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Appendix 2: Technical notes  

1. Explanation of statistical terms used in this report 
95% confidence interval  
Technical definition 

A 95% confidence interval represents a range from a lower to an upper value that is likely to include the 
true average figure for the entire population. It suggests that if a similar sample of the total population 
was taken 100 times, the true value would be found within this range 95 times. This confidence interval 
can vary in size: a larger number of survey responses or participants, typically results in a narrower range, 
indicating more precise estimates, while a smaller number of responses may result in a broader range, 
indicating less certainty about the exact figure. 

Plain English definition 

When a health study gives a number, like how many people feel healthy, it's often not just one number 
but a range. This range is what's called a 95% confidence interval. It's like a safety net that says, 'We 
think the real number is in here.' And if we did the study over and over, 95 times out of 100, we'd get a 
number in this range. The more people we include in our sample, the smaller and more accurate this net 
becomes. So, if we ask only a few people, the net is wide, and we're less sure. If we ask a lot of people, 
the net gets tighter, and we're more sure we've got the right number. 

Example from the report 

In a survey assessing health status among residents of Te Moana a Toi8 (see table below), 13.0% of the 
sampled Māori population considered their health to be 'Excellent'. However, this percentage is an 
estimate from a sample of people in Te Moana a Toi, not the entire population. The 95% confidence 
interval, shown in brackets as “(9.8, 16.2)”, indicates that there is a 95% probability that the actual 
percentage of all Māori residents who would rate their health as 'Excellent' falls within this range. If this 
survey were to be conducted 100 times with different sample groups, it is expected that 95 of those 
surveys would yield a true percentage that falls between 9.8% and 16.2%. 

 

  

 
8 The example tables in this technical appendix are all taken from the Te Moana a Toi IMPB profile, and are presented purely as an example to 
facilitate understanding across all IMPB data profiles. 
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Age standardisation 
Technical definition 

Age-standardisation is a statistical method used to compare rates of events across different populations 
by adjusting for age differences in the two groups. This method is particularly useful when comparing 
health outcomes between groups like Māori and non-Māori, where there are significant differences in age 
distribution; for example only 8% of Māori are aged 65 and over in Te Moana a Toi compared with 26% 
of non-Māori (see the table below).  

Because of these age differences, comparing crude rates (actual observed rates) can be misleading. By 
applying the age-specific rates from the populations being compared to a standard population, age-
standardised rates provide a clearer comparison as if the populations had the same age distribution. 
Almost all data in this report has been age-standardised to the 2001 Māori population. Where crude rates 
are presented instead, this is noted beneath the table.  

 

Plain English definition 

Age-standardisation is a method used to compare health between two groups fairly. It adjusts the 
numbers to consider how young or old the people in each group are. This way, when looking at health 
data, it is more likely that any differences between the groups are not just because one has more young 
people or more old people. It helps give a more accurate picture of health when comparing two groups 
with a different spread of ages. 

Example from the report 

The table below shows an age-standardised rate of 28.4 per 100,000 per year ischaemic heart disease 
events among Bay of Plenty DHB Māori women between 2014 and 2018. Without age standardisation 
calculations, crude rates would be lower than 28.4 among Māori women. The lower rate would be simply 
because a larger proportion of the Māori population is younger and ischaemic heart disease is more 
frequent in older people. 
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Rate ratios 

Technical definition 

Rate ratios, often referred to as relative risks, are a measure of the relationship between the occurrence 
of a certain event in two different groups, typically standardised for age (see section on age 
standardisation above) to allow fair comparison. It is the result of the rate of the event in the first group 
(for example, Māori) divided by the rate in the second group (non-Māori), which serves as the reference 
group. A rate ratio of 1 indicates parity between groups, above 1 indicates a higher rate in the first group, 
and below 1 indicates a lower rate. In general, the data presented in this report uses Māori as the first 
group and compares it with non-Māori as the second group. 

Plain English definition 

A rate ratio compares how common something, like a disease, is between two different groups of people, 
like Māori and non-Māori. If the ratio is exactly 1, both groups are equally affected. If it's higher than 1, it 
means that the first group, in this case Māori, has the event happen more often. If it's lower, Māori have 
it happen less often. It tells us the relative disparity between two groups. 

Example from the report 

In the table below, the rate ratio for ischaemic heart disease is 3.40. This tells us that Māori females are 
more than three times as likely to suffer from this condition compared to non-Māori females after 
considering the age distribution in each group. 

The 95% confidence interval (see section on confidence intervals above) of 1.95 to 5.93 for this rate ratio 
indicates that we are very sure that the true rate ratio is significantly different from 1, indicating a genuine 
disparity in risk between the two populations. In this report, a statistically significant difference between 
groups is evident when the confidence interval for the rate ratio does not cross 1. These results are shown 
in bold type. 
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Rate difference 

Technical definition 

Rate differences, also known as absolute differences, quantify the disparity between two groups by 
showing the additional number of events occurring in one group compared to another, per population unit 
(like per 100,000 people). This is calculated by subtracting the event rate of the reference group from that 
of the comparison group.  

Plain English definition 

Rate difference tells us how much more often something happens in one group compared to another. If 
you take the number of times an event happens per 100,000 people in one group and subtract the same 
from another group, you get the rate difference. This number shows if one group is experiencing more of 
a certain event, like a disease or death, and by how much. It's a simple way to see the actual impact of 
a problem on one group over another. 

Example from the report 

The table below show that Māori females in Bay of Plenty DHB have an age-standardised rate of 
ischaemic heart disease at 28.4 events per 100,000 per year, while the rate for non-Māori females is 
8.3. This gives a rate difference of 20.1 events per 100,000 per year, which tells us that in a population 
of 100,000 Māori women and 100,000 non-Māori women there are 20.1 more cases of ischaemic 
heart disease among Māori females than non-Māori females each year. This figure is crucial because it 
doesn't just show the relative disparity (like a rate ratio does), but it tells us how many additional 
events are affecting Māori females, highlighting the actual impact of the disease on the population and 
where health resources might be most needed to address the disparity. 
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2. Key methods and quality limitations of key data sources
This section describes in more detail the specific methods, and key limitations, used for each of the main 
data sources used in this report. 

Numerators 
Data in this first volume of IMPB profiles are sourced from Te Whatu Ora, Manatū Hauora (the Ministry 
of Health), and Statistics New Zealand (StatsNZ). Where administrative data (e.g. national mortality data) 
are used, the most recent five years of non-provisional data were aggregated to provide more stable rate 
estimates for smaller areas. Census data were taken from the 2018 Census, and data from the Te 
Kupenga survey were from the 2018 Te Kupenga survey, undertaken after the 2018 Census.  

Denominators 
StatsNZ mid-year (at 30 June) estimated resident population was used as denominator data in the 
calculation of population rates for deaths and Primary Healthcare Organisation (PHO) enrolment. For 
census variables, the denominator is the people for whom there is a response / relevant information from 
the census dataset for the question asked (‘people stated’). This differs for each question, and is a subset 
of the total usually resident population identified by the census for the relevant rohe (region). For Te 
Kupenga survey data, the denominator is the total stated population, this means that people who refuse 
to answer/ don't know their answer/ answer with an invalid answer are excluded.  

Ethnicity data 
Ethnicity data quality 

Although high quality ethnicity data are critical for Māori health improvement, ethnicity data quality in the 
health sector remains poor (Harris, Paine et al. 2022). It is the responsibility of the entire health system 
to collect, record and report ethnicity data in the ways set out in the HISO 10001:2017 Ethnicity Data 
Protocols (Ministry of Health. 2017). Despite the protocols being in existence for nearly 20 years, there 
is evidence that they are not being adhered to and Māori have continued to be systematically 
undercounted (Cormack D and McLeod M 2010, Harris, Paine et al. 2022). Self-identified ethnicity 
recorded on the Census is considered to be the “gold-standard” for ethnicity data, so this is used as the 
denominator for most variables in this report.  

To understand what impact the ethnicity data quality is likely to have, on the accuracy of the results 
presented in this report, we need to consider the ethnicity data quality in both the numerator and the 
denominator. For some measures, it may underestimate the true number of, or rate of, a particular 
outcome for Māori. The potential impact of ethnicity data weaknesses is discussed for each data source 
later in this Appendix. 

Ethnicity classification 

When analysing data, there are different ways to classify people who report multiple ethnicities. The two 
main ways are total response (overlapping) output and prioritised output. In total response output, each 
respondent is counted in each of the ethnic groups they reported. So, individuals who indicate more than 
one ethnic group are counted more than once, and the sum of the ethnic group populations will exceed 
the total population of NZ. For example, using total response classification, a death from lung cancer in 
an individual who identifies as Māori and New Zealand European, will be reported as a lung cancer death 
for both ethnicities.  

In prioritised output, each respondent is allocated to a single ethnic group using a prioritisation order, with 
Māori first, to ensure that ethnic groups of policy importance or of small size, are not swamped by the 
New Zealand European ethnic group. Under this method, a person is classified as Māori if any one of 
their recorded ethnicities are Māori. For example, using prioritised classification, a death from lung cancer 
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in a person recorded as both Māori and New Zealand European, would be counted as a lung cancer 
death for Māori, and not in non-Māori.  

In this report, the method of ethnicity classification is noted under each table or figure. Wherever possible, 
prioritised ethnicity classification was used when people identified with more than one ethnic group. 

Comparison group 

Most indicators compare Māori with non-Māori. Non-Māori includes all people who do not identify as 
Māori and represent a comparative or reference group. Some indicators in this report (e.g. life 
expectancy) use non-Māori non-Pacific (all people who do not identify as either Māori or Pacific or both) 
as the comparison group. This is done because in areas where there are large Pacific populations, 
grouping the Pacific population with the non-Māori group skews the result for the comparison group 
toward the Māori population. This is particularly necessary in regions where there is a high Pacific 
population such as South Auckland. 

Age-standardised and crude rates 
This report uses direct age-standardisation; most rates (unless noted otherwise) are standardised to the 
2001 Census Māori population. Where data were not available with sufficient age group breakdown to 
allow age standardisation, or data for a specific age were presented, crude rates were calculated. In this 
case, caution should be taken when comparing Māori with non-Māori results. Crude rates accurately 
portray a situation in each population, but make comparisons difficult, because they do not consider the 
different age distributions in each of the populations (e.g., the Māori population is much younger than the 
non-Māori population). Rates were not calculated for counts fewer than five in data from national 
collections. For Te Kupenga data, if the weighted count (estimate) was less than 1000 then the data was 
supressed.  

Confidence intervals 
This report has endeavoured where possible to provide local data specific to IMPBs and their relevant 
DHB areas. Some of these areas have small populations. As the size of the group becomes smaller, the 
confidence interval (CI) becomes wider, and there is less certainty about the rate. This means the degree 
of confidence and certainty about the numbers diminishes for rohe (regions) with smaller populations. 
Thinking of the data as ‘indicative’ rather than precise is important in these rohe, as well as considering 
Māori-specific regional and national data, which will have greater certainty around rates, because of the 
larger sample size.  

When the CIs of two groups do not overlap, the difference in rates between the groups is considered 
statistically significant. Sometimes, even when there are overlapping CIs, the difference between the 
groups may be statistically significant. Determining that would require further statistical testing which has 
not been undertaken for this report. 

Rate ratios 
Age-standardised rate ratios are used in this report to compare age-standardised rates between Māori 
and non-Māori. The rate ratio (RR) is equal to the age-standardised Māori rate divided by the age-
standardised non-Māori rate. The non-Māori population is used as the reference population. For example, 
an age-standardised RR of 1.5 means that the rate is 50 percent higher (or 1.5 times as high) in Māori 
than in non-Māori, after taking into account the different age structures of these two populations. This 
report gives rate ratios and their 95 percent CIs. In this profile, if the CI of the rate ratio does not include 
the number 1, the ratio is said to be statistically significant. Differences presented in this profile in bold 
are statistically significant. 
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Demography data 
Indicators on population demography and projections use the estimated resident population (ERP) and 
projections provided by StatsNZ for the health sector, from a 2018 base. The ERP is an estimate designed 
to adjust for the undercount for various groups in the census response rate, people temporarily overseas 
or elsewhere in NZ from their usual residence on census night, and key population changes (births, 
deaths, mobility) since the 2018 census.  

In the estimates and projections prioritised ethnicity was used to identify Māori individuals (any person 
who identified Māori as any of their ethnic groups in the base census data on which the estimates and 
projections are built) and non-Māori included people who had at least one valid ethnic response, none of 
which was/were Māori. 

The Census of Population and Dwellings 
Indicators using data from the 2018 Census of Population and Dwellings are derived from the census 
usually resident (UR) population (residents of an area living in the area on census night and people living 
elsewhere in Aotearoa from their usual residence on census night). Data used in this report were sourced 
from the publicly available UR data provided on the StatsNZ website, and for some indicators, from a 
custom data extract produced by StatsNZ for the previous Northern Region DHBs (which included data 
for the whole of Aotearoa).  

StatsNZ apply confidentiality rules to census data to protect the confidentiality of individuals, families, 
households, dwellings, and undertakings in 2018 Census data. Counts are calculated using a method 
called fixed random rounding to base 3, and suppression of ‘sensitive’ counts less than six, where tables 
report multiple geographic variables and/or small populations. This means individual figures may not 
always sum to stated totals9.  

Due to changes in the 2018 Census methodology and lower than anticipated response rates, as 
described further below, time series data for census variables should be interpreted with care. 

Most census variables in the Wai Ora chapter have been age-standardised to the 2001 Māori population. 
The unpaid work variables were not able to be age-standardised for this report, and crude rates are 
presented. In this case, caution should be taken when comparing Māori with non-Māori results.  

The 2018 Census was the first ‘digital-first’ census undertaken in Aotearoa, as a part of modernising and 
streamlining the census process. Unfortunately, the 2018 Census had a very low response rate overall, 
and especially for Māori and Pacific peoples - approximately 68% for Māori and 65% for Pacific peoples. 
Adjustments were made to improve the quality of the data (for example, using data from previous 
censuses and other administrative datasets), and the overall quality of the 2018 Census data is now 
considered moderate/good. However, the adjustments do not affect the Māori and non-Māori population 
in the same way. For example, in the 2018 Census, 29% or more of the ethnicity data for Māori came 
from other sources. This means that the ethnicity data in the 2018 census for Māori is not of the same 
quality as the data for the NZ European ethnic population, for example, which had only 11.5% of their 
responses from these other sources.  

Further details on the adjustment methods used in the 2018 Census can be found online via Stats NZ10. 
In summary, the core self-response data from the 2013 Census was combined with administrative data 
(e.g. from the education or health system), and in some situations data derived by statistical models to 
predict what the missing data would have been (called imputation). In addition to different levels of self-
response, people identified as living in NZ at the time of the census have different levels of information 
from other sources available to StatsNZ to draw on.  

9 More info on Census confidentiality rules: Applying confidentiality rules to 2018 Census data and summary of changes since 2013 | Stats NZ 
10 https://www.stats.govt.nz/assets/Uploads/Reports/Final-report-of-the-2018-Census-External-Data-Quality-Panel/Downloads/Final-report-of-
the-2018-Census-External-Data-Quality-Panel-corrected.pdf  
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StatsNZ and presented as the gap between Māori and non-Māori. It uses five years of data to be able to 
provide ethnicity and male/female information.  

There is also information on what conditions contribute to those life expectancy gaps, from an analysis 
completed by the Service Innovation and Improvement Directorate, Te Whatu Ora in May 2023 titled “The 
Contribution of Avoidable Mortality to the Life Expectancy Gap among the Māori and Pacific population. 
Regional Summary.” This analysis compared Māori with the non-Māori, non-Pacific population, so that is 
why this comparator group is used for this section in this IMPB report.  

The Arriaga method—a life table decomposition technique accounting for both age and cause of death—
was used. The analyses and calculations are based on official death data from the Te Whatu Ora mortality 
collection, while population data are derived from official StatsNZ population estimates.  

The analysis hinges on the principal underlying cause of death classification, which simplifies the reality 
that multiple factors can contribute to a single death. This may result in an underestimation of the effects 
of prevalent conditions contributing to, but not the final causes of death. As it requires cause of death 
information, these are often two years delayed to allow coronial processes to be completed. As such, the 
life expectancy figures here may not be the most recent available, but are the most recent that allows this 
type of gap analysis. 

Causes of death are divided into 50 potentially avoidable conditions. Avoidable deaths encompass those 
deemed amenable to high-quality healthcare, preventable through public health interventions, or both. A 
comprehensive list of the conditions used in this analysis, along with their corresponding ICD codes, can 
be found in the Te Whatu Ora report. Most are limited to those under 75 years, except leukemia which is 
only considered avoidable under the age of 45 years and external injuries which includes all ages. 

Mortality data 
Indicators on cause of death and mortality come from the national Mortality Collection. This classifies 
the underlying cause of death for all deaths registered in Aotearoa and all registered fetal deaths 
(stillbirths). Aotearoa is currently using the International Statistical Classification of Diseases and 
Related Health Problems, Tenth Revision, Australian Modification (ICD-10-AM) classification and the 
World Health Organization (WHO) ICD Rules and Guidelines for Mortality Coding. Mortality data are 
presented for Māori and non-Māori. In each data set a person was classified as Māori if any one of their 
recorded ethnicity was Māori. The year range of 2014 to 2018 was used as complete mortality data 
records were not available for 2019 and 2020 at the time of writing. The DHB of residence was 
determined from the domicile code attached to the death registration (so even if a person passed away 
at a tertiary hospital outside their home region, their death would be recorded as one in their home 
DHB). In tables presenting data on causes of death, data is not presented where there were fewer than 
five Māori events during the period represented by the data. There are several different methods of 
classifying causes of death as “potentially avoidable”, “preventable” or “amenable”. The ICD-10-AM 
codes used for potentially avoidable death tables in this report are listed in the next Appendix. 
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Te Kupenga Survey 
Te Kupenga 2018 is StatsNZ’s survey of Māori wellbeing. A survey of almost 8,500 adults (aged 15 years 
and over) of Māori ethnicity and/or descent, Te Kupenga gives an overall picture of the social, cultural, 
and economic wellbeing of Māori people in Aotearoa.  

Te Kupenga is a post-census survey. This means the survey sample was selected from people who 
identified as having Māori ethnicity and/or descent on their 2018 census form, so only those who 
completed the census were able to be selected. Given that a lower proportion of Māori people completed 
the 2018 Census than planned or anticipated, StatsNZ investigated the potential impact this may have 
had on the Te Kupenga sample. They found some bias in the sample frame (the group of people who 
could have been selected to participate) compared with the total Māori population. However, this bias 
was small, and they were able to remove most of the effect of the bias through the statistical weighting 
process. See StatsNZ website for more information on this12. 

In this IMPB profile, all estimates of numbers, percentages, and confidence intervals for data presented 
from Te Kupenga were calculated by StatsNZ and provided in a customised extract. Estimates of counts 
were rounded to the nearest thousand. Estimates of proportions were rounded to 1 decimal point. All 
percentages were calculated from unrounded data. If the weighted count (estimate) was less than 1000 
then the data was supressed. Further details on the survey measures are available in the Te Kupenga 
2018 report and can be found at the StatsNZ website13.  

Primary care enrolment 
Primary care enrolment data is based on the National Enrolment System using the National Health Index 
(NHI). Ethnicity data in the NHI is known to undercount Māori by 15.7% compared to the ethnicity people 
report in the census, with higher undercounts for Māori men (Harris, Paine et al. 2022). The denominator 
for calculating the percentage of people enrolled in a PHO is the estimated resident population, which 
uses ethnicity based on the 2018 Census. The poor ethnicity data quality in the NHI makes it difficult to 
assess how many Māori are actually missing out on being enrolled with primary health care, and how 
many are actually enrolled but misclassified with a non-Māori ethnicity. It is likely that both of these factors 
make a contribution to the inequity in primary care enrolment data. Primary care enrolment data 
presented in this report are not age-standardised. In this case, caution should be taken when comparing 
Māori with non-Māori results. Crude rates make comparisons difficult, because they do not take into 
account different age distributions in each of the populations. 

NZ Index of Deprivation 2018 
NZDep2018 is an area-based measure of relative socioeconomic deprivation. It is based on nine 
variables from the 2018 Census which cover eight different dimensions of socioeconomic hardship. 
These variables relate to home internet access, receipt of welfare benefits, household income, 
employment, qualifications, home ownership, family structure, household crowding and housing quality. 
NZDep2018 gives a deprivation score for small area geographies (i.e. meshblocks, and SA1s) (Atkinson, 
Salmond et al. 2019). These scores are aggregated into deciles (1-10, 1 being areas with the least 
socioeconomic challenge and 10 being those the most disadvantage). This report uses NZDep2018 
information supplied by StatsNZ for the health sector, applying the scores to estimated resident 
populations to estimate the number of people living in each decile.  

12 https://www.stats.govt.nz/methods/assessment-of-potential-bias-in-the-te-kupenga-sample-frame-2018 
13 https://www.stats.govt.nz/information-releases/te-kupenga-2018-final-english/  
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Geographic Classification of Health 
The Geographic Classification for Health (GCH) is a rural-urban geographic classification designed to 
allow Aotearoa’s health researchers and policy makers to accurately monitor rural-urban variations in 
health outcomes. The GCH classifies all areas of Aotearoa as rural or urban according to their proximity 
to larger urban areas with respect to health (Whitehead, Davie et al. 2021). 

The GCH is comprised of five categories, two urban and three rural, that reflect degrees of reducing 
urban influence and increasing rurality. ‘Urban 1’ to ‘Urban 2’ are based on population size, and ’Rural 1’ 
to ‘Rural 3’ based on drive time to their closest major, large, medium, and small urban areas. The 
population and drive time thresholds used in the GCH were developed from a health perspective and 
tested in partnership with a wide range of rural health stakeholders.  
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