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Introduction

Oral cavity cancer (OCC) develops from mucosa 
in a region extending from the mucosal surface of 
the lip to the junction of the hard and soft palate 
postero-superiorly and to the circumvallate papillae of 
the tongue postero-inferiorly [1]. Over 90% of oral cavity 
tumours are squamous cell carcinoma (SCC) [2]. In 2020, 
377,713 new cases and 177,757 deaths related to OCC 
were reported worldwide, making this the sixteenth most 
common cancer [3].

Tobacco smoking and excess alcohol consumption 
are the two widely recognised risk factors for OCC [4-6]. 
Betel chewing is also a common risk factor but is more 
prevalent in Southeast Asian countries [7]. Human 
papillomavirus (HPV) has emerged as an additional 
risk factor, although the role of HPV in OCC is smaller 
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compared to oropharyngeal cancer [8-10]. Poor diet and 
oral hygiene are also considered to contribute to OCC, 
but the evidence supporting this remains limited [4, 5]. 

Globally, the incidence of OCC has been declining 
[5]. However, the time trends depend on the prevalence 
of risk factors among the geographical locations where 
the incidences were reported [11]. The trends were also 
influenced by the age and sex of the patients [5, 12]. The 
overall survival outcome of OCC was reported to be just 
above 50% at five years, and the rates of survival differ 
according to subsite [13]. A recent study in Australia found 
that the survival of OCC can differ by ethnicity [14].

In a worldwide survey of OCC incidence, New 
Zealand and Australia ranked in third place out of 21 world 
regions for the highest OCC incidence, after Melanesia 
and South-Central Asia [3]. Previous studies performed in 
New Zealand found no changes in the incidence of OCC 
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between 1982 and 2010 [15, 16]. OCC incidence after 
2010 has not yet been studied in New Zealand. Therefore, 
this study was designed to determine the incidence of 
OCSCC in New Zealand over a 15-year period between 
2006 and 2020. Additionally, the survival rates were 
evaluated. The study also assessed how the incidence, 
time trends, and survival differed by demographic 
characteristics such as age, sex and ethnicity.

Materials and Methods

Data source and management
This study included de-identified data of patients 

with a primary diagnosis of OCSCC retrieved from the 
New Zealand Cancer Registry (NZCR) from 1 January 
2006 to 31 December 2020. The NZCR is a legislatively 
mandated population-based national registry that stores 
the pathology reports of all malignant tumours (excluding 
non-melanoma skin cancers) [17].

The key variables extracted from the NZCR included 
in this study were demographic characteristics (age at 
diagnosis, sex and ethnicity) and tumour characteristics 
(site and histology). The NZCR coded histology and 
anatomic sites of malignancies according to the ICD-O-3 
(the WHO Classification of Tumours and the International 
Classification of Disease for Oncology, 3rd edition) [18].

ICD codes (C02-06), retrieved for OCSCC, were 
classified into their anatomic subsites according to the 
AJCC Cancer Staging Manual (8th edition) [19]. Patients 
were included (n = 2102) if the tumours were arising from 
the tongue (anterior two-thirds; C02), alveolar/gum (C03), 
floor of mouth (C04), palate/cheek (C05), buccal cavity 
(C060-2) and undefined sites (C068, C069). The cohort 
is limited to those who are NZ residents (n = 2094), and 
non-NZ residents (n = 8) were excluded from the study.

The variables of interest in this study include age at 
diagnosis, sex and ethnicity. Population data required to 
estimate the rates were provided by Te Whatu Ora - Health 
New Zealand and were stratified by year, sex, ethnicity 
and five-year age group. Age and ethnicity were grouped 
to be consistent with the population data. Accordingly, age 
was categorised into five-year age groups, and ethnicity 
was grouped into Māori, Pasifika, Asian and Other as per 
prioritised ethnicity [20]. This study used a single ethnic 
group in order of priority when a patient was identified 
with more than one ethnicity. The ‘Other’ ethnic group 
primarily includes European/Pākehā (99%), Middle 
Eastern/Latin American/African (MELAA) (0.5%), and 
unstated (0.5%). This group was called European/Pākehā, 
as Europeans constituted the majority of it. Importantly, 
there was no missing data in the key variables: age, sex 
and ethnicity, ensuring the completeness and accuracy of 
the database.

Data analysis
Age-specific incidence rates were the annual cases 

of OCSCC per 100,000 population by five-year age 
group for each sex and by ethnicity. Age-standardised 
incidence rates (ASR) were calculated by directly 
adjusting to the World Health Organisation’s world 
standard population, with a 95% confidence interval (95% 

CI) [21]. Age-standardised incidence rate ratio (ASRR) 
compared the ASRs within each group: age group, sex and 
ethnicity [22]. Annual percentage change (APC) estimated 
the changes in trends over time resulting from joinpoint 
regression. The joinpoint regression program used in 
data analysis produces a minimum number of estimated 
points that can fit the data and identify when there is a 
major change in the direction or magnitude of trends 
[23]. Trends from joinpoint regression were described as 
outlined by Kawakita et al. [24]. To understand the age 
distribution for OCSCC, we performed log-incidence 
age and age-period cohort analyses. The analyses were 
performed using the incidences of five-year age groups 
(restricted to age groups between 30-34 years and 85-89 
years). Log-incidence age analysis examined the changes 
in age-specific incidence rate by age group, ethnicity 
and sex. We applied log transformation to address the 
considerable variation in incidence rates across different 
age groups. Age-period cohort analysis was performed 
using the age-specific incidence rate by age groups for 
five-year calendar periods (2006-10, 2011-15, 2016-20) 
by ethnicity and sex.

We calculated survival rates from the date of diagnosis 
until either the date of death or the end of the study period 
(31 October 2021). The date of death is recorded in the 
NZCR through death certificates and autopsy reports 
[17]. Overall absolute survival (all deaths, any cause, 
non-specific to OCSCC) was estimated by the Kaplan-
Meier method, and differences between demographic 
characteristics were assessed using log-rank tests [25]. 
Overall relative survival rates were calculated as a ratio 
of observed survival (from Kaplan-Meier) to mean 
expected survival [26]. We estimated each patient’s 
expected survival from the NZ cohort life tables, indicative 
of their birth year, age at diagnosis, sex and ethnicity 
[27]. Univariate and multivariable Cox proportional 
hazard models were used to identify survival differences 
by demographic characteristics: year of diagnosis, 
age at diagnosis, sex, ethnicity and subsite [28]. The 
proportionality assumption was tested using the global 
Schoenfeld test [29]. Undefined sites were excluded from 
the model due to their small numbers. Yet, the proportional 
assumption showed some evidence of violation for some 
covariates: year of diagnosis (p=0.03) and age 70 and 
above (p=0.03). Since age was the co-variate that gives 
the most violation of the proportional hazard assumption 
(Supplementary Graph 1), a different model was tested 
with age groups as strata. Nonetheless, the Hazard ratio 
(HR) of the covariates showed a minimal difference 
between the model with age groups as strata and the 
selected model. Besides, the violation in the selected 
model was relatively negligible (Supplementary Graph 2).

We performed data analyses using R software, R 
version 4.3.0 and joinpoint trend analysis software from 
the Surveillance Research Program of the National Cancer 
Institute, version 4.9.1.0.

Results

Incidence
Between 2006 and 2020, 2094 patients with OCSCC 
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= 1.9, 95% CI 1.2 to 2.7 in males; ASRR = 2.0, 95% CI 
1.2 to 2.8 in females) and palate for males (ASRR = 2.7, 
95% CI 1.6 to 3.7). Asian males were also found with a 
higher incidence in buccal compared to European (ASRR 
= 2.1, 95% CI 1.6 to 2.6).

Trends
While the overall trend in OCSCC incidence showed 

a minimal change over the 15 years, analysis showed two 
joinpoints at 2009 and 2017, having a decline of 5.8% 
per year from 2006 to 2009, followed by an increase of 
3.5% per year between 2009 and 2017 and then a further 
decline of 6.7% per year from 2017 to 2020, the last 
two trends being statistically significant (Figure 3). A 
similar pattern was observed in females, with joinpoints 
identified at 2009 and 2017, an initial decline of 11.6% 
per year between 2006 to 2009, followed by an increase 
of 6.2% per between 2009 to 2017, then a further decline 
after 2017 with 11.7% per year. However, no joinpoint 
was identified for males; the trends for males showed a 
minimal increase of 0.6% per year over 15 years (Table 3). 
No joinpoints were identified in subset analysis by age 
groups, ethnicities, and subsites; the smaller numbers of 
cases in subsites prevent detailed analysis. The overall 
trends leaned towards an increase in older age groups but 
declined in those aged less than 50 (Table 3). 

Among ethnic groups, there was a notable increase in 
trends among Māori and Pasifika, with 3.7% and 1.9% 
per year, respectively, although these increases were not 
statistically significant (Table 3). In the more detailed 
analysis by ethnicity and sex, the increasing trends of 
incidences were consistent in both Māori and Pasifika 
males and females, while trends among European and 
Asian males and females tended towards stable or declined 
(Supplementary Table 2).

Trends by subsites showed a significant increase in 
alveolar/gum area, with 11.7% per year, while the changes 
for the rest of the subsites were not statistically significant 
(Table 3). 

as their primary diagnosis were identified in the cancer 
registry. The mean and median age of OCSCC patients 
was 66 years (SD = 14.7 years) and 67 years (IQR, 56 to 
77 years), respectively. The age-standardised incidence of 
OCSCC was 2.2 per 100,000 in 2006 and 2.0 per 100,000 
in 2020, with an average annual incidence of 2.1 per 
100,000 (95% CI 2.0 to 2.2) over 15 years.

Males comprised the larger proportion (n = 1130, 
54%) of cases and had a significantly higher incidence 
rate than females (ASRR = 1.4, 95% CI 1.3 to 1.5). 
Incidences tended to remain higher in males in further 
analysis by age and ethnicity, particularly in older age 
groups (Supplementary Table 1).

Among ethnic groups, Pasifika had the highest annual 
incidence rate at 2.9 per 100,000. The rate was 40% higher 
in Pasifika compared to European (ASRR = 1.4, 95% CI 
1.2 to 1.6). Māori and Asian have a similar average annual 
incidence of 1.9 per 100,000, which was marginally lower 
compared to European, although the difference was not 
statistically significant.

In terms of age groups, the oldest age groups (aged 
above 70 years) had the highest annual incidence 
rate of 13.2 per 100,000. Log-incidence age analysis 
demonstrated an approximately log-linear relationship 
between age group and log of age-specific rate with 
incidence increasing with age in both sexes (Figure 1 
A&B). The age-period cohort analysis also indicated a 
pronounced age effect for each sex (Figure 2 A&B), but 
with only small birth cohort effects.

Among subsites, half of the OCSCC originated from 
the anterior two-thirds of tongue (n=1085, 52%), with an 
average incidence of 1.2 per 100,000. The incidence rates 
for floor of mouth, alveolar and buccal were quite similar, 
0.2 to 0.3 per 100,000, where the rates were lowest in 
palate and undefined sites (Table 1). In further analysis of 
subsites by ethnicity and sex, Pasifika was observed with 
higher incidence compared to European in both sexes for 
tongue (Table 2; statistical significance was confined to 
females, ASRR = 1.9, 95% CI 1.5 to 2.2), buccal (ASRR 

Figure 1. Log of Age-Specific Incidence Rate (per 100,000) by 5-Year Age Group and Ethnicity for Each Sex 
A. Female and B. Male. 
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Characteristics Number ASR (95% CI) ASRR (95% CI)
Total OCSCC 2094 2.1 (2.0, 2.2) -
Sex Female 964 1.7 (1.6, 1.8) Reference

Male 1130 2.4 (2.3, 2.6) 1.4 (1.3, 1.5)
Age groups < 50 years 282 0.5 (0.5, 0.6) Reference

50-69 years 918 5.8 (5.5, 6.2) 11.3 (11.1, 11.4)
70+ years 894 13.2 (12.3, 14.1) 25.4 (25.2, 25.5)

Ethnicity European 1674 2.0 (1.9, 2.1) Reference
Māori 173 1.9 (1.6, 2.2) 0.9 (0.8, 1.1)
Pasifika 102 2.9 (2.3, 3.5) 1.4 (1.2, 1.6)
Asian 145 1.9 (1.6, 2.3) 0.9 (0.7, 1.1)

Subsites Anterior tongue 1085 1.2 (1.1, 1.3) 14.9 (14.4, 15.3)
(C020, C021, C022, C023, C028, C029)
Alveolar/Gum 325 0.3 (0.2, 0.3) 3.3 (2.8, 3.8) 
(C030, C031, C039)
Floor of Mouth 253 0.2 (0.2, 0.3) 2.7 (2.2, 3.2)
(C040, C041, C048, C049)
Palate/Cheek 70 0.1 (0.0, 0.1) Reference
(C050, C058, C059, 
Buccal 292 0.3 (0.3, 0.4) 4.2 (3.7, 4.7)
(C060, C061, C062)
Undefined site/Not defined 69 0.1 (0.0, 0.1) 0.9 (0.3, 1.6)
(C068, C069)

Table 1. Number and Age-Standardised Incidence Rate by Demographic Characteristics, 2006-2020

ASR, age-standardised incidence rate (per 100,000); ASRR, age-standardised incidence rate ratio; CI, 95% confidence interval 

Figure 2. Age-Specific Incidence Rate (per 100,000) by Age and Birth Cohort for Each Sex A. Female and B. Male 

Survival
A total of 1,005 patients died over a follow-up 

of 15 years (including undefined sites, n = 40). The 
absolute and relative survival rates were 57% and 66% 
at 5 years and 45% and 60% at 10 years, respectively 
(Supplementary Table 3). In multivariable Cox regression, 
there was a significantly higher HR in males (HR=1.20), 
corresponding to lower survival compared to females 
(Table 4). Survival was also lower in Māori (HR=1.37) 

compared to Europeans, in older age groups (HR=1.77 in 
50-69 years; HR=4.21 in 70 years and above) compared to 
those aged less than 50 years, and this is seen in relative 
survival also (Supplementary Table 3). Lower survival 
was identified in tumours from floor of mouth (HR=1.40), 
palate (HR=1.47) and buccal (HR=1.54) compared to 
anterior tongue (Table 4).
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Subsites Sex Ethnicity
Māori Pasifika Asian European

Anterior tongue Female 1.1 (0.8, 1.5) 1.8 (1.2, 2.5) 1.0 (0.7, 1.4) 0.9 (0.8, 1.0)
Male 1.2 (0.9, 1.6) 1.6 (1.1, 2.3) 0.9 (0.6, 1.3) 1.3 (1.2, 1.4)

Alveolar/Gum Female 0.1 (0.1, 0.3) 0.4 (0.1, 0.8) 0.4 (0.2, 0.7) 0.3 (0.2, 0.3)
Male 0.2 (0.1, 0.4) 0.2 (0.1, 0.6) 0.3 (0.2, 0.6) 0.3 (0.3, 0.4)

Floor of mouth Female 0.2 (0.1, 0.4) 0.1 (0.0, 0.4) 0.1 (0.0, 0.2) 0.2 (0.1, 0.2)
Male 0.4 (0.2, 0.6) 0.2 (0.1, 0.6) 0.2 (0.1, 0.4) 0.3 (0.3, 0.4)

Palate/Cheek Female 0.1 (0.0, 0.2) – 0.03 (0.0, 0.2) 0.1 (0.0, 0.1)
Male 0.1 (0.0, 0.2) 0.3 (0.1, 0.7) 0.1 (0.0, 0.3) 0.1 (0.1, 0.1)

Buccal Female 0.2 (0.1, 0.4) 0.4 (0.2, 0.9) 0.2 (0.1, 0.4) 0.2 (0.2, 0.3)
Male 0.2 (0.1, 0.4) 0.5 (0.2, 1.0) 0.6 (0.4, 0.9) 0.3 (0.2, 0.3)

Undefined site/Not defined Female 0.04 (0.0, 0.2) 0.1 (0.0, 0.3) – 0.1 (0.0, 0.1)
Male 0.2 (0.1, 0.4) 0.1 (0.0, 0.4) 0.1 (0.0, 0.2) 0.1 (0.1, 0.1)

Table 2. Age-Standardised Incidence of OCSCC by Subsites for Each Sex and Ethnic Group

No cases were observed in the palate/cheek for Pasifika females and in the undefined site for Asian females.

Characteristics Overall trend: 2006–2020
AAPC (95%CI)

% per year
Total* –0.8 (–2.3, +0.6)
Female* –1.9 (–4.0, +0.1)
Male +0.6 (–0.9, +2.2)
< 50 years –0.9 (–3.8, +1.9)
50–69 years +1.0 (–1.1, +3.4)
70+ years +0.5 (–1.2, +2.8)
European +0.1 (–1.4, +1.8)
Māori +3.7 (–0.5, +9.6)
Pasifika +1.9 (–3.9, +10.1)
Asian +1.7 (–1.8, +6.8)
Anterior tongue +1.0 (–0.7, +3.6)
Alveolar/Gum +11.7 (+2.0,+23.5)
Floor of Mouth +3.7 (–6.3, +14.7)
Palate/cheek +2.5 (–19.4, +38.0)
Buccal +2.9 (–6.7, +14.0)
Undefined site/Not defined +2.3 (–17.8, +28.8)

Table 3. Average Annual Percentage Change (AAPC) of 
ASR by Demographic Characteristics. 

AAPC, average annual percentage changes; CI, 95% confidence 
interval; (For total and for females, joinpoint analysis showed more 
complex trends: see Figure 3 for total trend) 

Discussion

The average annual incidence of OCSCC was 2.1 
per 100,000 in New Zealand between 2006 and 2020. 
For all subjects, incidence rates showed a decrease, 
although non-significant, from 2006 to 2009, followed by 
a significant increase from 2009 to 2017 and a significant 
decrease of 6.7% annually from 2017 to 2020, the latest 
year included. Tobacco smoking and alcohol consumption 
are recognised as the major risk factors for OCSCC [4, 
6]. In New Zealand, the prevalence of tobacco smoking 

has been declining steadily, yet changes in alcohol 
consumption were minimal over the study period [30]. The 
declining incidence seen in the latter years of this study 
is recent and was not observed in the earlier study [15]. 
A European study conducted over a comparable timeline 
as this study also found decreasing OCSCC incidence 
when the smoking rates are reportedly declining [31, 
32]. However, studies from Asian countries, particularly 
in Japan [24], South Korea [33], and Taiwan [34], found 
increasing OCSCC trends over an equivalent period to 
our study (during which smoking prevalence plateaued 
and there was little reduction in betel chewing) [35, 36].

Incidence in females followed a similar pattern as the 
overall OCSCC trends, with a greater significant decline of 
11.7% per year after 2017, while those in males showed a 
higher average rate than in females but with no significant 
change over time. These findings are reasonably consistent 
with trends in the smoking prevalence in New Zealand, 
where the prevalence in males has remained higher 
compared to females, although the overall rate declined 
[37]. In addition, males have higher alcohol consumption 
than females [38]. Many other studies also witnessed a 
higher incidence in males [15, 24, 33, 39-41]. Trends 
in males were stable in earlier data in New Zealand at 
a time when those in Queensland had started to decline 
[15]. Therefore, males were observed to both have more 
OCSCC and have a higher prevalence of risk factors such 
as consumption of tobacco and alcohol.

The age effect on OCSCC incidence was clearly 
evident, with incidence increasing with age. Decreasing 
incidence rates of OCSCC at ages less than 50 may be 
attributable to the reduction in smoking rate, which is 
primarily driven by those younger than 35 years [37].

Among ethnic groups, the incidence rates were highest 
in Pasifika (40% higher than European). Pasifika had 
a higher (1.3 times) smoking prevalence compared to 
non-Māori/non-Pasifika people [42]. However, the reasons 
for the highest incidence of OCSCC are unclear, as Māori 
have a higher smoking prevalence but no higher rate of 
OCSCC. In other countries, variations by ethnic group 
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Figure 3. The Overall Trend of OCSCC 

Characteristics Deaths/Total Univariable Multivariable
Hazard ratio, HR 95% CI HR (Adjusted) 95% CI

Year of diagnosis 
     2006-13 555/937 1 Reference 1 Reference
     2014-20 410/1088 0.95 (0.83, 1.09) 0.94 (0.82, 1.08)
Sex
     Female 439/939 1 Reference 1 Reference
     Male 526/1086 1.04 (0.91, 1,18) 1.2 (1.05, 1.36)
Age group
     < 50 years 67/275 1 Reference 1 Reference
     50-69 years 336/884 1.82 (1.40, 2.37) 1.77 (1.36, 2.32)
     70+ years 562/866 4.19 (3.24, 5.40) 4.21 (3.23, 5.49)
Ethnicity
     European/Pākehā 796/1618 1 Reference 1 Reference
     Māori 72/165 0.93 (0.73, 1.18) 1.37 (1.07, 1.75)
     Pasifika 43/99 0.91 (0.67, 1.24) 1.17 (0.86, 1.60)
     Asian 54/143 0.78 (0.59, 1.03) 1.05 (0.80, 1.40)
Subsites
     Anterior tongue 435/1085 1 Reference 1 Reference
     Alveolar/Gum 167/325 1.44 (1.21, 1.72) 1.11 (0.92, 1.33)
     Floor of Mouth 148/253 1.59 (1.32, 1.92) 1.4 (1.16, 1.69)
     Palate/cheek 39/70 1.65 (1.19, 2.30) 1.47 (1.06, 2.04)
     Buccal 176/292 1.8 (1.51, 2.14) 1.54 (1.29, 1.84)

Table 4. Univariable and Multivariable Analysis of Demographic Characteristics associated with Overall Survival 
Rate

were widely diverse based on the geographical location 
of the study [43-46]. Further analysis of ethnicity by 
subsites offered some insight into an association between 

subsites and ethnicity, in particular Pasifika having higher 
incidences for subsites: tongue, palate and buccal.

Tongue was the subsite where most OCSCC tumours 
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originated and had the highest incidence; however, the 
greatest increase in incidences was observed in the 
alveolar/gum, with 11.7% per year. Although subsites 
of OCSCC showed some variation with ethnicity, the 
underlying reasons for this are unknown. Subsites of the 
oral cavity are not highly associated with HPV, and the 
fraction is relatively small compared to oropharyngeal 
cancer (6% in Katirachi et al. study) [9]. The current 
study does not have HPV data. In New Zealand clinical 
practice, systematic screening for HPV status is limited 
to oropharyngeal cancers and those presenting with 
cervical nodes when the primary site is unknown. From 
further clinical information available for HPV status 
among patients with OCSCC from Northern New 
Zealand, between 2018 and 2022, of 241 patients with 
OCSCC, only 28 were tested for HPV, and 3 were positive 
(unpublished data). 

The five-year survival of OCSCC was 57% absolute 
survival and 66% relative survival. Age, sex and ethnicity 
are key determinants of overall absolute survival for 
OCSCC in New Zealand. Males not only had higher 
incidences, but also poorer outcomes compared to 
females. A comparable poorer outcome was also observed 
in Māori patients and older age groups. Despite advances 
in imaging and treatment regimens, the outcome did 
not show a significant improvement in recent diagnoses 
over the last 15 years. Patients often experienced a 
poorer outcome if the tumour originated from the floor 
of mouth, palate and buccal. Stage of disease is also a 
major prognostic factor [47-49]; unfortunately, the cancer 
register data used in this study lacks detailed information 
on stage of tumour. 

Tobacco smoking and alcohol consumption are major 
risk factors for OCSCC in New Zealand [6]. Lung cancers 
are also related to smoking, and incidences and mortality 
of lung cancer have declined in New Zealand despite 
having sex and ethnic disparity [50, 51]. Nonetheless, 
the trend patterns for oral cavity and lung cancer are 
not always similar [52]. Regardless, with the consistent 
declining rate of tobacco smoking over the last decades, 
it is expected that the OCSCC trends will keep declining. 
However, this decline has been noted recently and may be 
impacted by changes in diagnosis methods and accuracy 
of reporting. Further study is needed to confirm the 
changes in OCSCC incidences from 2021 onwards.

The results from this study show only a small 
improvement in survival outcomes in recent years. 
Health care policies to promote equity amongst ethnic 
groups, Māori and Pasifika, are important, given the 
higher incidence in Pasifika and lower survival in Māori. 
In most cases, dentists and general practitioners are the 
gatekeepers for the conventional oral examination and 
referral for a definitive diagnosis for those who present 
with suspicious oral lesions [53, 54]; but often, patients 
present with vague and undifferentiated symptoms initially 
which can lead to delayed diagnosis at an advanced stage, 
and hence require more extensive treatment and poorer 
outcomes [54, 55]. Thus, encouragement of screening for 
oral cancer and subsequent referral should be considered 
for those in a high-risk population, particularly in males 
and specific ethnic groups in New Zealand.

This study utilises the cancer registry data that is 
legislatively mandated, as well as pathological reports 
of all malignancies, with high levels of completeness 
and accuracy. The registry has information on key 
demographic characteristics (age, sex, ethnicity), subsites 
of OCSCC, and mortality data. However, the limitation of 
the routinely collected cancer registry data is not having 
further information related to incidence risk factor status 
such as smoking, alcohol consumption, HPV status, as 
well as stage of disease and cause of death. Another 
limitation of this study is that subsites were recorded 
mostly at the time of biopsy and may be inaccurate in 
large tumours arising from several subsites.

In conclusion, this study reports a declining incidence 
of OCSCC in New Zealand in the years after 2017. This 
decline is encouraging but based only on four years of 
data. Accordingly, further study in subsequent years will 
be important. The incidence was higher in the Pasifika 
population and this observation remains without an 
obvious explanation. Survival was reduced in males, 
older age groups and in Māori. Further research is needed 
to understand the potential reasons for lower survival in 
these groups.
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