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Foreword

The New Zealand Burden of Diseases, Injuries and Risk Factors Study (NZBD) is a systematic
analysis of health loss for New Zealanders of all ages, both sexes and both major ethnic groups.
Health loss is a measure of how much healthy life is lost due to early death, illness or disability.

The NZBD includes estimates for 2006 and projections to 2016 of both fatal and non-fatal
health loss for some 217 diseases and injuries and 31 risk factors. The data are used to construct
two summary measures of population health — disability-adjusted life years (DALYs) and health
expectancy. DALYs integrate fatal and non-fatal impacts into a unitary measure of health loss.
Health expectancy is similar to the better-known measure of life expectancy, but it takes into
account the healthiness of the years lived by the population.

The findings from the NZBD presented in this report make it possible to see the big picture: to
understand the major causes of health loss for each demographic group, and to compare the
relative impacts on health of different diseases, injuries and risk factors. Understanding the
burden attributable to different risk factors is particularly important from the point of view of
prevention. Comparing health expectancy with full life expectancy allows us to see whether our
health system is succeeding in adding life to years as well as years to life: whether people are not
only living longer but also living longer in good health. This question is becoming increasingly
critical as we enter a period of rapid population ageing with an accompanying rise in long-term
conditions and disability.

The information presented here should be of interest to policy makers, funders, health planners,
researchers and interested citizens. In particular, health loss information is intended to inform
decision-making in the health and disability sector by providing robust evidence on the health
impacts of different diseases, injuries and risk factors. When used alongside other evidence,
including the cost and effectiveness of interventions, health loss data can help to inform
decisions on resource allocation, priority setting, and investment in health services and
prevention programmes.

Don Gray
Deputy Director-General of Health, Policy
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Executive summary

This report presents the key findings of the New Zealand Burden of Diseases, Injuries and Risk
Factors Study (NZBD) covering the period 2006—2016. Burden of disease studies estimate how
much healthy life is lost due to early death, illness or disability. This health loss is the gap
between the population’s current state of health and that of an ideal population in which
everyone experiences long lives free from ill health or disability.

Health loss is estimated using a measure called the DALY (disability-adjusted life year). The
DALY combines information on both fatal outcomes (early death) and non-fatal outcomes
(illness or disability) in a way that makes it possible to compare the effects of different diseases
and injuries across population groups and over time.

The disability-adjusted life year (DALY)
The DALY is calculated as follows: DALY = YLL + YLD.

YLL (years of life lost) measures health loss from early death, taking into account the
age when death occurred.

YLD (years lived with disability) measures health loss from time spent in less than full
health, taking into account the severity of ill health or disability.

Key findings are summarised below. The technical terminology used is explained later in the
main text and in the Glossary.

Health loss from all causes

« In 2006, New Zealanders sustained health losses totalling almost one million years of healthy
life (955,000 DALYSs). Just over half (51%) of this total health loss resulted from fatal
outcomes, with non-fatal outcomes accounting for 49%.

« Older people (65+ years) sustained over one-third (37%) of the total health loss despite
making up only 12% of the population.

o Adjusting for age, males experienced 55% more fatal health loss than females but a lighter
burden of non-fatal health loss (16% less).

« Adjusting for age and population size, health loss in Maori was almost 1.8 times higher than
in non-Maori, with more than half of Maori health loss occurring before middle age. If Maori
had experienced similar rates of health loss to non-Maori at all ages, health loss among Maori
would have been 42% less and that of the whole population 7% less.

o Total DALYs lost are projected to increase from 955,000 in 2006 to 1.085 million in 2016, a
rise of 13.4%. This assumes a continuation of recent demographic trends (population growth
and ageing) and epidemiological trends (disease and injury incidence and mortality).
Projected increases in population size and ageing explain 80% of this trend, with
epidemiological changes explaining the remaining 20%.
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Health loss by condition group

In 2006, cancers (17.5%) and vascular and blood disorders (17.5%) were the leading causes of
health loss at the condition group level, followed by mental disorders (11%), musculoskeletal
disorders (9%) and injury (8%).

Different conditions contribute to health loss at different life stages, with the leading
condition groups as follows:

— childhood (0—14 years): infant conditions and birth defects (49% of health loss in this age
group)

— youth (15—24 years): mental disorders (31%) and injury (27%), with reproductive
disorders also important for females

— young adults (25—44 years): mental disorders (25%) and injury (15%), with reproductive
disorders also important for females

— middle age (45—64 years): the well-known chronic diseases of cancers (24%) and vascular
disorders (16%) start to come to prominence

— older adults aged 65—74 years: cancers (29%) and vascular disorders (24%) remain
leading causes of health loss, followed by musculoskeletal conditions (11%)

— older adults aged 75 years and over: vascular disorders (35%) overtake cancers (18%) as
the leading cause of health loss, with neurological conditions ranked third (10%).

Maori sustain greater health loss in most condition groups. On an absolute scale, 26% of the
excess burden experienced by Maori was caused by vascular disorders, 15% by cancers, 12%
by mental illness, 11% by injury, and 9% by diabetes and other endocrine disorders.

The leading causes of health loss at the condition group level are projected to remain the
same from 2006 to 2016, assuming a continuation of recent demographic and
epidemiological trends.

Health loss from specific causes

Coronary heart disease was the leading cause of health loss in 2006 (9.3% of total DALYS),
followed by anxiety and depressive disorders (5.3%), stroke (3.9%), chronic obstructive
pulmonary disease (COPD, 3.7%), diabetes (3.0%), lung cancer (3.0%), back disorders
(2.8%), bowel cancer (2.5%), traumatic brain injury (2.3%) and osteoarthritis (2.2%).

Leading specific causes differed by sex. Among males, coronary heart disease was ranked first
and anxiety and depressive disorders second, whereas this order was reversed among
females. Other major sex differences included a higher ranking of back disorders and
osteoarthritis among females, and of alcohol use disorders among males.

Leading specific conditions varied over the life cycle, as follows:

— childhood (0—14 years): complications of premature birth (10.3% of health loss in this age
group), intrapartum stillbirth (9.3%), and sudden unexplained death in infants (SUDI,
7.4%)

— youth (15—24 years): alcohol use disorders (14.3%), anxiety and depressive disorders
(13.6%) and traumatic brain injury (10.8%)

— young adults (25—44 years): anxiety and depressive disorders (12.4%), alcohol use
disorders (4.7%) and back disorders (4.6%)

— middle age (45—64 years): coronary heart disease (6.8%), anxiety and depressive disorders
(3.8%), lung cancer (3.3%) and diabetes (2.8%)

X
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— older adults aged 65—74 years: coronary heart disease (13.6%), COPD (6.3%), lung cancer
(6.1%) and bowel cancer (5.0%)

— older adults aged 75 years and over: coronary heart disease (18.3%), stroke (9.8%), COPD
(6.7%) and dementia (6.7%).

» Leading specific conditions were similar for Maori and non-Maori, with some exceptions. For
both groups, coronary heart disease was the leading specific condition, followed by anxiety
and depressive disorders. Then the rank order differed, with diabetes, lung cancer, traumatic
brain injury and alcohol use disorders more highly ranked among Maori.

« Relative inequalities in burden between Maori and non-Maori were highest for rheumatic
fever/rheumatic heart disease, viral hepatitis, cardiomyopathies, hypertensive heart disease
and bronchiectasis. However, the leading contributors to absolute differences in health loss
were coronary heart disease, diabetes, lung cancer and COPD.

Health loss attributable to major risks to
health

To prevent diseases and injuries it is important to understand the risks to health. In the NZBD
the focus is on major risk factors that are potentially modifiable, such as smoking, obesity and
blood pressure, rather than social and environmental determinants. The burden attributable to
the 31 health risks was estimated by modelling the reduction in disease burden that would occur
if exposure to a risk factor was reduced to the level associated with the lowest risk of disease.

« Major health risks jointly accounted for about one-third of health loss in 2006. This
proportion is not expected to change by 2016.

o Leading risk factor clusters were physiological risk factors (high blood pressure, high blood
cholesterol, high blood glucose and low bone mineral density; 13.7%) and substance use
(tobacco, alcohol and illicit drugs; 13.7% of DALYS).

« Collectively, dietary risk factors (high salt intake, high saturated fat intake, low vegetable and
fruit intake) and excess energy intake (high body mass index, BMI) accounted for 11.4% of
health loss.

o Injury risk factors (transportation, falls, mechanical force, drowning, poisoning, fire, animal
related, self-inflicted, violence) collectively accounted for 8.0% of health loss.

« Among individual risk factors, tobacco use (9.1%) was the leading risk to health in 2006,
followed by high BMI (7.9%).

o Other important risk factor causes of health loss were high blood pressure (6.4%), low
physical activity (4.2%), alcohol use (net of protective effects, 3.9%), high blood cholesterol
(3.2%) and adverse health care events (3.2%).

Health Loss in New Zealand Xi



Health expectancy

Health-adjusted life expectancy (health expectancy) is a summary measure of population health
that is useful for monitoring whether we are adding ‘life to years’ as well as ‘years to life’.

In 2006 males on average could expect to live 78.1 years, with 8.9 years (11%) in poor health,
according to the health loss estimates in NZBD. Females could expect to live 82.1 years, with
11.5 years (14%) in poor health.

Although females could expect to live 4.0 years longer than males in 2006, 2.6 years were
years of poor health and only 1.4 years were years in full health.

Two-thirds of the life years gained over the decade from 2006 to 2016 are projected to be lived
in good health, assuming a continuation of recent demographic and epidemiological trends.

Implications of the key findings

We are living longer, but not all of this time is spent in good health. The small expansion in
poor health between 2006 and 2016 adds impetus to prioritising policies that reduce
morbidity as well as mortality.

New Zealand is undergoing a ‘disability transition’, with 50% of health loss now accounted
for by non-fatal, disabling conditions — and this proportion is projected to increase.

Coronary heart disease and stroke are still important causes of health loss in New Zealand
(9% and 4%, respectively). Much of this burden is avoidable through a combination of
prevention and treatment.

Ongoing and new challenges include mental health disorders, neurological conditions
(including dementia), musculoskeletal conditions (including osteoarthritis and back
disorders), chronic pain syndromes, sleep disorders and reproductive disorders.

There is considerable scope for prevention, with tobacco, diet, physical activity, alcohol,
obesity and diabetes all important potentially modifiable risks to health.
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INntroduction

Why undertake a burden of disease study?

Burden of disease studies estimate how much healthy life is lost due to early death, illness or
disability. This health loss is the gap between the population’s current state of health and that of
an ideal population in which everyone lives long lives free from illness or disability.

New Zealand has very good data on causes of death, but information on non-fatal outcomes is
often fragmented, inconsistent or incomplete. This makes it difficult to compare the relative
importance of different diseases and injuries, particularly those that are not major causes of
death.

Burden of disease studies are useful because they measure the level of health loss, or ‘burden’,
from all diseases and injuries in a standardised way. By using a comprehensive framework and
standardised methods, burden of disease studies make it possible to compare different diseases
and injuries on a consistent basis. For example, we can compare a condition that adversely
affects the lives of many people but does not usually cause death (eg, depression) with a
condition that is less common but often fatal (eg, brain cancer). It is also possible to compare a
condition that causes few deaths but these deaths occur at a young age (eg, SUDI) with a
condition that causes a large number of deaths at an older age (eg, coronary heart disease).

Understanding the level and distribution of health loss in the New Zealand population is
important for decision-making in the health sector. By identifying opportunities for health gain,
burden of disease studies help guide policy, planning and service provision, thereby contributing
to better health for all New Zealanders.

What diseases, injuries and risk factors are
included?

All major diseases and injuries are included in the New Zealand Burden of Diseases, Injuries
and Risk Factors Study 2006—2016 (NZBD). The NZBD includes 217 specific conditions,
grouped into 16 broad condition groups (see Appendix 1). Each condition group includes an
‘Other’ category to capture any diseases that cannot be analysed separately due to small
numbers.

The NZBD also includes 31 individual risk factors, classified into 10 risk factor clusters (see
Appendix 2). The focus is on major risk factors that are potentially modifiable, including
behavioural risk factors (eg, smoking), biological risk factors (eg, high blood pressure), injury
risk factors (eg, falls), and diseases that are risks for other diseases (eg, diabetes).

The NZBD does not include more indirect social and environmental determinants of health
because the independent effects of these causes on health outcomes are more difficult to
measure.

Health Loss in New Zealand 1



How is burden measured?

Health loss is estimated using a metric called the DALY (disability-adjusted life year). The DALY
measures the gap between the population’s current state of health and that of an ideal
population in which everyone experiences long lives free from illness or disability. In burden of
disease studies, the term ‘disability’ refers to any short-term or long-term health loss other than
death. In other words, disability includes any impairment, functional limitation, dysphoric
affective state (eg, depression) or symptom (eg, pain).

The DALY integrates information on both fatal outcomes (early death) and non-fatal outcomes
(illness or disability) in a similar way, so that one DALY represents one year of healthy life lost.

The DALY is calculated as follows: DALY = YLL + YLD.

YLL (years of life lost) measures health loss from early death, taking into account the age
that death occurred. A death that occurs at a young age has a higher weighting than a death that
occurs in old age. YLLs are calculated with reference to a standard life expectancy at each age.
For example, a death at age 5 years generates 81.4 YLLs, a death at age 50 years generates

39.5 YLLs and a death at age 80 years generates 12.9 YLLs. The standard life expectancy for
NzBD was derived from the Global Burden of Disease Study (GBD) 2010 reference life table,
which is based on the lowest observed death rates for each age group across countries in 2010.

YLD (years lived with disability) measures non-fatal health loss in terms of time spent in
less than full health. Because this measure of health loss has to take into account the severity of
each health state, YLDs are calculated by multiplying the prevalence of a health state by a
disability weight (DW) for that health state. Disability weights are measured on a scale from O
(full health) to 1 (death), such that mild anaemia, for example, would be close to zero and acute
schizophrenia close to 1.

YLDs are more difficult to calculate than YLLSs, for several reasons. For a start, there is no one
comprehensive and reliable source of data on the incidence, prevalence, severity and duration of
all non-fatal health conditions, and so this information had to be derived or modelled from
multiple sources (see Table 1). Secondly, the process for deriving disability weights is complex
and involves a number of judgements and assumptions. Disability weights for the NZBD were
sourced from GBD 2010, with some minor modifications based on advice from an expert group.

How is the burden due to health risks
estimated?

The NZBD estimates the burden of disease and injury attributable to selected major health risks.
The attributable burden is estimated by calculating the reduction in health loss from linked
conditions that would occur if exposure to a risk factor was modified to the level associated with
the lowest risk of disease (eg, no smoking).

The attributable burden provides an indication of the health gain that could potentially be
achieved through disease and injury prevention. However, it is important to note that not all of
this burden is realistically avoidable, because it may not be feasible or cost-effective to modify
risk factor exposure to the level associated with the lowest risk of disease.
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What data are used?

Data and standards for the NZBD were obtained from many different sources, as summarised in
Table 1. Where possible and appropriate, standards for the NZBD were obtained from the GBD
2010. For more details about sources of data for the NZBD, see the methodology report
(Ministry of Health 2013) or Appendix 2 (selected risk factors).

Table 1: Data sources for NZBD

Data Source

Population estimates New Zealand Health Tracker* population (derived from primary health organisation
enrolment data); Statistics New Zealand: 2006 Census, series 5 projections for 2011
and 2016

Deaths New Zealand Mortality Collection: average for 2005-2007, projections for 2011 and 2016

YLL weights Reference life table from GBD 2010

YLD: incidence / National Minimum Dataset (NMDS) — publicly funded hospital discharges

prevalence New Zealand Health Tracker*

Population-based surveys: 2004 Mental Health Survey (Te Rau Hinengaro), 2006/07
New Zealand Health Survey, and 2008/09 New Zealand Adult Nutrition Survey

Disease registers: New Zealand Cancer Registry, New Zealand Birth Defects Registry,
Public Health Surveillance Databases, the Australia and New Zealand Dialysis and
Transplant Registry (ANZDATA)

New Zealand and international research studies

YLD: duration / severity New Zealand Health Tracker*
New Zealand and international research studies

Disability weights GBD 2010, NZBD expert panel

Risk factor exposure Population-based surveys: 2004 Mental Health Survey (Te Rau Hinengaro), 2006/07
New Zealand Health Survey, 2008/09 New Zealand Adult Nutrition Survey, 2006
Census (smoking), alcohol consumption surveys, research studies

Theoretical minimum risk ~ GBD 2010, other burden of disease studies
exposure distribution
(TMRED)

Relative risks GBD 2010, other burden of disease studies, meta-analyses of randomised controlled
trials or prospective cohort studies

* New Zealand Health Tracker = anonymously linked Ministry of Health administrative data sets.

How reliable are estimates of health loss?

Overall, about 75% of the input data for the NZBD were considered robust. This includes all
mortality (and hence YLL) data and about half the YLD data. YLD data are less robust because
there is no one comprehensive and reliable source of data on the incidence, prevalence, severity
and duration of all non-fatal health conditions.

Estimates and projections from the NZBD 2006—2016 are presented in this report without
estimates of uncertainty. Although this helps clarity and readability, it is important that readers
understand the uncertainty associated with the estimates. Table 2 provides an indication of the
margin of uncertainty for DALY estimates.
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Table 2: Margin of uncertainty (95% confidence interval) for DALYs

Level Total population Population subgroups
All cause +1% +2-4%
Condition group +4% +6-14%
Major specific conditions* + 7% +10-20%
Projections + 30% + 25-55%

*  Major specific conditions are the 25 specific conditions that each account for over 1% of total DALYs.

Estimates of health loss for most of the major specific conditions (those conditions that each
account for over 1% of total DALYs) are considered robust. However, estimates for some specific
conditions are less robust. Take care when using estimates for less robust conditions, including
several musculoskeletal conditions (including two major conditions: back disorders and
osteoarthritis), some reproductive disorders, certain gastrointestinal disorders, several skin
disorders, and some infections (see Table A4 in Appendix 4 for the full list).

Do the results for 2006 reflect the current
situation?

The base year for NZBD was 2006, with projections to 2011 and 2016. The year 2006 was
chosen as the base year because when the study started in late 2010 the most recent data
available for several key inputs were for around this time (eg, the 2006 Census for population
estimates, 2007 for mortality, and 2006/07 or earlier for population-based surveys). Given the
complexity of NZBD, it was not possible to go back and update estimates (especially YLDs) when
more recent data became available.

The projections to 2011 and 2016 give us confidence that key findings for 2006 are still relevant.
Projections indicate that the leading conditions contributing to health loss are unlikely to have
changed much since 2006, although the ranking of leading risks to health does change. Based
on risk factor exposure data from the most recent New Zealand Health Survey, obesity (high
BMI) may supplant tobacco as the leading potentially modifiable risk to health by 2016.

Many factors influence health so it is difficult to project what might happen in the future. In this
study, projections of health loss were based on the assumption that recent demographic trends
(population size and ageing) and epidemiological trends (disease incidence and mortality) will
continue in the near future.

Is this study linked to other burden of

disease studies?

The NZBD 2006—2016 was carried out independently of GBD 2010, which reported key results
in December 2012. However, the NZBD sourced many important standards from GBD 2010,
including reference life tables for calculating YLLs, disability weights for calculating YLDs, and
theoretical minimum risk exposure distributions and relative risks for calculating the health loss
attributable to risk factors.
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Every effort was made to ensure comparability between the NZBD 2006—2016 and GBD 2010,
but comparability is only partial due to some differences in classifications, modelling methods,
assumptions and data sources. Despite these differences, there is reasonable agreement between
our estimates of leading causes of health loss and GBD 2010 estimates for the Australasia region
and New Zealand (see the section ‘International benchmarking’).

The Ministry of Health published its first burden of disease study, The Burden of Disease and
Injury in New Zealand, in 2001. This study was based on 1996 data and did not include
projections. It is not possible to compare results from NZBD 2006—2016 with the 1996
estimates because there have been major changes (improvements) in data sources and methods.
The possibility of re-doing the 1996 estimates using the new methods was considered, but
rejected because data for many non-fatal outcomes were missing for the earlier period.
However, the GBD 2010, which includes estimates from 1990 to 2010, can be used to obtain an
indication of past trends. The GBD 2010 trend estimates have been used to refine the
projections of the tobacco and BMI burdens.

What is covered in this report?

This report is just one output of the NZBD. The focus here is on the 2006 estimates of health
loss in terms of DALYS, largely without being broken down into fatal and non-fatal burdens.
This report presents health loss at an all-cause level, condition group level, and for leading
specific conditions. It also includes health losses attributable to major risk factors, projections of
health losses for 2011 and 2016, and health losses summarised using health-adjusted life
expectancy.

Within each section, differences in the distribution of health loss by age, sex and ethnicity
(Maori and non-Maori) are summarised. Due to data limitations it was not possible to estimate
health loss by neighbourhood deprivation or by region, or for Pacific and Asian ethnic groups.

Other reports from the NZBD include:

« Injury-Related Health Loss: A report from the New Zealand Burden of Diseases, Injuries
and Risk Factors Study 2006—2016 (a detailed report on health losses from injuries,
published jointly with ACC)

« Ways and Means: A report on methodology for the New Zealand Burden of Diseases,
Injuries and Risk Factors Study 2006—2016.

Further reports will cover specific topics in more detail, such as the Burden of Disease and
Injury in Maori. Additional outputs published concurrently with this report include an online
Statistical Annexe, which provides full results from the NZBD,; that is, both point estimates and
standard errors (as an indicator of uncertainty).

How to interpret the results

Most results presented here are DALY counts or rates for 2006, which are snapshots of health
loss for the total population or subgroup of interest for the 2006 calendar year. As in GBD 2010,
DALYs were calculated without discounting or age-weighting. DALY counts are often presented
as a percentage of total DALYs (for the total population or subgroup of interest) and ranked
accordingly.

Health Loss in New Zealand 5



Given that lists of leading causes of health loss can influence health planning and funding
priorities, it is important to note that the rankings depend on how conditions are grouped. Some
alternative classifications are presented to provide an alternative view.

Differences between ethnic groups

Differences between ethnic groups can be measured on an absolute or a relative scale. Absolute
inequality is about differences (A minus B), whereas relative inequality is about ratios (A divided
by B). Both measures should be used when examining health inequalities because they provide
different information. Leading causes of absolute inequality tell us where we need to focus on
reducing overall inequality, whereas leading causes of relative inequality tell us where we need
to focus to reduce unfairness.

Absolute inequality is measured using the standardised rate difference (SRD). In this
document, the SRD is the age-standardised rate in Maori minus the age-standardised rate in
non-Maori.

Relative inequality is measured using the standardised rate ratio (SRR). SRRs always compare
two groups: one group is categorised as the group of interest and the other group is the
reference group. Here the SRR is calculated by dividing the age-standardised rate in Maori by
the age-standardised rate in non-Maori. A rate ratio tells us how many times larger or smaller
the rate is for the group of interest (Maori) compared with the reference group (non-Maori). A
SRR can be interpreted in the following ways.

e A value of 1 shows that there is no difference between Maori and non-Maori.

« Avalue higher than 1 means that the result is higher for the group of interest than for the
reference group. For example, an SRR of 2.0 means the burden of a condition is twice as high
in Maori as in non-Maori, taking into account differences in population size and age structure
between the groups.

o Avalue lower than 1 means that the result is lower for the group of interest (Maori) than for
the reference group (non-Maori).

It is important to note that many social and economic factors contribute to differences between
ethnic groups. Unfortunately it was not possible to include measures of socioeconomic
deprivation (eg, the New Zealand Deprivation Index) in the NZBD due to limitations in data
inputs for YLDs.

Health loss from risk factors

The burden attributable to health risks (the attributable burden) reflects the health loss that
could have been avoided in 2006 if prior risk factor exposure levels had been modified to the
level associated with the lowest risk of disease. Note that not all of this burden is realistically
avoidable because it may not be feasible or cost-effective to modify risk factor exposure to the
level associated with the lowest risk of disease.

The attributable burden is presented as a DALY count, percentage of total DALYS, or percentage
of condition-specific DALYSs.
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The overall burden of disease

Health loss from all causes

Overall health loss totalled almost one million DALYs in 2006

In 2006 the New Zealand population lost almost one million years of healthy life (955,000
DALYs from all causes, or 228 DALYs per 1000 people). Just over half of this health loss (51%)
resulted from fatal events (486,000 YLLs), with non-fatal outcomes accounting for the
remaining 49% (469,000 YLDs) (Figure 1).

Figure 1: Total number of DALYSs, YLLs, and YLDs, 2006

955,000
DALYs

486,000 469,000
YLLs YLDs

The contribution of fatal and non-fatal outcomes varies by sex
and ethnicity

The relative contribution of fatal and non-fatal outcomes to total health loss varies by sex and
ethnicity (Table 3). The highest proportion of health loss resulting from fatal outcomes (YLLS) is

seen among Maori males (63%), while the highest proportion of health loss resulting from non-
fatal outcomes (YLDs) is seen for non-Maori females (57%).

Table 3: Total number of YLLs, YLDs and DALYs, by sex and ethnicity, 2006

Ethnicity Sex YLL count (% of DALYS) YLD count (% of DALYSs) DALY count
Total Male 275,834 (57%) 204,858 (43%) 480,692
Female 209,975 (44%) 263,909 (56%) 473,884
Total 485,809 (51%) 468,767 (49%) 954,576
Maori Male 52,271 (63%) 31,309 (37%) 83,580
Female 37,342 (50%) 37,735 (50%) 75,077
Total 89,613 (56%) 69,044 (44%) 158,657
Non-Maori  Male 223,563 (56%) 173,550 (44%) 397,113
Female 172,632 (43%) 226,173 (57%) 398,805
Total 396,195 (50%) 399,723 (50%) 795,918

Health Loss in New Zealand
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Figure 2 shows that the ratio of fatal to non-fatal health loss also varies with age, with YLD
dominant in youth and young adulthood, and YLL dominant at both extremes of age. YLL
dominate in old age because most deaths occur in older age groups, even though each death
contributes fewer YLL. By contrast, YLL dominate in childhood because of the heavy YLL
weighting of each death, despite relatively few deaths occurring in this age group. For example,
the death of a newborn baby contributes the maximum number of years of life lost (YLL).

Figure 2: Percentage of fatal (YLL) and non-fatal (YLD) health loss, by age group, 2006
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Males sustain a greater loss of health than females

Males and females experienced almost the same absolute health loss in 2006 (males 481,000
DALYs, females 474,000 DALYS), but once adjusted for population size and age structure, male
loss exceeds female loss by 13% (Table 4). Males experienced a heavier burden of fatal health
loss than females, but a lighter burden from non-fatal causes.

Table 4: Age-standardised YLL, YLD and DALY rate per 1000, by sex, 2006

Measure Age-standardised rate per 1000 Ratio
(males to females)
Male Female
YLL 116 75 1.55
YLD 91 108 0.84
DALY 207 183 1.13

Note: Rates are age standardised to the WHO world population.

Two-thirds of health loss occurred in people of middle age or
older

Older people (65+ years) sustained over one-third (37%) of total DALYs, despite comprising
only 12.2% of the total population in 2006. Over one-quarter (28%) of the total health loss
occurred in middle age (45—64 years) and one-fifth (19%) in young adulthood (25—44 years).
Children and youth accounted for the remaining 16% of the total burden.
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The age distribution of DALYs across five-year age groups was broadly similar for males and
females, except for a higher proportion of DALYs in older females, reflecting their longer life
expectancy (Figure 3). Unlike fatal outcomes (YLL), the age distribution for non-fatal outcomes
(YLD) is not concentrated in old age but affects nearly all stages of the life-course.

Figure 3: Total DALYs, by age and sex, 2006

Age group (years) Male YLL  ® Male YLD Female YLD Female YLL
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Maori experienced greater health loss than non-Maori at all
ages, and the inequality was greater for females

For Maori, the absolute burden is not dominated by old age — unlike the situation for non-
Maori. More than half (54%) of healthy life lost among Maori occurred before middle age,
compared with one-third among non-Maori (Figure 4a). The Maori burden currently peaks in
middle age, reflecting both a different distribution of risks (eg, tobacco use) and a younger
population age structure. Adjusting for population size, Maori have higher rates of health loss
than non-Maori at all ages (Figure 4b).

Health Loss in New Zealand 9



Figure 4a: DALY counts, by age, sex and ethnicity, 2006
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Figure 4b: DALY rates, by age, sex and ethnicity, 2006
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After adjusting for age, Maori health loss was about 75% higher than in non-Maori (a DALY
standardised rate ratio [SRR] of 1.68 for females and 1.83 for males). Relative inequality was
greater for fatal than non-fatal outcomes in both Maori males (SRR for YLL 2.16; SRR for YLD
1.45) and females (SRR for YLL 2.25; SRR for YLD 1.31).

The corresponding absolute inequalities (standardised rate differences, or SRDs) were 158 per
1000 DALYs, 119 per 1000 YLL and 39 per 1000 YLD for males, and 115 per 1000 DALYs,

82 per 1000 YLL and 32 per 1000 YLD for females. So both relative and absolute inequalities
were higher for males than for females, and higher for fatal than for non-fatal causes.

Had Maori experienced similar DALY rates to non-Maori at each age in 2006, 67,000 fewer
years of healthy life would have been lost across the population in that year. Eliminating
inequality in health outcomes would reduce the burden of disease in the Maori population by
42%, and in the whole population by 7%.
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Health loss by condition
group

Standard classification: 16 condition groups

The standard classification of diseases and injuries comprises 217 specific conditions, grouped
into 16 broad condition groups that more or less coincide with International Classification of
Diseases (ICD-10) chapters. The standard classification is set out in Appendix 1.

Overall health loss, by condition group

Table 5 shows the total and percentage of DALYs ranked by condition group, with all the specific
conditions within these groups that account for more than 1% of total DALYs also included.
Specific conditions accounting for less than 1% of total DALYs are shown only if they are the
leading cause within that condition group.

In 2006 the leading broad causes of health loss in New Zealand were cancers (17.5%) and
vascular and blood disorders (17.5%). Of the 30 categories of cancers, four caused more than 1%
of total health loss each: lung cancer (3.0%), colon and rectum cancers (2.5%), female breast
cancer (1.9%) and prostate cancer (1.0%). Within the vascular and blood disorder group, the
major diseases were coronary heart disease (9.3%) and stroke (3.9%).

Mental disorders were the third leading condition group, accounting for 11.1% of health loss.
Within this group the main conditions were anxiety and depressive disorders (5.3%), alcohol use
disorders (2.1%) and schizophrenia (1.3%).

Musculoskeletal disorders collectively accounted for 9.1% of health loss, with four conditions
contributing more than 1% of DALYSs: spinal (back) disorders (2.8%), osteoarthritis (2.2%),
chronic musculoskeletal pain syndromes (1.3%) and rheumatoid arthritis (1.1%).

Injuries were the fifth leading cause of health loss, collectively accounting for 8.0% of total
DALYs. Traumatic brain injury (2.3%), internal injury (1.2%) and poisoning (1.1%) were the
leading types of injuries. Note that injuries are classified here by nature of injury (eg, traumatic
brain injury, fractured femur), not external cause of injury (eg, fall, road traffic accident). The
latter classification defines risk factors for injury and is considered later.

Neurological conditions accounted for 6.8% of health loss, with major contributors being
dementia (1.8%), migraine (1.4%) and primary insomnia (1.3%).

Respiratory disorders collectively accounted for 6.3% of health loss, almost all from chronic
obstructive pulmonary disease (COPD, 3.7%) and asthma (1.6%).
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Table 5: DALYs ranked by condition group, total population, 2006

Rank Condition group DALYs Percentage of total
1 Cancers and other neoplasms 167,149 175
Lung 28,570 3.0
Colorectal 24,012 25
Breast (female) 17,870 1.9
Prostate 9,786 1.0
2 Vascular and blood disorders 166,863 17.5
Coronary heart disease 89,159 9.3
Stroke 37,688 3.9
3 Mental disorders 106,398 111
Anxiety and depressive disorders 50,954 5.3
Alcohol use disorders 19,706 2.1
Schizophrenia 12,328 1.3
4 Musculoskeletal disorders 87,225 9.1
Spinal disorders 27,112 2.8
Osteoarthritis 20,738 2.2
Chronic musculoskeletal pain syndromes 12,202 1.3
Rheumatoid arthritis 10,320 1.1
5 Injury 76,269 8.0
Traumatic brain injury 21,728 2.3
Internal injury* 11,572 1.2
Poisoning 10,197 1.1
6 Neurological conditions 65,293 6.8
Dementia 16,949 1.8
Migraine 13,094 1.4
Primary insomnia 12,772 1.3
7 Respiratory disorders 60,276 6.3
Chronic obstructive pulmonary disease (COPD) 35,339 3.7
Asthma 15,084 1.6
8 Infant conditions and birth defects 50,338 553
Pre-term birth 11,640 1.2
9 Diabetes and other endocrine disorders 38,780 4.1
Diabetes 28,808 3.0
10 Reproductive and gestational disorders 33,618 3.5
Menstrual cycle disorders 9362 1.0
11 Gastrointestinal disorders 25,542 2.7
Upper Gl disorder 8053 0.8
12 Infections 22,129 2.3
Lower respiratory tract infection 5512 0.6
13 Genitourinary disorders 20,100 2.1
Chronic kidney disease 7360 0.8
14 Skin disorders 17,408 1.8
Eczema and dermatitis 9479 1.0
15 Dental disorders 8695 0.9
Dental caries 7536 0.8
16 Sense organ disorders 8493 0.9
Adult onset sensorineural hearing loss 3263 0.3

Notes: All specific conditions accounting for over 1% of total DALYs are included; specific causes less than 1% are
included only if they are the leading cause within the cause group.

* Internal injury refers to any injury involving one or more internal organs or major blood vessels within the thoracic,
abdominal or pelvic cavities.
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Broad causes of health loss differ by sex

Condition groups contributing to health loss are similar for both sexes, although there are some
notable differences (Figure 5). Cancers are the leading cause of health loss for females, whereas
vascular and blood disorders are the leading cause for males. Injury is ranked third for males
but only ninth for females. Musculoskeletal conditions (eg, back disorders, osteoarthritis) are a
greater contributor to health loss in females than in males. Reproductive disorders are ranked
sixth for females if all age groups are included, but second if only women of reproductive age
(15—44 years) are included (see Figure 8).

Figure 5: Number of DALYSs, by condition group and sex, 2006
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Note: Ranking is according to the leading condition groups for females.

The leading broad causes of health loss change over the life
course

Condition groups accounting for substantive health loss vary with life-cycle stage (Figure 6).

« Inchildhood (0—14 years), infant conditions and birth defects are the leading causes of health
loss (49% of DALYs in this age group), with most of the burden falling in infancy and early
childhood.

« Inyouth (15—24 years), the leading causes of health loss are mental disorders (31%) and
injury (27%), with reproductive disorders also important for females.

« Inyoung adults (25—44 years), mental disorders (25%) and injury (15%) are the leading
causes of health loss, with reproductive disorders also important for females.

« In middle age (45—64 years), the well-known chronic diseases including cancers (24%) and
vascular disorders (16%) first come to prominence.

« Inolder adults aged 65—74 years, cancers (29%) and vascular disorders (24%) remain leading
causes of health loss, followed by musculoskeletal conditions (11%).

« Inolder adults aged 75 years and over, vascular disorders (35%) overtake cancer (18%) as the
leading cause of health loss, with neurological conditions ranked third (10%).
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Figure 6: DALYSs, by leading condition group and age group, sexes pooled, 2006
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In some life-cycle stages the leading causes of health loss differ
by sex

We have looked at health loss by condition group separately by sex and by life-cycle stage.
However, there are important sex differences within life-cycle stages (Figure 7).

Injury is prominent among male youth (15—24 years) and, to a lesser extent, among young adult
males (25—44 years), but this is not the case for females. By contrast, reproductive disorders are
prominent in these age groups among females.

Vascular disorders are already noteworthy among middle-aged (45—64 years) males but not
among females, whereas cancers and musculoskeletal disorders are more prominent for middle-
aged females.

Among older adults, the most prominent sex difference is the greater burden of cancers in males
and musculoskeletal disorders in females.

Figure 7: DALY shares, by condition group, sex and life-cycle stage, 2006
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Reproductive disorders are a major cause of health loss for
women of reproductive age

In females aged 15—44 years, reproductive disorders account for 17% of all health loss, ranking
second only to mental disorders in this age group (Figure 8).

Figure 8: Percentage of total DALYs, by condition group, females aged 15—44 years, 2006
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Notes: The graph includes all condition groups accounting for over 5% of total DALYs
among females aged 15-44 years. This classification of reproductive disorders does
not include cancers, injuries or infections involving the reproductive system, only
specific reproductive disorders (see Appendix 1).

Health inequalities vary widely across condition groups

Adjusting for differences in population size and age structure, Maori sustain higher health loss
than non-Maori for most condition groups. For diabetes and vascular disorders, health loss in
Maori is at least 2.5 times higher than for non-Maori (Figure 9).

Figure 9: Leading causes of relative inequality between Maori and non-Maori, by condition
group, 2006
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population). A SRR of 1.00 means there is no difference between Maori and
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On an absolute scale, the major contributors to the inequality in health loss are different, with
26% of the total Maori excess burden accounted for by vascular disorders, 15% by cancers, 12%
by mental disorders, 11% by injury and 9% by diabetes and other endocrine disorders

(Figure 10).

Figure 10: Leading causes of absolute inequality between Maori and non-Maori, by

condition group, 2006
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Alternative classifications

When presenting leading causes of health loss, the rankings depend on how the conditions are
grouped. The NZBD classification system includes 16 condition groups and these have been used
to present key results in this section. However, given that the list of leading causes of health loss
can influence health planning priorities, it is important to consider the impact of alternative
classifications on the results.

Fourteen condition groups

If the mental and neurological disorder condition groups are combined, and injury and
musculoskeletal condition groups likewise, then four broad condition groups collectively
account for 70% of all health loss. Each of these four broad condition groups — neuropsychiatric
disorders, cancers, vascular and blood disorders, and injury/musculoskeletal disorders —

accounts for about the same proportion (17—18%) of health loss (Figure 11).
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Figure 11: Number and percent of DALYSs, by 14 condition groups, 2006
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Organ system classification

The NZBD 16-condition group classification follows the International Classification of Disease
(ICD) framework, with injuries, cancers and infections accorded priority over organ systems.
While this is useful for some policy purposes, it does not reveal the full health loss attributable

to each organ system.

An alternative classification can be applied in which injuries, cancers and infections are
reclassified according to the organ system to which they relate. For example, melanoma is
reclassified to skin disorders, fractured femur to musculoskeletal disorders, viral hepatitis to
gastrointestinal disorders, etc. This provides a more comprehensive view of the actual
magnitude of health loss relating to each body system (Figure 12).

Figure 12: Number of DALYSs, by organ system, total population, 2006
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In this alternative classification by organ system, neuropsychiatric disorders rank first (24.2%),
followed by vascular disorders (19.4%). Respiratory and gastrointestinal disorders rank next,
both with approximately 100,000 DALYs — a much higher ranking for these groups than under
the standard classification. Reproductive and gestational disorders also move up the rankings.
While the ranking of skin disorders does not change, the total burden attributable to this cause
group nevertheless increases substantially — from 17,400 DALYs in the standard classification to
31,500 DALYs when cancers, injuries and infections of the skin are included (an 81% increase).

Full details of this alternative classification by organ system are available from Health and
Disability Intelligence, Ministry of Health, on request.
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Health loss by specific
condition

Major specific conditions

The NZBD classification of diseases and injuries comprises 217 specific conditions, grouped into
16 broad condition groups (see Appendix 1). Here we consider the specific conditions, without
regard to the condition group into which they are classified.

Twenty-five specific conditions account for over half of total
health loss

Of the 217 specific conditions included in the NZBD, 25 each accounted for health loss in excess
of 9000 DALYs, which is equivalent to about 1% of total DALYs (Table 6). These 25 major
specific conditions collectively account for over half (58%) of all health loss (556,000 DALYSs).

Coronary heart disease was by far the leading specific cause of health loss in New Zealand in
2006, accounting for 9.3% of DALYs. This is almost twice the burden of the second-ranked
specific condition, anxiety and depressive disorders (5.3%). Other than coronary heart disease,
stroke (3.9%) is the only vascular disorder to account for more than 1% of total DALYs.

Aside from anxiety and depressive disorders, alcohol use disorders (2.1%), dementia (1.8%),
migraine (1.4%), insomnia (1.3%) and schizophrenia (1.3%) are other neuropsychiatric
conditions to make the list of major specific conditions.

Four out of 30 cancers — lung cancer (3.0%), colon and rectum cancers (2.5%), female breast
cancer (1.9%) and prostate cancer (1.0%) — make the list. In 2006 melanoma fell just below the
1% threshold.

Back disorders (2.8%), osteoarthritis (2.2%), rheumatoid arthritis (1.1%), and chronic
musculoskeletal pain syndromes (1.3%) all exceed the 1% threshold.

Traumatic brain injury! (2.5%), internal injury (1.2%) and poisoning (toxic injury, whether
intentional or unintentional 1.1%) are the only injuries to do so.

Two respiratory disorders — COPD (3.7%) and asthma (1.6%) — also meet the 1% threshold, as
do diabetes (3.0%) and complications of premature birth (1.2%).

Of particular interest is that three disorders not generally included in burden of disease studies
make the list of major specific conditions: primary insomnias, chronic musculoskeletal pain
syndromes, and menstrual cycle disorders. Also of interest is that one dermatological condition
— eczema/dermatitis — reaches the 1% threshold.

1 When comparing conditions (as opposed to risk factors), injuries are classified by nature of injury (eg, traumatic
brain injury, femoral fracture), not external cause of injury (eg, road traffic injury, fall).
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Table 6: Specific conditions accounting for over 1% of total DALYs, total population, 2006

Specific condition DALY count Percentage of total DALYs Rank
Coronary heart disease 89,159 9.3 1
Anxiety and depressive disorders* 50,954 5.3 2
Stroke 37,688 3.9 3
Chronic obstructive pulmonary disease (COPD) 35,339 3.7 4
Diabetes 28,808 3.0 5)
Lung cancer 28,570 3.0 6
Back disorders 27,112 2.8 7
Colon and rectum cancers 24,012 2.5 8
Traumatic brain injury 21,728 2.3 9
Osteoarthritis 20,738 2.2 10
Alcohol use disorders 19,706 21 11
Breast cancer (female) 17,870 1.9 12
Dementia 16,949 1.8 13
Asthma 15,084 1.6 14
Migraine 13,094 1.4 15
Primary insomnia 12,772 1.3 16
Schizophrenia and related psychotic disorders 12,328 1.3 17
Chronic musculoskeletal pain syndromes 12,202 1.3 18
Pre-term birth 11,640 1.2 19
Internal injury** 11,572 1.2 20
Rheumatoid arthritis 10,320 11 21
Poisoning (intentional or unintentional) 10,197 1.1 22
Prostate cancer 9786 1.0 23
Eczema/dermatitis 9479 1.0 24
Menstrual cycle disorders 9362 1.0 25

*  Anxiety and depressive disorders are grouped together as a single specific condition because the extensive
comorbidity between these disorders makes it difficult to separate them.

** Internal injury refers to any injury involving one or more internal organs or major blood vessels within the thoracic,
abdominal or pelvic cavities.

The leading specific conditions differ by sex

For males, coronary heart disease is ranked first and anxiety and depressive disorders second;
this order is reversed among females (Figure 13).

Other major sex differences include the higher ranking of back disorders and osteoarthritis
among females, and of traumatic brain injury and internal injury among males. Alcohol use
disorders are another condition that is highly ranked for males but not for females.

Each list also includes several sex-specific disorders: prostate cancer and impotence for males;
and breast cancer, menstrual cycle disorders, uterine fibroids, endometriosis and genital
prolapse for females.
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Figure 13: Specific conditions accounting for over 1% of total DALYs, by sex, 2006
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The leading specific causes of health loss change over the life
cycle

In childhood (0—14 years), the leading specific conditions include complications of premature
birth (10.3%), intrapartum stillbirth (9.3%), SUDI (7.4%), followed by eczema/dermatitis (5.0%)
and asthma (4.1%) (Figure 14).

In youth (15—24 years), leading specific conditions include alcohol use disorders (14.3%),
anxiety and depressive disorders (13.6%) and traumatic brain injury (10.8%).

In young adults (25—44 years), anxiety and depressive disorders (12.4%) and alcohol use
disorders (4.7%) remain leading causes, and are joined by back disorders (4.6%).

In middle age (45—64 years), chronic diseases such as coronary heart disease (6.8%), lung
cancer (3.3%) and diabetes (2.8%) are predominant, but anxiety and depressive disorders
(3.8%) remain important.

In older adults aged 65—74 years, coronary heart disease (13.6%) was the leading cause of health
loss, followed by COPD (6.3%), lung cancer (6.1%) and bowel cancer (5.0%). Similarly, for older
adults aged 75 years and over, coronary heart (18.3%) and COPD (6.7%) are leading causes of
health loss, with stroke (9.8%) and dementia (6.7%) increasing in prominence.

Figure 14: Leading specific causes of DALYs, by life-cycle stage, 2006
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Anxiety and depressive
Alcohol use

Spinal

Traumatic brain injury (TBI)
Schizophrenia and related psychotic
Menstrual cycle

Coronary disease
Poisoning

Migraine

Internal injury

Asthma

Uterine fibroids

45-64 years

Coronary disease

Anxiety and depressive

Lung cancer

Diabetes

Spinal

Breast cancer (female)

Chronic obstructive pulmonary disease (COPD)
Osteoarthritis

Bowel cancer

65—74 years

Coronary disease

Chronic obstructive pulmonary disease (COPD)
Lung cancer

Bowel cancer

Diabetes

Stroke

Osteoarthritis

Spinal

Prostate cancer

Breast cancer (female)

DALY (1000s), 25-44 years

10

15

20

0 10 15 20 25 30 35 40
DALY (1000s), 45-64 years

0 5 0 15 20 25 30 35 40
DALY (1000s), 45-64 years

0 5 25 30 3/ 40

Health Loss in New Zealand

25



75+ years
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Note: Only specific conditions accounting for over 2% of total DALYs within each
life-cycle stage are shown.

Leading specific conditions vary by age

As we have seen, the leading specific causes of health loss vary across the life cycle. By
examining narrower age bands we can get a clearer picture of the variation of these burdens
with age. To illustrate this, selected conditions were chosen to show distinct age patterns among
females (Figure 15).

Many chronic diseases show exponential increases in DALY rates with age (eg, dementia).
Others increase rapidly from young adulthood to peak in late middle or early old age and then
decline again in late old age (eg, breast cancer). Other conditions peak in early adulthood and
decline slowly thereafter (eg, anxiety disorders). Alcohol use disorders has a different pattern,
with a rapid increase in youth to a peak in young adulthood, followed by a relatively steep
decline to very low rates in old age. Finally, traumatic brain injury shows a complex age pattern,
with multiple peaks — in young childhood, youth and late old age (reflecting exposures to
different hazards causing head injury).

Figure 15: DALY rate per 1000, selected conditions, by five-year age group, females, 2006
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In some life-cycle stages the leading specific conditions vary by sex

Up to this point leading specific causes of health loss have been examined separately by sex and
by life-cycle stage. However, there are important sex differences within some life-cycle stages.

In youth — and to a lesser extent in young adulthood — the leading specific conditions among
females are anxiety/depressive disorders and menstrual cycle disorders, whereas alcohol use
disorders and traumatic brain injuries are leading conditions among males.

In middle age, coronary heart disease is already prominent in males and breast cancer has
emerged as an important cause of health loss among females, along with anxiety and depressive
disorders and back disorders.

Leading specific conditions are similar for Maori and non-Maori
— with some exceptions

Leading specific conditions causing health loss in Maori are shown in Table 7. As in the New
Zealand population as a whole, coronary heart disease is by far the leading cause of health loss
for Maori, followed by anxiety and depressive disorders. However, thereafter the rank order
differs between the ethnic groups, with diabetes, lung cancer, traumatic brain injury and alcohol
use disorders being more highly ranked among Maori (although also quite highly ranked among
non-Maori).

Table 7: Leading specific conditions causing health loss, Maori, 2006

Condition DALYs Percent Rank
Coronary heart disease 13,897 8.8 1
Anxiety and depressive disorders 7964 5.0 2
Diabetes 6910 4.4 3
Lung cancer 6155 3.9 4
Traumatic brain injury 6072 3.8 5
Alcohol use disorders 6064 3.8 6
Chronic obstructive pulmonary disease (COPD) 5364 3.4 7
Stroke 3845 2.4 8
Schizophrenia and related psychotic disorders 3467 2.2 9
Internal injury* 3332 2.1 10
SuDI 3209 2.0 11
Back (spinal) disorders 3187 2.0 12
Pre-term birth 3140 2.0 13
Asthma 2474 1.6 14
Breast cancer (female) 2380 15 15
Drug use disorders 2274 1.4 16
Eczema and dermatitis 2193 14 17
Primary insomnia 2143 14 18
Poisoning 1785 1.1 19
Stillbirth 1770 11 20
Migraine 1713 1.1 21
Cardiomyopathy 1692 1.1 22
Bipolar disorder 1617 1.0 23
Stomach cancer 1594 1.0 24

Note: Specific conditions causing over 1% of total DALYs for Maori are shown.

* Internal injury refers to any injury involving one or more internal organs or major blood vessels within the thoracic,
abdominal or pelvic cavities.
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In all, 31 specific conditions need to be listed to include all conditions accounting for over 1% of
total DALYs for Maori and non-Maori. Of these conditions, 19 are reasonably similarly ranked in
both ethnic groups (including those listed above). Six are relatively highly ranked among Maori
but not at all highly ranked among non-Maori: stillbirth, SUDI, cardiomyopathy, drug use
disorders, bipolar disorder and stomach cancer (Figure 16). Six are relatively highly ranked
among non-Maori but are not highly ranked among Maori: prostate cancer, dementia,
rheumatoid arthritis, osteoarthritis, bowel cancer and chronic pain syndromes.

Figure 16: Comparison of Maori and non-Maori DALY rankings, leading specific
conditions, 2006
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A range of factors contribute to the different rankings between Maori and non-Maori, including
different demographic structures, risk exposures and comorbidities, and differential access to
and utilisation of health care.

Ethnic inequalities for some specific conditions are marked

Several specific diseases and injuries show strong relative inequalities. When adjusted for
population size and age, health loss in 2006 was at least three times higher in Maori as in non-
Maori for 13 specific conditions (Figure 17). Highest ranked in terms of inequality were
rheumatic fever/rheumatic heart disease, viral hepatitis, cardiomyopathies, hypertensive heart
disease and bronchiectasis.
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Figure 17: Leading specific causes of relative inequality between Maori and non-Maori,
2006
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The graph excludes conditions that may have high SRRs but account for a small
number of DALYs, leading to unstable rates (ie, puerperal sepsis, urolithiasis,
necrotising fasciitis, childhood vaccine-preventable diseases, testicular cancer and
crush injuries).

Different conditions contribute to absolute inequality between Maori and non-Maori. After
adjusting for population size and age distribution, the leading contributors to absolute
inequality are coronary heart disease (16% of the total SRD), diabetes (9%), lung cancer (8%)
and COPD (6%) (Figure 18).

Figure 18: Leading specific causes of absolute inequality between Maori and non-Maori,
2006
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Note: The graph includes the 13 specific conditions that contribute over 2% to the
total SRD.

In other words, rare conditions do not have a substantial impact on total inequality, no matter
how differentially they are distributed.
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Alternative classifications

Just as condition groups can be classified in different ways, alternative classifications of specific
conditions can also be used. Some examples are discussed below.

Heart failure is a major cause of health loss

Heart failure is not included as a condition in the NZBD, but rather as a sequela (consequence)
of several conditions, ranging from congenital cardiac malformation to coronary heart disease.
However, the burden of heart failure can be revealed by summing the DALYSs attributed to this
sequela wherever it occurs in the classification.

Overall, heart failure accounts for approximately 24,500 DALYSs, which is 2.6% of the total
DALYs from all causes, and 14.7% of DALYs from all vascular and blood conditions. This burden
is unequally distributed across ethnic groups, with health loss from heart failure three times
higher in Maori than in non-Maori.

Sleep disorders are a major cause of health loss

Estimating the full burden of sleep disorders requires summing the burdens of primary
insomnia, insomnia secondary to other disorders (eg, anxiety and depressive disorders), and
obstructive sleep apnoea syndrome. The burden of primary insomnia is 1.3% of total DALYs, but
the full burden of sleep-related disorders is at least twice that (approximately 3% of total
DALYS).

Chronic pain syndromes are a major cause of health loss

The NZBD category ‘chronic musculoskeletal pain syndromes’ fails to capture the full burden of
chronic pain. To estimate this, the 12,200 DALYs from chronic musculoskeletal pain syndromes
were added to the approximately 30,000 DALYs from the pain component of back disorders
(low back and neck pain), arthritis, migraine (and non-migraine headache) and pelvic pain,
among other pain-related conditions. As a result, chronic pain collectively accounts for at least
5% of total DALYs from all causes, a burden similar in size to that of anxiety and depressive
disorders.

Some diseases are risk factors for other diseases

Some diseases are risk factors for other diseases (diseases-as-risks). A more complete picture of
the burden of these conditions is provided by summing their direct and indirect burdens. The
direct burden is the health loss coded directly to the index disease. The indirect burden is the
proportion of one or more other diseases or injuries that is caused by the index disease.

Diseases-as-risks and linked conditions for the NZBD are shown in Table 8. To be included, a
disease-as-risk has to meet the following criteria.

« A causal link to one or more conditions included in the NZBD standard classification has
been established.

« The relative risk of incidence or mortality from that condition is greater than 1.4.

« Both the disease-as-risks and linked condition account for substantial health loss in at least
one age-by-sex by ethnicity stratum (defined as greater than 1% of total DALYS).
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Table 8: NZBD diseases-as-risks for other conditions

Disease-as-risk Linked conditions

Anxiety and depressive disorders Suicide and self-harm, coronary heart disease

Bipolar disorder Suicide and self-harm

Schizophrenia Suicide and self-harm

Dementia Falls

Diabetes and pre-diabetes Coronary heart disease, ischaemic stroke, dementia

Chronic kidney disease Coronary heart disease, stroke (all types), hypertensive heart disease
Atrial fibrillation Ischaemic stroke

Obstructive sleep apnoea syndrome Coronary heart disease, ischaemic stroke, type 2 diabetes

The direct and indirect burdens of diseases-as-risks are summarised in Figure 19. The estimates
of health loss attributable to diseases-as-risks are likely to be conservative because other linked
conditions did not meet the inclusion criteria.

Figure 19: Direct and indirect burdens of selected diseases-as-risks, 2006
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Anxiety and depressive disorders

The burden of anxiety and depressive disorders increases from 5.3% to 6.9% of total DALYs
when the indirect impact of these disorders as a risk factor for suicide, self-harm and coronary
heart disease is included.

Diabetes and pre-diabetes

The health loss attributed to diabetes presented earlier in this report (Table 6) is its direct
burden only. Diabetes is also a risk factor for coronary heart disease, stroke and dementia, so a
fraction of the burdens of these latter conditions needs to be reclassified to diabetes to estimate
total health loss from diabetes. Furthermore, a raised blood glucose or glycated haemoglobin
(HbALc) level below the diagnostic threshold for diabetes (sometimes called pre-diabetes) also
increases the risk of these conditions.
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In 2006 the direct burden of diabetes as a disease was estimated to be 28,800 DALYs (3.0% of
total health loss from all causes). However, the total burden of diabetes and pre-diabetes,
including both direct and indirect burdens, is estimated to be 45,000 DALYs (4.7% of total
DALYS).

Chronic kidney disease

Chronic kidney disease is an important risk factor for coronary heart disease, hypertensive heart
disease and stroke. The full burden of chronic kidney disease is estimated to be approximately
50% more than its direct burden (11,000 DALYSs versus 7300 DALYSs). Therefore, focusing solely
on the standard classification would underestimate the health loss attributable to this important
— and growing — condition.
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Health loss from risk factors

Introduction

A risk factor is anything that increases the probability of a disease or injury occurring. To
prevent diseases and injuries it is important to understand the risks to health. In the NZBD the
focus is on major risk factors that are potentially modifiable, such as smoking, obesity and blood
pressure, rather than social and environmental risks to health, such as poverty, inequality and
climate change.

Selection and classification of risk factors

Unlike for diseases and injuries, no classification analogous to the International Classification of
Diseases (ICD) exists for health risks. The criteria for including a risk factor in the NZBD are
described in full in the methodology report (Ministry of Health 2013), with key criteria listed
below (not in order of priority). The risk factor must:

« be potentially modifiable, especially through evidence-based interventions
e be measurable, with reliable estimates of exposure for the New Zealand population

« have reliable estimates of the risk exposure distribution associated with the lowest risk of
disease

« have strong evidence of a causal link to more than one health condition included in the NZBD
and reliable estimates of the excess risk of morbidity and mortality for linked conditions.

Thirty-one risk factors were included in the NZBD, including many of the major risks for
chronic disease and injuries. Most of the risk factors are grouped into clusters (Table 9). The
risk factor clusters bring together related risk factors whose effect is largely, although not
entirely, independent of that of any other risk factor included in the same cluster. This is to
allow the joint impact of each risk factor cluster to be estimated.

Table 9: NZBD risk factors

Cluster Risk factor

Substance use Tobacco use, alcohol use, illicit drug use

Physiological High blood pressure*, high blood cholesterol*, high blood glucose*, low bone mineral
density

Diet High sodium intake*, high saturated fat intake*, low vegetable and fruit intake*

Adiposity High body mass index (BMI)*

Inactivity Low physical activity

Sex Unsafe sex

Health care Adverse health care events

Unintentional injury Road transport, falls, mechanical force, drowning, poisoning, fire, animal related, other

Violence Self-inflicted, interpersonal

Disease-as-risks Diabetes, chronic kidney disease, atrial fibrillation, obstructive sleep apnoea, anxiety and

depressive disorders, bipolar disorder, schizophrenia, dementia

Notes:
* Age 35+ years.
See Table A2 in Appendix 2 for more information.
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Estimating health loss from risk factors

The burden of disease and injury attributable to selected major health risks (called the
‘attributable burden”) was estimated by calculating the reduction in disease burden that would
occur if exposure to a risk factor was modified to the level associated with the lowest risk of
disease (eg, ho smoking).

The attributable burden provides an indication of the health gain that could potentially be
achieved through disease and injury prevention. However, it is important to note that not all of
this burden is realistically avoidable because it may not be feasible or cost-effective to modify
risk factor exposure to the level associated with the lowest risk of disease.

The method for calculating health loss from risk factors is described in detail in the methology
report (Ministry of Health 2013), with an overview provided in Appendix 3. Data inputs for
estimating the attributable burden are:

« the current (or future) population risk factor exposure distribution

« acounterfactual or alternative risk factor exposure distribution — in this case, the theoretical
minimum risk exposure distribution (TMRED), which is the exposure distribution associated
with the lowest risk of disease

« the effect of risk factor exposure on disease-specific outcomes — that is, the excess risk of the
disease per unit change in risk factor exposure, expressed as a relative risk (RR)

« the disease burden (YLL, YLD, DALY) for each linked condition.

Selected risk factors, data inputs and sources are summarised in Table A2 (Appendix 2).

Joint effect of all risk factors

The joint effect of all risk factor clusters is difficult to quantify because they are not independent
(ie, some risk factors influence the effects of others). However, a rough estimate of the joint
impact across all risk factors can still be made.

Strong evidence from both New Zealand and international studies suggests that established risk
factors account for at least 70% of the burden of the major cardiovascular disorders (coronary
heart disease and stroke) and diabetes (Tobias et al 2008, World Health Organization 2008),
and about 30% of the cancer burden (Doll and Peto 1981, World Cancer Research Fund /
American Institute for Cancer Research 2009). To this may be added some 70% of the COPD
burden attributable to tobacco smoking (Thun et al 2013) and lesser fractions of the burdens of
many other diseases attributable to a variety of the included risk factors. Also, almost all injuries
are classifiable by external cause (ie, risk factors are known for close to 100% of injury DALYS).

We estimate that the 31 risk factors included in the NZBD collectively accounted for about one-
third of total health loss sustained by New Zealanders in 2006 — or roughly 300,000 DALYs.
This estimate is very imprecise because of the interaction between some risk factors, but it does
illustrate the health gain that could potentially be achieved through disease and injury
prevention.
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Risk factor clusters

Figure 20 shows the contribution of five risk factor clusters to health loss in 2006. The
‘physiological’ cluster (high blood pressure, high blood cholestrol, high blood glucose and low
bone mineral density) and the ‘substance use’ cluster (tobacco, alcohol and illict drugs) each
accounted for 13.7% of health loss.

The ‘diet’ cluster accounts for 3.8% of health loss, or 11.4% if high BMI is included (Figure 20).
The ‘diet’ cluster is likely to underestimate diet-related health loss because it is based on only
three dietary components: high sodium intake, low vegetable and fruit intake, and high
saturated fat intake. High BMI can be included along with the ‘diet’ cluster because it reflects
dietary energy intake in excess of energy expenditure requirements.

Low physical activity is not included in any cluster because it interacts extensively with other
risk factors, including, the ‘diet’ cluster. Low physical activity accounts for 4.2% of health loss.

The ‘unintentional injury’ and ‘violence’ clusters collectively accounted for 8.0% of health loss,
including both external causes of unintentional injury (road traffic, falls, mechanical force,
drowning, poisoning, fire, animal related) and violence (self-harm and interpersonal).

Figure 20: Percentage of DALYs attributable to risk factor clusters, 2006
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Notes:
Attributable burdens cannot be added across clusters due to overlapping.
The injury cluster includes two sub-clusters: unintentional injury and violence.

Risk factors not included in any cluster are unsafe sex, adverse health care events
and diseases-as-risks for other diseases.

Individual risk factors

Moving on from risk factor clausters, Figure 21 summarises the attributable burden in 2006 for
14 individual risk factors. The contributions of major linked conditions to each attributable
burden are also shown. Tobacco use (9.1% DALYS) was the leading major risk to health in 2006,
followed by high BMI (7.9%) and high blood pressure (6.4%). Each risk factor is discussed in
more detail below.
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Figure 21: Attributable burden (percentage of DALYSs) for selected risk factors, 2006
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Notes:
Attributable burdens are not additive across risk factors.
Alcohol burden is net impact.

Individual injury risk factors (eg, falls, road traffic crash) are not shown — see separate injury
report (Ministry of Health and ACC 2013).

Tobacco use was the leading major risk to health in 2006

Tobacco use was the leading major risk factor in 2006, accounting for 9.1% of health loss from
all causes (86,900 DALYs). Over 96% of this health loss results from active smoking

(85,000 DALYSs), 3.2% from secondhand smoke exposure (2,800 DALYSs), 0.4% from the
impacts on infants of smoking in pregnancy (400 DALYSs), and 0.1% from fires caused by
cigarettes (130 DALYS).

Tobacco use contributed to 40% of health loss from cancers (mainly lung cancer) and 26% of the
burden of vascular disorders and diabetes.

Alcohol both causes and prevents health loss

In 2006 almost 54,000 DALYs (5.6% of health loss from all causes) were attributed to alcohol
consumption, including both the level and pattern of consumption. However, alcohol use was
estimated to have also prevented 15,400 DALYs (1.6%) through its protective effect against
coronary heart disease, ischaemic stroke and type 2 diabetes. Therefore, the net impact of
alcohol was a loss of just over 37,000 DALYSs, or 3.9% of total DALYSs.

Overall, 54% of the net health impact of alcohol use (alImost 20,000 DALYS) is attributable to its
adverse effect on disease processes, with a major contribution from mental illness, in particular
alcohol use disorders. The remaining 46% (17,000 DALYS) is attributed to alcohol’s effect on
increasing the risk of injury, with almost half of this due to road traffic injuries and substantial
contributions from self-harm, interpersonal violence and other external causes.
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Alcohol use is estimated to account for approximately 24% of the burden of injury and 18% of
the burden of mental illness (mainly through alcohol use disorders). Alcohol-attributable injury
burden is greater in males than in females, peaks in adolescence and then declines rapidly
thereafter. The alcohol-attributable disease burden shows a more complex pattern, with
increasing protective effects in older ages.

The protective effect of alcohol consumption against some diseases in some age groups should
not be over-interpreted. The net impact of alcohol use on the population is strongly negative,
amounting to 4% of health loss from all causes. Also, these estimates of alcohol-attributable
health loss do not fully take into account the adverse impact of alcohol on non-drinkers and
wider social impacts (eg, alcohol-related crime).

Furthermore, ethnic inequalities in the net alcohol-attributable burden are marked. On a
relative scale, the net burden of alcohol (adjusting for differences in age structure) is almost
three times greater for Maori than for non-Maori (SRR of 2.9). On an absolute scale, alcohol
accounts for almost 11% of the total ethnic inequality in health loss (SRD of 14.7 per 1000 out of
a total SRD from all causes of 134.9 per 1000).

Ilicit drugs account for 1.2% of health loss from all causes

Ilicit drug use was estimated to account for 11,000 DALYs in 2006, or 1.2% of health loss from
all causes.

The major contributor to drug-related health loss is drug use disorder (comprising addiction,
dependence and withdrawal-related health problems), accounting for half of the total

(5500 DALYSs). Not unrelated to these mental health impacts, suicide and self-harm contribute a
further 25% (2800 DALYSs), while unintentional overdose and other unintentional injury
contribute almost 15% (1600 DALYSs). Infectious complications of injecting drug use, including
HIV/AIDS, hepatitis C and B, and bacterial endocarditis, account for the remaining 11%

(1250 DALYs).

The method used in this study did not allow a breakdown of this burden by drug type. The
estimate includes multi-drug use and injecting drug use, but does not include misuse or abuse of
legal drugs, such as prescription painkillers and sedatives. Other possible impacts of drug use on
chronic disease (eg, chronic lung disease secondary to longstanding and heavy cannabis use) are
not included, either because of lack of data or because the evidence of causality is not considered
robust enough. Therefore, our estimate of health loss attributable to illicit drug use is
conservative and likely to underestimate the true extent of health loss.

Ilicit drug use accounts for about 5% of the burden of mental illness (mainly through drug use
disorder) and 6% of the burden of injury (mainly through suicide and overdose).

Three-quarters of the burden of illicit drug use falls on males, and over a quarter is borne by
youth (15—24 years). Inequalities in illicit drug use burdens are high, with Maori experiencing
over three times the drug-related health loss sustained by non-Maori, after adjusting for
differences in population size and age structure.
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High salt intake accounts for 1.7% of health loss from all causes

A diet high in sodium, mainly from salt, accounted for 1.7% of health loss in 2006

(16,300 DALYs from all causes). Most (91%) of the impact of high dietary salt is mediated
through the effect of blood pressure on cardiovasular diseases: coronary heart disease

(9300 DALYS), stroke (5200 DALYs) and hypertensive heart disease (300 DALYs). High salt
intake also accounted for about one-quarter of the health loss from stomach cancer

(1500 DALYS).

About 70% of the burden of high dietary sodium falls on males, reflecting both higher sodium
intake and a higher total burden of coronary heart disease.

Low vegetable and fruit intake accounts for 1% of health loss from all causes

A diet low in vegetables and fruit accounted for an estimated 1.0% of health loss in 2006
(9400 DALYSs). The major contributors to this health loss are coronary heart disease (4200
DALYSs), ischaemic stroke (1500 DALYSs), lung cancer (1600 DALYSs) and cancers of the
oesophagus, mouth and pharynx (1300 DALYS).

About 60% of the health loss from low vegetable and fruit intake is sustained by males,
reflecting their higher total burden of cardiovascular disease and lung cancer.

High saturated fat intake accounts for 1.2% of health loss from all causes

High saturated (low polyunsaturated) fat intake accounted for 1.2% of health loss in 2006. All of
this health loss (11,400 DALYSs) was from coronary heart disease, with high saturated fat intake
accounting for 13% of health loss from coronary heart disease.

About two-thirds of the health loss from high saturated fat intake is sustained by males, mainly
reflecting their higher burden of coronary heart disease.

High blood pressure is the third-ranked risk to health, accounting for 6.4% of
health loss

High systolic blood pressure accounted for 6.4% of health loss in 2006 (61,000 DALYSs), making
high blood pressure the third-ranked risk factor after tobacco and high BMI. Most (93%) of this
health loss was from coronary heart disease (39,300 DALYs) and stroke (17,200 DALYS).

High blood pressure is an important risk factor for cardiovascular disease, accounting for about
45% of the total burden of both coronary heart disease and stroke.

About 60% of the health loss from high blood pressure is sustained by males, reflecting their
higher burden of cardiovascular disease and slightly higher blood pressure levels.

High blood cholesterol accounts for 3.2% of health loss from all causes

High total blood cholesterol accounted for 3.2% of total health loss from all causes in 2006
(30,900 DALYSs). This estimate is projected to decrease by 2016 if total cholesterol levels
continue to decline due to ongoing improvements in dietary fat intake (replacement of saturated
fat with polyunsaturated fat) and increased coverage of the at-risk population with lipid-
lowering medications.
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Nearly all of this health loss is due to coronary heart disease (27,900 DALYSs), with the
remainder due to ischaemic stroke (3000 DALYSs). High blood cholesterol accounts for about
one-third of health loss from coronary heart disease and 12% of ischaemic stroke.

About 60% of the health loss from high cholesterol is sustained by males, which reflects their
higher burden of coronary heart disease.

High blood glucose accounts for 4.6% of health loss from all causes

The health impact of high fasting plasma glucose is modelled indirectly from survey data on
glycated haemoglobin (HbAlc) levels. High blood glucose accounted for 4.6% of health loss in
2006 (43,800 DALYSs). This estimate includes the impact of high blood glucose or HbAlc levels
on coronary heart disease (12,900 DALYs) and stroke (3600 DALYSs), as well as the burden from
diabetes itself (27,300 DALYs?).

Bone mineral density accounts for 0.2% of health losses from all causes

The health impacts of low bone mineral density are estimated indirectly through the burden of
osteoporotic fractures, which are defined as low-energy fractures of specified types in people
over 50 years of age.

In total, osteoporotic fractures account for about 1600 DALYSs, or 0.2% of total health loss from
all causes. Nearly all (97%) of this health loss results from hip fractures, with vertebral, rib, and
forearm fragility fractures accounting for most of the remainder. We were unable to include the
long-term effects of vertebral fracture on spinal function and back pain, so the contribution of
vertebral fracture to the burden of osteoporosis is underestimated.

The burden of low bone mineral density increases steeply with age from about 65—69 years
onwards, and is higher in females than in males.

Low physical activity accounts for 4.2% of health losses from all causes

Low physical activity accounted for 4.2% of health loss in 2006 (40,000 DALYSs). The major
contributors to health loss were coronary heart disease (22,300 DALYS), diabetes

(6700 DALYs), ischaemic stroke (4600 DALYS), breast cancer (3800 DALYSs) and colon cancer
(2600 DALYS).

Low physical activity accounted for about one-quarter of health loss from both coronary heart
disease and diabetes, one-fifth of breast cancer and ischaemic stroke, and 17% of colon cancer.

The health loss attributable to low physical activity is partly mediated through its effect on BMI,
and partly independently of it (ie, mediated via its direct effect on blood lipids and blood
pressure).

High body mass index accounted for 7.9% of health loss in 2006

High body mass index (BMI) accounted for 7.9% of health loss in 2006 (75,100 DALYs). High
BMI is projected to overtake tobacco as the leading risk factor cause of health loss by 2016 (see
the next section, ‘Projections of health loss’).

2 This estimate is for adults aged 35+ years, so it is lower than the diabetes burden reported for the total population
(28,800 DALYs).
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The major contributors to health loss from high BMI are coronary heart disease
(27,600 DALYSs), diabetes (17,200), oestoarthritis (11,900 DALYSs), certain cancers
(10,600 DALYSs) and ischaemic stroke (6200 DALYS).

High BMI is an important risk factor for both diabetes and osteoarthritis, accounting for about
60% of these burdens. High BMI also accounts for one-third of health loss from coronary heart
disease and stroke, and between 10% and 40% of the burden of certain cancers.

The burden of high BMI is greater in Maori than in non-Maori, reflecting both their higher
average BMI and higher risk of cardiovascular diseases and diabetes.

Unsafe sex accounts for 0.3% of health losses from all causes

Unsafe sexual behaviours are estimated to account for 2600 DALYs (0.3% of total health loss
from all causes). This estimate includes 1600 DALYs from cervical cancer, 800 DALYs from
HIV/AIDS and 150 DALYs from other sexually transmitted infections that cause infertility and
ectopic pregnancy from tubal damage.

The burden of unsafe sex is higher in females (1900 DALYSs) than in males (700 DALYSs), and
peaks in young adulthood for both sexes, with a second peak among middle-aged and older
females, reflecting the incidence of cervical cancer.

Adverse health care events account for 3.2% of health loss

Adverse in-hospital and serious community? health care events accounted for 30,300 DALYs in
2006, or 3.2% of total health loss from all causes. This estimate includes approximately 18,000
YLL from an estimated 867 deaths and almost 12,000 YLD from permanent or long-term
disability resulting from a non-fatal adverse event (Figure 21).

The data source used to derive these estimates was a systematic sampling of inpatients admitted
to 20 general hospitals in 1998 (Davis et al 2002, 2003), followed by a standardised review of
their medical records by an expert panel to identify adverse events and their outcome (fatal,
permanent disability, fully recovered). The survey estimates were weighted to the 2006

New Zealand population, assuming stable adverse event rates since 1998.

Identified adverse events were re-coded using the Australian Patient Safety Indictor (AusPSI)
classification, then grouped into the following categories: infections, cardiovascular
complications, procedural, therapeutic, medical management and pressure ulcers, falls, and
other. However, the distribution of the burden by type of adverse event is not considered to be
robust, given the small numbers in some categories in the survey sample. For the same reason,
the distribution of the burden by demographic subgroup is not considered to be reliable.

Although the availability of a very-high-quality nationally representative survey has enabled us
to at least estimate the burden of serious adverse health care events at the national level,
alternative sources of data (eg, based on sentinel event reporting) are now becoming available.
This should provide more timely and detailed estimates in future, including burden estimates
broken down by the nature and setting of the event and the population subgroup affected.

Itis also important to note that the complex nature of health care (often delivered near the end
of life) means that not all of the burden of adverse health care events is potentially avoidable:
international evidence suggests that only about one-third may be realistically modifiable.

3 Serious community events are defined as adverse health care events occurring in primary or community care
settings and resulting in inpatient hospitalisation.
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Transportation, self-inflicted violence and falls are major causes of injury burden

This study generates estimates of injury burden from both a ‘nature of injury’ and an ‘external
cause of injury’ perspective using relevant ICD-10 codes. The former describes the injury burden
at the condition level (eg, traumatic brain injury, femoral fracture) while the latter provides
information on the injury burden by risk factor (Figure 22).

Figure 22: Percentage of injury DALY attributable to risk factors, 2006
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*  These risk factors are not additive with other injury risk factors due to overlapping
pathways.

Using the external cause of injury classification, self-inflicted and interpersonal violence
collectively account for almost 40% of the total injury burden (self-inflicted 33%, interpersonal
5%). Youth suicide alone accounts for almost 7500 DALYS, corresponding to 10% of health loss
from all causes in the 15—24 years age group; suicide is also a leading cause of health loss among
young adults (11,500 DALYs, or 6% of all health loss in the 25—44 years age group).

Transport (mainly land transport) ranks second, accounting for 34% of health loss from injury.
Road traffic injury is a leading cause of health loss from any cause in youth and young
adulthood, accounting for approximately 9300 DALYSs, or 45% of injury DALYs (12% of all-cause
DALYs) among youth, and 7400 DALYs or 27% of injury DALYs (4% of all-cause DALYs) among
young adults.

Falls accounts for 10% of injury DALYs overall, but are by far the leading injury risk factor in old
age, where falls account for 50% of all health lost due to injury causes (3500 out of 7100 injury
DALYS).

Beyond the ICD classification of injuries by external cause, other risk factors for injury can be
analysed using standard methods, as for other risks. For example, we estimate that alcohol —
acting through almost all the categories of external causes listed in Figure 22 — accounted for
approximately 24% of all injury DALYs in 2006,4 and illicit drug use for 6%. It should be noted
that these estimates for the alcohol- and drug-attributable injury burdens are not additive to
those discussed above for external causes of injury — alcohol and drugs act through these causes,
not independently of them. Similarly, mental illness (mainly depression) accounts for
approximately 26% of the injury burden, mostly as a risk factor for suicide.

More detail on injury risk factor burdens and their population distribution is provided in a
separate report (Ministry of Health and ACC 2013).

4 The population-attributable fractions on which this estimate is based use data on blood alcohol concentrations in
injury victims from the early 2000s; current alcohol-attributable fractions for injury are likely to be lower.
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Projections of health loss

In addition to estimates of health loss for 2006, this study includes projections of the burden for
2011 and 2016. The 2011 projections give some insight into how closely the estimates for 2006
can be expected to approximate the current (2013) situation. The trend over the decade from
2006 to 2016 provides some insight into trends in health loss, from different causes and for
different subpopulations, which can be useful for planning purposes.

Projecting health loss

Many factors influence health, making it difficult to project what might happen in the future. In
the NZBD, projections of health loss were made under the assumption that recent demographic
trends (population size and ageing) and epidemiological trends (disease incidence and
mortality) will continue in the near future.

The burden will grow over the decade to 2016, and demographic
changes are the key driver
The number of years of healthy life lost is projected to increase from 955,000 in 2006 to

1.085 million in 2016, an increase of 13.4% (Figure 23). This reflects the interaction of
demographic and epidemiological trends — sometimes acting in opposite directions.

Figure 23: All-cause YLL, YLD and DALY estimates for 2006 and projections for 2011 and
2016
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Table 10: All-cause YLL, YLD and DALY estimates for 2006 and projections for 2011 and
2016

2006 2011 2016 Growth rate
YLL 485,809 509,942 533,196 0.9%
YLD 468,767 509,129 551,752 1.7%
DALY 954,576 1,019,072 1,084,948 1.3%
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The drivers of change over the decade in absolute burdens (DALY counts), at an all-cause and
condition group level, are as follows:

« demographic trends — the projected growth in the size of the New Zealand population, and
structural ageing of the population over the decade

« epidemiological trends — projected trends in mortality rates by condition group, and
projected trends in disease incidence or prevalence rates.

Although not explicit in the model, the epidemiological trends are driven by factors such as
changes in risk factors, health care technology, access to health services, and the wider social
and economic determinants of health.

Separating out the demographic from the epidemiological trends shows that demographic
trends are the main driver of changes in the absolute burden. Demographic forces acting alone
would have generated a 10.7% increase in the total DALY count, accounting for 80% of the total
growth in health loss over the decade.

By contrast, the epidemiological trends acting alone would have produced a 2.7% increase,
accounting for the remaining 20% of the rise in DALYs. This increase would have resulted from
a 6.4% increase in non-fatal burden (YLD), offset by a 0.8% decrease in fatal burden (YLL), had
the population remained stable at its 2006 size and age structure (Table 11).

Table 11: Contribution of demographic versus epidemiological drivers to projected burdens

2006-2011 2006-2016
AYLL AYLD A DALY AYLL AYLD A DALY
Demographic drivers alone +5.8% +5.8% +5.8% +10.7% +10.7% +10.7%
Epidemiological drivers alone -0.7% +2.7% +0.9% -0.8% +6.4% +2.7%
Combined +5.1% +8.5% +6.7% +9.7% +17.1% +13.4%

Notes: A = change; Demographic drivers alone = the population changes but underlying rates hold constant at 2006
levels; Epidemiological drivers alone = the underlying rates change but the 2006 population structure is held
constant; Combined = both the population changes and the underlying rates change.

Leading conditions causing health loss for the total population
will not change

The rankings of condition groups contributing to health loss for the total population are not
projected to change substantially over the decade from 2006 to 2016 (Figure 24). Note that this
projection has not factored in the full impact of increasing obesity and diabetes, which could
slow the rate of decline in the vascular burden, especially among young adults and the middle
aged.
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Figure 24: DALYSs, by selected condition group, 2006, and projections for 2011 and 2016
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The leading causes of health loss are projected to change for some life-stage groups. For adults
aged 75—84 years, cancer is predicted to overtake vascular disorders as the leading condition
group by 2011, and to further extend this lead by 2016. This predicted transition reflects
projections for the continuing relatively rapid declines in coronary heart disease and (to a lesser
extent) stroke, accompanied by only a gradual decline in most cancers.

Obesity is an increasing hazard, while tobacco declines slowly

Turning to projections at the risk factor level, the key finding is the change in ranking from
tobacco to obesity (high BMI) as the leading risk factor cause of health loss by 2016 (Figure 25).

Declining tobacco use is projected to lead to a small reduction in the tobacco-attributable
burden over the decade, reflecting in part the long lag period involved for tobacco-related
cancers (especially lung cancer).

At the same time, mean BMI is increasing and the population distribution of BMI is becoming
increasingly skewed to the right. As a result, health loss attributable to high BMI is projected to
increase despite the overall decline in the projected burden of coronary heart disease and
ischaemic stroke.
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Figure 25: Trends and projections in health loss attributable to tobacco and high BMI, total

population, 2006 to 2016
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Health expectancy

Health expectancy is the number of years a person can expect to live in good health. Itis a
sumary measure of population health and is useful for monitoring compression versus
expansion of morbidity.> Compression of morbidity is the goal because it means adding life to
years as well as years to life: people live longer and spend more of that time in good health.
Expansion of morbidity means people live longer but spend more of that time in poor health.

Measuring health expectancy

Health expectancy can be measured in two ways: using a threshold level of disability (eg,
dependency) (Ministry of Health and Statistics New Zealand 2008) or using health states
measured in YLD from a burden of disease study.

In the NZBD the official Statistics New Zealand life tables for 2005—07 were used to capture
mortality in the New Zealand population. Estimates of average levels of health among survivors
were derived by summing the YLD estimates from the NZBD over all causes. These estimates
were then incorporated into the life tables to give an estimate of health expectancy (health-
adjusted life expectancy).

Males spend a higher proportion of their shorter lives in good
health

A male baby born in 2006 could expect to live 78.1 years in total, including 69.2 years (89% of
all years lived) spent in good health and 8.9 years (11%) spent in poor health.6 By contrast, a
female baby born in 2006 could expect to live 82.1 years in total, including 70.6 years (86% of
all years lived) spent in good health and 11.5 years (14%) spent in poor health. So males spent on
average 89% of their shorter lives in good health, while females spent only 86% of their longer
lives in good health. To put it another way, of the 4.0 additional years lived by females compared
with males, on average 2.6 were years of poor health and only 1.4 were years of good health.

Maori had, on average, shorter lives than non-Maori, an inequality that was even greater if only
healthy years are considered. Despite their shorter lives, both Maori males and females lived on
average longer in poor health than did their non-Maori counterparts (Table 12).

Table 12: Life and health expectancy at birth, by sex and ethnicity, 2006

2006 LEo HE, Difference Ratio of HE(/LE,
Maori males 70.4 60.1 10.3 0.85
Maori females 75.0 62.8 12.2 0.84
Non-Maori males 78.9 69.9 9.0 0.89
Non-Maori females 82.8 71.4 114 0.86
New Zealand males 78.1 69.2 8.9 0.89
New Zealand females 82.1 70.6 11.5 0.86

Notes: LE, = life expectancy at birth; HEo = health expectancy at birth.

5 In studies of population ageing and health, the term ‘compression (or expansion) of morbidity’ is used. From a
burden of disease perspective, ‘morbidity’ is considered synonymous with non-fatal health outcomes (ie, YLD).

6 The number of years spent in good and poor health is the cumulative total across the life course.
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Two-thirds of life years gained over the decade from 2006 to
2016 will be lived in good health

Over the decade from 2006 to 2016 YLL counts are expected to grow more slowly than YLD
counts (average annual percentage changes of 0.9% and 1.7% respectively — see Figure 23 in the
previous section), reflecting the interaction of declining YLL rates and (mainly) increasing or
stable YLD rates with a population that is increasing in size while simultaneously undergoing
structural ageing.

This means that the increase in full life expectancy is expected to be greater than the increase in
health-adjusted life expectancy (health expectancy) over the next decade. Under the business-
as-usual scenario (ie, assuming a continuation of recent demographic and epidemiological
trends), life expectancy for males will increase by 2.0 years over the decade while health
expectancy will increase only by 1.2 years. That is, 60% of added years will be spent in full health
and 40% in poorer health. This corresponds to a small expansion in morbidity when measured
on an absolute scale (the LE—HE difference increases by 0.8 years), but, interestingly, not on a
relative scale (the HE/LE ratio remains stable at 0.88). The projections for females are similar,
as are those by ethnic group (Tables 13 and 14).

Table 13: Projected life expectancy and health expectancy at birth, 2011 and 2016

Life expectancy Health expectancy Difference Ratio
(LEo) (HEo) (LEo—HEy) (HEo/LEy)

2011
Maori males 73.3 62.6 10.7 0.85
Maori females 77.6 64.5 13.1 0.83
Non-Maori males 79.9 70.8 9.1 0.89
Non-Maori females 84.4 72.4 12.0 0.86
New Zealand males 79.0 69.7 9.3 0.88
New Zealand females 83.0 71.0 12.0 0.86
2016
Maori males 74.9 64.0 10.9 0.85
Maori females 78.1 65.7 12.4 0.84
Non-Maori males 80.6 71.2 9.4 0.88
Non-Maori females 84.9 72.8 12.1 0.86
New Zealand males 80.1 70.4 9.7 0.88
New Zealand females 83.9 71.6 12.3 0.85

Notes: LE, = life expectancy at birth; HEo = health expectancy at birth.

Table 14: Compression of morbidity, 2006—2016

LEo—HE, difference A difference HEo/LE, ratio A ratio

2006 2011 2016 2006-16 2006 2011 2016 | 2006-16
Maori males 10.3 10.7 10.9 +5.8% 0.85 0.85 0.85 0%
Maori females 12.2 13.1 12.4 +1.6% 0.84 0.83 0.84 0%
Non-Maori males 9.0 9.1 9.4 +4.4% 0.89 0.89 0.88 -1.1%
Non-Maori females 11.4 12.0 12.1 +6.1% 0.86 0.86 0.86 0%
New Zealand males 8.9 9.3 9.7 +9.0% 0.89 0.88 0.88 -1.1%
New Zealand females 11.5 12 12.3 +7.0% 0.86 0.86 0.85 -1.2%

Note: A difference and A ratio are the change in LEo,—HE, difference and HEo/LE, ratio from 2006 to 2016
respectively, as a percentage of the 2006 value.
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International benchmarking

International benchmarking can be useful for identifying opportunities for improvement.
Because DALYs are internationally standardised, more comprehensive and systematic
benchmarking of health loss against similar countries and over time becomes theoretically
possible. Benchmarking can be done for specific conditions, specific risk factors or specific
population subgroups.

The Global Burden of Disease Study 2010

Key results from the Global Burden of Disease Study (GBD) 2010 were published in a series of
papers in the Lancet in December 2012. The NZBD 2006—2016 was carried out independently
of the GBD 2010, but it did rely on GBD 2010 for technical assistance and some data inputs,
including reference life tables for calculating YLL, disability weights for calculating YLD, and
theoretical minimum risk exposure distributions and relative risks for calculating health loss
attributable to risk factors.

However, other data inputs (eg, epidemiological data for estimating YLD and risk factor
exposure distributions), frameworks and classifications, modelling methods and assumptions,
and periods of observation differed between the studies to varying extents. The similarities and
differences between NZBD 2006—2016 and GBD 2010 are outlined in Box 1.

Box 1: NZBD 2006—2016 compared with GBD 2010

« NZBD and GBD have similar, but not identical, lists of conditions and sequelae, and the
case definitions sometimes differ.

« NZBD and GBD use different data sources for most epidemiological inputs: incidence,
prevalence, severity distribution, case fatality, remission, risk factor exposure.

« GBD did not use New Zealand-specific data other than mortality and some risk factor
exposure data, but modelled burden in New Zealand largely on Australian data.

« Health state valuations (disability weights) are largely similar across the two studies,
but they sometimes differ, either because no equivalent health state exists in the GBD
list, or because the GBD disability weight was considered implausible for the New
Zealand context by the NZBD team and its expert advisors.

« Theoretical minimum risk factor exposure distributions and relative risks are largely
similar across the two studies, although the NZBD included fewer risk factors overall
and some different risk factors (eg, adverse health care events, unsafe sex, diseases-as-
risks).

« The periods of observation do not coincide exactly (2010 for GBD and 2006 for NZBD),
although backcasts (GBD) and forecasts (NZBD) are available.
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Despite these differences, there is reasonable agreement between NZBD estimates and GBD
estimates for the Australasia region (Murray et al 2012) and New Zealand (Institute of Health
Metrics and Evaluation 2013), especially at higher levels of aggregation over causes and
subpopulations, and if differences in base year are taken into account.

How do the NZBD estimates and projections compare with GBD
2010 estimates?

Comparisons at an all-cause level, and for matched condition groups and risk factors, are
summarised below.

All-cause comparison

Table 15 compares total (crude) DALY, YLL and YLD rates, and YLD:DALY ratios, for all causes
aggregated. We mainly compare GBD 2010 with NZBD 2006 estimates because these are the
most robust estimates from either source. However, GBD estimates for 2005 and NZBD
estimates for 2011 are also available (backcast and forecast respectively, and these are included
in some comparisons).

Table 15: All-cause comparison, total population rates and ratios

Rate per 1000 Australasian New Zealand New Zealand New Zealand

region 2010 2010 2006 2011

(GBD) (GBD) (NzZBD) (NzZBD)
DALY Persons 244 236 228 231
Males 251 249 234 233
Females 220 218 222 229
YLL Persons 107 112 116 115
Males 126 129 134 129
Females 87 94 98 102
YLD Persons 129 124 112 116
Male 125 120 101 104
Females 132 124 124 128

YLD as % DALY Persons 53% 53% 49% 50%
Males 50% 48% 43% 45%

Females 60% 57% 56% 55%

Source: GBD 2010 Australasia region (Australia and New Zealand) (Murray et al 2012); GBD 2010 country estimates
for New Zealand (Institute of Health Metrics and Evaluation 2013).

Figure 26 shows the age distribution of total DALYs, YLL and YLD, comparing GBD 2010
Australasian region with NZBD 2006. Overall there is good agreement between the NZBD and
the GBD in terms of both crude and age-specific rates. YLL rates are slightly higher for NZBD,
probably reflecting the period difference (2006 versus 2010) and the higher mortality rates in
New Zealand than in Australia. By contrast, YLD rates are slightly higher in the GBD at younger
ages (<65 years) and slightly lower at older ages. The reasons for this are probably due to
differences in case definitions, disability weights and data sources.
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Figure 26: All-cause DALY comparison, rate per 1000, by age group
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Source: Aus10 = GBD 2010 estimate for the Australasia region (Murray et al 2012).
NZ06 = NZBD estimate for 2006.

Comparison of matched major specific conditions

A matching GBD condition could be identified for 19 out of 25 ‘major’ NZBD conditions (defined
as conditions accounting for over 1% of total DALYs in NZBD 2006).

Some matches required combining two or more GBD categories, which was done without
additional comorbidity adjustment. The six NZBD major conditions that could not be matched
included three injuries (which are classified in GBD by external cause and in NZBD by nature of
injury); and three conditions that were either not included at all in GBD or whose case
definitions differed markedly: primary insomnia, chronic musculoskeletal pain syndromes, and
menstrual cycle disorders.

Table 16 compares matched major conditions for the GBD 2010 Australasian region, GBD 2010
New Zealand country estimate and NZBD 2006 in terms of the proportion of total DALYs
accounted for by each condition in their respective populations, and their rank order.
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Table 16: NZBD major conditions compared with matching GBD 2010 estimates for
Australasia and New Zealand, percentage of total DALYs and rank

Condition Australasian region New Zealand New Zealand
2010 (GBD) 2010 (GBD) 2006 (NZBD)
% Rank % Rank % Rank

Coronary heart disease 7.9 2 8.3 1 9.3 1
Anxiety and depressive disorders 5.6 3 7.5 2 5.3 2
Stroke 3.0 5 3.0 5 3.9 3
COPD 34 4 3.8 4 3.7 4
Diabetes 2.3 7 2.3 8 3.0 5
Lung cancer 2.8 6 2.8 6 2.9 6
Back disorders 8.0 1 7.0 3 2.8 7
Bowel cancer 21 10 2.4 7 25 8
Osteoarthritis 1.0 15 1.0 15 2.2 9
Alcohol use disorders 11 14 11 13 2.0 10
Breast cancer 1.4 12 1.6 11 1.9 11
Dementia 2.3 9 2.2 9 1.8 12
Asthma 2.3 8 2.2 10 1.6 13
Migraine 2.1 11 1.5 12 1.4 14
Schizophrenia 1.1 13 1.1 14 1.3 15
Premature birth complications 0.8 17 1.0 16 1.2 16
Rheumatoid arthritis 0.7 18 0.7 18 11 17
Prostate cancer 1.0 16 0.9 17 1.0 18
Eczema and dermatitis 0.6 19 0.6 19 1.0 19

Source: GBD 2010 Australasia region (Australia and New Zealand) (Murray et al 2012); GBD 2010 New Zealand
(Institute of Health Metrics and Evaluation 2013).

The agreement is reasonable for most major conditions. Not surprisingly it is highest for
conditions that are more often fatal, have clearer case definitions and better data sources. For
example, the highest agreement is for cancers (which are YLL dominated and have clear case
definitions, well-defined condition schematics and high-quality data sources) and lowest for
musculoskeletal and related conditions (which are YLD dominated, and have unclear case
definitions and condition schematics, and poor-quality data sources).

The largest lack of agreement is for back disorders, or low back pain in GBD terms. Low back
pain is the highest-ranked condition in the GBD Australasian region with 8.0% of all DALYs,
followed by coronary heart disease with 7.9%. In the GBD country estimates for New Zealand,
low back pain ranks third, with 7.0% of total DALYs, while coronary heart disease ranks first
with 8.3%. In the NZBD, coronary heart disease is the highest-ranked condition (9.3% of all
DALYSs), but back disorders ranks seventh, accounting for only 2.8% of all DALYSs.

Alcohol use disorders and osteoarthritis are also somewhat at odds, with each accounting for
approximately 2% of total DALYs in the NZBD but only around 1% in the GBD Australasian
region and GBD New Zealand country estimate.
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Reasons for these conflicting estimates probably relate to differences in case definitions, data
sources and, to a lesser extent, health state disability weights. It seems likely that the NZBD
currently underestimates the burden of spinal disorders (especially non-specific low back pain),
most probably due to undercounting of cases, and overestimates the burden of alcohol use
disorders, most probably due to a skewed estimate of the severity distribution of this condition.

Risk factors

A matching GBD risk factor could be identified for 12 out of 31 NZBD risk factors. Figure 27 shows
attributable DALY burdens as a percentage of total DALYs (whole of population) for those risk
factors common to the GBD country estimates for New Zealand (2010) and NZBD 2006 estimates.

Figure 27: Attributable burden comparison (percentage of total DALYS)

Percentage of all-cause DALYs

Tobacco use

High body mass index
High blood pressure
High blood glucose

Low physical activity
Alcohol use

High blood cholesterol
High sodium intake
High saturated fat intake

Illicit drug use

Low vegetable and fruit intake mNZBD 2006
Low bone mineral density GBD NZ 2010

Source: GBD New Zealand 2010 (Institute of Health Metrics and Evaluation 2013).
Note: Ranking is according to the NZBD estimates.

For most risk factors the agreement is relatively high. In the NZBD in 2006 tobacco still
outranked high BMI, while GBD estimates for New Zealand in 2010 show the reverse. This is
consistent both with NZBD projections for 2016 that show BMI overtaking tobacco, and with
GBD country estimates for New Zealand in 2005 that show tobacco still leading at that time,
with 9.5% of DALYs versus 8.4% for BMI.

The only risk factors with markedly conflicting estimates were vegetables and fruit (measured
separately in GBD), and to a lesser extent illicit drugs and low bone mineral density (all higher
in GBD estimates for New Zealand). The more conservative NZBD estimates for these risk
factors reflect differences in periods, definitions and data sources, and sometimes differences in
linked conditions and modelling methods and assumptions. However, to some extent the
differences may also reflect real variation in exposures and impacts. For example, illicit drug use
does appear to have a somewhat different epidemiology in New Zealand than in Australia.

In summary, although comparability between the NZBD and GBD outputs is currently limited
due to some differences in classifications, standards and data inputs, there is still reasonable
agreement at higher levels of aggregation over causes and subpopulations, and if differences in
base year are taken into account. This means that the GBD country estimates can be used for
international benchmarking. For example, the GBD 2010 country estimates for New Zealand
can be compared with corresponding estimates for peer group countries to provide useful
insights at both condition and risk factor level. Similarly, the GBD backcasts can be used to give
an indication of trends in DALYs in New Zealand (by condition, risk factor and population
subgroup) from 1990 to 2010.
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How can the NZBD inform
planning and monitoring?

The NZBD provides estimates and projections of health loss, broken down by cause and
population group. This information is of interest in its own right, but it can also have a range of
applications, as described below.

Health impact assessment: Comparison of health losses (DALYs) before and after
implementation of a particular policy allows the health impact of the policy change to be
evaluated. Also, the impact of different policy options can be simulated prior to decision-making
to help guide option selection.

Priority setting: Change in DALYs under the proposed intervention scenario versus the
business-as- usual scenario can be related to the corresponding change in expenditure and used
to derive the incremental cost effectiveness ratio (ICER). The ICER, along with population
health impact, equity impact and budgetary impact, are the ‘first order filters’ for priority
setting.

Resource allocation: Budgets can be aligned with outcomes (health loss by cause and
population group) as ‘programmes’ (programme budgeting). Priority setting within and across
programmes can then be carried out as described above.

Population-based funding: At present the Population Based Funding Formula (PBFF) uses
demographic variables (deprivation, age and ethnicity) as a proxy for differences in need. DALYs
provide a direct measure of need that could be used to refine the PBFF, either by substituting for
or complementing the demographic variables.

Medium-term expenditure framework: The burden of disease approach allows
projections of health and health expenditure to be made (the latter taking into account not just
demographic and economic variables but also the changing epidemiological picture). Such
refined projections may be useful in determining a sustainable funding path for the health
system.

Monitoring compression versus expansion of morbidity: A comparison between trends
in health expectancy and trends in full life expectancy allows us to assess whether we are
succeeding in ‘adding life to years’ as well as ‘years to life’.

International benchmarking: Because DALYSs are internationally standardised,
benchmarking against peer group countries is possible. Furthermore, benchmarking can be
done for specific conditions, risk factors or demographic groups.

Subnational burden of disease: Most of the above uses would be enhanced if the burden of
disease analysis could be done at a regional or district rather than just a national level. Health
loss information is also needed for the Asian and Pacific ethnic groups, and by measures of
socioeconomic position (eg, the New Zealand Deprivation Index).

Time series: The value of health loss information will increase progressively over time as it
becomes possible to examine historical trends and improve projections.
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Some implications of the current estimates
and projections

Scope for health gain remains high

Although the health of New Zealanders has improved steadily over the past few decades, the
NZBD shows that there is still much scope for further health gain. Although not all of the almost
one million DALYs lost by the population in 2006 could potentially be avoided, we estimate that
age-specific DALY rates could be reduced by one-third to one-half by applying available
knowledge and technologies.

Applying or developing cost-effective interventions to address tobacco, diet, physical activity
and alcohol would have a major impact on population health. Although tobacco use has been
declining for several decades, its impact on health loss is still large (over 9% of total health loss
in 2006). Obesity (high BMI) accounted for almost 8% of health loss in 2006. Alcohol use and
physical activity are also important behavioural risk factors (each account for 4% of total health
loss).

Another area where gains could be made is in the safety of health care. In 2006 approximately
3% of the total health loss was attributable to adverse health care events. While not all of this
health loss is avoidable, about one-third could be avoided with available knowledge and
technologies.

New Zealand is undergoing a ‘disability transition’

Our results show that non-fatal outcomes (YLDs) now account for almost 50% of all health lost
by the New Zealand population, and this proportion is likely to increase. Furthermore, unlike
fatal outcomes (YLLs), non-fatal health loss is not concentrated in old age but spread more
uniformly across the life cycle, reflecting different causal structures. In childhood, complications
of premature birth and birth defects are major causes of disability, while in youth and young
adulthood mental disorders and (for females) reproductive disorders are leading causes of
health loss. From middle age onwards, musculoskeletal disorders, neuropsychiatric disorders
and stroke contribute heavily to the non-fatal burden. Moreover, in old age multiple comorbid
long-term conditions contribute to increasing levels of disability and frailty.

This epidemiological picture, increasingly dominated by long-term conditions associated with
disability across the life course rather than high case fatality, has been described as a ‘disability
transition’. In response, the health system needs to increasingly focus on prevention and
ongoing management of long-term conditions. This will require greater clinical integration, with
cases being coordinated across levels and providers, assisted by better health information
systems, and with a focus on chronic disease prevention, community engagement and supported
patient self-management.
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Improving the health of older people to reduce the impact of an
ageing population

An ageing population will increase pressure on the health system, with the level of impact
dependent on the relative health of future cohorts of older people.

Our findings suggest that the increase in health expectancy over the period 2006—2016 will be
less than the corresponding increase in life expectancy. In other words, people (older people in
particular) will live longer, they will live longer in good health, but they will also live longer in
poor health — that is, with multiple comorbidities, functional impairments and frailty.

We estimate the expansion of morbidity over the decade to 2016 to be approximately 0.9 years.
This can be attributed almost entirely to long-term conditions (chronic diseases). Turning this
trend around will require a greater focus on diseases affecting older people, and on disorders
associated with non-fatal health loss rather than (or as well as) premature mortality. Such
disorders include mental and neurological disorders (eg, dementia, Parkinson’s disease), stroke,
and musculoskeletal disorders (especially osteoarthritis and back disorders).

Getting on top of chronic diseases means focusing on burden,
not prevalence

Our results indicate an increasing prevalence of most chronic diseases over the next decade, and
probably longer. This means more people will be living with chronic diseases. However,
increasing prevalence does not usually result from rising incidence (new cases) of disease, with
the exception of diabetes. Instead, increasing prevalence occurs because mortality rates are
declining more quickly than incidence, which means the number of people living with chronic
diseases rises.

Not only is the incidence of most chronic diseases declining, so too is the rate of progression
from early, uncomplicated disease to late-stage disease (this is true of diabetes as well). This
means people with chronic diseases are taking longer to develop complications because of
advances in health care. Given that most disabling effects of chronic diseases — serious
symptoms such as disordered sleep, depression, chronic pain, functional limitation and
premature death — are associated with late-stage or complicated disease, we are experiencing a
decoupling of disease from disability and death.

This means that more people with chronic diseases are living longer in relatively good health —
surely an outcome society values. Therefore, focusing simply on the increasing prevalence of
chronic diseases could be misleading and success should be defined in terms of reducing
burden, not prevalence.

Cardiovascular disease remains a priority

Our results suggest that we need to continue to focus on cardiovascular disease. Although
coronary heart disease incidence and mortality peaked in the early 1970s, this disease still
causes sustantial loss of health (over 9% of the total burden in 2006). About 70—80% of this
burden is readily avoidable through a combination of prevention and treatment (Tobias et al
2008). Stroke also continues to account for major health losses (over 3%), and again most of
this loss is avoidable.
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Current New Zealand Government policies directed towards the ‘end game’ of tobacco control
should have a major impact on reducing health loss from coronary heart disease and stroke.
Policies aimed at addressing diet, physical activity, obesity and diabetes, will also have an
impact.

New challenges are posed by neurological, musculoskeletal and
reproductive disorders

Dementia already ranks among the leading specific causes of health loss, accounting for an
estimated 1.8% of health loss in 2006. This burden will increase over the coming decade as rapid
population ageing begins. The burden of sensory disorders, including age-related hearing loss
and age-related macular degeneration, is also projected to increase.

Our results show large — and perhaps previously under-appreciated — health loss from
musculoskeletal conditions. This includes both arthritic disorders such as osteoarthritis (2.2% of
total health loss in 2006) and non-arthritic disorders such as back disorders (2.8%). We
estimate that obesity (high BMI) contributed to 60% of the osteoarthritis burden in 2006.

Reproductive disorders cause considerable health loss among women of reproductive age. This
health loss is mostly due to non-fatal outcomes because most reproductive disorders cause few
deaths (breast and gynaecological cancers are an exception). Collectively, reproductive disorders
excluding breast and gynaecological cancers account for 17% of all health loss for women of
reproductive age, second only to mental disorders in this age group.

The large impact of mental disorders on population health (106,000 DALYS) represents a
continuing challenge, but one that is worth re-emphasising.

Sleep disorders and chronic pain syndromes also represent challenges for the health system,
accounting for substantial health losses (about 25,000 DALYs and 40,000 DALYSs, respectively).

Collectively, rare diseases are a major cause of health loss. Adding health loss from all ‘other, not
elsewhere classified’ conditions together gives a total of approximately 90,000 DALYS, almost
10% of health loss from all causes. This collective burden from rare diseases is another
continuing challenge.

Improving Maori health outcomes

For the most part, higher health losses among Maori (adjusted for differences in population size
and age structure) occur right across the board. The leading contributors, when measured on an
absolute scale, are the major diseases, including coronary heart disease (16% of the total all
cause difference), diabetes (9%), lung cancer (8%) and chronic obstructive pulmonary disease
(6%).

Our results also identify several conditions which, though not necessarily major contributors on
an absolute scale, dominate the picture on a relative scale. Among these, rheumatic heart
disease, viral hepatitis, cardiomyopathy, hypertensive heart disease, bronchiectasis and drug use
disorder are particularly noteworthy because health loss per capita is at least four times as high
in Maori as in non-Maori.
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Linking to the Burden of Disease
Epidemiology, Equity and Cost-Effectiveness
(BODE?3) research programme

The University of Otago is leading a Health Research Council-funded research programme
called the Burden of Disease Epidemiology, Equity and Cost-Effectiveness Programme
(BODES3). The aim of BODES is to estimate the impact, cost and cost-effectiveness of selected
health care and preventive interventions. The Ministry of Health is a partner in BODE=3 and the
NZBD output will be one input into the analysis. Other inputs are data on the effectiveness of
potential interventions and corresponding cost data.

Opportunities for improving future burden
of disease studies in New Zealand
Extending the NZBD

Although the NZBD attempts to be comprehensive, not all specific conditions meeting the
inclusion criteria have been included in the current iteration due to data limitations. Improving
the comprehensiveness of conditions, sequelae (health states) and risk factors will be important.

The current NZBD is for the national level (ie, there are no regional analyses), and only for the
Maori and non-Maori ethnic groups. Extension to the subnational level will better inform
regional planning. Similarly, extending analysis to Pacific and Asian ethnic groups, and
deprivation quintiles (or other measure of socioeconomic position), is desirable but challenging
in terms of data.

Improving data feeder systems

This first iteration of the NZBD has revealed some data deficiencies, especially for non-fatal
conditions such as musculoskeletal disorders, reproductive disorders, dementia, vision loss,
hearing loss, skin disorders (including non-melanoma skin cancers), some gastrointestinal
disorders and some infections.

For many of these conditions better data will only come through improvements in the recording
of diagnoses in primary care and the automated extraction of such data from the relevant
primary care databases. Increasing the availability of test results — as opposed to test requests —
from laboratory data warehouses would also help.

Although this study has highlighted some data deficiencies, it has also shown that New Zealand
is relatively well off in terms of health information, making it possible to carry out a relatively
robust burden of disease study. Overall, about 75% of the data going into the DALY estimates is
considered to be highly robust, including all the YLL data and about half the epidemiological
and health state valuation data going in to the YLD estimates.
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Glossary

Absolute inequality: Inequality measured on an absolute scale (see Standardised rate
difference).

Age standardisation: Statistical adjustment of rates allowing groups with differing age
structures to be fairly compared. Age standardisation was performed by the direct method using
the World Health Organization (WHO) world population age distribution.

Alternative classification: A method of grouping conditions that differs from the standard
classification.

Attributable burden: The proportion of the total burden of a condition causally related to
exposure to a risk factor.

AusPSI: The Australian Patient Safety Indictor (AusPSI) classification was developed by the
Government of Victoria, Australia, to measure health care safety using readily available hospital
inpatient administrative data.

Burden (of disease or injury): Health loss, measured in DALYs (see Disability-adjusted life
year).

Case fatality ratio: The proportion of cases with fatal outcome in a specified period.
Comorbidity: Co-occurrence of two or more conditions in the same individual.
Condition: Disease or injury.

Condition group: A cluster of related diseases or injuries.

Disability: In NZBD, any non-fatal health loss, including symptoms, dysphoric affective states,
impairments and functional limitations.

Disability-adjusted life year (DALY): The sum of fatal and non-fatal health losses (see
Year-equivalents lost to disability and Years of life lost); a health gap measure in which one
DALY represents the loss of one year of life in full health.

Disability weight: See Health state valuation.

DISMOD: A public domain software program that allows the descriptive epidemiology of a
condition to be estimated.

Fatal burden: Health loss due to premature mortality. Measured in YLL (see Years of life
lost).

Functional limitation: A limitation in physical or psychological functioning (see Disability).
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Health expectancy: Generalisation of life expectancy to include time lived in different health
states. If health states are measured using YLD, then the term ‘health-adjusted life expectancy’
may be used synonymously with health expectancy.

Health loss: Burden, measured in DALYSs (see Disability-adjusted life year).

Health state: Sequela (see Sequela) or severity level of a condition.

Health state valuation (disability weight): An estimate of the severity of a health state,
measured on a 0—1 scale, where O represents no health loss and 1 represents complete health

loss (death).

Incidence: Occurrence of an event (eg, new cases of a disease or injury occurring in a specified
time interval).

Joint risk effect: The burden attributable to two or more risks to which an individual is
simultaneously exposed.

Life expectancy: A statistic derived from a life table, indicating how long individuals with
certain characteristics (eg, age and sex) are expected to survive on average.

Life table: An actuarial model summarising the survival of a real or synthetic population.

Non-fatal burden: Health loss from disability (see Disability), measured in YLD (see Year-
equivalents lost to disability).

Population-attributable fraction: The proportion of the total burden of a condition
estimated to be causally related to the exposure of a population to a risk factor.

Prevalence: The number of people in a particular health state, or with a particular condition,
at a point in time.

Relative inequality: Inequality measured on a relative scale (see Standardised rate ratio).
Relative risk (RR): The ratio of the probability of an event occurring in an exposed group
versus a non-exposed group. For example, the ratio of the probability of developing cancer in
smokers versus non-smokers.

Remission: Recovery; transition to a less severe health state.

Risk cluster: A group of related risk factors.

Risk factor: Any entity that increases the probability or incidence of a condition.

Robustness: The qualitative assessment of the reliability of an estimate or projection.

Sequela: A complication of a condition; a stage or phase of a condition; the level of severity of a
condition; health state.

Severity distribution: The spread of cases of a condition or sequela across levels of severity.

Standard classification: The classification of conditions and condition groups used in the
NZBD, based on the ICD (WHO International Classification of Diseases).
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Standardised rate difference (SRD): The difference between rates (eg, of two ethnic
groups) standardised for age. Used as a measure of absolute inequality.

Standardised rate ratio (SRR): The ratio of two rates (eg, of two ethnic groups)
standardised for age. Used as measure of relative inequality.

Theoretical minimum risk exposure distribution (TMRED): The prevalence of a risk
factor that would confer minimal risk of the outcome on a population.

Uncertainty: The degree of confidence in the precision of an estimate. In the NZBD this is
generally measured as the standard error or the 95% confidence interval.

Year-equivalents lost to disability (YLD): Non-fatal health loss, measured as year
equivalents of full health lost because of time lived in states of health less than full health;
sometimes described as ‘years lived with disability’.

Years of life lost (YLL): Fatal health loss, measured by weighting each death according to the
age at which it occurred; in NZBD the weights are derived from a standard life table (the GBD
Standard Lifetable).

62 Health Loss in New Zealand



Abbreviations

AusPSI
COPD
DALY
DW
GBD
HE
ICD
LE
NZBD
SRD
SRR
SUDI
TMRED
WHO
YLD
YLL

Australian Patient Safety Indicator
chronic obstructive lung disease
disability-adjusted life-year

disability weight

Global Burden of Disease

health expectancy

International Classification of Disease
life expectancy

New Zealand Burden of Diseases, Injuries and Risk Factors Study 2006—2016

standardised rate difference
standardised rate ratio
sudden unexpected death in infancy

theoretical minimum risk exposure distribution

World Health Organization

year equivalents lost to disability (or years lived with disability)

years of life lost
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Appendix 1: NZBD condition
list

Table Al shows the conditions included in the NZBD, along with their ICD-10 AM (6th edition)
and NZBD codes. Details of the health states occurring within each condition are available in the
methodology report (Ministry of Health 2013). This classification of conditions was developed
specifically for the NZBD.

Table Al: The NZBD condition list and classification system

NZBD NZBD description ICD10 codes

code

A Infections

AO01 HIV/AIDS B20-B24

A02 STI A54-A56, A63-A64, N70—-N73

AO03 Gastrointestinal infections A00-A09

A04 Tuberculosis A15-A19, B90

A05 CNS infections A39, AB3-A86, A87, A89, B00.3—B00.4, B01.0-B01.1, B02.0-B02.1,
G00, G03-G04, G09, B91.1

AQ6 Hepatitis (viral) B15-B19 (A, B and C modelled separately, then summed)

AO07 Urinary tract infections N30.0, N34, N39.0, N10

AO8 Lower respiratory tract infections J12-J16, J18, J20-J22, J85-J86

A09 Influenza J10-J11

Al10 Otitis media H65-H66, H67

All Upper respiratory tract infections J00-J06, J36, J39.0-J39.1

Al12 Bone and joint infections H70.2, K10.2, MO0, M46.2-M46.3, M46.5, M86

Al3 Cellulitis and other skin infections A46, H00.0, H60.0-H60.1, J34.0, LOO-L04, LO8, L30.3, B08.1, B08.4,
B86

Al4 Necrotising fasciitis M60.0, M65.0—-M65.1, M71.0-M71.1, M72.5-M72.6

Al15 Childhood immunisable diseases A37, BO5

Al6 Septicaemia A40-A41

Al7 Varicella—zoster B01.2, B01.8, B01.9, B02.2—-B02.9

Al8 Other infections A20-A28, A30-A32, A33—-A36, A38, A42—-A44, A48, A49, A50—-A53,

A57-A60, A65-AT71, AT4—AT5, A7T7-A79, AB0-A82, A88, A90—-A96,
A98-A99, B00.0-B00.2, B00.5-B00.9, BO3—-B04, BO6—-B07, B08.0,
B08.2-3, B08.5-8, B09, B25-B27, B30, B33, B34, B35-B83, B85,
B87-B89, B91-B92, B94, B99, G02, G05, G06, GO7, H05.0, H10,
H60.3, H70.0, H70.1, H70.8, H70.9, N30.8, N41.0—N41.2, N43.1, N45,

N48.2

B Infant conditions and birth

defects
BO1 Pre-term birth complications P07, P22, P25, P26, P27, P28, P77
B02 Small for gestational age P05
BO3 Neonatal encephalopathy P21
B0O4 Cerebral palsy G80
BO5 Neonatal sepsis P35, P36, P37, P38, A50
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NZBD NZBD description ICD10 codes
code
BO6 Stillbirths (intrapartum) P95, 237.1, Z37.3, Z37.4, Z37.7 (do not run as normal YLL)
BO7 SUDI R95, R99, W75
B08 Other specific disorders of P00, P01, P02, PO3, P04 (not P04.3), P08, P10, P11, P12, P13, P14,
infancy P15, P20, P23, P24, P29, P39, P50, P51, P52, P53, P54, P55, P56,
P57, P58, P59, P60, P61, P70, P 71, P72, P74, P75, P76, P78, P80,
P81, P83, P90, P91, P92, P93, P94, P95, P96
BO9 Congenital malformations of the Q03
brain
B10 Neural tube defects QO00, Q05
B11 Congenital cardiovascular Q20, Q21, Q22, Q23, Q24, Q25, Q26, Q27, Q28
defects
B12 Cleft lip and palate Q35, Q36, Q37
B13 Abdominal wall defects Q79.2, Q79.3
B14 Skull and head malformations Q67.4
B15 Gastrointestinal malformations Q38, Q39, Q40, Q41, Q42, Q43, Q44, Q45
B16 Urinary malformations Q62
B17 Fetal alcohol spectrum disorder  Q86.0, P04.3
B18 Down’s syndrome Q90
B19 Other chromosomal disorders Q91, Q92, Q93, Q95, Q96, Q97, Q98, Q99
B20 Other birth defects Q01, Q02, Q04, Q06, QO7, Q10, Q11, Q12, Q13, Q14, Q15, Q16, Q17,
Q18, Q30, Q31, Q32, Q33, Q34, Q50, Q51, Q52, Q53, Q54, Q55, Q56,
Q63, Q64, Q65, Q66, Q67 (Excluding Q67.4), Q68, Q69, Q70, Q71,
Q72,Q73, Q74, Q75, Q76, Q77, Q78, Q79.0, Q79.1, Q79.4, Q79.5,
Q79.6, Q79.8, Q79.9, Q80, Q81, Q82, Q83, Q84, Q85, Q86 (excluding
Q86.0), Q87, Q89, E03.0, E03.1
C Cancers and other neoplasms
co1 Head and neck cancers C00-C14, C30-C32
Cc02 Oesophagus cancer C15
Co3 Stomach cancer C16
Co04 Colon cancer C18
C05 Rectum cancer C19-C20
C06 Liver cancer Cc22
co7 Gallbladder cancer C23-C24
Co8 Pancreas cancer C25
Cc09 Lung cancer C33-C34
C10 Melanoma C43
Ci11 Non-melanoma skin cancer C44
C12 Breast (female) cancer C50
C13 Cervix cancer C53
C14 Endometrium cancer C54-C55
C15 Ovary cancer C56
C16 Prostate cancer C61
C17 Testis cancer C62
C18 Bladder cancer c67
C19 Kidney cancer C64-C66, C68.0-C68.8
C20 Brain cancer C70-C72
c21 Thyroid cancer C73
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code

C22 NHL C82-C85

c23 Hodgkin’s lymphoma c81

Cc24 Leukaemia (15+) C91-C95

C25 Myeloma C88, C90

C26 Child ALL (<15) C91.0

c27 Other child cancer (<15) C00-C25, C26.1, C30-C34, C37-C38, C40-C56, C57.0-C57.8, C58,
C60, C61-C62, C63.0-C63.8, C64—C67, C68.0-C68.8, C69—-C75,
C81-C85, C88, C90, C91.1-C91.9, C92-C97

Cc28 Other adult cancer C17, C21, C26.1, C37-C38, C40-C42, C45-C49, C51-C52,
C57.0-C57.8, C58, C60, C63.0-C63.8, C69, C74—-C75, C96—-C97

C29 Brain benign tumours D32-D33, D42-D43

C30 Other benign tumours D00-D24, D26-D31, D34, D35.0-D35.1, D35.3-D35.9, D36-D41,
D44, D48

D Diabetes and other endocrine

disorders

D01 Diabetes E10, E11-E13, E14 (also separated into types | and II)

D02 Thyroid disorders E02, E03.2-.9, E06.3, EO5 (hyper- and hypothyroidism modelled
separately, then summed)

D03 Hypothalamic—pituitary axis D35.2, E22—-E24, E26

disorders

D04 Parathyroid disorders E20-21

D05 Adrenocortical disorders E27.1, E27.2, E27.4

D06 Other endocrine disorders EOO, EO1, EO4, E06.0-.2, E06.4-.9 EQ7, E15-E16, E25, E27.0, E27.3,
E27.5-E27.9, E30, E31-E32, E34-E35, E40-E46, E50-E56,
E58-E61, E63-E65, E67-E68, E7T0—E83, E85, E88.0-E88.8, E89,
D86.8

E Vascular and blood disorders

EO1 Coronary heart disease 120-125

EO2 Rheumatic heart disease 100, 101, 102, 105, 106, 107, 109

EO03 Non-rheumatic valvular disease  134—137

EO4 Hypertensive heart disease 111, 113.0, 113.2, 113.9

EO05 Atrial fibrillation/flutter 148

E06 Inflammatory heart diseases 130, 131.0-131.1, 131.8-131.9, 132, 133, 138-139*, 140—-141*

EQ7 Cardiomyopathies 142—143*

E08 Aortic aneurysm 171

E09 Peripheral vascular disease 170.2,172,173.9, 174

E10 Stroke G45-G46, 160-169 (also separated into ischaemic and haemorrhagic
types)

E1l1l Pulmonary arterial disease 127

E12 Pulmonary embolism / DVT 126, 180.1-180.2

E13 Other cardiovascular disorders 116119, 127.1, 128, 131.2—-131.3, 144145, 147, 149.1-149.9, 151, 152*,
173.0-173.8, 177179, 180.0, 180.3-180.9, 181, 182, 183-184, 186—198, 199

(EOO) Heart failure 150 [redistributed]

El4 Iron deficiency anaemia D50

E15 Haemolytic anaemias D55-D58

E16 Haemophilia D66-D67

E17 Polycythaemia rubra vera D45

E18 Myelodysplastic disorders D46
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code
E19 Aplastic anaemia D60-D61
E20 Other blood disorders D51-53, D59, D62-D64, D68, D69, D70-D76, D80-D84, D89
F Mental disorders
FOo1 Anxiety and depressive disorders F32, F33, F34.1, F40, F41, F42, F43, F53.0
F02 Bipolar disorders F30, F31, F34.0
FO3 Alcohol use disorders F10, X45
Fo4 Drug use disorders F11, F12, F13, F14, F15, F16, F18, F19
FO5 Schizophrenia F20, F21, F22, F23, F24, F25, F28, F29, F53.1
F06 Eating disorders F50.0, F50.1, F50.2, F50.3
FO7 Autism spectrum disorders F84
(child)
FO8 Attention deficit hyperactivity F90
disorder (child only)
F09 Adult personality disorder F60, F61, F62
F10 Conduct disorder F91, F92
F11 Other mental disorder FO7, FO9, F17, F34.8, F34.9, F38, F39, F44, F45, F48, F50.4, F50.5,
F50.8, F50.9, F51.1, F51.2, F51.3, F51.4, F51.5, F51.8, F51.9, F52,
F53.8, F53.9, F55, F63, F64, F65, F66, F68, F69, F80, F81, F82, F83,
F88, F89, F93, F94, F95, F98, F99
G Neurological conditions
G01 Epilepsy G40-G41
G02 Dementia F00, G30, F01, F0O3, G31
GO03 Parkinson’s disease G20
G04 Multiple sclerosis G35
G05 Motor neuron disease Gl12.2
G06 Muscular dystrophy G70-G73
G07 Migraine G43
G08 Intellectual impairment F70-F73, F78-F79
G09 Primary insomnia F51.0, G47.0
G10 Other neurological conditions G08, G10, G11, G12.0-G12.1, G12.8-G12.9, G13, G21-G24, G25,
G26, G32, G36—-G37, G44, G47.1, G47.2, G47.4, G47.8-G47.9, G50,
G51, G52, G53, G54, G55, G56, G57, G58, G59, G60, G61, G62, G63,
G64, G90, G91, G92, G93, G95, G96, G97-G99, HB1.4, F04, FO5, FO6
H Sense organ disorders
H1 Refractive disorders H52
H2 Cataract and other lens disorders H25, H26, H27, H28
H3 Glaucoma H40, H42
H4 Age-related macular H35.3
degeneration
H5 Other visual disorders H00.1, HO1-HO04, H05.1-9, HO6, H11, H15, H16, H17, H18, H19, H20,
H21, H22, H30, H31, H32, H33, H34, H35.0-2, H35.4-9, H36, H43-51,
H53, H55, H57, H58, H59
H6 Adult sensorineural hearing loss H83.3, H90.3, H90.4, H90.5, H90.6, H90.7, H90.8, H91.0, H91.1,
H91.2, H91.8, H91.9, H93.0, H93.2, H93.3
H7 Child sensorineural hearing loss H90.3, H90.4, H90.5, H90.6, H90.7, H90.8, H91.2, H91.3, H91.8,

H91.9, H93.2, H93.3
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H8 Other hearing and vestibular H60.2, H60.4, H60.5, H60.8, H60.9 H61, H62, H68, H69, H71, H72,
disorders H73, H74, H75, H80, H81.0, H81.1, H81.2, H81.3, H81.8, H81.9, H82,*
H83.0—H83.2 H83.8—-H83.9 H90.0—-H90.2 H92, H93.0, H93.1H93.8,
H93.9, H94,* H95
| Respiratory disorders
101 Asthma J45-346
102 COPD J40-J44
103 Obstructive sleep apnoea G47.3, E66.2
syndrome
104 Cystic fibrosis E84
105 Sarcoidosis D86
106 Bronchiectasis Ja7
107 Interstitial pulmonary disease J84
108 Other respiratory conditions J30-J35, J37-J38, J39.2-J39.3, J39.8-J39.9, J60, J61, J62, J63, J64,
J65, J66, J67, J68-J70, J80, J81, J82, J90, J91-J92, J93, J94, J95,
J98-J99
J Gastrointestinal disorders
Jo1 Upper Gl disorder K25-K29, K20-K21, K22.1, K30
Jo2 Appendicitis K35-K37
JOo3 Hernia K40-K46
Jo4 Vascular insufficiency of intestine K55
JO5 Inflammatory bowel disease K50-K51
JO6 Gluten enteropathy K90.0
Jo7 Irritable bowel syndrome K58
Jos Diverticulitis K57
JOo9 Chronic liver disease K70, K71.0-K71.1, K71.3—K71.9, K72, K73-K76
J10 Gallbladder and bile duct disease K80-K83
J11 Pancreatitis K85-K86
J12 Other gastrointestinal disorders 185 K22.0, K22.2-K22.9, K23, K31, K38, K52, K56, K59-K63, K65,
K66, K67, K71.2, K77, K82, K87, K90.1-K90.9, K91, K92 K93, L23.6,
L24.6,L25.4,127.2,K52.2, T78.0
K Genitourinary disorders
K01 Chronic kidney disease 112, 113.1, NO3—-NO07, N11-N13, Q60, Q61
K02 Urolithiasis N20-N21
K03 Urinary incontinence N39.3-N39.4
K04 BPH N40
K05 Impotence N48.4
K06 Other GU disorders NOO, NO1-NO02, N08, N10, N14-N16, N22—N23, N25-N29,
N30.1-N30.7, N30.9, N31-N37, N39.1-N39.2, N39.5-N39.9,
N41.3—N41.9, N42, N43.0, N43.2, N43.3, N43.4, N44, N46, N47,
N48.0, N48.1, N48.3, N48.5, N48.6, N48.8, N48.9, N49, N50, N99.0,
E29
L Reproductive and gestational
disorders
LO1 Maternal haemorrhage 020, 044.1, 045, 046, 067, O72
L02 Puerperal sepsis 085, 086
LO3 Hypertensive disorders in 010, 011, 012, 013, 014, 015, 016

pregnancy
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LO4 Obstructed labour 064, 065, 066
LO5 Early pregnancy loss 002, 003, 004, 005, 006, O07, O08
LO6 Ectopic pregnancy 000
LO7 Gestational diabetes 024
LO8 Other maternal disorders and 021, 022, 023, 025, 026, 028, 029, 030, 031, 032, 033, 034, 035,
Caesarean only 036, 040, 041, 042, 043, 044.0, 047, 048, 060, 061, 062, 063,
068, 069, 070, 071, 073, 074, O75, 080, 081, 082, 084, 087, 088,
089, 090, 091, 092, 095, 096, 097, 098, 098, 099
LO9 Endometriosis N80
L10 Uterine fibroids D25
L11 Genital prolapse N81
L12 Polycystic ovary syndrome E28.2
L13 Menstrual cycle disorders N91, N92, N93, N94
L14 Infertility N96, N97, N98
L15 Other gynaecological disorders E28.0—-E28.1, E28.3-E28.9, N60, N62, N63, N64, N75.0, N75.8, N75.9,
N76.1, N76.2, N76.3, N76.4, N76.5, N76.6, N76.7, N76.9, N77.8, N82,
N83, N84, N85, N86, N87, N88, N89, N90, N95, N99.1, N99.2, N99.3,
N99.4, N99.8, N99.9
M Skin disorders
MO01 Eczema and dermatitis L20, L21, L22, L23, L24, L25, L26, L27, L30.0, L30.1, L30.2, L30.4,
L30.5, L30.8, L30.9
MO02 Psoriasis L40
MO03 Acne L70
MO04 Cutaneous ulcers L89, L97, L98.4, (modelled as leg, ulcers and decubitus ulcers
separately, then summed)
MO05 Other skin disorders LO5, L10, L1121, L12, L13, L28, L29, L41, L42, L43, L44, L45, L50, L51,
L52, L53, L54, L55, L56, L57, L58, L59, L60, L62, L63, L64, L65, L66,
L67,L68, L71,L72,L73, L74,L75,L80, L81, L82, L83, L84, L85, L86,
L87,L88, L90, L91, L92, L93, L94, L95, L98.0, L98.1, L98.2, L98.3,
L98.5, L98.6, .98.8, L98.9, L99*
N Musculoskeletal disorders
NO1 Osteoarthritis M15-M19
NO2 Gout M10-M11
NO3 Rheumatoid arthritis MO05-MO06
NO4 SLE M32
NO5 Other rheumatological conditions M02, M07, M08, M12—M13, M30-M31, M33-M35, M45, M60.1- 2,
M60.8-9
NO6 Spinal disorders M47, M48.0—M48.2, M48.8—M48.9, M50 M51, M53, M54
NO7 Chronic musculoskeletal pain M70.8, M70.9, M79.7, M75-M77
syndromes
NO8 Other non-arthritis M20, M21, M22—-M25, M40, M41, M42, M43.0-M43.5, M43.6—-M43.9,
musculoskeletal conditions M46.0-M46.1, M46.4, M46.6-M46.9, M48.3—M48.7, M61-M62, M65.2
—-M65.9, M66—M67, M70.0-M70.7, M71.2-M71.9, M72.0-M72.4,
M72.7-M72.9, M79, M80, M81, M83, M84.4, M84.8—M84.9, M85,
M87-89, M91-M92, M93, M94, M95, M96, M99
(e} Oral disorders
001 Dental caries K02
002 Gingivitis and periodontal K05
disease
003 Pulpitis and related conditions K04, K12.2
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004 Other dental disorders K00, K01, K03, K06, K07, K08, K09, K10, K11, K12.0, K12.1, K13, K14
P Injury (nature of injury
perspective)
PO1 Skull fracture S02.0, S02.1, S02.7, S02.9, T90.2
P02 Maxillofacial fracture S02.2, S02.3, S02.4, S02.5, S02.6, S02.8
P03 Spinal fracture S12,0, S12.1, S12.2, S12.7, S22.0, S22.1, S32.0, S32.7, T91.1, TO8
P04 Rib or sternum fracture S22.2, S22.3,S22.4, S22.5
P05 Pelvic fracture S32.1, S32.2, S32.3, S32.4, S32.5, S32.8, T91.2
P06 Clavicle, scapular or humerus S42.0-S42.9
fracture
P07 Radius or ulna fracture S52.0-S52.9, T10, T92.1
P08 Hand bone fracture S62, S69.7, T92.2
P09 Femoral fracture S72,S79.7, T93.1
P10 Patella, tibia or fibula fracture S82.0, S82.1, S82.2, S82.3, S82.4, S82.7, S82.9, T12, T93.2
P11 Ankle fracture S82.5, S82.6, S82.8
P12 Foot bone fracture S92
P13 Shoulder, elbow or hip S43.0, S43.1, S43.2, S43.3, S73.0, S53.0, S53.1
dislocation
P14 Other dislocation S03.0, S03.1, S03.2, S03.3, S13.10-S13.18, S13.2, S13.3, S23.1,
S23.2, S33.1, S33.2, S33.3, S63.0, S63.1, S63.2, S83.0, S83.1, S93.0,
S93.1, S93.3, T03, T11.2, T13.2, T14.3, T92.3, T93.3. T09.2
P15 Traumatic brain injury S06, T90.5
P16 Spinal cord injury S14.1, S14.7, S24.1, S24.7, S34.1, S34.7, T06.0, T06.1, T91.3, T09.3
P17 Peripheral nerve injury S04, S44, S54, S64, S74, S84, S94, T06.2, T11.3, T13.3, T14.4,
S14.2, S14.3, S14.4, S14.5, S14.6, S24.3-S24.6, S34.6, T90.3, T92.4,
T93.4, S34.2-S34.5, S34.8, T09.4
P18 Internal and multiple injury S25-527, S35-S37, S39.6, T06.3, T06.5, T91.4, T91.5
P19 Shoulder soft tissue injury S43.4, S43.5, S43.6, S46.0-S46.9, S43.7
P20 Knee soft tissue injury S83.2, S83.3, S83.4, S83.5, S83.6
P21 Ankle soft tissue injury S86.0, S93.4, S93.2, S96.0-S96.9
P22 Other soft tissue injury S16, S03.4, S03.5, S13.4, S13.6, S23.3, S23.4, S23.5, S33.5-S33.7,
S39.0, S53.2-S53.4, S56.0-S56.8, S63.3-S63.7, S66.0-S66.9, S73.1,
S76.0-S76.7, S86.1-S86.9, S93.5, S93.6, T09.5, T11.5, T13.5, T14.5,
T14.6
P23 Eye injury S05.0-S05.9, T90.4, T15.0-T15.9
P24 Burn T20-T30, T31 (used as supplementary code with categories T20-T25,
T29)
P25 Poisoning T52-T65, T97, T36-T50, T96, T51
P26 Drowning and immersion injury ~ T75.1
P27 Open wound S01, S08, S11, S15, S21, S31, S41, S45, S51, S55, S61, S65, S71,
S75, S81, S85, S91, S95, TO1, T11.1, T11.4, T13.1, T14.1, T90.1
P28 Crush injury S07, S17, S28.0, S38.0, S38.1, S47, S57, S67, S77, S87, S97, T04,
T14.7, T92.6, T93.6, S59.7
P29 Superficial injury S00.0-S00.9, S10.0-S10.9, S20.0-S20.8, S30.0-S30.9, S40.0-S40.9,

S$50.0-S50.9, S60.0-S60.9, S70.0-S70.9, S80.0-S80.9, S90.0-S90.9,
T00.2-T00.9, T09.0, T11.0, T13.0, T14.0
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P30 Other injury S06.1, S09.0, S09.1, S09.2, S09.7, S09.8, S09.9, S13.0, S14.0, S19.8,
S19.9, S22.8, S22.9, S24.0, S29.0, S29.8, S29.9, S33.0, S39.7, S39.8,
S39.9, T09.8, T09.9, S49.8, S49.9, S79.8, S79.9, S83.7, S99.8, S99.9,
S69.8, S69.9, S59.8, S59.9, S89.8, S89.9, T11.9, T13.8, T13.9, T02.3,
T02.7,S12.8, S12.9, T14.2, T16, T17.0, T17.1, T17.2, T17.3, T17.4,
T17.5,T17.8, T17.9,T18.0, T18.1, T18.2, T18.3,T18.4, T18.5, T18.8,
T18.9,T19.0, T19.1, T19.2, T34.7, T35.4, T67.0, T67.1,T67.3, T67.5,
T67.6, T66, T68, T69.1, T70.0- T70.3, T70.8, T75.3, T75.4, T75.8, T71,
T73.2,T73.3,T73.8, T74.0, T74.1, T74.2, T74.8, T79.0, T79.2, T79.3,
T79.4,T79.6, T79.7, T79.8, T14.9, T89.0

P31 Amputated thumb S68.0

P32 Amputated finger S68.1, S68.2

P33 Amputated arm S48, S58, S68.3, S68.4, S68.8, S68.9, T05.0, T05.1, T05.2, T11.6

P34 Amputated leg (AK) S78, S88, T05.4, T05.5, T13.6

P35 Amputated foot (BK) S98.0, S98.3, S98.4, T05.3

P36 Amputated toe S98.1, S98.2

Note: For classification of injuries from an external cause perspective, see Risk factor classification.
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Appendix 2: Risk factors

Table A2 shows the risk factors and risk factor clusters included in the NZBD, along with their
major linked condition groups.

Table A2: NZBD risk factors

Risk cluster Risk factor Major linked condition group(s)
Cancer Vascular Endocrine Mental Injury
Substance use  Tobacco use ) ) °
Alcohol use ) ) ) ° °
Illicit drug use ° °
Physiological High systolic blood pressure °
High total blood cholesterol °
High fasting plasma glucose . °
Low bone mineral density °
(osteoporosis)
Dietary High sodium intake ) °
High saturated fat intake (substituted )
by PUFA)
Low vegetable and fruit intake ° °
Adiposity High body mass index ° ° °
Inactivity Low physical activity ° ° °
Sex Unsafe sex °
Health care Adverse event (pre- and in-hospital) ) °
Injury2 Transportation °
(unintentional) Fall R
Mechanical force °
Animal contact °
Poisoning °
Fire °
Drowning °
Violence Self-inflicted °
Interpersonal violence °
Diseases that  Diabetes °
?Or;ec:if]l;rfactors Chronic kidney disease °
diseases Atrial fibrillation °
Obstructive sleep apnoea °
Anxiety and depressive disorders ° °
Bipolar disorder °
Schizophrenia °
Dementia °

1 Alcohol and drug use as risk factors for injury/violence and mental illness are included under substance use.
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For selected risk factors, Table A3 shows risk factor definitions, sources of exposure data, the
theoretical minimum risk exposure distribution (TMRED), linked conditions and source of
relative risks. For further details, see the methodology report (Ministry of Health 2013).

Table A3: Summary of data inputs for risk factors

Risk Exposure Source of TMRED Linked Source of
factor definition exposure data conditions relative risks
High body Body mass (kg/mz) 2006/07 New Mean (SD) Ischaemic heart disease, Singh et al
mass index Zealand Health 21-23 ischaemic stroke, submitted
Survey (Ministry  (1.1-1.8) hypertensive heart
of Health 2008) kg/m2 disease, diabetes
mellitus
Cancers: oesophageal, Renehan et al
gall bladder, pancreatic, 2008
kidney, breast, uterine,
colon and rectum
Osteoarthritis GBD*
High blood  Systolic blood pressure 2008/09 Adult Mean (SD) Ischaemic heart disease, Singh et al
pressure (mmHg) Nutrition Survey  110-115 ischaemic stroke, submitted
(University of (4-6) mmHg haemorrhagic stroke,
Otago & Health hypertensive heart
2011) disease
High blood Fasting plasma 2008/09 Adult Mean (SD) Ischaemic heart disease, Singh et al
glucose glucose (mmol/L) Nutrition Survey  4.9-5.3 stroke, diabetes mellitus Submitted
(modelled from HbA1c) (0.4-0.6)
mmol/L
High blood  Total cholesterol 2008/09 Adult Mean (SD) Ischaemic heart disease, Singh et al
cholesterol  (mmol/L) Nutrition Survey  3.8-4.0 ischaemic stroke Submitted
(0.50-0.65)
mmol/L
Low Dietary intake of all 2008/09 Adult Mean (SD) Ischaemic heart disease, Dauchet et al
vegetable fresh, frozen, canned, Nutrition Survey 600 (50) ischaemic stroke 2005, Dauchet
and fruit and dried vegetables g/day et al 2006
intake and fruit excluding Cancers: lung, gastric,  Lock et al 2004
(stal;c?y tubkers colon and rectum
potatoes, kumara, .
taro), mature legumes Cancer:s of therznouth, ggg‘lsng et al
(lentils, dried peas and oesophagus, pharynx
beans), and juices
(g/day)
Low poly- Dietary intake of 2008/09 Adult Mean (SD) Ischaemic heart disease Danaei et al
unsaturated polyunsaturated fat Nutrition Survey 12 (1.2)% 2009
fat intake (% energy) energy
High sodium Dietary intake of 2008/09 Adult Mean (SD)  Gastric cancer World Cancer
intake sodium (mg/day) Nutrition Survey 1000 (100) Research Fund/
mg/day American
Institute for
Cancer
Research 2007
Ischaemic heart disease, Strazzullo et al
stroke 2009
Physical Physical activity 2006/07 New All Ischaemic heart disease, Danaei et al
inactivity categories: Zealand Health individuals  ischaemic stroke, 2009
0. Inactive Survey highly active diabetes mellitus, breast
1. Low active (level 3) cancer, colon cancer

2. Moderately active
3. Highly active

Note: Analyses for these risk factors limited to 35+ years; * personal communication, 21 November 2011.
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Appendix 3: Methodology

The methodology for the NZBD is covered in detail in the report Ways and Means (Ministry of
Health 2013). However, methods are briefly described here.

Cause selection and classification

Diseases and injuries

The selection and classification of diseases and injuries for the New Zealand Burden of Diseases,
Injuries and Risk Factors Study 2006—2016 (NZBD) provides the analytical framework for the
study. The ‘standard classification’ comprises a set of conditions that are mutually exclusive and
collectively exhaustive. It consists of 217 diseases and injuries (specific conditions, each with
their ICD-10 code or codes), grouped into 16 broad condition groups (more or less coinciding
with ICD-10 chapters). The standard classification is set out in Appendix 1.

Alternative classifications can also be used for particular purposes. For example, if neurological
and mental disorders are aggregated into ‘neuropsychiatric’ and injury and musculoskeletal
disorders aggregated into ‘injury/musculoskeletal’, this yields a 14- rather than a 16-category
classification at the condition group level. Another alternative classification of particular
importance is one in which condition groups are based exclusively on body systems rather than
on a mix of body systems and pathological processes (ie, injury, cancer, infection), as in the
standard classification.

Health risks

No classification analogous to the ICD exists for health risks. Instead, the NZBD aims to include
all major health risks, focusing on proximal risk factors; distal social and environmental
determinants of health are not included. The major modifiable (and measurable) risk factors
identified include 31 risk factors, grouped into dietary, physiological, substance use and injury
risk factor clusters, along with diseases that are risk factors for other diseases (‘diseases-as-
risks).

Data sources

Population estimates (for 2006) and projections (to 2016), and life tables for 2006, 2011 and
2016, were provided by Statistics New Zealand. The primary health organisation (PHO)
enrolment database was used as the source of population data for the New Zealand Health
Tracker.

Epidemiological data were derived from multiple sources: mortality data from the Mortality
Collection of the Ministry of Health; disease and injury prevalence or incidence data, severity
distributions, and case fatality, progression and remission rates from disease registers, hospital
separations (National Minimum Data Set, Ministry of Health), other administrative databases,
population-based health surveys, and New Zealand and overseas epidemiological research
studies.
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Of particular note was the use of the New Zealand Health Tracker to link different
administrative databases using the National Health Index (a unique patient identifier).
Unfortunately, diagnoses were not available from primary care databases.

Health state valuations (disability weights) were sourced from the current Global Burden of
Disease Study (Salomon et al 2012). GBD 2010 elicited valuations from the general public via an
internet survey and five population-based country surveys, using a three-stage process. In the
first stage, pairwise comparison was used to rank all 215 unique health states included in the
GBD (Is someone in health state A healthier than someone in health state B?). In the second
stage, a subset of 30 of these health states was anchored on a 0—1 scale (O = full health,

1 = death) by a subset of internet survey respondents using a trade-off method to determine
population health equivalence. Finally, a regression model was used to interpolate the
remaining rank ordered health states onto the 0—1 scale given these anchors.

Where no corresponding health state existed in the GBD 2010 (and for a small minority of
health states for which the GBD 2010 weight was considered implausible), panel-based expert
judgement was used by the NZBD to interpolate disability weights for these health states.”

The reference life table required to calculate YLL (years of life lost) weights for fatal outcomes
was likewise sourced from GBD 2010, which derived this standard life table by combining the
lowest mortality experienced by any country in 2010 (excluding countries with fewer than

5 million inhabitants) at each age into a composite mortality schedule. The resulting life table
provides an achievable but challenging gap against which all countries’ mortality experience can
be compared. The same standard life table is used for both sexes.

Standards required for comparative risk analysis (ie, the theoretical minimum risk exposure
distributions for each continuously distributed risk factor included in the NZBD) and for the
relative risk for each risk factor — linked condition pair (the effect size; in other words, the
expected change in incidence or mortality of the linked condition given a unit change in risk
factor prevalence), were also sourced from the GBD 2010, where possible. The GBD 2010
estimated these parameters based on systematic reviews of the literature and meta-analyses
carried out by expert working groups for each risk factor. For a few risk factors this information
was not available from the GBD 2010 and was derived by literature review.

More detail on GBD and NZBD methods and standards is provided in a separate methodology
report (Ministry of Health 2013).

DALY estimation

Fatal burden

Years of life lost (YLL) were calculated by weighting each death according to the exact age at
which the death occurred (reflecting people’s preference to live a long life):

YLL=Y dxw
where d = number of deaths from the cause of interest at the relevant age in each sex-by-

ethnicity group; w = the remaining life expectancy at that age, derived from the GBD 2010
standard life table.

7 Disability weights (DWs) were initially sourced from GBD 2000 and subsequently replaced with weights from
GBD 2010 when these became available. The new DWSs are often much lower than the old ones. For diseases, DWs
have reduced by an average of approximately 30%, while for injuries the average reduction exceeds 50%.
Consequently, the rank ordering of causes changed markedly between earlier draft estimates and final NZBD
estimates of cause-specific burdens.
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Before this analysis could be done, deaths coded to ‘unacceptable’ causes (‘garbage codes’) were
first redistributed to reduce misclassification bias in the assignment of cause of death. Causes of
death considered unacceptable were classified into one of five types of garbage code: implausible
causes (eg, symptoms), immediate causes (eg, cardiac arrest), intermediate causes (eg, heart
failure), ill-defined causes (eg, malignant neoplasm of unknown primary site) and causes that
are risk factors rather than diseases per se (eg, obesity). Specific redistribution algorithms were
then applied to each garbage code type. These algorithms included proportionate redistribution
within age-by-sex strata and statistical models (eg, logistic regression) with or without data
linkage. In all, 10.4% of deaths (7.1% of YLL) were redistributed.

Non-fatal burden

Analogously to YLL, non-fatal health loss is measured in YLD (year equivalents lost because of
time spent in health states less than full health). Prevalence-based YLD were calculated as
follows:

YLD =p x DW

where p = prevalence of the condition of interest in the relevant age-by-sex-by-ethnicity group;
DW = disability weight of the condition.

‘Disability weights’ are more accurately described as health state valuations. The DW is a
multidimensional weighting of the ‘severity’ (level of disability) of the health state. DW is
measured on a 0—1 scale, where full health = 0 (no health loss) and 1 = death (complete health
loss).

Any specific disease or injury (‘condition”) may involve several health states (or sequelae), so the
average DW for the condition reflects the distribution of cases across its component health
states (‘severity distribution’). In practice, YLD are actually calculated for each individual by
health state, then summed to estimate YLD by condition.

For acute diseases and injuries, incidence x duration was used in place of prevalence, where
duration = average survival in the health state before recovery, progression to a different health
state, or death. Provided duration is short (<1 year), incidence- and prevalence-based YLD will
be numerically equivalent, both overall and within each age group.

Where all the required epidemiological parameters (prevalence, incidence, duration, mortality)
for a particular health state were not available empirically, disease modelling software
(DISMOD I1) was used to estimate missing data (Barendregt et al 2003). Where all necessary
data were empirically available, DISMOD was used to force internal consistency between the
estimates for these interlinked parameters (estimates for which were often derived from
different sources).

DISMOD is a multi-state life-table program that uses the mathematical relationships between
incidence, prevalence, duration and mortality to estimate values for the missing parameters or
reveal (and resolve) inconsistencies between empirical parameter values.

Because individuals may experience more than one health state at a time (comorbidity), the
DWs were adjusted to reflect this. A multiplicative model was used so that the combined DW
was less than the sum of the separate DWs:

DWc =1—TII(1 — DWi)
where DWc represents the comorbidity-adjusted disability weight, DWi are the unadjusted

disability weights for the comorbid conditions (in practice, health states), and IT is the product
operator.
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This model assumes that the comorbid conditions are independently distributed rather than
clustered (because of common risk factors or other reasons). However, a sub-study using both
New Zealand and Canadian health survey data found this assumption to be a reasonable
approximation. That is, the independence assumption results in only a minor overestimation of
DWs for a small number of conditions that are highly clustered in some (mainly older) age
groups. More detail on this sub-study is available elsewhere (Schopflocher and Tobias, in
preparation).

Integrated burden

DALYs combine the fatal burden (years of life lost, or YLL) with the non-fatal burden (year
equivalents lost because of time spent in health states less than full health, or YLD). Because the
DWs (health state valuations) are restricted to a O—1 scale, with O representing full health and

1 representing death , the YLD and YLL estimated for any specific cause are commensurate,
and so can simply be summed to estimate the DALYs attributable to that cause:

DALY =YLL + YLD

To understand why YLL and YLD are commensurate, consider that:

YLD = incidence of cases x duration x DW (varies from O to 1)
YLL = incidence of deaths x remaining life expectancy x DW (equal to 1).

It is important to note that DALYSs are estimated under effective coverage: for each condition, the
health care provided currently and in the recent past may affect (1) incidence (and hence both YLD
and YLL); (2) distribution of prevalent cases across health states (‘severity distribution’) and

hence YLD; and (3) case fatality and hence both YLL and (via its effect on prevalence) YLD.
Therefore, the DALY metric captures residual or remaining health loss given current and recent
past health care coverage, and as such is a measure of unmet need, not met need.8 As in GBD 2010
(Murray et al 2012), DALYs were calculated without discounting or age-weighting.

Summary measure of burden: health
adjusted life expectancy

Health expectancy is a summary measure of population health that integrates both fatal and
non-fatal outcomes. This statistic has proven valuable for international comparisons of trends in
population health and for assessing ‘compression of morbidity’ — the success (or otherwise) of
health systems in adding life to years as well as years to life.

Health expectancy can be thought of as a generalisation of life expectancy to include time lived
in different health states, defined by level of disability. The official Statistics New Zealand life
tables for 2005—07 were used to capture the mortality experience of the New Zealand
population (by sex and ethnicity). Estimates of average levels of health (of survivors) for each
age-by-sex-by-ethnicity stratum were derived by summing the YLD (from the NZBD) for
respective strata over all causes. These estimates were then incorporated into the life tables
using Sullivan’s observed prevalence method, yielding health expectancy (also known as ‘health-
adjusted life expectancy’ or ‘healthy life expectancy’). For example, health expectancy at birth in
2006 represents how long an individual born in 2006 could expect to live in full health, on
average, assuming age-specific mortality and YLD rates remain stable.

8 In addition to unmet need for health care (broadly defined), the DALY also captures health research need (health
loss from causes not currently understood). Moreover, the DALY also captures health losses that are inevitable
even if all causes of health loss were fully understood: in the future, people will continue to die, albeit not from
anything serious.
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Health risk assessment
Population-attributable fractions (PAFs)

For each risk factor included in the NZBD, the first step was to identify the diseases and injuries
for which the evidence of a causal relationship with the risk factor was considered to be fully
established (‘linked conditions’).

For each risk factor — linked disease pair (and each population subgroup), the PAF is the
proportional reduction in burden of the linked disease (or injury) that would occur if prevalence
of the risk factor was reduced to the level conferring minimum risk of that outcome:

PAF=[3 p:xRR—Y p2xRR1/3 p: X RR

where pi1 = observed risk factor prevalence, generally capturing ‘usual’ (ie, past and current)
exposure to the hazard; p» = theoretical minimum risk exposure distribution (TMRED);

RR = relative risk (ie, excess risk of incidence of, or mortality from, the linked condition per unit
increase in exposure to the risk factor).

Risk factor exposure data were largely extracted from surveys (in particular the 2008/09 New
Zealand Adult Nutrition Survey) and adjusted for regression dilution bias where possible.
Theoretical minimum risk exposure distributions and relative risks were sourced mainly from
the GBD 2010.

Attributable burdens

Given the total burden of the linked condition (available from the NZBD), the burden
attributable to exposure to the risk factor is readily calculated:

attributable burden = PAF x total burden

Attributable burdens are additive across linked conditions for the same risk factor but are not
additive across risk factors. Instead, a multiplicative model was used to estimate burdens
attributable to joint risk exposures:

PAFc =1 —TI(1 — PAFi)
where PAFc represents the joint population-attributable fraction, PAFi are the PAFs for each of
the joint risk factors separately, and 11 is the product operator.

As with the analogous model for comorbidity adjustment, this model assumes independent
distribution of risk factors — an assumption that is reasonable only for risk factors within each
cluster (eg, physiological risk factors). However, the independence assumption does not hold
across clusters because many risk factors within one cluster are linked to those in another. For
example, the health effects of obesity are largely mediated through metabolic risk factors such as
blood cholesterol, blood glucose and blood pressure. Therefore, joint effects cannot be
accurately estimated across risk factor clusters.

Projections

Burdens were projected to 2011 and 2016 at the broad condition group level only. Demographic
projections were available from Statistics New Zealand. Projected counts were derived by
applying projected rates to the projected populations.
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Projected YLL rates

Trends in cause-specific mortality from 2001 to 2009 were used to project YLL using a
generalised linear regression model. Projections were calibrated against Statistics New Zealand
projections for all-cause mortality (the latter projections are not available by cause, so they
could be used only as ‘envelopes’ for calibration purposes).

Projected YLD rates

In the absence of usable historical trend data for disease prevalence, incidence growth rates for
each condition group were estimated from historical trends determined by literature review, and
related to cause group-specific mortality growth rates from the YLL projections to quantify
prevalence growth rates. These growth rates were then applied to the base year (2006)
prevalence rates used for the YLD estimates.

Risk factors

For three risk factors (BMI, cholesterol and tobacco use), historical trend data were available
and these trends were extrapolated by regression modelling. For all other risk factors the default
assumption of stable age-specific prevalence rates was applied.

Health expectancy

Health expectancy is the number of years a person can expect to live in good health. Health
expectancy projections for 2011 and 2016 were derived using Sullivan’s method, integrating the
YLD projections (summed across all cause groups) with Statistics New Zealand series 5 all-cause
mortality projections for the respective years.

Inequalities

To compare Maori and non-Maori populations, DALY (or YLL, YLD) rates were adjusted for
differences in the age distributions of the two groups by direct standardisation, with the WHO
World Population as the standard.

Inequalities, and trends in inequalities, can be very different depending on whether they are
measured on an absolute or a relative scale. Both scales of measurement are important to
provide a full interpretation of inequality. Inequalities on an absolute scale were estimated by
the difference in age-standardised DALY (or YLL, YLD) rates between the two groups (the SRD).
Inequalities on a relative scale were estimated by the ratio of the age-standardised DALY (or
YLL, YLD) rates (the SRR).

Similar methods were used for measuring inequalities in attributable burdens. Health
expectancies automatically adjust for differences in population age structures and so can be
directly compared.

Uncertainty quantification

Uncertainty was quantified by simulation, using standard statistical formulae applied to known
distributions of mortality data (register-based), prevalence data (register- or survey-based) and
disability weights/relative risks/TMREDs (95% confidence intervals provided by GBD 2010) to
derive standard errors for basic quantities (YLL, YLD, DALY) and complex quantities (PAF,
SRD, SRR, HE). See Appendix 4 for more detail about uncertainty estimation.
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Appendix 4: Uncertainty

Estimates and projections from the NZBD 2006—2016 are presented in this report without
accompanying estimates of uncertainty. While this assists clarity and readability, it is
nevertheless important that users of this information have an understanding of the uncertainty
associated with the estimates and projections.

An overview of uncertainty is provided below. For more detail, see the methodology report
Ways and Means (Ministry of Health 2013).

Uncertainty for DALY estimates and
projections

Both qualitative and quantitative approaches were used to assess uncertainty for DALY
estimates and projections.

Qualitative analysis of robustness

A panel of three public health physicians reviewed the information for each condition, using the
following criteria:

o the YLL:YLD ratio (a high ratio implies less uncertainty)

« the source of data for prevalence (or incidence and duration) and severity distribution
(disease register implies the highest robustness, a single overseas research study or expert
judgement implies the lowest)

« the source of disability weights and consistency with disability weights for related health
states (the less clearly defined the health state, or less coherent the DW, the lower the
robustness).

The overall conclusion of this analysis was that about 75% of the input data employed by the
NZBD can be considered robust: all the mortality (and hence YLL) data (after garbage code
redistribution) and about half the YLD data (for example, where incidence data are derived from
a disease register based on tissue diagnosis, such as the New Zealand Cancer Registry).

This means that burden estimates for most, although unfortunately not all, of the ‘major’
specific conditions (the 25 conditions that each account for over 1% of total DALYS) can be
considered robust.

This analysis has also enabled ‘red flagging’ of approximately 40 conditions whose burden
estimates cannot be considered robust, including several musculoskeletal conditions (including
two major conditions: back disorders and osteoarthritis), some reproductive disorders, certain
gastrointestinal disorders, several skin disorders, and some infections, among others. The NZBD
thus highlights the need for improvement in data feeder systems relating to these conditions.
Meanwhile, caution should be exercised in using estimates for these ‘less robust’ conditions (see
Table A4).
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Table A4: NZBD condition burdens considered to be ‘less robust’

Condition group

Condition

Comment

Infections

Birth defects

Cancer

Vascular

Mental

Neurological

Sense organ

Respiratory

Gastrointestinal

Genitourinary

Reproductive

Skin

Musculoskeletal
disorders

Urinary tract infection

Upper respiratory tract infection
Lower respiratory tract infection
Influenza

Otitis media

Fetal alcohol spectrum disorder (FAS)

Non-melanoma skin cancer

Pulmonary arterial disease

Alcohol use disorders
Drug use disorder

Autism

Attention deficit hyperactivity disorder

Conduct disorder

Adult personality disorder

Primary insomnia

Refractive disorders

Glaucoma

Age-related macular degeneration
Adult sensorineural hearing loss
Child sensorineural hearing loss

Obstructive sleep apnoea syndrome

Gluten enteropathy

Irritable bowel syndrome

Urinary incontinence
Impotence

Endometriosis

Uterine fibroids

Genital prolapse

Polycystic ovary syndrome (PCOS)
Menstrual cycle disorders

Infertility

Eczema and dermatitis
Psoriasis

Acne

Cutaneous ulcer

Osteoarthritis
Spinal disorders

Chronic musculoskeletal pain
syndromes

Incidence data from PHC lacking
Incidence data from PHC lacking
Incidence data from PHC lacking
Incidence data from PHC lacking
Incidence data from PHC lacking

Only severe cases (FAS) diagnosed and reported

Not included in Cancer Registry, no comprehensive

and high-quality source of incidence data

Case definitions and ICD codes not clear; only data

on hospitalised cases available

Severity distribution unclear, leading to problematic

assignment of DWs

Severity distribution unclear, leading to problematic

assignment of DWs

Diagnostic data only available for children

Diagnostic data only available for children, and only

for severe cases

Diagnostic data available only for children, and

coverage incomplete

Only special clinic data available so restricted to

minority of severe cases
Only single survey

No reliable New Zealand data source
No reliable New Zealand data source
No reliableNew Zealand data source
Only self-report survey

Screening database incomplete at time of data

extraction (now improving)

Only single survey

Restricted to biopsy-proven cases, so only minority of

most severe cases included
No reliable New Zealand data source

No reliable New Zealand data source
No reliable New Zealand data source

No reliable New Zealand data source
No reliable New Zealand data source
No reliable New Zealand data source
No reliable New Zealand data source
No reliable New Zealand data source
No reliable New Zealand data source

No reliable New Zealand data source
No reliable data source

No reliable data source

Single survey

Single self-report survey
Single self-report survey
Single self-report survey

Notes: PHC = primary health care; FAS = fetal alcohol spectrum disorder.
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Quantitative analysis of uncertainty

In addition to this qualitative assessment, quantitative analysis of uncertainty was undertaken
using standard statistical simulation methods. Standard errors (from which 95% confidence
intervals or ‘margins of uncertainty’ can be calculated) for all estimates and projections are
provided in the Statistical Annexe. Here we provide a table of margins of uncertainty, using
selected examples only, to provide a general sense of the uncertainty surrounding estimates and
projections at different levels of aggregation (Table A5).

Table A5: Margins of uncertainty in the NZBD: Some examples, 2006

Cause Parameter Population Point Margin of Margin %
estimate uncertainty
All cause DALY count Total 954,576 +11 211 +1.2%
DALY ASR Maori males 347.6 +12.1 +3.5%
DALY ASR Non-Maori males 189.5 +4.0 +2.1%
DALY SRR Males 1.83 +0.07 +4.1%
Cancer DALY count Total 167,149 + 3 959 + 2.4%
DALY ASR Maori males 51.7 +5.0 +8.7%
DALY ASR Non-Maori males 315 +1.2 + 3.9%
DALY SRR Males 1.64 +0.17 +10.4%
Mental DALY count Females 55,696 +4 243 +7.6%
DALY ASR Maori females 38.6 +4.5 +11.5%
DALY ASR Non-Maori females 23.2 +2.1 +9.2%
DALY SRR Females 1.66 +0.25 +14.8%
Respiratory DALY count Females 30,887 + 1556 +5.0%
DALY ASR Maori females 22.6 +2.5 +11.0%
DALY ASR Non-Maori females 10.3 +0.7 +6.3%
DALY SRR Females 2.19 +0.28 +12.7%
Coronary DALY count Males, 65—-69 years 6608 + 749 +11.3%
heart disease paLy SRR Males 2.60 +0.28 +10.8%
Traumatic DALY count Males, 15-19 years 2701 + 829 +30.7%
braininjury  pALY rate Maori males, 15-19 years 27.0 +14.5 +53.5%
DALY rate Non-Maori males, 15-19 years 14.3 +5.3 + 37.0%

Notes: DALY ASR = age standardised DALY rate per 1000, with rates age standardised to the WHO world
population; SRR = standardised rate ratio (Maori:non-Maori); margin of uncertainty = 95% confidence interval
(1.96 x standard error); margin % = margin of uncertainty divided by point estimate.

Uncertainty for risk factors

Uncertainty was estimated for risk factors for which standard comparative risk assessment
methods could be used — physiological risk factors (except bone mineral density), dietary risk
factors, and high BMI. It was not possible to quantify uncertainty for other risk factors.
Sensitivity analysis could be used to estimate uncertainty around the point estimates for these
risk factors, but this has not yet been done.

Uncertainty for risk factors was estimated using simulation analysis to take 1000 draws from
the distribution of exposure, theoretical minimum risk factor exposure distribution, relative
risks, and each outcome. Table A6 provides a summary of the ‘margins of uncertainty’ for risk
factors.
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Table A6: Margins of uncertainty for risk factors, 2006

Risk factor Point estimate* Margin of uncertainty
BMI 7.9% +1.1%
Systolic blood pressure 6.4% +1.3%
Blood cholesterol 3.2% +0.8%
Blood glucose 4.6% +0.4%
Sodium 1.7% +0.7%
Vegetables and fruit 1.0% +0.3%
Saturated fat 1.2% +0.9%

Notes: * Attributable DALYs as a percentage of all cause DALYS.

Uncertainty for health expectancy

Uncertainty in health expectancy estimates and projections flows directly from the variation in
the underlying age-by-sex-by-ethnic group specific YLD rates. The 95% confidence interval
around point estimates for health expectancy at birth for males and females in 2006 is + 1.0
year. This widens to + 1.3 years in 2011 and + 1.6 years in 2016. The corresponding confidence
intervals for Maori are approximately 50% greater than for non-Maori (eg, the margin of
uncertainty for health expectancy for Maori males in 2006 is + 1.4 years, versus * 1.0 year for
non-Maori males).

Summary

« At the all-cause level, margins of uncertainty for DALY counts or rates are in the order of
+ 3% for the total population, increasing to + 10% for major population subgroups.

« At the condition group level, margins of uncertainty for DALY counts or rates are in the order
of + 5% for the total population, increasing to + 15% for major population subgroups and
+ 25% for smaller subgroups or for complex quantities such as standardised rate ratios.

o At the specific condition level, margins of uncertainty for DALY counts or rates can be as low
as = 10% or as high as + 50% (or even higher), depending on the specific cause and
population subgroup. For major specific causes, DALY counts or rates in relatively small
populations (eg, five-year age group by sex by ethnic group) have margins of uncertainty in
the 25—-50% range; for minor conditions, corresponding margins of uncertainty generally
exceed 50%, so estimates for these conditions are generally useful only for wider age groups
(eg, life-cycle stages).

« Margins of uncertainty for Maori are generally about 1.5—2 times the corresponding value for
non-Maori, reflecting differences in population size, albeit partially offset by higher
numerators.

« Margins of uncertainty for YLD counts or rates are generally about twice those for the
corresponding YLL counts or rates, although these margins converge as the level of
aggregation increases.

« Margins of uncertainty for DALY counts attributable to risk factors are typically around
+ 20% for major risk factors.

« Margins of uncertainty for health expectancy are approximately + 1.0 years in 2006,
increasing by about 50% out to 2016.
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It is important to note that this quantitative analysis does not fully capture all sources of
uncertainty inherent in the NZBD output. Specifically, it fully captures data uncertainty
(uncertainty in numerator and denominator [population] data), but does not fully capture
‘model’ uncertainty (uncertainty arising from classification of conditions, identification of
constituent health states, case definitions, thresholds, standards and modelling assumptions).
So the margins of uncertainty noted above (and the fully detailed SEs available in the Statistical
Annexe) should be considered underestimates of the true uncertainty.

Sensitivity analysis

In addition to the qualitative analysis of robustness and the quantitative analysis of uncertainty
described above, a third approach can also be used: sensitivity analysis. Sensitivity analysis
involves repeating the burden calculations (eg, for a particular condition or population
subgroup) using the lowest and highest plausible values for all input parameters — populations,
epidemiological parameters (eg, prevalence rates) and disability weights. Such an analysis
provides a ‘plausible range’, often very wide, but within which the true value of the burden
almost certainly falls.

Sensitivity analyses are worth doing in situations where NZBD data are critical to a policy
decision, or where choices between policy options are finely balanced. For most policy purposes,
consulting the tables above — or the Statistical Annexe if more detail is needed — may suffice.
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