62.5) 2 (25.0) 0 0 0 1(12.5) 0 8
Active treatment by GP 0 0 1(83.3) 1(33.9) 0 0 1(83.3) 8
Palliative care involvement 0 1(100) 0 0 0 0 0 1
TOTAL 15(42.9) 5(143) 2(5.7) 3(8.6) 2(5.7) 3(8.6) 5(14.3) 35
Non-Maori patients
GP standard care 2(2.8) 6(8.3) 4 (5.6) 7(9.7) 12 (16.7) 4 (5.6) 37 (51.4) 72
Follow up by secondary care 10 (18.5) 13 (24.1) 8(14.8) 6(11.1) 6(11.1) 1(1.9) 10 (18.5) 54
Active treatment by secondary care 6(16.2) 7 (18.9) 3(8.1) 6(16.2) 5(18.5) 2(5.4) 8(21.6) 37
Active treatment by GP 0 1(25.0) 1(25.0) 1(25.0) 0 1(25.0) 0 4
Palliative care involvement 0 0 1(25.0) 2 (50.0) 1(25.0) 0 0 4
TOTAL 18(10.5) 27(15.8) 17(10.0) 22(129) 24(140) 8(4.8) 55(32.2) 171
Data are presented as n (%).
and was numerically higher for head and neck palliative care. Similar proportions of Maori and
cancers (0.11% vs. 0.02%; P = 0.072). non-Maori cancer cases were being followed up by
secondary care (37.1% vs. 31.6%), as were the
Table 2 summarises the number of years since proportion receiving active treatment from sec-
diagnosis of cancer and the current healthcare ondary care (22.9% vs. 21.6%), although Maori
status of these cancer cases. Nearly one-third of all ~ patients were less likely to be under usual follow-up
cancer cases in this practice (29.1%) had been care from their GP (28.6% vs. 42.1%), but more
diagnosed 6-10 years ago, but this proportion likely to be receiving active treatment from the GP
differed for Maori and non-Maori patients (32.2%  (8.6% vs. 2.3%).
vs. 14.3% respectively). Significantly more Maori
patients were diagnosed within the previous 12 Table 3 summarises the age-standardised rate
months (P=0.001). At the time of auditing this (ASR) for invasive cancers by site. Overall, the age-
information (May 2019), half (54.4%) of all patients  standardised 10-year prevalence rate was 3092/
were still under specialist care, but many (n =82, 100,000 for Maori and 1971/100,000 for non-
39.8%) were receiving standard GP follow-up care ~ Maori. Breast, digestive, male reproductive, head
only. Seven cancer cases (five breast and two pros-  and neck, bone and respiratory cancers were more
tate; 3.3%) were currently receiving active treatment  prevalent in Maori patients, whereas the ASR of
from their GP (endocrine therapy after specialist haematological, skin, urinary and endocrine can-
discharge) and five cases (2.4%) were receiving cers was higher in non-Maori patients. Maori
JOURNAL OF PRIMARY HEALTH CARE 219
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Table 3. Age standardised 10-year cancer prevalence rate (ASR) per 100,000 population during 2009-18

Maori ASRT Non-Maori ASRT Non-Maori Mean age Odds ratio (95% CI)

Breast* 1,164 63.7 64.6 1.7 (1.5-1.9)
Prostate® 807 63.1 483 69.5 7(1.5-1.9)
Testicular® 137 21 43 47 2(2.3-4.5)
Digestive organs 480 60.7 192 68.6 2.5(2.1-8.0)
Haematological 115 62.1 149 52.1 8(0.6-1.0)
Female genital organs* 81 61.2* 96 69.5 8(0.6-1.1)
Head and neck 132 67.7 13 73.0 I
Respiratory 113 64.8 7 73.7* I
Bone 63 64.8* 17 15.0* I
Nervous system 0 = 14 52.0 =
Skin 0 = 191 63.3 =
Urinary tract 0 - 36 74.3 -
Endocrine 0 - 43 56.5 -
Total 2110 1276 1.7 (1.6-1.8)

Cl (confidence interval).

* Indicates only one patient.

TAge standardised rate (ASR) are expressed per 100,000 population (Maori and non-Maori) and standardised to the WHO World Standard population.?®
*Calculated for female patients only: n =980 (Maori) and 4713 (non-Maori).

SCalculated for male patients only: n =907 (Maori) and 4703 (non-Maori).

l0dds ratios not calculated for cancers where there were less than six or fewer cases in total.

Table 4. Prevalence of comorbidities in patients with a previous diagnosis of cancer (2009-18)

Number of cancer patients
Comorbidity” “m Non-Maori (n =169) P-value (Maori vs. non-Maori)

Hypertension 78 (38.8) 14 (43.4 64 (37.9) 0.559
Gastrointestinal disorder 60 (29.9) 8 (25.0) 52 (30.8) 0.512
Anxiety and behavioural disorder 49 (24.4) 4(12.5) 45 (26.6) 0.089
Other malignancy 27 (13.4) 3(9.4) 24 (14.2) 0.467
COPD or asthma 34 (16.9) 9(28.1) 25 (14.8) 0.066
Bone disorder 31 (15.4) 1(8.1) 30 (17.8) 0.035
Diabetes 9(9.5) 6(18.8) 3(7.7) 0.050
Endocrine 24 (11.9) 4 (12.5) 20 (11.8) 0.911
Joint disease 23 (11.4) 3(9.4) 20 (11.8) 0.696
Obesity 23 (11.4) 9(28.1) 4(8.3) 0.001

‘Based on the C3 index.?®
Data are presented as n (%).
COPD (chronic obstructive pulmonary disease).

patients had a 10-fold increase in the risk of head ~ The comorbidities of cancer patients are shown in
and neck cancer and a 16-fold increase in risk of Table 4. The most common comorbidities were
respiratory cancer (Table 3). hypertension (n =78, 38.8%), followed by
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gastrointestinal disorders (n =60, 29.9%), anxiety
and behavioural disorders (n =49, 24.4%) and
other malignancies (n =27, 13.4%). Obesity (28.1%
vs. 8.3%; P=0.001) and diabetes (18.8% vs 7.7%;
P =0.05) were more common in Maori than non-
Maori cancer patients, whereas bone disorders were
significantly less common in Maori (3.1% vs. 17.8%;
P =0.035). Differences in other comorbidities did
not reach statistical significance, though chronic
obstructive pulmonary disease or asthma was twice
as common in Maori patients (28.1% vs. 14.8%;

P =0.066). The number of patients with zero
(11.4% vs. 13.9%, P =0.700), one (22.9 vs. 21.7;
P=10.900), two (17.1 vs. 16.9, P=1.000) and three
comorbidities (51.5 vs. 47.2%, P = 0.700) was also
similar in Maori and non-Maori patients.’®

Discussion

Using a combined dataset of primary care and New
Zealand Cancer Register data, the crude 10-year
prevalence of cancer in this practice was 1.8%,
representing 201 patients from a current enrolled
population of 11,374. A predictive modelling study
in the United Kingdom suggested that a practice
with 2000 patients would be expected to have ~70
invasive cancer patients (3.5%),” and similar
modelling in Australia estimated 3.6% of the pop-
ulation were patients with invasive cancer.”® The
prevalence in our study is lower than in these
countries, but higher than the 1% of Israeli primary
care patients reported to have cancer in 1990.*° The
prevalence of cancer in our study is also lower than
the 18.5-year cancer prevalence of 2.8% reported in
New Zealand previously.* The differences may be
due to the shorter time period covered by our study
or to the characteristics of the study practice not
being representative of the national prevalence.*

Further, studies reporting on cancer incidence or
prevalence from national health datasets rely on the
use of cancer registrations and thus report primarily
on new and current cases of cancer, rather than the
number of patients who are now post-treatment
and ‘surviving’ their cancer diagnosis. Such data
make it difficult to comprehensively understand the
burden of cancer in primary care in New Zealand,
particularly as cancer patients now survive longer
because of earlier detection and improved treat-
ment regimes. The use of the national statistics data
to estimate cancer prevalence is welcome, but it

JOURNAL OF PRIMARY HEALTH CARE

would be useful to also know the number of cancer
patients who are now in remission or have survived
their diagnosis but still require treatment. Data
from the US found that 64% of cancer patients now
survive for at least 5 years and 40% for at least 10
years after their diagnosis.” Thus, even using crude
national estimates of incidence for the most com-
mon cancers (prostate, colorectal, melanoma and
lung),”® we can estimate that ~10,000-15,000 New
Zealanders survived their cancer diagnosis during
this 5-year period and will now be requiring ongo-
ing cancer care.

General practitioners are traditionally the doctors
most likely to look after cancer survivors. In one
Dutch study, the number of primary care visits by
survivors of breast and prostate cancer compared to
control patients without cancer was significantly
increased by 24%, with the greatest increase in the
number of visits recorded 2-5 years after diagno-
sis.>! These data suggest that GPs should be pre-
pared to deal with the increased amount of aftercare
that cancer survivors require, particularly as other
studies report that cancer survivors may have a
strong preference for follow up from secondary
rather than primary care.>” Reasons cited for this
have included a perceived lack of cancer expertise
by GPs and their lack of involvement with original
cancer care.” In one US study, only 40% of GPs
reported that they were confident in their own
knowledge of testing for cancer recurrence and 60%
of oncologists doubted that primary care doctors
had the skills required for appropriate testing of
cancer recurrence.” Although perceptions of the
capability of medical staff in New Zealand for
follow-up cancer care are unknown, a small number
of studies do report that good relationships with
GPs are essential for expediting the process of
cancer diagnosis.**>® However, as the results of our
study suggests, the number of primary care patients
who are diagnosed with cancer is low, although
these rates will differ in practices in other regions.
This warrants further study.

We also showed in this study that although the
prevalence of cancer in Maori patients was only
slightly higher than that for non- Maori patients
(1.9% vs. 1.8%), there was a significantly higher 10-
year ASR (3092 vs. 1971/100,000 population). This
aligns with the recent national review of cancer
prevalence® and with other studies reporting that
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both the incidence and survival of many cancers are
disproportionately worse in Maori.”**”*® This may
be attributable, at least in part, to the New Zealand
primary health-care system not meeting the needs
of the Maori population.”**” However, we also note
that in our limited dataset, Maori were younger at
diagnosis for many of these cancers. This may
explain why the ASR was higher for Maori than for
non-Maori, but crude rates were similar. This needs
exploring further, preferably with a larger dataset.

The difference in ASRs between Maori and non-
Maori may also be explained by nearly half of all
Maori cancer cases (15/35) in this practice being
diagnosed <12 months ago, and this may have
skewed this dataset. The reasons for this recent
increase in the number of Maori cancers is
unknown, but may be due to a recent increase in
Maori enrolment at the practice or a shift of Maori
patients away from this practice whereby patients
diagnosed earlier are no longer enrolled.

For GPs to provide holistic patient care, it is
important to manage the comorbidities of cancer
patients as well as the original cancer diagnosis."*
As our study reports, many cancer patients had
comorbidities, including hypertension (38.8%),
gastrointestinal issues (29.9%) and anxiety and
mood disorders (24.4%). Mood disorders are espe-
cially important to recognise and treat in cancer
patients, as they can affect adherence to treat-
ment.*>*! The prevalence of mood disorders in our
study is similar to that observed in a study in
Germany (31.8%),* but lower than the 41.6%
reported for combined anxiety and depression in
10,153 patients screened for mental health disor-
ders.*! Furthermore, a systematic review of 66
studies showed that the prevalence of depression
alone can be as high as 49% in cancer patients
having palliative care. Currently, specialist psycho-
social support for cancer patients in New Zealand is
available only by referral from secondary care, and
primary care referrals are limited to supportive care
programmes only.*” However, GPs can refer
patients to generalist psychological support spe-
cialist services and it could be worthwhile to screen
all patients in primary care with a current or past
diagnosis of cancer for depression and anxiety risk.

Although we found similar numbers of comorbid-
ities in Maori and non-Maori cancer patients, there

were differences in the types of comorbid condi-
tions; for example, Maori patients were more likely
to have a concomitant diagnosis of diabetes and
obesity, possibly reflecting the higher prevalence of
these conditions in Maori.*>** However, cancer
incidence is correlated with diabetes and antihy-
perglycemic medications,* so patients with diabe-
tes in primary care should also be monitored for
increased cancer risk.

We found that the New Zealand Cancer Register was
the most accurate source of primary care patient
cancer data; 100% of cases were recorded in the
Register, but 10% of cases in the Register were
incorrectly coded in the practice records. Extracting
these data from the GP database was also time-
consuming, requiring evaluation of individual patient
records, whereas the New Zealand Cancer Register
data provided a virtually complete dataset of patient
and disease characteristics. We therefore recommend
the New Zealand Cancer Register as the simpler and
more accurate dataset to use for determining the
prevalence of cancer in primary care, although this
does need to be validated in other practice settings in
both rural and urban areas. However, a disadvantage
of using Register data to report on prevalence is that
there isa 12- to 18-month lag in accessing recent data.
This could be problematic if current primary care
practice prevalence data were required.

Conclusions

Our analysis suggests the prevalence of cancer in
primary care is low (1.8%) and that there may be
disparities in cancer prevalence between Maori and
non-Maori patients. We found most cancer patients
were receiving treatment or follow up by secondary
care, but approximately one-third of all cancer
patients had been discharged back to their GP for
follow-up care. GPs have a range of responsibilities
in managing cancer patients - many have comor-
bidities and so there is a need for shared care for
patients receiving ongoing specialist care. GPs must
also manage the survival of cancer patients who
have treatment sequelae and, finally, some patients
will be receiving palliative care.
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