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Foreword 
Over the past decade, health expenditure in New Zealand funded via Vote Health has 
grown at an annual rate of 4.9% in real terms (3.7% per capita).  What health gain has 
resulted from this substantial increase in expenditure?  To answer this question, better 
indicators of the cost-effectiveness of our health system are urgently needed.  Mortality-
based indicators, available from routine surveillance systems, may partly meet this 
information need.  In particular, the construct of ‘amenable mortality’ – mortality that 
could potentially be avoided given timely access to health care – holds promise as a 
whole-of-system health outcome indicator. 
 
This report presents a rethinking of the amenable mortality construct in order to 
optimise this indicator for assessing health system performance.  The new definition 
developed for this report (translated into the corresponding ICD-9 and ICD-10 codes) is 
then applied to New Zealand and Australian mortality data from 1996 to 2006.  The 
information generated provides useful insights into the performance of our health 
system, as regards both the level and the distribution of health. 
 
The take-home message is that amenable mortality, as redefined in this report, can 
serve as a useful whole-of-system health outcome indicator, provided the limitations 
inherent in its design and use are fully understood.  Comments on this report, and on 
the design and application of the amenable mortality indicator, are welcomed.  Please 
address correspondence to martin_tobias@moh.govt.nz 
 
 
 
Deborah Roche 
Deputy Director-General 
Strategy and System Performance Directorate 
Ministry of Health 
 

mailto:martin_tobias@moh.govt.nz
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Executive Summary 

Definition 
Amenable mortality is redefined in this report so as to optimise its suitability as a whole-
of-system health outcome measure for use in health system performance assessment.  
Thus amenable mortality is defined as deaths from those conditions for which variation 
in mortality rates (over time or across populations) reflects variation in the coverage and 
quality of health care (itself defined as preventive or therapeutic services delivered to 
individuals or families). 
 
This definition is operationalised by means of a list of condition–intervention pairs 
applied to deaths under age 75 years (‘premature’ deaths).  To be included in the list, 
the specified intervention must be shown (by randomised controlled trials or 
observational studies) to be capable of reducing mortality from the condition by over 
30% within 5 years of effective coverage.  A short lag time is necessary because 
amenable mortality is intended to be an indicator of current, not future, health system 
performance.  At the same time, the intervention should have been introduced within 
the past 40 years, and the condition should still account for over 0.1% of all under-75 
deaths.  The reason for these latter criteria is, again, that amenable mortality is meant 
to indicate current health system performance – not (in this case) past performance. 
 

Code set 
The list of amenable causes of death was derived by mapping the three most widely 
used current lists against each other to identify candidate condition–intervention pairs, 
filtering these through the criteria listed above to generate a draft list, and finally having 
an expert panel review the draft list.  ICD-9 and ICD-10 coding was then done for the 
final list (see Table E1). 
 
The final list comprises 35 conditions, grouped into six super-categories: 
· infections 
· maternal and infant conditions 
· injuries 
· cancers 
· cardiovascular diseases and diabetes, 
· other chronic diseases. 
 
This code set was then applied to deaths from 1996 to 2006 in both New Zealand and 
Australia.  For analysis at the District Health Board (DHB) level, a hierarchical Bayesian 
modelling approach was used, both to shrink uncertainty intervals and to improve 
confounding control.  This analysis used the linked census–mortality data set for 
2001–04 only. 
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Table E1: Interim consolidated list of amenable conditions 

Group Condition ICD-9 ICD-10 Intervention restrictions 
and comments 

Infections Pulmonary 
tuberculosis 

11 A15-A16 Advances in DOTS 
Included despite insufficient 
deaths 

Meningococcal 
disease 

036 A39 Advances in antibiotics and 
intensive care 

Pneumococcal 
disease 

038.2, 320.1, 481 A40.3, G00.1, J13 Advances in antibiotics and 
intensive care 

HIV/AIDS 042 B20–B24 Advances in HAART 

Cancers Stomach 151 C16 Advances in surgery and 
adjuvant therapy 

Rectum 154 C19–C21 Rectum, rectosigmoid 
junction and anus; excludes 
colon 
Advances in screening and 
adjuvant therapy 

Bone and 
cartilage  
Melanoma 

170 
 
172 

C40–C41 
 
C43 

Advances in adjuvant therapy 
 
Advances in early detection 
and adjuvant therapy 

Female breast 174 C50 Advances in screening and 
adjuvant therapy 

Cervix 180 C53 Advances in screening and 
advances in surgery and 
adjuvant therapy 

Testis 186 C62 Advances in chemotherapy 
Prostate 185 C61 Advances in adjuvant therapy 

(including anti-androgens) 
Thyroid 193 C73 Advances in diagnosis and 

adjuvant therapy 
    
Hodgkin’s 201 C81 Advances in chemotherapy 
Acute 
lymphoblastic 
leukaemia 

204.0 C91.0 Under age 45 years only 
Advances in chemotherapy 

Maternal 
and infant 

Complications of 
pregnancy 

630–676 O00–O96, O98–
O99 

Advances in obstetric care 
Include despite insufficient 
deaths 

Complications of 
the perinatal 
period 

761–762, 763.0-
763.4, 763.6-
763.9, 764-767, 
768.2-768.9, 769-
778,779.0-779.4 

P01–P03, P05–
P94 

Advances in neonatal 
intensive care 

Cardiac septal 
defect  

745.2, 745.4-
745.6, 745.8-
745.9 

Q21 Advances in diagnosis, 
surgical procedures and 
paediatric intensive care 
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Group Condition ICD-9 ICD-10 Intervention restrictions 
and comments 

Chronic 
disorders 

Diabetes 250 E10–E14* Advances in insulins, oral 
hypoglycaemic agents, tight 
glucose and blood pressure 
control 

Valvular heart 
disease 

391, 394–398, 
421.0, 424 

I01, I05–I09, 
I33–I37 

Includes both rheumatic and 
non-rheumatic 

Hypertensive 
diseases 

401–404 I10–I13 Recent advances in anti-
hypertensive drugs 

Coronary 
disease 

410–414 I20–I25 Statins, thrombolysis, 
advances in reperfusion 
surgery 

Heart failure 428 I50 Advances in diagnosis, and 
in combined therapy with 
diuretics, ACE inhibitors and 
digoxin 

Cerebrovascular 
diseases 

430–438 I60–I69 Advances in imaging, anti-
hypertensives, dedicated 
stroke units 

Renal failure 584–586 N17–N19 Dialysis and transplantation 
Pulmonary 
embolism 

415 I26 Advances in diagnosis and 
anticoagulation 

COPD 490-492, 496 J40-J44** Advances in antibiotics, 
bronchodilators, 
physiotherapy 

Asthma 493 J45–J46 Advances in bronchodilators, 
steroids, intensive care 

Peptic ulcer 
disease 

531–533 K25–K27 Excludes gastrojejunal ulcer 
Advances in drug treatment 
(H2 receptor antagonists) 

Cholelithiasis 574 K80 Advances in lithotripsy 
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Group Condition ICD-9 ICD-10 Intervention restrictions 
and comments 

Injuries Suicide E950–E958 X60–X84 Advances in antidepressant 
therapy 

Land transport 
accidents 
(excluding 
trains) 

E811–E829, 
E846–E848 

V01–V04,V06-
V14, V16-V24, 
V26-V34, V36-
V44, V46-V54, 
V56-V64, V66-
V74, V76-V79, 
V80.0-V80.5, 
V80.7-V80.9, 
V82-V86, V87.0-
V87.5, V87.7-
V87.9, V88.0-
V88.5, V88.7-
V88.9, V89, V98-
V99 

Excludes railway accidents; 
advances in emergency 
transport and trauma care 

Falls (accidental 
fall on same 
level) 

E884.2, E884.4, 
E884.6, E884.7, 
E885-E886 

W00-W08, W18 Advances in osteoporosis 
treatment and orthopaedic 
care 

Fire, smoke or 
flames 

E890-E899 X00–X09 Advances in early excision 
and skin grafting 

Treatment injury E870–E876 Y60–Y82 Advances in health care 
quality management 
[Corresponds to 
‘misadventure’ in ICD-9] 

*E09 should be added if using ICD-10 AM version 3 or higher. 
**  ICD-10 shifted chronic obstructive asthma (493.2) from the asthma group to COPD (J44.8 Other 

specified COPD). These deaths are still considered amenable, but now appear under COPD instead of 
asthma. 

Notes: 
Labels for conditions are shorthand and do not necessarily fully coincide with ICD descriptors 
DOTS = directly observed treatment 
HAART = highly active antiretroviral therapy 
 
 

Amenable mortality in New Zealand 2006 
In 2006 approximately 28,000 deaths were registered in New Zealand, of which 
approximately 10,600 were of people aged under 75 years.  Almost half of these (4900, 
or 47%) were classified as amenable, using the updated code list.  Amenable mortality 
rates were found to increase steadily with age, so that the majority of these deaths 
occur in old age (65–74 years age group).  Yet the proportion of deaths attributable to 
amenable causes peaks in adolescence (males) or young adulthood (females) at 
60–70%.  Adjusting for age, males are at excess risk of both amenable and non-
amenable mortality.  The male excess is twice as great for the former than for the latter 
mortality category (sex ratio of 1.75 versus 1.37 respectively). 
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Trends in amenable mortality 1996–2006 
Under-75 mortality fell steadily over the past decade, more steeply for males than for 
females.  Both amenable and non-amenable mortality contributed to this decline, with 
amenable mortality declining faster than non-amenable mortality in both sexes.  Among 
males, amenable and non-amenable mortality declined at average annual rates of 3.0% 
and 1.6%, respectively, while for females the corresponding rates were 2.5% and 0.9%. 
 

Social inequalities in amenable mortality 
Amenable mortality varies across both ethnic and socioeconomic groups.  In 2006, 
Māori amenable mortality rates were approximately three times, and non-amenable 
mortality rates twice, the corresponding non-Māori rates in both sexes, after adjusting 
for age.  Absolute inequality in amenable mortality, as measured by the standardised 
rate difference (SRD), was stable over the decade from 1996 to 2006 in both sexes, 
while relative inequality, as measured by the standardised rate ratio (SRR), increased 
(from 2.1 to 2.8 in males and from 2.7 to 3.0 in females). 
 
In 2006 Pacific people’s amenable mortality rate, adjusted for age, was approximately 
twice the non-Pacific rate, while the non-amenable mortality rate was approximately 
1.5 times higher.  Inequality in amenable mortality remained stable over the decade, 
whether measured on absolute or relative scales. 
 
In 2006 Asian peoples had amenable and non-amenable mortality rates approximately 
half those of their non-Asian counterparts, after adjusting for age.  As with Pacific 
peoples, there were no statistically significant trends over the decade in either sex, 
whether the amenable mortality inequality (favouring the Asian ethnic grouping) was 
measured on an absolute or a relative scale. 
 
In 2006 people living in the 20% of small areas with the highest level of deprivation 
(NZDep2006 quintile 5) had amenable mortality rates 1.9 (males) and 1.7 (females) 
times higher than their counterparts living in the 20% of small areas with the lowest 
level of deprivation (NZDep2006 quintile 1), after adjusting for both age and ethnic mix.  
The corresponding ratios for non-amenable mortality were 1.5 and 1.4 respectively.  
Again, there were no statistically significant trends in amenable mortality inequality in 
either sex over the decade from 1996 to 2006, whether measured on an absolute or a 
relative scale. 

Causal structure of amenable mortality 
In 2006 the major contributors to amenable mortality were non-cancer chronic 
diseases, mainly cardiovascular diseases and diabetes (55% of the total burden in 
males, 45% in females), cancers (17% males, 35% females) and injuries (22% males, 
14% females).  However, these contributions varied by ethnic group, with Māori, Pacific 
and Asian ethnic groups all showing a higher proportionate contribution from 
cardiovascular disease and diabetes, and a lower share from cancer and injury, than 
the European majority (after adjusting for age).  The low relative impact of injury was 
particularly noticeable among Pacific people. 
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Over the decade from 1996 to 2006 the relative contribution of injury increased (whole 
population, age-adjusted), while infections and maternal and infant causes declined.  
Perhaps surprisingly, the impact of cancer did not increase steadily.  Among males, the 
cancer contribution increased slightly over the first half of the decade but has since 
stabilised.  The female pattern was the opposite: remaining stable until mid-decade, 
then increasing slowly.  Reflecting the relative increase in injury and cancer, the share 
held by cardiovascular diseases, diabetes and other non-cancer chronic diseases has 
fallen slightly in both sexes. 
 

Regional variation in amenable mortality: a hierarchical Bayesian 
analysis 
Using a hierarchical Bayesian modelling approach applied to the 2001–04 linked 
census–mortality data set, substantial variation was found in DHB amenable (and non-
amenable) mortality rates.  The variation was much reduced after adjusting for age, 
sex, ethnicity and deprivation (or income), but some variation remained.  Because this 
could reflect unremoved confounding by extra-health-system factors, the adjusted 
amenable mortality rates were further standardised for variation in non-amenable 
mortality.  The ‘fully adjusted’ amenable mortality rates showed – reassuringly – only 
modest residual variation.  Within the relatively narrow band of inter-DHB variation 
observed after full adjustment, Waitemata and Nelson–Marlborough DHBs had rates in 
the lower tertile, while several (mainly provincial) DHBs had rates in the upper tertile.  
Despite attempts at confounding control, however, these inequalities cannot be 
attributed solely to differences in DHB performance during the observation period. 
 

Benchmarking amenable mortality: a trans-Tasman comparison 
Because diagnostic and coding practices are very similar in Australia and New Zealand, 
robust comparison of their amenable mortality rates is possible.  Using the revised 
definition of amenable mortality developed for this report, age-standardised rates were 
found to be persistently approximately 25% higher in New Zealand than in Australia 
over the decade (1997–2006).  However, so were rates of non-amenable mortality (in 
fact, the difference was slightly greater and increased slightly over the decade).  
Adjusting amenable rates for differences in non-amenable rates (to capture extra-
health-system factors affecting both mortality groupings), the trans-Tasman difference 
disappeared or slightly favoured New Zealand, especially in the latter half of the 
decade.  Thus no substantive difference in health system performance between the two 
countries could be detected over the observation period, using amenable mortality as 
the health outcome measure. 
 

Conclusions 
The key take-home message is that amenable mortality, as redefined in this report, can 
indeed serve as a useful whole-of-system health outcome indicator – provided the 
limitations inherent in its design and use are fully understood.  These limitations 
include: 
· the definition of prematurity (less than 75 years) is arbitrary and ageist 
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· the classification of each cause of death as being potentially amenable to health care 
or not is inexact 

· time series analysis is problematic, both because of diagnostic and coding changes 
over time and because of clinical innovations 

· the timeliness of the data is problematic – in New Zealand there is currently a delay 
in excess of two years between registration of death and statistical reporting of 
mortality by cause of death 

· amenable mortality rates are influenced by a host of factors beyond health care, and 
control of such confounding in statistical models may be incomplete 

· the exclusion of non-fatal health outcomes (morbidity, disability) means that this 
indicator can provide only a partial view of population health status or outcomes at 
best. 

 
Given these limitations, amenable mortality is best used as an initial screen of health 
system performance, preferably as part of a wider suite of indicators.  In other words, 
this indicator should be seen more as a tin opener than a dial, serving mainly to identify 
possible performance problems for more detailed investigation. 
 
Provided it is used in this way, amenable mortality can serve as a valuable whole-of-
system health outcome indicator.  Further work to consolidate (and update) the list of 
amenable causes of death, and to improve the statistical methods used in applying this 
indicator to monitoring health system performance at both DHB and international level, 
may be warranted. 
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PART 1 

1 Rethinking avoidable mortality 

Introduction 
Over the last 40 years, as health systems have greatly expanded their range and 
scope, interest has grown in attempting to evaluate their performance and to identify 
areas for improvement.  Donabedian (1966) was the first to articulate a model for 
assessing the quality of health services.  The model covered three domains: the 
structure (organisation and inputs) of the service, the process of care, and the outcome 
for the patient.  Although much work has been undertaken since then to develop 
techniques for evaluating structures and processes of care, methods for assessing 
health outcomes attributable to the care received have proved more elusive, yet there is 
continuing interest in doing so.  This is because there is an ongoing need to: 
· ensure that health care investment actually results in improved health for individuals 

and populations 
· understand the causes of geographic and social variation in practice 
· reduce the frequency of inappropriate, poor-quality or unsafe care (Woolf 1990). 
 
One approach to assessing the quality of health care in terms of clinical outcomes has 
been to identify deaths that should not have occurred, given available health care 
interventions.  This method was initiated in 1976 by Rutstein, who prepared a list of 
‘amenable’ health conditions in consultation with an expert panel.  Deaths from these 
causes represented ‘untimely and unnecessary deaths’ and their occurrence was ‘a 
warning signal, a sentinel health event, [indicating] that the quality of care might need to 
be improved’ (Rutstein et al 1976).  The intention was to use the list for the purposes of 
medical audit. 
 
Further studies followed.  In the United Kingdom, Charlton and colleagues chose 
14 disease groups from Rutstein’s original list for which mortality in a developed country 
such as the United Kingdom (UK) should be wholly avoidable (Charlton et al 1983).  
The list included certain conditions such as appendicitis, where prevention of death 
conferred an all-of-life benefit, and others such as hypertensive diseases, where 
intervention might lead only to death being deferred (Jamrozik and Hobbs 2002).  The 
authors calculated standardised mortality ratios (SMRs) to summarise the variations 
among UK district health authorities in mortality from the selected conditions.  As a 
result of the publication of these indicators, several district health authorities undertook 
confidential inquiries into the implicated services, with subsequent improvement in 
SMRs (Segal and Chen 2001). 
 
Amenable mortality as an indicator of the outcome of health care has been widely 
applied since the pioneering work of Rutstein and Charlton.  Applications have included 
studies of time trends, and of geographical and socioeconomic variation in amenable 
mortality, both within and between countries (Westerling and Rosén 2002; Treurniet 
et al 2004).  A number of atlases of avoidable mortality have been published for the 
European Community (Holland 1988, 1991, 1993, 1997) and for Australia and 
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New Zealand (Page et al 2006).  Other studies have expanded the list of conditions, 
reflecting advances in health care; raised the upper age limit for inclusion of deaths to 
reflect increases in life expectancy; and extended the concept to include population-
preventable conditions as well as conditions amenable to health care (Simonato et al 
1998; Tobias and Jackson 2001).  A detailed book-length review of the topic titled Does 
Health Care Save Lives?, including an annotated bibliography of published studies, was 
published in 2004 (Nolte and McKee 2004). 
 
Policy interest in this metric was further stimulated by publication of a series of papers 
titled Measuring the Health of Nations, which provided robust international 
benchmarking of amenable mortality rates (Nolte and McKee 2003, 2008) and which 
has been widely cited in the current health reform debate in the United States.  Most 
recently, the Council of Australian Governments has mandated the states and territories 
to employ ‘avoidable mortality’ as a key performance indicator under the National 
Healthcare Agreement, and work to develop this indicator is in progress under the 
leadership of the Australian Commission on Safety and Quality in Health Care (Neville 
Board, personal communication February 2010).  Also, a major European Union-funded 
project to develop a standard set of amenable mortality indicators, Avoidable Mortality 
in the European Union: Towards Better Indicators for the Effectiveness of Health 
Systems (AMIEHS) is currently in progress (Johan Mackenbach, personal 
communication September 2009). 
 
Stimulated in particular by work being done for the Australian and EU projects, this 
chapter aims to revisit the conceptual basis for the ‘avoidable mortality’ construct, and 
to develop an updated and revised condition list that can be used as an interim set until 
the AMIEHS reports on a definitive list (which is expected in approximately two to three 
years).  The ultimate aim is to produce a standardised amenable mortality indicator that 
can serve as a whole-of-system outcome measure for health system performance 
assessment. 
 
In this chapter we discuss issues related to: 
· the construct of amenable mortality and consequential classification of conditions 
· the analysis of amenable mortality rates 
· barriers to the application of these indicators to real-world policy decisions. 
 
Finally, we outline how the interim conditions list was derived, and present the list itself, 
together with both ICD-9 and ICD-10 codes. 
 

Classification issues 
To develop a set of criteria for classifying causes of death, several conceptual issues 
first need to be resolved. 
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Boundary of the health system 
The first requirement is to set the boundaries of what will be included within ‘the health 
system’.  The key issue here is that ‘avoidable’ or ‘amenable’ mortality (AM) is intended 
to be used as an indicator of the performance of the health system.  Clearly, the health 
system cannot be held accountable for actions taken by other social systems, even if 
such actions do have an impact on health. 
 
One option is to set a narrow boundary and include only personal health services; that 
is, services provided to individuals (sometimes families) by clinicians (doctors, nurses, 
allied health professionals), typically in specialised settings (hospitals, clinics).  This 
option makes the health system commensurate with the health care system.  It is 
appropriate if AM is seen solely as a health care performance indicator.  It has the 
advantage that the health system (as defined) is not held accountable for action (or 
inaction) outside its direct control.  Note that this option excludes intersectoral 
interventions, yet still includes some preventive actions – those delivered to individuals 
and generally involving ‘typical’ health care technologies such as immunisation, 
contraception and screening (ie, clinical preventive services). 
 
Another option is to set a wide boundary, which includes actions intended to influence 
environments and populations rather than merely the delivery of specific health care 
technologies to specific individuals.  This definition would include advocacy, social 
marketing and other health promotion activities, as well as enforcement of regulations 
to reduce environmental hazards and other health protection activities (ie, functions 
typically carried out by public health units). 
 
In keeping with the former option for boundary setting, it was decided that only those 
functions of public health units that overlap with those of primary health care (eg, 
contact tracing) will be included.  Intersectoral actions, by contrast, will be excluded to 
avoid blurring the boundary between the health system and other social systems (eg, 
the political system, the macroeconomy, the industrial and business sectors, the 
welfare and education systems).  This narrow view has two advantages.  Firstly, the 
wider perspective is simply not credible to the key user group – health sector planners, 
funders and policy advisors.  Experience over many years shows that users are very 
concerned with attribution.  An indicator whose variation reflects wider social 
determinants, rather than being solely attributable to performance of the health care 
system, is not useful for managing the health system.  Much though some might prefer 
a ‘public health’ perspective or ‘determinants of health’ approach, this reality has to be 
acknowledged if AM is to function as a credible health system performance indicator. 
 
Secondly, setting narrow boundaries has a useful side-effect: it obviates the need for a 
subclassification of avoidable mortality.  That is, the terms ‘avoidable’ and ‘amenable’ 
mortality become interchangeable, with no category of ‘preventable’ mortality being 
differentiated.  It would still be possible to distinguish within amenable conditions (or, 
more precisely, interventions) between those acting via incidence reduction and those 
acting via case fatality reduction.  Yet there would seem little benefit in making such a 
distinction, at least not for the purposes of health system performance assessment.  
Given the exclusion of deaths preventable through intersectoral action, it would seem 
more appropriate to use the term ‘mortality amenable to health care’ (abbreviated to 
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‘amenable mortality’) rather than the more inclusive but less specific term ‘avoidable 
mortality’. 

Figure 1 illustrates the basic structure of a health system, and may help to clarify the 
boundary-setting problem, both with regard to the differentiation of extra- from intra-
health system drivers and the use of outcome indicators to reflect system goal 
attainment. 
 
Figure 1: Generic health system model 

Stewardship

Resource 
generation

Financing

Service 
provision

Fairness of 
financial 

contribution

Health
eg, amenable 

mortality

Responsiveness

SYSTEM FUNCTIONS SYSTEM OUTCOMES

Extra-health-
system factors:

· political system
· economy
· other social systems
· culture
· environment

 
Source: Adapted from World Health Organization (2003) 
 

Where does this leave population-based prevention and ‘preventable’ mortality? 
Several members of the expert panel set up to advise on this project (see 
Acknowledgements) expressed concern at the ‘loss’ of the concept of preventable 
mortality.  However, it is important to note that preventable mortality can still be 
estimated, albeit independently of amenable mortality.  Such estimation should use 
population-attributable risk methods to estimate the fraction of deaths from specific 
conditions (eg, coronary disease) that would be prevented by a specified shift in the 
population distribution of a specified risk factor (eg, higher than optimal blood pressure), 
other things being equal.  This methodology has been refined and widely adopted as 
‘comparative risk assessment’ (Ezzati et al 2004). 
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This approach frees ‘amenable mortality’ to serve as an indicator of health care quality, 
and ‘preventable mortality’ to serve as an indicator of the effectiveness of intersectoral 
action for health, using methods that are best suited for each.  The term ‘avoidable 
mortality’ can then be used loosely as an umbrella term for both mortality amenable to 
health care and mortality preventable through intersectoral action.  Note that the two 
mortality categories are, of course, not additive (due to multi-causality and competition 
for deaths), but taken together could still provide a more nuanced assessment of 
‘avoidable’ mortality. 
 

Condition–intervention pairs 
Returning to amenable mortality (AM) as redefined, this concept is typically 
operationalised by means of a list of causes of death.  Yet implicit in such a list is an 
intervention (or package of interventions) that is able to act on this condition to reduce 
mortality from it, either by preventing the condition from occurring in the first place 
(incidence reduction) or by improving survival despite having the condition (case fatality 
reduction), or both.  So, we define the ‘AM list’ as comprising an explicit listing of 
condition–intervention dyads (pairs).  ‘Amenability’ is a property of the pair, not of the 
condition (cause of death) on its own. 
 
We define for each condition the ‘key intervention’ to be considered, being the single 
technology that contributes most to the change in incidence or case fatality involved.  
This is not to say that other interventions are not important, but rather that these play a 
supporting or subsidiary role.  Occasionally two interventions exist with approximately 
equal mortality impacts, in which case both may be listed.  Sometimes, a ‘package’ of 
linked interventions may need to be identified as the ‘key’ intervention, rather than a 
single specific procedure or technology. 
 

Notions of causality: categorical attribution versus counterfactual modelling 
Attributing all or none of the deaths from a particular cause to the ‘amenable’ category 
is clearly simplistic.  Ideally, for every known condition–intervention pair, a fraction of 
deaths would be attributed to the AM category (ranging from 0 to 100%), based on 
counterfactual modelling (ie, what would the cause-specific mortality count have been 
in the absence of the specified intervention, or specified package of interventions?).  
This is similar in principle to the approach used for ‘preventable mortality’, as defined 
above. 
 
Given that the data necessary for such modelling will often not be available (or 
sufficiently robust), as well as the extra layer of complexity such modelling would 
introduce, we judge it to be not worth the effort and continue with categorical (all or 
none) assignment of amenability as has conventionally been used in this field. 
 
This has the added advantage of at least being consistent with the approach used to 
assign cause of death (ICD code) in the first place: in reality most deaths are multi-
causal, but the rule-based ICD system requires a single cause to be assigned (ie, the 
underlying cause which initiated the train of events that led to the death).  It seems 
reasonable to apply similar logic to classifying these causes further, as amenable or 
non-amenable, although the notion of causality being applied is clearly simplistic. 
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Lag period 
Given that AM is intended to serve as an indicator of current health system 
performance, only condition–intervention pairs in which the intervention acts to reduce 
mortality sufficiently quickly should be included.  As a result, lag periods must be short.  
Accordingly, an arbitrary threshold of five years has been chosen, in keeping with the 
use of five-year relative survival to define a ‘cure’ in cancer epidemiology. 

The use of a relatively short lag period may seem to devalue interventions such as 
smoking cessation assistance (eg, nicotine replacement therapy) provided by primary 
care clinicians.  This is not the case for cardiovascular endpoints, which have lag 
periods (in response to smoking cessation) of only one to two years.  It does mean, 
however, that cancer endpoints (eg, lung cancer) cannot be included (with respect to 
smoking cessation).  In reality this may be less problematic than it sounds given that 
many ‘long lag period’ condition–intervention pairs would be excluded anyway, because 
the ‘key’ intervention is an intersectoral rather than a health sector action. 
 

Lead period 
Again, given that AM is intended to serve as an indicator of current health system 
performance, only condition–intervention pairs in which the intervention has been 
recently introduced or disseminated should be included.  Consider, for example, 
appendicitis.  It is highly likely that the case fatality rate fell dramatically in the late 
nineteenth century following introduction of anaesthesia and asepsis for surgery.  
However, there have been no recent advances in diagnosis or surgical treatment, so 
the (already very low) mortality from this condition has not decreased in recent years.  
While a resurgence in mortality from appendicitis would indeed signal a collapse of our 
health system, as a routine indicator of current health system performance it is 
uninformative. 
 
The next question, of course, is how to define recency?  Pragmatically, if somewhat 
arbitrarily, we define a moving window of approximately 40 years, so the current 
definition would be post-1970.  That is, to be considered for inclusion, a candidate 
intervention must have been introduced, or at least achieved widespread coverage, 
after 1970.  Interventions introduced prior to this date are likely to have already been 
taken up and widely diffused even by poorly performing health systems, so mortality 
from their ‘linked’ conditions will no longer vary much between health systems.  By 
contrast, interventions introduced more recently (in the past one to four decades) 
should show more variation in effective coverage between health systems. 
 

Extent of mortality reduction 
For some condition–intervention pairs, the intervention effectively eliminates mortality 
from the condition, given full effective coverage (eg, the measles vaccine).  On the 
other hand, for almost every cause of death there is some health care technology which 
(if applied) could avoid at least a small proportion of the deaths that would otherwise 
occur from this condition.  For example, a tiny proportion of lung cancers can be 
detected early and cured by lung resection. 
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It is therefore necessary to specify a threshold for the proportion of deaths avoided by 
the specified (key) intervention relative to the counterfactual.  Again, this threshold is 
essentially arbitrary.  One approach is to follow a sort of 80:20 rule, and set the 
threshold at 80%.  This implies that health care (or, more precisely, the specified 
intervention) can avoid the bulk of deaths from the condition concerned.  This harks 
back to the original concept of AM as comprising ‘unnecessary, untimely’ deaths and 
links the construct to processes such as confidential medical inquiries and medical 
audits. 

However, the disadvantage of such a high threshold is that few condition–intervention 
pairs would make it through the filter.  Given the state of the evidence for many 
interventions, the AM indicator would be reduced to a small set of conditions, including 
a small proportion of all deaths.  This reduces the value of the indicator as a whole-of-
system health outcome indicator, making it relatively insensitive to system change. 
 
Instead, we considered lower thresholds (50% and 30%) and finally set the threshold at 
30% (because of the relatively poor state of the evidence base for many interventions).  
This implies that by no means all ‘potentially avoidable’ deaths could realistically be 
avoided, yet provides a broader indicator, including many condition–intervention pairs, 
that is able to function as a comprehensive health system performance indicator.  The 
use of a relatively low effectiveness threshold also differentiates AM as a population-
based statistical indicator from the medical audit approach, where individual cases 
(‘sentinel events’) are investigated through confidential inquiry or similar processes in 
order to improve clinical management. 
 
From a technical perspective, it is important to note that adopting a 30% effectiveness 
threshold does not mean that mortality from the condition of interest must have fallen 
by over 30% since 1970, because incidence may have increased over time.  Rather, 
mortality must be over 30% less than it would otherwise have been without the 
intervention. 
 

Rare causes of death: ‘avoided’ versus ‘avoidable’ mortality 
We currently apply an explicit criterion excluding conditions that account for less than 
0.1% of all under-75 deaths.  While this may not be strictly necessary, such a criterion 
is useful to avoid cluttering the list with conditions that are essentially ‘avoided’ rather 
than ‘avoidable’.  This approach is also consistent with the view that the AM indicator 
should reflect current rather than past health system achievement. 
 

A comprehensive measure of health care impact or an indicator of health care 
quality? 
Applying all the above criteria yields a measure whose variation will correlate closely 
with the corresponding variation in health care quality.  However, it will not capture in an 
absolute sense the full benefit flowing from (current and past) investments in health 
care (even in respect of mortality reduction).  Caution should therefore be exercised if 
the AM metric is to be used to estimate total health gain (never mind total social benefit) 
attributable to health care. 
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Age and other restrictions 
Traditionally we have considered only ‘premature’ deaths to be potentially avoidable 
(again, harking back to Rutstein’s original concept of ‘unnecessary, untimely’ deaths).  
This requires the arbitrary definition of what constitutes ‘prematurity’ in relation to age at 
death.  In recent years the threshold has typically been set at 75 years (rather than the 
earlier 65 years threshold), reflecting current life expectancy at birth in developed 
countries (Tobias and Jackson 2001).  However, any such threshold is by definition 
ageist and devalues the health care provided to older people (by assuming, in effect, 
that death is unavoidable over a certain age). 
 
Setting an explicit criterion for the extent of mortality reduction (whether 30% or 
anything else) obviates the need for an explicit age threshold.  The same criterion can 
be applied to deaths from each cause at each age, in relation to each intervention, and 
the age groups identified for which the 30% criterion is met (with respect to the 
particular condition–intervention pair of interest).  In practice this would often be around 
65–75 years of age, if for no other reason than that randomised controlled trials (RCTs) 
have traditionally excluded older people.  Hence the evidence for effectiveness of the 
intervention under consideration may well be restricted to the under-65 or under-75 age 
group in any case. 
 
However, there are other reasons for retaining a uniform cut-off at age 75.  Firstly, the 
prevalence of (multiple) co-morbidity rises rapidly beyond this age, so that it becomes 
increasingly difficult to assign a single cause to deaths in the very old.  The quality of 
diagnosis and coding also tends to be lower in the very old.  Finally, the credibility and 
salience of amenable mortality as a health system performance measure is enhanced if 
it is seen as clearly reflecting deaths that should not have occurred – both because the 
deaths occurred in younger age groups and because the deaths resulted from causes 
for which effective health care interventions are available (and should have been 
applied).  Including deaths in very old age groups could be seen as blurring this picture. 
 
If this argument is accepted, and the upper age threshold is retained, there is still the 
question as to the level at which it should be set.  One argument is that if the threshold 
is meant to reflect life expectancy, it should be set at a higher level for females than 
males (eg, thresholds of 80 and 75 years, respectively).  Another argument is that the 
practical concerns about co-morbidity and coding relate more to the 85-plus than to the 
75–84 age group, so perhaps the threshold should be 85 rather than 75 years.  
However, we retain for the time being the 75-year age limit for comparability with the 
work of Nolte and McKee, and others (including our own earlier work). 
 
Finally, specific age – and sometimes sex – restrictions have traditionally been applied 
to specific condition–intervention pairs (eg, an age limit of less than 45 years for deaths 
from asthma).  This reflects lack of evidence for mortality reduction in other age-by-sex 
groups, or lack of deaths in those groups (or both).  By and large we retain these 
restrictions if there is good justification for them, while still aiming to keep the ‘AM list’ 
as simple as possible. 
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Injuries or just diseases? 
Injury was excluded by Nolte and McKee, yet there seems no logical argument for 
doing so, given the well-established effectiveness of trauma care (at least for less 
severe injuries, and given rapid access to care post-injury).  Suicide is included in the 
provisional AMIEHS list because of its strong association with depression, given the 
established effectiveness of antidepressant therapy.  The issue is whether the severity 
distribution of injury in a population is such that effective trauma care could reduce the 
associated mortality rate by over 30% (adjusting for incidence); this could, of course, 
differ for different types of injuries (eg, drowning versus poisoning versus fall leading to 
fractured neck of femur) in different age-by-sex groups. 
 
In fact, the AM construct applies equally to all categories of ‘condition’: acute and 
chronic diseases, birth defects, inherited disorders, developmental delays, impairments 
associated with (pathological) ageing, mental illnesses, and injuries (irrespective of 
intent), including their late effects.  In principle, the same classification criteria apply to 
all condition groups. 
 

Evidence for effectiveness 
AMIEHS is carrying out a thorough review of the evidence for effectiveness of 
interventions, so we make no attempt to zero-base the list here.  Briefly, the AMIEHS 
project will use a weight and grade of evidence approach, including RCTs, time series 
analyses (intervention analyses) and international comparisons (in relation to 
intervention availability).  We will revise the interim list presented here once the 
AMIEHS final list becomes available. 
 

Summary of inclusion/exclusion criteria, and definition of amenable mortality 
Based on the above arguments, we can define amenable mortality as deaths from 
those condition–intervention pairs for which variation in mortality rates (over time or 
across populations) reflects variation in coverage and quality of health care (preventive 
or therapeutic services delivered to individuals).  We operationalise this definition by 
means of a list of condition–intervention pairs applied to deaths under age 75 years 
(‘premature’ deaths). 
 
To be included in the list, the specified key intervention (or package of interventions) 
must be shown (by RCT or observational studies) to be capable of reducing the 
associated mortality from the linked condition by over 30% within 5 years of effective 
coverage.  Furthermore, the intervention should have been introduced within the 
preceding 40 years, and the condition should account for over 0.1% of all under-75 
deaths in the period of interest. 
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Analysis issues 

Updating the list: the time series problem 
Trend analysis of AM has always struggled with the problem of whether to ‘fix’ the 
condition list for the whole observation period, or to allow it to vary as new interventions 
become available, thereby (theoretically) changing the list.  In practice, new 
interventions that meet the over 30% effectiveness criterion (and the other criteria listed 
above) are not introduced very frequently.  It also takes time for the diffusion of 
innovation to occur, so reaching effective coverage may be a relatively slow process.  
As a result, little error may be introduced by holding the list constant over a reasonably 
short time period (eg, a decade or two).  For trend analysis over longer periods, 
however, it may be necessary to update the list at (say) 10-year intervals, despite the 
disruption to the time series this may introduce. 
 
As a general recommendation, formal updating of the AM list every 10 years may be 
appropriate.  Thus the AM list developed for this report in 2010 could be applied 
retrospectively to 2000 and prospectively to 2020, although obviously the updating 
interval of 10 years is essentially arbitrary. 
 

Adjustment for confounding 
Various forms of adjustment of AM rates may be necessary for fair comparisons across 
space and time.  Most obviously, this includes adjustment for sociodemographic factors 
(age, sex, ethnicity, social class) as indirect or proxy indicators of health status.  For 
some purposes, direct adjustment for co-morbidity, stage or severity of illness may also 
be appropriate.  Less obviously, adjustment of trends in rates of amenable mortality for 
simultaneous trends in rates of non-amenable mortality may provide a means of 
reducing confounding from unknown extra-health-system factors. 
 
Finally, adjustment for incidence should be considered for condition–intervention pairs 
that act via case fatality reduction, and adjustment for case fatality for those acting via 
incidence reduction.  Again, the aim is to remove confounding by extra-health-system 
factors (or, more precisely, factors unrelated to the effect of the specific intervention on 
the specific condition under consideration).  Of course the necessary data (ie, incidence 
or survival estimates, as relevant) to carry out such adjustment may be unavailable. 
 
An alternative to multivariable regression modelling to control confounding would be to 
restrict the analysis to a subset of conditions whose causation is well understood.  For 
example, instead of (or in addition to) comparing trends in AM between two groups with 
different risk and disease profiles, the analysis could be restricted to cardiovascular 
disease.  Then it would be necessary to adjust only for established cardiovascular risk 
factors, following which any difference in mortality, or trends in mortality, between the 
groups should reflect differences in (trends in) health care systems (unconfounded by 
extra-health-system factors). 
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Policy issues 

Timeliness of reporting 
It needs to be acknowledged that AM cannot be applied as a monitoring tool in the 
same way as ambulatory-sensitive hospitalisations, for example.  However, as a whole-
of-system outcome indicator, real-time monitoring is arguably not essential.  Given that 
health outcomes aggregated at this level change only slowly, relatively infrequent 
updating (eg, three- to five-yearly) may be sufficient.  Having said that, unnecessary 
delays in reporting cause of death should no longer be accepted.  Allowing for the use 
of provisional data, and excluding coronial cases if necessary, it should be possible to 
produce annual monitoring reports with a 12–15-month delay, if not sooner. 
 

Benchmarking and target setting 
Challenges in relation to the viable length of AM time series have been discussed 
above.  Variations in diagnostic practices and cause-of-death coding also bedevil 
international comparisons.  However, the aim of projects such as this, and – on a larger 
scale – the AMIEHS, is to foster standardisation of classifications and use of ICD 
codes, thereby enabling robust international comparisons and target setting. 
 

Drilling down 
Monitoring trends in AM as a category is one thing; understanding what is driving 
variation in trends (or inequalities) is quite another.  The AM indicator is indeed 
designed more as a tin opener than a dial, so the first response when a concerning 
trend or contrast in AM rates is identified should be to repeat the analysis for each 
major condition (or linked condition group) included in the AM list separately.  This 
disaggregated analysis should enable hypotheses to be devised – and then tested – as 
to the factors that may be driving the trend/inequality of concern (and so help to identify 
corrective actions required, if any). 
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2 The Interim List of Amenable Conditions 
No attempt has been made to zero-base the list by systematically evaluating the 
evidence of effectiveness for each candidate condition–intervention pair in turn (this 
rather complex project is currently being undertaken by the AMIEHS).  Instead, a 
shortcut method has been used, as follows. 

1 The three most recently developed and widely used AM lists were identified: 
· Australia and New Zealand Atlas of Avoidable Mortality 
· Health of Nations (Nolte and McKee) 
· AMIEHS provisional list. 

2 These lists were mapped against each other (see Table 1) to identify candidate 
condition–intervention dyads. 

3 Each condition-intervention dyad was filtered through the criteria developed 
above.  

4 Those condition-intervention pairs passing the filter were included in a draft interim 
list. 

5 An ad hoc expert panel (see Acknowledgements) reviewed the criteria, the cross-
mapping, the filtering and the draft list. 

6 The draft list was amended based on discussion with the expert panel (largely 
conducted by email), yielding the final interim list (see Table 2). 

 
Table 1: Mapping candidate conditions across current lists 

Group Condition Atlas HoN AMIEHS Decision Comment 

Infections Diarrhoeal diseases Y Y N N Insufficient deaths 
Pulmonary 
tuberculosis 

Y Y Y Y Despite insufficient deaths 

Childhood VPD Y (Y) N N Insufficient deaths 
Invasive bacterial 
infections (rename 
to be more specific) 

Y Y N (Y) Meningococcal disease 
only (to meet criterion of 
specificity) 
Invasive pneumococcal 
disease included below 

STIs Y N N N Insufficient deaths 
HIV/AIDS Y N Y Y Despite insufficient deaths 
Hepatitis Y N N N No specific intervention 

(other than immunisation 
– lag period too long) 

Influenza and viral 
pneumonia 

Y (Y) N N COD coding quality 
inadequate 

Respiratory 
infections 

Y Y Y (Y) Pneumococcal disease 
only 

Kidney infections N N Y N Insufficient deaths 
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Group Condition Atlas HoN AMIEHS Decision Comment 

Cancers Lip, oral, pharynx Y N N N Population-based 
intervention (tobacco) 

Oesophagus Y N N N Population-based 
intervention (tobacco and 
alcohol) 

Stomach Y N Y Y  
Rectum and 
rectosigmod 
junction 

Y Y Y Y Excludes colon 
(intervention not 
sufficiently effective) 

Liver Y N N N Only effective intervention 
is immunisation – lag 
period too long 

Lung Y N N N Population-based 
intervention (tobacco) 

Melanoma Y N N Y Recent advances in early 
detection and adjuvant 
therapy 

Non-melanotic skin Y Y N N No specific recent 
advances 

Female breast Y Y Y Y  
Endometrium Y Y N N Insufficient recent 

improvement in five-year 
relative survival 

Cervix Y Y Y Y  
Bladder Y N N N Population-based 

intervention (tobacco) 
Testis Y Y Y Y  
Prostate N N Y Y  
Eye Y N N N Insufficient deaths 
Thyroid Y N Y Y  
Hodgkin’s disease Y Y Y Y  
Leukaemia (Y) Y Y (Y) Atlas restricted to ALL and 

CLL in under 45s 
Bone and cartilage N N Y Y  
Benign neoplasms Y N N N No recent advances; also 

insufficient deaths 

Maternal 
and infant 

Newborn screening 
disorders 

Y N N N Insufficient deaths 

Congenital heart 
disease 

Y Y Y Y Selected subtypes; no 
other category of birth 
defects included 

Complications of 
pregnancy, labour 
and puerperium 

Y Y Y Y Despite insufficient deaths 

Complications of 
the perinatal period 

Y Y Y Y Could restrict to neonates 
> 28 weeks or 1500 g 
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Group Condition Atlas HoN AMIEHS Decision Comment 
SIDS Y N N N No specific medical 

intervention 

Chronic 
disease 

Nutritional 
deficiency 
anaemias 

Y N N N Insufficient deaths 

Thyroid disorders Y Y N N Insufficient deaths 
Adrenal disorders Y N N N Insufficient deaths 
Diabetes Y Y Y Y  
Drug use disorders Y N N N No specific intervention 
Ear and mastoid 
diseases 

N N N N Insufficient deaths 

Valvular and 
rheumatic heart 
disease 

Y (Y) (Y) Y Include all relevant codes 

Hypertensive 
diseases (including 
heart and kidney) 

Y Y Y Y  

Aortic aneurysm Y N N N Insufficient evidence of 
effectiveness 

Coronary diseases Y Y Y Y Include all codes 
Cerebrovascular 
diseases 

Y Y Y Y Include all codes 

Heart failure N N Y Y Sufficient evidence of 
effectiveness 

Cardiac 
dysrhythmias 

N N N N Low coding quality 

Nephritis and 
nephrosis 

Y (Y) N N Included under renal 
failure 

Obstructive 
uropathy 

Y (Y) N N Included under renal 
failure 

Renal failure N N Y Y  
Pulmonary 
embolism 

Y N Y Y  

Pulmonary heart 
disease 

N N Y N Any improvement reflects 
reduction in underlying 
disease 

 COPD Y (Y) (Y) Y Ideally, would include only 
chronic bronchitis, not 
emphysema, but coding 
quality insufficient 
No age restriction 
necessary 

Asthma Y Y Y Y Include even if insufficient 
deaths 
Ages < 45 only because 
of coding quality issues 

Epilepsy Y Y N N Insufficient deaths 
Parkinson’s N N Y N No specific intervention 



 Saving Lives: Amenable mortality in New Zealand, 1996–2006 15 

Group Condition Atlas HoN AMIEHS Decision Comment 
Peptic ulcer 
disease 

Y Y Y Y  

Cholelithiasis Y Y Y Y  
Acute abdomen 
(except 
cholelithiasis) 

Y (Y) N N No recent improvement in 
survival 

Chronic liver 
disease 

Y N N N Insufficient evidence of 
effectiveness 

Osteomyelitis and 
other osteopathies 

Y N N N Insufficient deaths 

Rheumatoid 
arthritis and other 
polyarthropathies 

N N Y N Insufficient deaths (and 
coding quality issues) 

Injuries Suicide Y N Y Y Sufficient evidence – 
antidepressants 

Road-traffic injuries Y N (Y) Y Excludes railway 
accidents 

Falls Y N Y Y Advances in trauma care 
(eg, fractured neck of 
femur) 

Burns Y N N Y Recent advances in burn 
care, specifically massive 
early excision and grafting 
of severe burns; ideally 
should restrict to scalds 
only 

Poisoning Y N N N  
Drowning Y N N N  
Iatrogenic disorders 
– selected 

Y (Y) N Y Sufficient evidence for 
recent advances in health 
care quality 

Notes: 
VPD = vaccine preventable disease 
STIs = sexually transmissible infections 
COD = cause of death 
ALL = acute lymphoblastic leukemia  
CLL = chronic lymophocytic leukemia 
SIDS = sudden infant death syndrome 
COPD = chronic obstructive lung disease 
Atlas = Australian and New Zealand Atlas of Avoidable Mortality (Page et al 2006) 
HoN = Measuring the Health of Nations (Nolte and McKee 2008) 
AMIEHS = Avoidable Mortality in the European Union (McKee et al 2009) 
Y = included (Y) = included in part N = not included 
Some conditions have been included despite failing the > 0.1% of total deaths criterion.  These are 
conditions of high public health importance with high escape potential (eg, pulmonary tuberculosis). 
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Table 2: Interim consolidated list of amenable conditions (from Table 1) 

Group Condition ICD-9 ICD-10 Intervention restrictions 
and comments 

Infections Pulmonary 
tuberculosis 

11 A15-A16 Advances in DOTS 
Included despite insufficient 
deaths 

Meningococcal 
disease 

036 A39 Advances in antibiotics and 
intensive care 

Pneumococcal 
disease 

038.2, 320.1, 481 A40.3, G00.1, J13 Advances in antibiotics and 
intensive care 

HIV/AIDS 042 B20–B24 Advances in HAART 

Cancers Stomach 151 C16 Advances in surgery and 
adjuvant therapy 

Rectum 154 C19–C21 Rectum, rectosigmoid 
junction and anus; excludes 
colon 
Advances in screening and 
adjuvant therapy 

Bone and 
cartilage  
Melanoma 

170 
 
172 

C40–C41 
 
C43 

Advances in adjuvant therapy 
 
Advances in early detection 
and adjuvant therapy 

Female breast 174 C50 Advances in screening and 
adjuvant therapy 

Cervix 180 C53 Advances in screening and 
advances in surgery and 
adjuvant therapy 

Testis 186 C62 Advances in chemotherapy 
Prostate 185 C61 Advances in adjuvant therapy 

(including anti-androgens) 
Thyroid 193 C73 Advances in diagnosis and 

adjuvant therapy 
    
Hodgkin’s 201 C81 Advances in chemotherapy 
Acute 
lymphoblastic 
leukaemia 

204.0 C91.0 Under age 45 years only 
Advances in chemotherapy 

Maternal 
and infant 

Complications of 
pregnancy 

630–676 O00–O96, O98–
O99 

Advances in obstetric care 
Include despite insufficient 
deaths 

Complications of 
the perinatal 
period 

761–762, 763.0-
763.4, 763.6-
763.9, 764-767, 
768.2-768.9, 769-
778,779.0-779.4 

P01–P03, P05–
P94 

Advances in neonatal 
intensive care 

Cardiac septal 
defect  

745.2, 745.4-
745.6, 745.8-
745.9 

Q21 Advances in diagnosis, 
surgical procedures and 
paediatric intensive care 
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Group Condition ICD-9 ICD-10 Intervention restrictions 
and comments 

Chronic 
disorders 

Diabetes 250 E10–E14* Advances in insulins, oral 
hypoglycaemic agents, tight 
glucose and blood pressure 
control 

Valvular heart 
disease 

391, 394–398, 
421.0, 424 

I01, I05–I09, 
I33–I37 

Includes both rheumatic and 
non-rheumatic 

Hypertensive 
diseases 

401–404 I10–I13 Recent advances in anti-
hypertensive drugs 

Coronary 
disease 

410–414 I20–I25 Statins, thrombolysis, 
advances in reperfusion 
surgery 

Heart failure 428 I50 Advances in diagnosis, and 
in combined therapy with 
diuretics, ACE inhibitors and 
digoxin 

Cerebrovascular 
diseases 

430–438 I60–I69 Advances in imaging, anti-
hypertensives, dedicated 
stroke units 

Renal failure 584–586 N17–N19 Dialysis and transplantation 
Pulmonary 
embolism 

415 I26 Advances in diagnosis and 
anticoagulation 

COPD 490-492, 496 J40-J44** Advances in antibiotics, 
bronchodilators, 
physiotherapy 

Asthma 493 J45–J46 Advances in bronchodilators, 
steroids, intensive care 

Peptic ulcer 
disease 

531–533 K25–K27 Excludes gastrojejunal ulcer 
Advances in drug treatment 
(H2 receptor antagonists) 

Cholelithiasis 574 K80 Advances in lithotripsy 
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Group Condition ICD-9 ICD-10 Intervention restrictions 
and comments 

Injuries Suicide E950–E958 X60–X84 Advances in antidepressant 
therapy 

Land transport 
accidents 
(excluding 
trains) 

E811–E829, 
E846–E848 

V01–V04,V06-
V14, V16-V24, 
V26-V34, V36-
V44, V46-V54, 
V56-V64, V66-
V74, V76-V79, 
V80.0-V80.5, 
V80.7-V80.9, 
V82-V86, V87.0-
V87.5, V87.7-
V87.9, V88.0-
V88.5, V88.7-
V88.9, V89, V98-
V99 

Excludes railway accidents; 
advances in emergency 
transport and trauma care 

Falls (accidental 
fall on same 
level) 

E884.2, E884.4, 
E884.6, E884.7, 
E885-E886 

W00-W08, W18 Advances in osteoporosis 
treatment and orthopaedic 
care 

Fire, smoke or 
flames 

E890-E899 X00–X09 Advances in early excision 
and skin grafting 

Treatment injury E870–E876 Y60–Y82 Advances in health care 
quality management 
[Corresponds to 
‘misadventure’ in ICD-9] 

*E09 should be added if using ICD-10 AM version 3 or higher. 
**  ICD-10 shifted chronic obstructive asthma (493.2) from the asthma group to COPD (J44.8 Other 

specified COPD). These deaths are still considered amenable, but now appear under COPD instead of 
asthma. 

Notes: 
Labels for conditions are shorthand and do not necessarily fully coincide with ICD descriptors 
DOTS = directly observed treatment 
HAART = highly active antiretroviral therapy 
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Summary 
The interim consolidated list, as finally selected, comprises some 35 conditions (or 
groups of related conditions) classified into six super-categories: 
· infections 
· injuries 
· maternal and infant conditions 
· cancers 
· cardiovascular diseases and diabetes 
· other chronic diseases. 
 
All selected conditions meet all the criteria developed in this report, although the 
strength of evidence for the effectiveness of some interventions is yet to be fully tested.  
Both ICD-9 and ICD-10 codes are provided for each. 
 
The construct of ‘avoidable’ mortality has been redefined to make it synonymous with 
‘amenable’ mortality.  Amenable mortality is defined as deaths from those condition–
intervention pairs for which variation in mortality rates (over time or across populations) 
reflects variation in the coverage and quality of health care (preventive or therapeutic 
services delivered to individuals). 
 
This definition is operationalised by means of a list of condition–intervention pairs 
applied to deaths under age 75 years (‘premature’ deaths).  To be included in the list, 
the specified key intervention (or package of interventions) must be shown (by RCT or 
observational studies) to be capable of reducing the associated mortality from the 
linked condition by more than 30% within five years of effective coverage.  Furthermore, 
the intervention should have been introduced within the preceding 40 years, and the 
condition should account for over 0.1% of all under-75 deaths in the period of interest. 

Given this redefinition, amenable mortality should be able to function effectively as a 
whole-of-system outcome indicator.  Unnecessary delays in cause-of-death coding 
should be reduced, so that the indicator can be produced with less than a 12–15-month 
delay.  Use of the indicator for policy purposes should begin by examining trends and 
contrasts in the indicator as a whole, then drill down (for each sociodemographic 
subgroup and region of interest) to the six cause groups, and finally to the 35 individual 
conditions included within the rubric. 
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3 The New Zealand Amenable Mortality Database 
The database assembled for this report is a flexible tool that permits a variety of 
analyses, and it will be updated annually. 
 

Deaths data 
All deaths in individuals aged 0–74 years were extracted from the National Minimum 
Dataset Mortality Collection, by month and year of registration, from 1996 to 2006 (the 
most recent year available for cause of death).  Deaths of non-residents were excluded.  
Fields extracted for each death included: month and year of registration of death, 
month and year of birth, sex, ethnicity, domicile (DHB), country of birth (New Zealand or 
overseas), NZDep score and decile (meshblock level), and underlying cause of death. 
 
Deaths can be classified into cause categories, and ‘avoidability’ categories, based on 
ICD-9 or ICD-10 code (the former applies from 1996 to 1999 and the latter from 2000 
onwards).  Different classification rules can be applied according to the particular 
classification system being used (see chapter 1). 
 

Population data 
Population data was sourced from Statistics New Zealand.  Spline interpolation based 
on Census population (1996, 2001 and 2006 censal years) was applied to estimate 
population by ethnicity, by DHB (based on 2001 boundaries), and by NZDep (based on 
meshblock-level 2001 NZDep deciles from 1996 to 2001, and 2006 NZDep deciles from 
2002 to 2006) for inter-censal years.  In this way, population counts have been derived 
by single year of age, sex, ethnicity, NZDep decile and DHB, for each calendar year 
from 1996 to 2006. 
 

Estimation of rates 
Both amenable and non-amenable mortality rates were age-standardised using the 
direct method, with the WHO world population as the standard (see Table 3).  Rates by 
NZDep quintile were double standardised by age and ethnicity, whereas rates by ethnic 
group were not standardised for deprivation.  This is because ethnicity is a confounder 
of the deprivation–mortality association, but deprivation (or socioeconomic position) is a 
mediator, not a confounder, of the ethnicity–mortality association. 
 
For ethnic standardisation of mortality rates by deprivation quintile, weights were 
constructed by multiplying the age weights by 0.141, 0.052, and 0.807 for Māori, 
Pacific, and non-Māori/non-Pacific age and ethnic-specific mortality rates respectively 
(based on the ethnic distribution in the 2001 Census).  Note that rates are not 
standardised for variation in the distribution of the Asian population (because this has 
varied widely over time), but this should not greatly affect the double (age- and ethnic-) 
standardised rates. 
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Table 3: Age weights used to standardised mortality rates 

Age group Age weights (WHO standard) 

00 0.019 
01–04 0.072 
05–09 0.090 
10–14 0.089 
15–19 0.088 
20–24 0.085 
25–29 0.081 
30–34 0.078 
35–39 0.074 
40–44 0.068 
45–49 0.062 
50–54 0.056 
55–59 0.047 
60–64 0.038 
65–69 0.031 
70–74 0.023 

Total 1.000 

 
Rates are presented in this report by single calendar year from 1996 to 2006, sex, 
ethnicity, DHB and NZDep quintile.  Rates are not presented when counts were less 
than five. 
 

Ethnicity 
Rates are presented by total response output for Māori, Pacific and Asian ethnic 
groups.  Note that rates are not presented for the ‘European’ ethnic group because 
these are closely similar to the total population rates.  For most purposes, ethnic group 
rates are compared with ‘the rest’ (eg, Māori to non-Māori, Pacific to non-Pacific) to 
avoid invidious comparison of one ethnic group with another. 
 

Socioeconomic position 
Rates are presented by the corresponding NZDep quintile, measured at meshblock level 
(ie, NZDep96, NZDep2001 or NZDep2006, as appropriate).  For analyses based on the 
New Zealand Census – Mortality Study (NZCMS) linked data sets, rates are available by 
equivalised household income tertile (but these are not presented in this report). 
 

Quantification of uncertainty 
Ninety-five percent confidence intervals (95% CIs) are presented where possible.  The 
confidence intervals give an indication of the margin of error.  When the 95% CIs of two 
rates do not overlap, the difference in rates between the groups is statistically 
significant with 95% confidence.  If the two confidence intervals do overlap, the 
difference could be due to chance, and is not statistically significant. 
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PART II 

4 Amenable Mortality in New Zealand 2006 

Overview 
In 2006 a total of 28,389 deaths were registered in New Zealand, of which 
approximately one-third (or 10,606) were of people aged under 75 years.  Of these 
deaths, some 4939 (47%) were classified as amenable using the updated code list. 
 
Adjusting for age, the current rates of amenable, non-amenable and total under-75 
mortality are charted below, separately for males and females (Figures 2 and 3, and 
Table 4).  ‘Current’ rates refer to 2006, the most recent year for which mortality data by 
cause of death was available at the time of writing. 
 
Figure 2: Under-75 mortality in males, New Zealand, 2006 
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Figure 3: Under-75 mortality in females, New Zealand, 2006 
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Table 4: Under-75 mortality (age-standardised rate per 100,000), 2006 

 Males Females 

Amenable 132.3 (127.6–137.1) 75.5 (72.1–79.0) 
Non-amenable 136.1 (131.4–140.9) 98.9 (95.0–102.9) 
Total under 75 268.3 (261.7–275.1) 174.4 (169.2–179.7) 
Amenable:non-amenable 0.97 0.76 
Amenable male:female 1.75 1 
Non-amenable male:female 1.37 1 

Note: 95% confidence intervals in brackets. 
 
The current rate of under-75 mortality is 268 per 100,000 in males and 174 per 100,000 
in females.  Amenable causes make up almost exactly half (49%) of the male rate 
(132 per 100,000) but only 43% of the female rate (76 per 100,000). 
 
Thus the male to female ratio for amenable mortality is 1.75, whereas the 
corresponding ratio for non-amenable causes of death is only 1.37.  That is, males 
experience an excess risk of dying from an amenable cause that is twice (100% higher 
than) their excess risk of dying from a non-amenable cause, compared with females 
([1.75 – 1.37] / [1.37 – 1] x 100%). 
 

Age 
Variation in under-75 mortality (in 2006), by life-cycle stage, is shown below (Figure 4 
and Table 5). 
 
Figure 4: Under-75 mortality (rate per 100,000), by age and sex, 2006 
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Males Females 
15–24 years 

Male, 15-24 yrs, total New Zealand, 2006
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25–44 years 
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Males Females 
45–64 years 

Male, 45-64 yrs, total New Zealand, 2006
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65–74 years 
Male, 65-74 yrs, total New Zealand, 2006
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Female, 65-74 yrs, total New Zealand, 2006
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Note: Scale differs between age groups. 
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Table 5: Under-75 mortality (rates per 100,000), by age and sex, 2006 

  0–14 15–24 25–44 45–64 65–74 

Male Amenable 18.9 
15.1–23.3 

58.3 
50.1–67.6 

63.5 
57.2–70.5 

235.9 
222.5–249.9 

946.9 
895.3–1000.7 

Non-amenable 34.1 
28.9–39.9 

24.6 
19.3–30.8 

50.9 
45.2–57.1 

256.3 
242.3–270.8 

1043.9 
989.7–1100.3 

Ratio 0.55 2.37 1.25 0.92 0.91 

Female Amenable 14.3 
11.0–18.3 

20.7 
15.9–26.5 

39.5 
34.6–44.8 

140.9 
130.8–151.6 

529.9 
492.8–569.1 

Non-amenable 26.3 
21.7–31.6 

15.0 
11.0–20.1 

26.3 
22.4–30.6 

194.1 
182.2–206.7 

797.6 
752.0–845.4 

Ratio 0.54 1.38 1.50 0.73 0.66 

Male: 
Female 

Amenable 1.32 2.82 1.61 1.67 1.79 
Non-amenable 1.30 1.64 1.94 1.32 1.31 

 
Amenable mortality rates increase over the life-cycle, so in absolute terms the bulk of 
amenable deaths occur in middle and old age (both sexes).  However, the proportion of 
deaths attributable to amenable causes peaks in adolescence for males (70% of all 
deaths in this age group) and young adulthood for females (60%).  Male risks of 
mortality exceed female at all ages, for both amenable and non-amenable causes.  
However, the sex difference is greater for the former category at most ages, peaking in 
adolescence, where the male excess risk approaches threefold. 
 

Ethnicity 
Variation in under-75 mortality in 2006 by ethnic group is shown below (Figure 5 and 
Table 6).  Ethnic groups are based on total response output and in each case are 
compared to ‘the rest’, so that direct comparison of one ethnic group with another is 
(deliberately) not possible and the temptation to do so should be avoided. 
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Figure 5: Under-75 mortality (age-standardised rate per 100,000), by ethnicity and sex, 
2006 
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Pacific and non-Pacific 
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Table 6: Under-75 mortality (age-standardised rate per 100,000), by ethnicity and sex, 2006 

 Males Females 

Amenable Non-amenable Amenable Non-amenable 

Māori 320.5 
296.7–345.7 

249.0 
228.4–270.9 

189.6 
172.2–208.3 

197.9 
180.1–217.1 

Non-Māori 113.6 
109.1–118.3 

123.5 
118.8–128.3 

63.1 
59.8–66.5 

88.3 
84.4–92.2 

Ratio 2.82 2.02 3.00 2.24 

Pacific 248.2 
216.8–282.9 

216.9 
187.7–249.3 

160.0 
136.1–187.0 

139.5 
117.5–164.5 

Non-Pacific 128.2 
123.5–133.0 

133.1 
128.3–137.9 

72.4 
69.0–76.0 

97.2 
93.3–101.2 

Ratio 1.94 1.63 2.21 1.44 

Asian 63.8 
51.5–78.0 

76.2 
62.7–91.7 

43.8 
34.1–55.3 

44.2 
34.2–56.3 

Non-Asian 138.3 
133.3–143.4 

140.5 
135.6–145.6 

78.5 
74.8–82.2 

103.0 
98.9–107.2 

Ratio 0.46 0.54 0.56 0.43 

 
Adjusting for age, Māori have higher under-75 mortality rates than non-Māori (for both 
mortality categories and both sexes).  The ethnic rate ratio is around three-fold for 
amenable causes and around two-fold for non-amenable causes (in each category, 
slightly higher for females than males).  The fact that the relative inequality is wider for 
amenable than non-amenable causes is indicative of the contribution of health care to 
the ethnic inequality in health. 
 
The pattern for Pacific people is similar, with the standardised amenable mortality rate 
ratio around 2 and the corresponding non-amenable ratio around 1.5 (both sexes).  The 
pattern is reversed for Asian New Zealanders, with rates of both amenable and non-
amenable mortality only about half those of their non-Asian counterparts, in both sexes.  
This favourable pattern is thought to reflect health selection (the so-called ‘healthy 
migrant effect’), at least in part. 
 

Deprivation 
Variation in under-75 mortality in 2006 by NZDep2006 quintile is shown below (Figure 5 
and Table 7).  Quintile 1 is the least deprived 20% of small areas (meshblocks), while 
quintile 5 is the most deprived 20%.  The rate estimates are double-standardised for 
both age and ethnicity. The latter is necessary because ethnicity would otherwise 
confound the relationship between deprivation (or socioeconomic position) and 
mortality.  (Note that the opposite does not hold: deprivation is a mediator, not a 
confounder, of ethnic inequality in health.) 
 



 Saving Lives: Amenable mortality in New Zealand, 1996–2006 29 

Figure 6: Under-75 mortality (age- and ethnicity-standardised rate per 100,000), by 
NZDep2006 quintile and sex, 2006 
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Table 7: Under-75 mortality (age- and ethnicity-standardised rate per 100,000), by 

NZDep2006 quintile and sex, 2006 

NZDep2006 quintile Males Females 

Amenable Non-amenable Amenable Non-amenable 

Q1 (least deprived) 202.5 
188.2–217.5 

246.9 
230.6–264.1 

130.1 
118.7–142.2 

179.5 
166.2–193.6 

Q2 259.8 
243.5–277.0 

266.0 
250.2–282.5 

166.2 
153.0–180.2 

205.9 
192.0–220.6 

Q3 290.8 
274.3–308.0 

294.0 
278.1–310.6 

169.8 
157.3–183.0 

240.8 
226.7–255.6 

Q4 316.1 
299.4–333.4 

329.1 
312.4–346.5 

173.4 
161.7–185.8 

196.5 
184.6–209.0 

Q5 (most deprived) 377.9 
359.8–396.6 

362.6 
344.4–381.6 

219.2 
205.7–233.3 

244.4 
230.5–259.0 

Q5:Q1 1.87 1.47 1.68 1.36 
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A positive gradient in mortality with increasing level of deprivation is seen for both 
amenable and non-amenable causes (both sexes).  Among males, the gradient is 
smooth, and steeper for amenable than non-amenable mortality.  Thus the 
standardised mortality ratio (comparing most with least deprived quintile) approaches 
two-fold for amenable versus 1.5-fold for non-amenable causes in this sex.  Among 
females, the gradient is shallower and less smooth.  Nevertheless, the standardised 
rate ratio reaches approximately 1.7 for amenable and 1.4 for non-amenable causes.  
The steeper gradient in amenable compared to non-amenable mortality again reflects 
the contribution made by health care to socioeconomic inequalities in health. 
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5 Trends in Amenable Mortality 1996–2006 

Overview 
Over the past decade, after adjusting for change in the age structure of the population, 
under-75 mortality has declined fairly steadily in both sexes, for both amenable and 
non-amenable causes (Figure 7 and Table 8).  Amenable mortality declined by 
approximately 30% in both sexes, while non-amenable mortality declined by 18% in 
males and 12% in females. 
 
Figure 7: Under-75 mortality, total population, 1996–2006 
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Because of the large amount of data available for the total New Zealand population and 
the reasonably steady nature of the decline, it was possible to fit a Poisson regression 
model to this data.  The model estimates that amenable mortality declined 
approximately twice as fast as non-amenable mortality for both sexes: average annual 
percentage changes (AAPCs) of –3.0% and –1.6% for males and –2.5% and –0.9% for 
females, respectively.  Thus both amenable and non-amenable mortality declined faster 
in males than in females over the decade, with amenable mortality declining faster than 
non-amenable in both sexes. 
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Table 8: Under-75 mortality (ASR), total population, 1996–2006 

Year Male Female 

Amenable Non-amenable Amenable Non-amenable 

1996 190.5 
184.4–196.7 

166.3 
160.6–172 

107.6 
103.2–112.2 

112.6 
108.1–117.3 

1997 183.8 
177.9–189.9 

163.1 
157.5–168.8 

100.4 
96.2–104.8 

106.5 
102.1–111 

1998 180.4 
174.6–186.4 

161.8 
156.3–167.5 

101.6 
97.4–106.0 

106.9 
102.6–111.4 

1999 185.4 
179.6–191.4 

163.7 
158.2–169.3 

108.6 
104.2–113.1 

108.2 
103.9–112.7 

2000 167.8 
162.3–173.5 

157.5 
152.2–163 

98.3 
94.2–102.6 

104.5 
100.2–108.9 

2001 161.9 
156.5–167.4 

159.3 
154.0–164.8 

96.9 
92.8–101.1 

105.9 
101.6–110.2 

2002 155.0 
149.8–160.4 

155.5 
150.3–160.8 

91.7 
87.8–95.8 

103.9 
99.7–108.2 

2003 153.8 
148.6–159.1 

153.5 
148.4–158.8 

92.4 
88.5–96.4 

106.2 
102.0–110.5 

2004 147.8 
142.8–153 

147.9 
142.9–153.0 

89.9 
86.1–93.9 

108.1 
103.9–112.4 

2005 141.1 
136.2–146.1 

144.0 
139.1–149 

83.8 
80.2–87.6 

97.0 
93.1–101.1 

2006 132.3 
127.6–137.1 

136.1 
131.4–140.9 

75.5 
72.1–79.0 

98.9 
95.0–102.9 

 
For most population subgroups, data is sparser and the mortality trends are less 
regular.  Trend analysis of subgroups has therefore required aggregation of data into 
three-year groups, with comparison of the mean mortality rate for 1996–98 (the 
beginning of the observation period) with that for 2004–06 (the end of the observation 
period).  To contextualise this subgroup analysis, the results for the total New Zealand 
population, using the data aggregated in this way, are also shown below (Table 9). 
 
Table 9: Under-75 mortality (ASR), total population, 1996–98 to 2004–06 

  1996–98 2004–06 Difference % change 

Males Amenable 184.9 
181.4–188.3 

140.3 
137.4–143.1 

–44.6 
–49.1––40.1 

–24.1 
–26.2––22.0 

 Non-amenable 163.7 
160.5–167.0 

142.6 
139.7–145.4 

–21.2 
–25.5––16.8 

–12.9 
–15.3––10.4 

Females Amenable 103.2 
100.7–105.8 

83.0 
80.9–85.1 

–20.3 
–23.6––16.9 

–19.6 
–22.4––16.7 

 Non-amenable 108.6 
106.1–111.3 

101.3 
98.9–103.6 

–7.4 
–10.9––3.9 

–6.8 
–9.9––3.6 
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Using the aggregated periods, Table 9 shows that amenable mortality declined 24% 
(22–26%) for males while the decline in non-amenable mortality was 13% (11–15%), a 
ratio of just under 2.  For females, the corresponding declines were 20% (17–22%) and 
7% (4–10%), giving a higher ratio of almost threefold. 
 

Ethnicity 

Māori 
Age-standardised amenable mortality rates declined over the decade for both Māori 
males and Māori females, but non-amenable mortality was almost stable in Māori 
females (see Figure 8 and Table 10). 
 
Figure 8: Under-75 mortality, Māori, 1996–2006 
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Table 10: Under-75 mortality (ASR), Māori, 1996–2006 

Year Male Female 

Amenable Non-amenable Amenable Non-amenable 

1996 366.4 
338.5–395.8 

308.9 
282.4–337.2 

251.8 
228.9–276.5 

221.5 
200.0–244.8 

1997 354.7 
327.2–383.8 

312.1 
285.7–340.3 

250.0 
227.3–274.4 

203.5 
183.0–225.7 

1998 388.2 
359.4–418.6 

304.5 
278.8–331.8 

236.4 
214.2–260.3 

218.0 
196.5–241.1 

1999 404.9 
375.5–436 

313.5 
287.6–341.1 

264.7 
241.5–289.5 

221.1 
199.7–244.1 

2000 354.6 
327.3–383.7 

301.8 
276.7–328.7 

251.5 
228.9–275.8 

220.8 
199.8–243.4 

2001 352.9 
325.6–381.9 

295.8 
271.1–322.2 

256.1 
233.8–280.1 

231.3 
210.2–254 

2002 352.4 
325.4–380.9 

303.7 
279–330.1 

244.6 
223.0–267.8 

214.9 
194.9–236.5 

2003 335.0 
309.9–361.7 

300.5 
276.4–326.2 

219.4 
199.3–241.0 

238.1 
217.2–260.5 

2004 348.0 
322.5–374.9 

275.6 
252.9–299.8 

214.3 
195.2–234.7 

226.9 
206.9–248.4 

2005 312.6 
289.3–337.3 

270.7 
248.7–294.2 

205.1 
186.5–225.0 

217.1 
197.9–237.6 

2006 320.5 
296.7–345.7 

249.0 
228.4–270.9 

189.6 
172.2–208.3 

197.9 
180.1–217.1 

 
Aggregating the data into three-year periods, and comparing the first (1996–98) with the 
last (2004–06) period (Table 11), amenable mortality declined by 12% (6–17%) for 
Māori males, but non-amenable mortality declined about the same (14% [8–20%]).  
Amenable mortality declined more substantially among Māori females (18% [11–24%]), 
while non-amenable mortality remained stable. 
 
Table 11: Under-75 mortality (ASR), Māori, 1996–98 to 2004–06 

  1996–98 2004–06 Difference % change 

Males Amenable 369.8 
353.5–386.7 

326.7 
312.7–341.2 

–43.1 
–66.1–20.1 

–11.7 
–17.3–5.7 

 Non-amenable 308.5 
293.2–324.3 

264.5 
251.9–277.7 

–43.9 
–65.1–22.8 

–14.2 
–20.3–7.7 

Females Amenable 245.8 
232.6–259.5 

202.5 
191.9–213.6 

–43.2 
–61.1–25.3 

–17.6 
–23.9–10.8 

 Non-amenable 214.4 
202.0–227.3 

213.6 
202.5–225.1 

–0.8 
–18.3–16.7 

–0.4 
–8.2–8.1 
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Pacific peoples 
Age-standardised amenable mortality rates declined over the decade for both Pacific 
males and Pacific females, but non-amenable mortality was almost stable in males and 
may actually have increased in females (Figure 9 and Table 12). 
 
Figure 9: Under-75 mortality, Pacific people, 1996–2006 
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Table 12: Under-75 mortality (ASR), Pacific people, 1996–2006 

Year Male Female 

Amenable Non-amenable Amenable Non-amenable 

1996 300.4 
259.5–345.9 

223.1 
187.8–263.1 

174.0 
144.4–207.9 

125.3 
100.4–154.6 

1997 292.9 
253.7–336.4 

254.1 
216.6–296.3 

202.3 
170.3–238.6 

134.7 
110.1–163.2 

1998 305.8 
265.8–350.2 

253.0 
216.3–294.1 

217.7 
185.7–253.7 

122.8 
98.7–150.9 

1999 308.1 
267.1–353.7 

258.6 
221.7–299.9 

176.7 
148.4–208.7 

139.1 
114.6–167.3 

2000 266.7 
230–307.6 

253.0 
218.3–291.8 

178.0 
150.4–209.2 

121.9 
99.4–148.0 

2001 297.3 
259.6–339.0 

210.3 
179.4–245.1 

172.8 
145.1–204.3 

156.5 
130.4–186.2 

2002 255.7 
221.4–293.8 

177.1 
149.1–208.9 

179.8 
152.2–211.0 

145.0 
121.1–172.3 

2003 286.1 
249.9–326.0 

229.3 
198.2–263.8 

168.6 
143.1–197.4 

142.6 
119.0–169.4 

2004 241.2 
209.8–276.0 

242.3 
210.2–278.0 

152.7 
128.4–180.3 

138.2 
115.5–163.9 

2005 252.2 
220.7–287.0 

197.3 
169.7–228.2 

142.9 
120.3–168.5 

126.7 
105.6–150.9 

2006 248.2 
216.8–282.9 

216.9 
187.7–249.3 

160.0 
136.1–187.0 

139.5 
117.5–164.5 
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Comparing the first with the last three 3 years of the decade (Table 13), amenable 
mortality declined by approximately 18% (7–27%) and 23% (12–33%) in Pacific males 
and females, respectively.  By contrast, non-amenable mortality declined by only 10% 
in males (not statistically significant) and may actually have increased in females. 
 
Table 13: Under-75 mortality (ASR), Pacific people, 1996–98 to 2004–06 

  1996–98 2004–06 Difference % change 

Males Amenable 299.8 
276.4–324.8 

247.2 
228.8–266.7 

–52.6 
–85.2––20.0 

–17.6 
–26.7––7.3 

 Non-amenable 243.8 
222.3–266.8 

218.2 
200.9–236.6 

–25.6 
–55.9–4.7 

–10.5 
–21.4–1.9 

Females Amenable 198.7 
180.2–218.5 

152.0 
138.1–167.0 

–46.6 
–71.3– –22.0 

–23.5 
–33.4– –12.1 

 Non-amenable 127.6 
113.1–143.4 

134.8 
121.9–148.7 

7.3 
–13.7–28.2 

5.7 
–10.0–24.1% 

 

Asian peoples 
All mortality rates declined (both sexes), but generally not smoothly (Figure 10 and 
Table 14).  Comparing the 1996–98 with the 2004–06 aggregated periods (Table 15), 
amenable mortality in Asian males fell almost 40% (28–49%), while non-amenable 
mortality remained stable.  By contrast, in Asian females non-amenable mortality 
declined steeply (by 24% [2–39%]) while amenable mortality fell only slightly, if at all (a 
non-statistically significant decline). 
 
Figure 10: Under-75 mortality, Asian peoples, 1996–2006 
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Table 14: Under-75 mortality (ASR), Asian peoples, 1996–2006 

Year Male Female 

Amenable Non-amenable Amenable Non-amenable 

1996 132.7 
103.8–167.1 

93.0 
69.9–121.3 

60.2 
42.8–82.3 

75.0 
53.8–101.7 

1997 141.3 
112.9–174.7 

84.3 
63.7–109.5 

61.5 
44.3–83.1 

55.8 
40.7–74.7 

1998 109.3 
85.9–137.0 

65.3 
47.6–87.4 

60.2 
44.7–79.3 

46.8 
33.3–64.0 

1999 109.7 
88.1–135.0 

85.2 
65.8–108.6 

73.8 
57.0–94.1 

57.8 
42.6–76.6 

2000 112.4 
91.3–137.0 

85.5 
67.4–107.1 

72.4 
56.1–92.0 

55.7 
41.7–72.8 

2001 88.0 
70.9–108.1 

81.7 
64.6–102.0 

54.7 
41.5–70.7 

40.6 
29.6–54.3 

2002 97.8 
80.0–118.4 

75.8 
60.0–94.4 

50.8 
38.2–66.1 

54.7 
41.7–70.4 

2003 87.9 
72.1–106.3 

71.4 
57.2–88.1 

61.4 
48.5–76.6 

49.0 
37.5–63.0 

2004 90.0 
74.1–108.3 

82.3 
67.3–99.6 

71.5 
58.1–87.2 

63.1 
50.5–77.8 

2005 78.4 
64.6–94.3 

83.2 
68.6–100.0 

55.2 
44.2–68.2 

27.8 
20.1–37.4 

2006 63.8 
51.5–78.0 

76.2 
62.7–91.7 

43.8 
34.1–55.3 

44.2 
34.2–56.3 

 
Table 15: Under-75 mortality (ASR), Asian peoples, 1996–98 to 2004–06 

  1996–98 2004–06 Difference % change 

Males Amenable 126.4 
110.6–143.7 

76.7 
68.5–85.6 

–49.7 
–69.1––30.3 

–39.3 
–49.2––27.5 

 Non-amenable 79.5 
67.5–93.0 

80.3 
71.9–89.5 

0.8 
–15.3–17.0 

1.1 
23.7––17.5 

Females Amenable 60.4 
50.5–71.6 

56.1 
49.4–63.4 

–4.3 
–17.6–9.0 

–7.1 
–25.8–16.3 

 Non-amenable 57.8 
48.1–68.9 

44.6 
38.5–51.3 

–13.3 
–25.9– –0.6 

–22.9 
–39.2– –2.3 
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Summary: comparison of 1996–98 with 2004–06 

Non-amenable mortality 
Among males, broadly similar relative declines (of approximately 10–15%) were seen 
for the total New Zealand population and all ethnic groups, except for Asian peoples, 
who exhibited stable mortality.  Among females, Asian rates declined the most (~25%), 
followed by total population rates (~7%), while Māori rates remained stable and Pacific 
females experienced an increase in mortality (of ~6%). 
 

Amenable mortality 
Amenable mortality declined for the total male population by almost 25%.  Relative 
declines were highest for Asian males (~40%), with Māori and Pacific males showing 
smaller declines (of around 15%).  The overall decline for females was 20%, slightly 
less than their male counterparts.  Both Māori and Pacific females showed declines of 
approximately 20%, in each case slightly higher than their male counterparts, while 
Asian females showed the smallest decline (~6%). 
 

Total New Zealand population, by single calendar year 
For the population as a whole it was possible to examine the year-on-year trend using 
Poisson regression.  Amenable mortality declined approximately twice as fast as non-
amenable mortality for both sexes: average annual percentage changes (AAPCs) of 
3.0% and 1.6% for males and 2.5% and 0.9% for females, for amenable and non-
amenable mortality, respectively.  Both amenable and non-amenable mortality declined 
more steeply in males than in females. 
 

Deprivation 
For the purposes of summarising, we show estimates only for quintile 1 (Q1, the least 
deprived 20% of small areas) and quintile 5 (Q5, the most deprived 20%).  The 
remaining quintiles are intermediate and their results are available from the authors on 
request.  Inequalities by level of small area deprivation are also discussed in more 
detail in the next chapter. 
 
Age- and ethnic-standardised rates of under-75 mortality declined over the decade, for 
both amenable and non-amenable causes, in both sexes, for both Q1 and Q5 
(Figure 11 and Table 16). 
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Figure 11: Under-75 mortality, NZDep Q1 and Q5, 1996–2006 
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Table 16: Under-75 mortality (ASR), NZDep Q1 and Q5, 1996–2006 

Q1 Male Female 

Year Amenable Non-amenable Amenable Non-amenable 

1996 388.8 
365.0–413.7 

280.4 
261.4–300.4 

190.6 
174.7–207.5 

276.1 
255.0–298.6 

1997 337.8 
317.6–358.9 

356.6 
333.7–380.8 

206.5 
189.6–224.5 

213.5 
196.3–231.8 

1998 333.1 
312.1–355.2 

293.2 
273.3–314.2 

163.8 
150.3–178.2 

190.7 
176.0–206.4 

1999 324.4 
303.6–346.1 

325.5 
305.1–346.9 

261.2 
240.6–283.2 

239.9 
222–258.9 

2000 384.0 
360.7–408.4 

331.5 
310.4–353.7 

245.1 
225.3–266.2 

236.3 
218.7–254.8 

2001 348.1 
325.3–372.1 

300.0 
281.1–319.7 

189.8 
174.1–206.4 

230.5 
213.5–248.4 

2002 302.8 
283.0–323.6 

312.6 
293.0–333.2 

206.3 
190.1–223.6 

203.0 
186.9–220.1 

2003 266.4 
248.8–284.9 

290.5 
272.2–309.7 

172.4 
158.1–187.6 

207.1 
191.7–223.4 

2004 275.0 
257.1–293.8 

312.1 
292.5–332.8 

168.9 
154.2–184.6 

219.5 
203.1-236.8 

2005 248.0 
230.9–266.0 

272.8 
255.0–291.4 

142.6 
130.0–156 

148.8 
137.2–161.2 

2006 202.5 
188.2–217.5 

246.9 
230.6–264.1 

130.1 
118.7–142.2 

179.5 
166.2–193.6 
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Q5 Male Female 

Year Amenable Non-amenable Amenable Non-amenable 

1996 572.8 
548.3–598.0 

466.3 
444.7–488.7 

315.7 
298.8–333.3 

327.5 
309.2–346.5 

1997 609.9 
583.2–637.5 

511.8 
489.2–535.2 

303.2 
286.4–320.7 

300.6 
283.8–318.2 

1998 571.3 
546.4–597.1 

399.4 
380.4–419.1 

277.8 
261.9–294.4 

277.8 
261.9–294.3 

1999 551.5 
527.5–576.2 

462.8 
441.3–485.0 

325.1 
307.5–343.4 

315.5 
297.9–333.9 

2000 500.4 
477.2–524.4 

427.6 
406.9–449.0 

292.6 
275.8–310.2 

259.0 
243.2–275.6 

2001 465.4 
444.1–487.4 

441.8 
421.2–463.1 

272.2 
256.7–288.4 

266.6 
251.4–282.3 

2002 441.4 
420.9–462.8 

440.0 
419.1–461.7 

288.6 
272.1–305.8 

295.8 
279.5–312.9 

2003 438.3 
417.8–459.5 

395.7 
377.0–415.2 

245.7 
231.3–260.7 

268.1 
253.0–283.9 

2004 395.4 
376.6–414.8 

418.9 
399.0–439.5 

275.3 
259.4–291.9 

284.5 
268.8–300.8 

2005 388.5 
370.0–407.8 

402.8 
383.0–423.2 

231.0 
216.8–246 

248.6 
234.2–263.7 

2006 377.9 
359.8–396.6 

362.6 
344.4–381.6 

219.2 
205.7–233.3 

244.4 
230.5–259.0 

 
Table 17: Under-75 mortality (ASR), NZDep Q1 and Q5, 1996–98 to 2004–06 

Q1  1996–98 2004–06 Difference % change 

Males Amenable 237.6 
225.7–250.0 

163.1 
154.1–172.6 

–74.5 
–109.6– –39.4 

–31.3 
–41.9– –18.9 

 Non-amenable 216.3 
204.5–228.6 

192.6 
182.4–203.2 

–23.7 
–61.2–13.8 

–11.0 
–25.6%–6.6 

Females Amenable 126.4 
117.9–135.4 

101.2 
93.9–108.8 

–25.3 
–49.9– –0.7 

–20.0 
–35.2– –1.2 

 Non-amenable 157.3 
147.2–167.9 

122.5 
115.0–130.5 

–34.8 
–65.1– –4.5 

–22.1 
–36.7– –4.1 

 
Q5  1996–98 2004–06 Difference % change 

Males Amenable 374.9 
361.7–388.6 

229.2 
220.3–238.4 

–145.7 
–183.4– –108.0 

–38.9 
–45.4– –31.5 

 Non-amenable 268.6 
258.5–279.0 

244.7 
235.0–254.8 

–23.9 
–50.8–3.1 

–8.9 
–18.0–1.2 

Females Amenable 176.3 
168.3–184.5 

149.1 
141.8–156.7 

–27.2 
–50.3– –4.0 

–15.4 
–26.5– –2.6 

 Non-amenable 180.3 
172.0–188.8 

154.2 
147.1–161.6 

–26.0 
–48.4– –3.7 

–14.4 
–24.9– –2.5 
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Comparing the first with the last three years of the decade (Table 17), amenable 
mortality declined sharply and reasonably similarly in both Q1 and Q5 among males 
(~31–39%).  Among females, the relative decline in amenable mortality was less, but 
again reasonably similar across the deprivation spectrum (~15–20%).  Declines in non-
amenable mortality were smaller, but again reasonably similar across deprivation 
groups.  Among males the decline was approximately 9–11%, while among females it 
was approximately 14–22%. 
 
In summary, little evidence was found for a socioeconomic gradient in the trends in 
either amenable or non-amenable mortality, in either sex, over the observation period. 
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6 Social Inequalities in Amenable Mortality 

Ethnic inequalities 
Ethnic-specific rates of amenable and non-amenable mortality have already been 
presented in earlier chapters of this report.  In this chapter we present only age-
standardised rate differences and rate ratios, focusing exclusively on amenable 
mortality.  The former (SRDs) represent measures of inequality on an absolute scale, 
while the latter (SRRs) are inequality indicators measured on a relative scale.  Both are 
important and should be examined together, because inequality – and trends in 
inequality – can look very different depending on the measurement scale. 
 

Māori–non-Māori inequalities in amenable mortality 
After adjusting for age, the SRD for amenable mortality in 2006 was over 200 per 
100,000 for males and over 125 per 100,000 for females.  For both sexes, these 
differences corresponded to SRRs of approximately threefold.  Although the SRD was 
stable over the decade (1996–2006) among males, there was possibly a small decline 
among females, although this was not statistically significant (Figure 12).  However, 
there was a significant trend towards increasing relative inequality over the decade 
among males, with the SRR increasing from 2.1 to 2.8.  The corresponding increase for 
females (from 2.7 to 3.0) was not statistically significant, however (Figure 12).  Thus the 
overall picture was one of large and increasing (at least on a relative scale, among 
males) inequalities in amenable mortality between Māori and non-Māori (Table 18). 
 
Figure 12: Amenable mortality SRDs and SRRs, Māori–non-Māori, 1996–2006 
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Table 18: Amenable mortality SRDs and SRRs, Māori–non-Māori, 1996–2006 

 Male Female 

SRD (95% CI) SRR (95% CI) SRD (95% CI) SRR (95% CI) 

1996 194.7 
(163.5–226.0) 

2.1 
(1.9–2.3) 

158.3 
(133.1–183.5) 

2.7 
(2.4–3.0) 

1997 188.3 
(157.6–218.9) 

2.1 
(1.9–2.3) 

163.9 
(139.0–188.7) 

2.9 
(2.6–3.2) 

1998 228.4 
(196.5–260.3) 

2.4 
(2.2–2.7) 

147.2 
(123.1–171.3) 

2.6 
(2.4–3.0) 

1999 240.9 
(208.7–273.2) 

2.5 
2.3–2.7) 

170.8 
(145.7–195.8) 

2.8 
(2.5–3.1) 

2000 204.4 
(174.5–234.3) 

2.4 
(2.2–2.6) 

166.6 
(142.3–191.0) 

3.0 
(2.7–3.3) 

2001 208.0 
(178.4–237.6) 

2.4 
(2.2–2.7) 

174.2 
(150.2–198.2) 

3.1 
(2.8–3.5) 

2002 215.0 
(185.9–244.0) 

2.6 
(2.3–2.8) 

166.8 
(143.7–190.0) 

3.1 
(2.8–3.5) 

2003 200.1 
(172.9–227.4) 

2.5 
(2.3–2.7) 

138.4 
(116.8–160.0) 

2.7 
(2.4–3.0) 

2004 220.2 
(192.9–247.5) 

2.7 
(2.5–3.0) 

136.8 
(116.3–157.2) 

2.8 
(2.5–3.1) 

2005 190.3 
(165.2–215.4) 

2.6 
(2.3–2.8) 

133.1 
(113.2–152.9) 

2.8 
(2.6–3.2) 

2006 206.9 
(181.6–232.2) 

2.8 
(2.6–3.1) 

126.5 
(107.8–145.1) 

3.0 
(2.7–3.4) 

 

Pacific–non-Pacific inequalities in amenable mortality 
After adjusting for age, in 2006 the Pacific–non-Pacific amenable mortality SRD was 
120 per 100,000 for males and 88 per 100,000 for females.  The corresponding SRR 
was approximately 2 for both sexes.  Over the decade from 1996 to 2006, the SRD was 
stable in both sexes, while the SRR may have increased (from 1.6 to 1.9 in males and 
from 1.6 to 2.2 in females), although the trend did not reach conventional statistical 
significance in either sex (see Figure 13 and Table 19).  In summary, Pacific–non-
Pacific inequalities in amenable mortality were large and stable, or possibly increasing 
on a relative scale. 
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Figure 13: Pacific–non-Pacific amenable mortality SRDs and SRRs, 1996–2006 
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Table 19: Pacific–non-Pacific amenable mortality SRDs and SRRs, 1996–2006 

Year of 
death 

Male Female 

SRD (95% CI) SRR (95% CI) SRD (95% CI) SRR (95% CI) 

1996 113.1 
(66.8–159.4) 

1.6 
(1.4–1.9) 

68.4 
(35.3–101.5) 

1.6 
(1.4–2.0) 

1997 112.9 
(68.2–157.6) 

1.6 
(1.4–1.9) 

105.1 
(69.7–140.4) 

2.1 
(1.7–2.5) 

1998 129.4 
(84.6–174.2) 

1.7 
(1.5–2.0) 

120.3 
(85.1–155.5) 

2.2 
(1.9–2.6) 

1999 125.8 
(80.4–171.3) 

1.7 
(1.5–2.0) 

70.5 
(39.2–101.9) 

1.7 
(1.4–2.0) 

2000 101.6 
(60.9–142.3) 

1.6 
(1.4–1.9) 

83.0 
(52.3–113.6) 

1.9 
(1.6–2.2) 

2001 140.2 
(98.6–181.8) 

1.9 
(1.6–2.2) 

78.3 
(48.1–108.5) 

1.8 
(1.5–2.2) 

2002 104.0 
(65.9–142.0) 

1.7 
(1.4–2.0) 

91.2 
(61.1–121.2) 

2.0 
(1.7–2.4) 

2003 136.4 
(96.7–176.1) 

1.9 
(1.7–2.2) 

79.6 
(51.6–107.5) 

1.9 
(1.6–2.2) 

2004 97.0 
(62.0–132.0) 

1.7 
(1.4–1.9) 

64.6 
(38.2–91.0) 

1.7 
(1.5–2.1) 

2005 115.3 
(80.6–149.9) 

1.8 
(1.6–2.1) 

61.4 
(36.7–86.2) 

1.8 
(1.5–2.1) 

2006 120.0 
(85.6–154.4) 

1.9 
(1.7–2.2) 

87.6 
(61.9–113.4) 

2.2 
(1.9–2.6) 
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Asian–non-Asian inequalities in amenable mortality 
After adjusting for age, the non-Asian–Asian SRD in amenable mortality in 2006 was 
approximately 75 per 100,000 for males and 35 per 100,000 for females (favouring the 
Asian ethnic group).  The corresponding SRRs were approximately 0.5 in both sexes 
(ie, Asian rates were about half the corresponding non-Asian rates).  There were no 
significant trends over the decade in either sex, whether inequality was measured on an 
absolute or a relative scale, except for a non-significant decrease in the SRD for 
females (Figure 14 and Table 20). 
 
Figure 14: Asian–non-Asian amenable mortality SRDs and SRRs, 1996–2006 
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Table 20: Asian–non-Asian amenable mortality SRDs and SRRs, 1996–2006 

Year of 
death 

Male Female 

SRD (95% CI) SRR (95% CI) SRD (95% CI) SRR (95% CI) 

1996 -60.2 
(-94–-26.5) 

0.7 
(0.5–0.9) 

-49.1 
(-70.4–-27.9) 

0.6 
(0.4–0.8) 

1997 -45.0 
(-77.4–-12.6) 

0.8 
(0.6–1.0) 

-40.7 
(-61.1–-20.2) 

0.6 
(0.4–0.8) 

1998 -74.7 
(-101.7–-47.6) 

0.6 
(0.5–0.8) 

-43.2 
(-61.8–-24.7) 

0.6 
(0.4–0.8) 

1999 -79.2 
(-104.0–-54.4) 

0.6 
(0.5–0.7) 

-36.6 
(-56.3–-16.9) 

0.7 
(0.5–0.9) 

2000 -58.6 
(-82.6–-34.6) 

0.7 
(0.5–0.8) 

-27.5 
(-46.3–-8.7) 

0.7 
(0.6–0.9) 

2001 -77.8 
(-97.7–-58.0) 

0.5 
(0.4–0.7) 

-44.7 
(-60.0–-29.3) 

0.6 
(0.4–0.7) 

2002 -60.7 
(-80.9–-40.4) 

0.6 
(0.5–0.8) 

-43.7 
(-58.3–-29.2) 

0.5 
(0.4–0.7) 

2003 -70.2 
(-88.3–-52.1) 

0.6 
(0.5–0.7) 

-33.2 
(-48.1–-18.4) 

0.6 
(0.5–0.8) 

2004 -62.5 
(-80.5–-44.6) 

0.6 
(0.5–0.7) 

-20.1 
(-35.3–-4.9) 

0.8 
(0.6–1.0) 

2005 -68.0 
(-83.8–-52.1) 

0.5 
(0.4–0.7) 

-30.8 
(-43.5–-18.1) 

0.6 
(0.5–0.8) 

2006 -74.5 
(-88.6–-60.4) 

0.5 
(0.4–0.6) 

-34.7 
(-45.9–-23.5) 

0.6 
(0.4–0.7) 

 

Socioeconomic inequalities 
As before, we measure socioeconomic position by small area deprivation (the NZDep 
score, grouped into quintiles, with Q1 being the least and Q5 the most deprived 20% of 
small areas).  However, because deprivation scores are hierarchical (unlike ethnic 
groups), in addition to examining rate differences and rate ratios between Q5 and Q1, 
we also make use of the data for the intermediate quintiles and estimate the slope 
index of inequality (SII) and the relative index of inequality (RII) – the regression 
equivalents of the SRD and the SRR respectively. 
 

Q5 versus Q1 (SRD and SRR) 
After adjusting for age and ethnicity, the 2006 Q5–Q1 amenable mortality SRD was 
approximately 90 per 100,000 and 45 per 100,000 for males and females, respectively.  
The corresponding SRRs were approximately 1.7 and 1.5, respectively.  There was no 
statistically significant trend over the decade from 1996 to 2006 in inequality for either 
sex, whether measured on an absolute or relative scale (Figure 15 and Table 21). 
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Figure 15: Q5–Q1 amenable mortality SRDs and SRRs, 1996–2006 
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Table 21: Q5–Q1 amenable mortality SRDs and SRRs, 1996–2006 

 Male Female 

SRD (95% CI) SRR (95% CI) SRD (95% CI) SRR (95% CI) 

1996 84.1 
(-0.5–168.7) 

1.3 
(1.0–1.7) 

55.7 
(2.9–108.5) 

1.4 
(1.0–2.1) 

1997 183.3 
(102.9–263.7) 

1.8 
(1.4–2.4) 

35.2 
(-17.5–87.9) 

1.2 
(0.9–1.7) 

1998 129.3 
(53.1–205.4) 

1.6 
(1.2–2.1) 

56.5 
(19.0–94.0) 

1.5 
(1.2–2.0) 

1999 108.5 
(42.0–175.0) 

1.5 
(1.1–1.9) 

-2.0 
(-64.4–60.4) 

1.0 
(0.7–1.4) 

2000 35.4 
(-33.1–104.0) 

1.1 
(0.9–1.4) 

-10.7 
(-67.0–45.6) 

0.9 
(0.7–1.3) 

2001 23.6 
(-39.8–86.9) 

1.1 
(0.9–1.4) 

26.2 
(-14.3–66.7) 

1.2 
(0.9–1.6) 

2002 59.2 
(5.2–113.2) 

1.3 
(1.0–1.6) 

35.7 
(-11.0–82.3) 

1.2 
(0.9–1.7) 

2003 88.9 
(38.2–139.6) 

1.5 
(1.2–1.9) 

26.1 
(-9.7–61.9) 

1.2 
(0.9–1.6) 

2004 46.8 
(3.8–89.8) 

1.3 
(1.0–1.5) 

52.1 
(11.8–92.4) 

1.4 
(1.1–1.9) 

2005 58.4 
(16.1–100.7) 

1.3 
(1.1–1.7) 

43.8 
(10.7–76.9) 

1.4 
(1.1–1.9) 

2006 89.8 
(54.5–125.1) 

1.7 
(1.3–2.1) 

45.8 
(16.5–75.1) 

1.5 
(1.2–2.0) 
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Indexes of inequality 
Examination of the SII and RII (the regression-based equivalents of the SRD and SRR, 
respectively) tell a very similar story.  For example, in 2006 the SII was estimated to be 
105 per 100,000 for males and 45 per 100,000 for females, compared to SRDs for that 
period of 90 and 46, respectively.  Similarly, RIIs were 1.8 and 1.5 for males and 
females, versus SRRs of 1.7 and 1.5 respectively.  Given the almost identical findings, 
we do not display the SII and RII results graphically or in tabular form here (but these 
estimates are available from the authors on request). 
 

Contribution of different amenable cause groups to the absolute inequalities 
A full analysis of the contribution of different cause groups to amenable mortality is 
provided in the next chapter.  Here we briefly summarise the contribution of the six 
major cause groups (see chapter 7 for an explanation of the cause groups) to the ethnic 
and deprivation SRDs in amenable mortality in 2006 (Figures 16a and 16b). 
 
Figure 16a: Contribution of major cause groups to amenable mortality SRDs in 2006 
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Figure 16b: Percentage contribution of major cause groups to amenable mortality SRDs in 
2006 
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Cardiovascular disease (CVD) and diabetes make by far the major contribution to 
absolute inequality in amenable mortality for all ethnic groups (both sexes), as well as 
for all deprivation groups.  The only exceptions are Asian females, for whom cancer 
makes an equally large contribution, and Asian males, for whom injury and cancer both 
make substantial contributions alongside CVD.  Note that the Asian–non-Asian 
inequality is of course in the ‘opposite’ direction (ie, favouring the Asian ethnic group), 
but has been inverted in the figure for ease of presentation. 
 
Injury also makes a substantial contribution to absolute inequalities in amenable 
mortality for all subgroups, but it makes a negative contribution to the Pacific SRD (both 
sexes).  Relatively low injury mortality rates among Pacific people are well established, 
and do not appear to be a reporting artefact. 
 
Cancer makes a substantial, and increasing, contribution to inequality for all subgroups, 
except for females living in more deprived neighbourhoods, for whom the cancer 
contribution is still negative (despite higher rates of tobacco-related cancers in more- 
compared to less-deprived females). 
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7 Causal Structure of Amenable Mortality, 
1996–2006 

Overview 
Causal decomposition of amenable mortality was carried out by sub-classifying each of 
the 35 amenable causes of death included in the ‘new’ classification into one of six 
‘cause groups’ based on ICD chapter: 
· infections 
· maternal and infant 
· injuries 
· cancers 
· cardiovascular diseases and diabetes 
· other chronic conditions. 
 
Figure 17 shows the causal structure of amenable mortality in 2006, by sex (after 
adjusting for age), on both absolute and relative scales.  The latter allows the 
percentage contribution of each cause group to the total to be readily visualised.  
Details are provided in Table 22. 
 
Figure 17: Amenable mortality, by cause group and sex, total population, 2006 
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Table 22: Amenable mortality, by cause group and sex, total population, 2006 

Cause group Male Female 

ASR Share (%) ASR Share (%) 

Infections 0.8 
0.5–1.3 

0.60 0.4 
0.2–0.8 

0.58 

Maternal and infant 4.4 
3.4–5.5 

3.32 3.7 
2.8–4.7 

4.84 

Injuries 29.6 
27.3–32.1 

22.41 10.6 
9.2–12.1 

14.05 

Cancer 22.8 
21.0–24.8 

17.26 26.2 
24.3–28.3 

34.73 

CVD and diabetes 72.3 
69.0–75.8 

54.69 32.3 
30.1–34.6 

42.80 

Other chronic 2.3 
1.7–3.0 

1.73 2.3 
1.7–2.9 

2.99 

Total 132.3 
127.6–137.1 

100.00 75.5 
72.1–79.0 

100.00 

 
CVD and diabetes make up the dominant share of amenable mortality (adjusting for 
age), comprising over half (55%) the total in males and over 40% in females.  Among 
females, cancer is ranked second, comprising over one-third of total amenable 
mortality, whereas among males this cause group is ranked third (after injury) and 
makes up less than one-fifth of the total.  Interestingly, other chronic diseases make 
only a very minor contribution (less than 3%) in both sexes.  So all chronic diseases 
together comprise approximately three-quarters of the total in both sexes (74% in males 
and 80.5% in females). 
 
Injury makes a substantial contribution (just under one-quarter) in males, but a lesser 
contribution (14%) in females.  The contribution of this cause group would be greater if 
measured in terms of years of life lost rather than simple body count (because the age 
distribution of injury is left shifted relative to chronic disease, within the under-75 
population). 
 
Infections and maternal and infant causes (so-called ‘pre-transitional’ causes) make up 
5% or less of the total in both sexes (although, as for injury, the contribution of this 
cause group would increase if the YLL metric were used). 
 

Ethnicity 
Figure 18 and Table 23 show absolute and relative causal decomposition of amenable 
mortality in 2006, by sex, for each of the three ethnic groups (adjusted for age). 
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Figure 18: Amenable mortality, by cause group and sex, ethnic populations, 2006 
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Table 23: Amenable mortality, by cause group and sex, ethnic populations, 2006 

  Infection Maternal 
and infant 

Injury Cancer CVD Other 
chronic 

Total 

Male         

Māori ASR 1.9 
0.6–4.3 

6.4 
4.2–9.3 

51.6 
43.5–60.7 

32.1 
24.4–41.5 

221.5 
200.9–243.6 

7.2 
4.0–11.8 

320.5 
296.7–345.7 

% 0.58 1.98 16.09 10.01 69.10 2.24 100.00 

Pacific ASR 1.7 
0.0–9.6 

4.7 
2.4–8.5 

21.5 
14.5–30.7 

30.2 
19.5–44.5 

184.2 
156.1–215.9 

5.9 
2.2–12.8 

248.2 
216.8–282.9 

% 0.69 1.91 8.68 12.15 74.21 2.36 100.00 

Asian ASR 0.4 
0.0–2.4 

4.3 
1.7–8.8 

6.7 
3.6–11.4 

7.1 
3.4–13.1 

42.6 
32.5–55.0 

2.6 
0.7–6.8 

63.8 
51.5–78.0 

% 0.67 6.67 10.49 11.15 66.87 4.15 100.00 

Female         

Māori ASR 0.2 
0.0–1.3 

6.5 
4.2–9.6 

21.8 
16.9–27.6 

46.7 
38.3–56.5 

106.3 
92.7–121.4 

8.0 
4.6–12.7 

189.6 
172.2–208.3 

% 0.12 3.45 11.50 24.65 56.08 4.20 100.00 

Pacific ASR 2.2 
0.4–6.4 

3.5 
1.4–7.1 

4.6 
1.8–9.5 

40.7 
29.3–55.0 

100.5 
80.9–123.4 

8.6 
3.7–17.0 

160.0 
136.1–187.0 

% 1.36 2.17 2.87 25.40 62.79 5.40 100.00 

Asian ASR 0.5 
0.0–2.8 

2.4 
0.7–6.2 

7.8 
4.4–12.9 

13.0 
8.0–19.9 

17.9 
11.7–26.2 

2.2 
0.4–6.4 

43.8 
34.1–55.3 

% 1.16 5.53 17.83 29.69 40.81 4.98 100.00 
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Compared to the all-New Zealand population (Figure 17), all three ethnic groups show a 
higher proportionate contribution from CVD and diabetes, and a lower share from 
cancer.  Interestingly, the contribution of injury is also substantially lower, remarkably so 
for Pacific females.  Other than this low relative impact of injury in Pacific females, and 
a relatively high contribution from maternal and infant causes to Asian males, there are 
no substantial differences in the cause profiles (on a relative scale) between the three 
ethnic groups. 
 

Deprivation 
Figure 19 and Table 24 show absolute and relative causal decomposition of amenable 
mortality in 2006, by sex, for NZDep2006 quintiles 1 and 5 (adjusted for age and 
ethnicity). 
 
Figure 19: Amenable mortality, by cause group and sex, NZDep Q1 and Q5, 2006 
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Table 24: Amenable mortality, by cause group and sex, NZDep Q1 and Q5, 2006 

  Infection Maternal 
and infant 

Injury Cancer CVD Other 
chronic 

Total 

Male         

Dep Q1 ASR 0.9 
0.2–2.3 

6.3 
2.7–12.4 

14.2 
10.5–18.9 

37.9 
34.7–43.6 

102.3 
92.2–113.1 

5.1 
2.9–8.3 

202.5 
188.2–217.5 

% 0.53 3.78 8.53 22.72 61.37 3.07 100.00 

Dep Q5 ASR 3.0 
1.6–5.0 

12.6 
9.5–16.4 

74.1 
66.0–82.9 

48.6 
42.6–55.3 

225.0 
211.3–239.3 

14.6 
10.0–20.6 

377.9 
359.8–396.6 

% 0.79 3.34 19.60 12.87 59.54 3.86 100.00 

Female         

Dep Q1 ASR 0.0 
0.0–0.0 

5.1 
2.8–8.6 

50.6 
43.0–59.3 

57.1 
50.0–64.9 

48.5 
41.6–56.3 

4.5 
2.2–8.4 

130.1 
118.7–142.2 

% 0.00 3.10 30.05 34.40 29.24 2.74 100.00 

Dep Q5 ASR 1.2 
0.4–2.5 

9.0 
6.2–12.8 

35.2 
29.2–42.1 

57.3 
50.8–64.5 

110.7 
101.2–120.7 

5.7 
4.0–7.9 

219.2 
205.7–233.3 

% 0.53 4.12 16.08 26.16 50.49 2.62 100.00 

 
Males in NZDep2006 Q1 (least deprived 20% of small areas) experience a smaller 
proportionate contribution of injury to amenable mortality than do their more deprived 
(Q5) counterparts (~9% versus ~20%), but the opposite holds for females (~30% 
versus ~16%). 
 
CVD contributes about 60% to total amenable mortality at both ends of the deprivation 
spectrum among males, but this is not the case among females: CVD comprises 
approximately 50% of amenable mortality in Q5 females versus only 30% in Q1. 
 
The pattern is more consistent for cancer, which makes a bigger relative contribution to 
total amenable mortality for Q1 than Q5 in both sexes (23% versus 13% in males, 34% 
versus 26% in females). 
 

Trends in cause mix, 1996–2006 
Figure 20 and Table 25 show trends in the causal structure of amenable mortality from 
1996 to 2006, for the total New Zealand population (by sex, adjusted for age). 
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Figure 20: Trends in amenable mortality, by cause and sex, total population, 1996–2006 
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Table 25: Trends in amenable mortality, by cause and sex, 1996, 2001 and 2006 (% shares) 

  Infection Maternal 
and infant 

Injury Cancer CVD Other 
chronic 

Total 

Male         

1996 ASR 2.9 
2.2–3.8 

10.1 
8.6–11.8 

32.8 
30.2–35.6 

25.1 
22.9–27.4 

114.3 
109.6–119.0 

5.3 
4.4–6.4 

190.5 
184.4–196.7 

 % 1.54 5.30 17.24 13.16 59.97 2.79 100.00 

2001 ASR 1.5 
1.0–2.3 

4.2 
3.2–5.3 

34.3 
31.6–37.1 

27.5 
25.4–29.8 

91.1 
87.1–95.1 

3.3 
2.6–4.1 

161.9 
156.5–167.4 

 % 0.96 2.59 21.18 17.00 56.25 2.03 100.00 

2006 ASR 0.8 
0.5–1.3 

4.4 
3.4–5.5 

29.6 
27.3–32.1 

22.8 
21.0–24.8 

72.3 
69.0–75.8 

2.3 
1.7–3.0 

132.3 
127.6–137.1 

 % 0.60 3.32 22.41 17.26 54.69 1.73 100.00 

Female         

1996 ASR 1.2 
0.7–1.8 

7.2 
5.9–8.7 

10.0 
8.6–11.6 

33.7 
31.2–36.3 

51.4 
48.5–54.5 

4.0 
3.2–4.9 

107.6 
103.2–112.2 

 % 1.10 6.72 9.33 31.34 47.81 3.70 100.00 

2001 ASR 0.9 
0.5–1.5 

4.4 
3.4–5.6 

12.3 
10.8–14.0 

29.1 
26.9–31.5 

47.7 
45.0–50.6 

2.3 
1.7–3.1 

96.9 
92.8–101.1 

 % 0.97 4.54 12.70 30.08 49.29 2.41 100.00 

2006 ASR 0.4 
0.2–0.8 

3.7 
2.8–4.7 

10.6 
9.2–12.1 

26.2 
24.3–28.3 

32.3 
30.1–34.6 

2.3 
1.7–2.9 

75.5 
72.1–79.0 

 % 0.58 4.84 14.05 34.73 42.80 2.99 100.00 

 
Infection is clearly declining over time in terms of its relative contribution to amenable 
mortality, in both sexes.  Maternal & infant causes also declined in the earlier half of the 
decade but have made a stable or increasing contribution more recently. 
 
Interestingly, the relative contribution of injury has increased over the decade in both 
sexes (from 17% to 22% in males, and from 9% to 14% in females), although little 
further increase occurred in the latter half of the decade among males. 
 
Perhaps surprisingly, the contribution of cancer has not risen as steadily over the 
decade as might have been expected.  Among males this contribution increased from 
13% to 17% in the first half of the decade but has since remained stable.  Among 
females the pattern was the opposite, with the cancer share remaining stable at ~30% 
in the earlier part of the decade, then increasing to ~35% more recently. 
 
Reflecting the increasing contribution of cancer in particular, the share of CVD and 
diabetes fell slightly over the decade, from 60% to 55% among males and from 48% to 
43% among females.  CVD mortality in under-75s also declined sharply in absolute 
terms (see Figure 20).  About 80% of this decline is attributed to shifts in population risk 
factor distributions (primary and secondary prevention) and the remaining 20% to 
enhancements in medical and surgical treatment (Tobias et al 2008). 
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8 Regional Variation in Amenable Mortality: 
A Hierarchical Bayesian Analysis 

Variation in amenable mortality by DHB, and trends in such variation over time, are of 
considerable policy interest.  The policy salience of such estimates would be further 
increased if the DHB-specific amenable mortality rates could be adjusted for 
differences in age, ethnic and deprivation distributions between DHBs.  Then – 
provided the adjustment was complete – any residual differences in DHB amenable 
mortality rates could reasonably be interpreted as indicative of DHB clinical 
performance. 
 
However, constructing such mortality models quickly comes up against sparse data 
problems, especially for the smaller DHBs.  We have attempted to overcome this 
problem by using a hierarchical Bayesian modelling approach.  Such models allow 
some smoothing of information across strata without forcing associations to be the 
same, and provide realistic estimates of uncertainty, particularly when sample size is 
small (Richardson et al 2009). 
 
This hierarchical Bayesian modelling project in fact goes beyond merely estimating 
regional inequality in amenable mortality rates, to estimate regional variation in ethnic 
and socioeconomic inequality in amenable mortality rates.  For that reason we use the 
linked census–mortality data sets of the New Zealand Census – Mortality Study 
(NZCMS).  This ensures that numerator/denominator bias is minimised (especially for 
ethnicity coding) and makes available income and other socioeconomic data collected 
in the Census. 
 
Here we report only the overall DHB mortality rates, not the (regional variation in) ethnic 
or income inequalities in these rates; the latter will be reported separately.  The analysis 
has been done for mortality data from 2001 to 2004, linked back to the 2001 Census – 
a slightly different time period to most of the other analyses in this report.  This 
difference in timing, and the use of the linked NZCMS data set rather than the unlinked 
mortality and population data, mean that amenable mortality rates reported in this 
chapter may differ slightly from those reported in other chapters.  However, the 
definition and coding of amenable mortality is identical, so the results are comparable 
despite these minor differences (for both amenable and non-amenable mortality). 
 
We report only results using deprivation (NZDep2001 quintiles) as the measure of 
socioeconomic position, for consistency with the rest of this report; results using 
equivalised household income instead are similar. 
 

Method 
The data source was the New Zealand Census – Mortality Study, 2001–04 cohort.  The 
modelling approach was hierarchical Bayesian regression with a prior covariate 
structure specified for sex, age (five groups), deprivation (quintiles) and ethnicity (Māori, 
Pacific, and European).  This approach allows some smoothing of posterior mortality 
rates by shrinkage towards the prior covariate structure. 
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Stratum-specific posterior amenable and non-amenable mortality rates, adjusted for 
age and sex, or for age, sex, ethnicity and deprivation, and directly standardised to the 
total New Zealand 2001 Census population, were estimated using the Bayesian 
package WinBugs.  Adjusted amenable mortality rates were then further directly 
standardised for non-amenable mortality using the Auckland rate as the reference. 
 

Findings 

Amenable mortality 
Variation in amenable mortality rates by DHB (2001–04) are shown in Figures 21 and 
22 and Table 26, adjusted only for age and sex and then adjusted for age, sex, ethnicity 
(Māori, Pacific, Other) and deprivation quintile. 
 
Figure 21: Amenable mortality (2001–2004), by DHB, adjusted for age and sex 
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Note: In this and similar figures, the error bars indicate 95% credible intervals. 
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Figure 22: Amenable mortality (2001–2004), by DHB, adjusted for age, sex, ethnicity and 
deprivation 
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Table 26: Amenable mortality (2001–04), by DHB 

DHB AS ASEQ 

Northland 227.1 
212.0–243.1 

177.5 
164.6–190.9 

Waitemata 121.3 
114.6–128.2 

134.6 
126.3–143.1 

Auckland 140.3 
131.9–148.8 

138.9 
130.3–147.8 

Counties Manukau 168.1 
159.2–177.2 

148.0 
139.1–157.1 

Waikato 172.5 
163.3–182.0 

156.6 
147.9–165.2 

Lakes 211.6 
193.1–231.4 

176.8 
161.0–193.8 

Bay of Plenty 185.2 
173.0–198.0 

164.5 
153.5–176.2 

Tairawhiti 263.1 
232.7–295.0 

174.9 
154.5–196.7 

Taranaki 165.8 
151.2–181.4 

163.6 
149.8–178.4 

Hawke’s Bay 202.4 
187.9–217.5 

179.9 
166.8–193.2 

Whanganui 214.1 
192.4–237.1 

188.6 
170.2–208.8 

Midcentral 192.5 
179.4–206.5 

184.0 
171.4–197.5 

Hutt 171.4 
158.1–186.0 

170.2 
156.5–184.9 

Capital and Coast 151.7 
141.7–162.2 

168.3 
156.7–180.6 

Wairarapa 174.3 
151.2–199.2 

172.7 
152.6–194.9 

Nelson–Marlborough 143.5 
130.8–156.7 

156.5 
142.9–170.7 

West Coast 195.5 
167.8–225.8 

182.0 
158.7–207.9 

Canterbury 141.7 
134.8–148.9 

160.9 
152.4–169.6 

South Canterbury 172.1 
152.6–192.6 

182.4 
162.4–203.3 

Otago 154.1 
143.0–165.5 

169.2 
157.0–182.2 

Southland 174.3 
159.1–190.1 

183.9 
168.1–200.9 

Notes: 
ASEQ = amenable mortality rate adjusted for age, sex, ethnicity and deprivation. 
AS = amenable mortality rate adjusted for age and sex. 
Range indicates 95% credible interval. 



62 Saving Lives: Amenable mortality in New Zealand, 1996–2006 

Adjusting only for age (and sex), wide variation is seen in amenable mortality rates 
across the DHBs.  However, when further adjusted for differences in ethnic and 
socioeconomic distributions, the variation is much reduced.  Nevertheless, some 
residual variation remains, with the range being from 135 per 100,000 (Waitemata) to 
189 per 100,000 (Whanganui) – a 40% range.  Note that the residual variation in DHB 
amenable mortality rates cannot be interpreted as reflecting solely differences in DHB 
performance, however, because the statistical adjustment carried out in the models 
may not have fully removed confounding by sociodemographic factors.  For this reason, 
we turn now to a similar analysis of non-amenable mortality. 
 

Non-amenable mortality 
Variation in non-amenable mortality rates by DHB (2001–04) are shown in Figures 23 
and 24, adjusted for age and sex only, and then adjusted for age, sex, ethnicity and 
deprivation. 
 
Figure 23: Non-amenable mortality (2001–2004), by DHB, adjusted for age and sex 
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Figure 24: Non-amenable mortality (2001–2004), by DHB, adjusted for age, sex, ethnicity and 
deprivation 
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Once again, the variation in non-amenable mortality is much reduced after adjusting for 
differences in ethnic and socioeconomic distributions (as well as for age and sex).  
Despite such adjustment, however, some residual variation persists, ranging from a rate 
of 148 per 100,0000 (Auckland DHB) to 195 per 100,000 (South Canterbury DHB) – a 
range of approximately 30%.  As noted above for amenable mortality, this residual 
variation most probably reflects sociodemographic and environmental factors not fully 
captured by the covariates included in the model. 
 

‘Fully adjusted’ amenable mortality 
To remove such residual confounding by extra-health-system factors, we further 
standardise the amenable mortality rates (ie, rates already adjusted and standardised 
for age, sex, ethnicity and deprivation) for the residual differences in non-amenable 
mortality rates (from Figure 24 above), on the assumption that the (non-health system) 
factors driving these differences will also be affecting amenable mortality similarly.  The 
‘fully adjusted’ amenable mortality rates so obtained are charted below (Figure 25). 
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Figure 25: ‘Fully adjusted’ amenable mortality (2001–2004), by DHB (adjusted for age, sex, 
ethnicity, deprivation, and non-amenable mortality) 
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Note: Error bars indicate 95% credible intervals. 
 
Figure 25 shows that adjustment for non-amenable mortality (on top of age, sex, 
ethnicity and deprivation) further reduces variation in amenable mortality rates across 
the DHBs, and should be compared with Figure 22 above.  Rather than a 40% range, 
the variation shrinks to just under 30% (from Waitemata at 118 per 100,000 to Hawke’s 
Bay at 152 per 100,000).  There is also some change in pattern compared to Figure 22, 
with Waitemata and Nelson–Marlborough DHBs now falling into the lower tertile of 
amenable mortality rates and Northland, Waikato, Lakes, Bay of Plenty, Tairawhiti, 
Taranaki, Hawke’s Bay, Whanganui, Mid Central, Capital & Coast, Wairarapa, West 
Coast and Southland falling into the upper tertile of amenable mortality rates.  These 
divisions (ie, tertiles) are of course arbitrary, and the key point is that relatively little 
variation (~30%) in amenable mortality risks exists between DHBs once full account is 
taken of social, demographic and possibly other extra-health-system factors (proxied by 
adjustment for residual variation in non-amenable mortality). 
 
On the other hand, it could reasonably be argued that adjusting for non-amenable 
mortality may be an over-adjustment, possibly eliminating differences that are indeed 
related to health system performance (as well as those that are not).  If so, it would be 
preferable to focus on the earlier analysis (Figure 22), in which rates are adjusted for 
clearly specified sociodemographic factors only.  Either way, the key – and reassuring – 
finding remains that only modest variation is found in DHB performance (after 
adjustment for extra-health-system factors), at least using amenable mortality as the 
outcome indicator. 
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Conclusions 
Once adjusted for sociodemographic confounders, amenable mortality rates are 
reasonably similar across DHBs, falling within a range of 30–40%.  Even this relatively 
small residual variation cannot be interpreted as reflecting solely differences in DHB 
performance, because confounding by extra-health-system factors may not have been 
fully removed. 
 
The results are, nevertheless, of interest.  Broadly, the findings suggest that Waitemata 
and Nelson–Marlborough DHBs had relatively lower (fully adjusted) amenable mortality 
rates in 2001–04, while a number of DHBs, including Whanganui, Hawke’s Bay and 
Bay of Plenty, had relatively higher rates – within the narrow range of variation 
observed. 
 
Note that these results refer to the 2001–04 period and the pattern may be different 
now.  The analysis could be updated for the 2006–09 cohort when cause-of-death data 
for 2008 and 2009 becomes available.  Also, outcome indicators such as amenable 
mortality should not be interpreted in isolation, but should be seen in the context of the 
whole set of DHB performance indicators currently in use, including both input and 
process as well as output and outcome indicators. 
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9 Benchmarking Amenable Mortality: 
A Trans-Tasman Comparison 

Overview 
As with the intra-national comparisons of amenable mortality rates reported in the 
previous chapter, international comparisons of amenable mortality can provide a 
valuable whole-of-system’ outcome measure to compare the performance of one 
national health system with another.  Here we compare amenable and non-amenable 
mortality in Australia and its states and territories with New Zealand, from 1997 to 2006.  
Certification and coding of causes of death is very comparable in these jurisdictions, 
and the same classification of amenable causes (ie, the new classification developed 
for this report) was used for all data sets.  Hence we are confident that the results are 
highly comparable. 
 
We present first the analysis of amenable causes, followed by non-amenable causes.  
We then present a comparative inequalities analysis, comparing (trends in) indigenous 
and socioeconomic inequality in amenable mortality between Australia and New 
Zealand. 
 

Trends in amenable mortality 
Age-standardised rates (standardised by the direct method to the WHO world reference 
population) of amenable mortality were available by single calendar year for both 
countries for the decade 1997–2006.  Results are shown for sexes pooled, as the focus 
is on inter-national differences rather than gender inequalities (Figures 26 and 27 and 
Table 27). 
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Figure 26: Trends in amenable mortality, standardised for age and sex, total population, 
Australia and New Zealand, 1997–2006 
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Figure 27: Standardised rate difference and standardised rate ratio in amenable mortality 

(smoothed), total population, Australia and New Zealand, 1997–2006 
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Note: Rates have been smoothed by polynomial smoothing in Excel. 
 



68 Saving Lives: Amenable mortality in New Zealand, 1996–2006 

Table 27: Trends in amenable mortality (age- and sex-standardised rates, rate differences, 
and rate ratios), total population, Australia and New Zealand, 1997–2006 

Year Australia New Zealand Rate difference Rate ratio 

1997 120.0 141.2 21.2 1.18 
1998 112.3 140.2 27.9 1.25 
1999 106.8 146.0 39.2 1.37 
2000 102.0 132.3 30.2 1.30 
2001 97.7 128.6 30.9 1.32 
2002 95.8 122.6 26.8 1.28 
2003 90.9 122.4 31.5 1.35 
2004 85.4 118.2 32.7 1.38 
2005 82.0 111.9 29.8 1.36 
2006 76.9 103.2 26.4 1.34 

 
Amenable mortality rates, once standardised for age and sex, are consistently higher in 
New Zealand than in Australia.  Interestingly, on an absolute scale (ie, the SRD), the 
inequality remains stable over the decade, while on a relative scale (ie, the SRR), the 
inequality tends to increase slightly – from about one-quarter at the start to about one-
third higher at the end of the decade.  This implies that the trends in the two countries 
should be close to parallel – as can be seen by inspecting Figure 26, or by comparing 
the relative declines in amenable mortality in the two countries: over the decade, 
amenable mortality declined 36% in Australia versus 27% in New Zealand. 
 
How do the trends look when comparing New Zealand not with Australia but with the 
Australian states and territories?  Figure 28 shows that the Australian states – with the 
sole exception of the Northern Territory – are tightly clustered, with little variation in 
amenable mortality rates (rates are typically slightly higher for Tasmania and lower for 
the ACT).  New Zealand’s rates are about 20–30% higher than these clustered state 
rates, again with the exception of the Northern Territory. 
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Figure 28: Trends in amenable mortality, pooled sex, total population, Australian states and 
New Zealand, 1997–2006 
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Adjusting for GDP 
Even though the amenable mortality indicator has been designed to reflect variations in 
health care, it may not be completely independent of the level of economic 
development of the jurisdiction concerned, as captured by its gross domestic product 
(GDP).  So to ensure that our trans-Tasman comparison is not confounded by 
differences in GDP between the countries, we carried out a Poisson regression with 
amenable mortality count as the dependent variable, log of population as the offset, 
and age, year, country (Australia or New Zealand) and per capita GDP (in USD PPP 
[purchasing power parity], obtained from the OECD database) as the predictor 
variables.  All possible two- and three-way interactions were tested for but none were 
statistically significant, so the main effects model sufficed.  The model fit was good and 
the predicted amenable mortality rates from the model are shown below, along with the 
empirically observed rates (standardised for age) (Figure 29). 
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Figure 29: Trends in age- and sex-standardised amenable mortality, unadjusted and adjusted 
for per capita GDP, Australia and New Zealand, 1997–2006 
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Note: GDP per capita in USD PPP, from OECD database. 
 
Inspection of Figure 29 shows that adjusting for GDP made little difference, with the 
modelled rates showing similar between-country inequality in amenable mortality to the 
empirical rates. 
 

Trends in non-amenable mortality 
Trends in non-amenable mortality, standardised for age and sex and estimated as 
described above for amenable mortality, are shown below (Figures 30 and 31 and 
Table 28).  Once again, rates are consistently higher in New Zealand.  However, here 
there is clear evidence for the inequality increasing over the decade, on both absolute 
(SRD increases from 22 to 38 per 100,000) and relative (SRR increases from 1.2 to 
1.5) scales.  Thus non-amenable mortality declined 30% (versus 36% for amenable 
causes) over the decade in Australia but only 13% (versus 26% for amenable causes) 
in New Zealand.  So at the start of the decade, New Zealand’s rates were about 20% 
higher than Australia’s, while by the end of the decade they were over 40% higher. 
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Figure 30: Trends in non-amenable mortality, standardised for age and sex, total population, 
Australia and New Zealand, 1997–2006 
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Figure 31: Standardised rate differences and rate ratios in non-amenable mortality, total 

population, Australia and New Zealand, 1997–2006 
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Table 28: Trends in non-amenable mortality (age-standardised rates, rate differences and rate 
ratios), pooled sex, total population, Australia and New Zealand, 1997–2006 

Year Australia New Zealand Rate difference Rate ratio 

1997 112.5 134.1 21.6 1.19 
1998 108.1 133.7 25.6 1.24 
1999 107.0 135.4 28.4 1.27 
2000 102.2 130.4 28.1 1.28 
2001 97.2 131.9 34.7 1.36 
2002 93.2 129.1 35.9 1.39 
2003 89.4 129.3 39.9 1.45 
2004 85.5 127.5 42.0 1.49 
2005 82.4 119.9 37.5 1.46 
2006 78.9 117.0 38.1 1.48 

 
Figure 32 shows the comparison with Australian states and territories (for non-
amenable mortality).  Once again, there is little variation between Australian 
jurisdictions – with the sole exception of the Northern Territory (NT), which has rates 
approximately twice as high as the other Australian jurisdictions.  However, with respect 
to non-amenable mortality, New Zealand no longer lies midway between the clustered 
states and the NT, but instead has rates comparable to the latter jurisdiction. 
 
Figure 32: Trends in non-amenable mortality, pooled sex, total population, Australian states 

and New Zealand, 1997–2006 
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Adjusting for non-amenable mortality 
Although the construct of amenable mortality aims to distinguish causes of death 
sensitive to health system influences from those more affected by extra-health-system 
factors, this can be achieved only to a limited extent.  So when comparing amenable 
mortality rates across jurisdictions – which can vary widely in social, economic, cultural 
and environmental conditions, influencing the overall scope and structure of health 
systems – adjustment for more than demography and GDP is necessary to ensure a 
fair comparison. 
 
One way of doing this might be to build regression models incorporating a wide range of 
social and economic variables, beyond just GDP.  A simpler – and possibly more 
satisfactory – approach may be to adjust amenable mortality rates for any difference in 
non-amenable mortality rates (ie, effectively, ‘standardising’ amenable mortality for non-
amenable mortality).  We have done this below (Figure 33) by adjusting the New 
Zealand age-standardised amenable mortality rates by the Australia:New Zealand ratio 
of age-standardised non-amenable mortality rates for each calendar year (the 
Australian amenable mortality rates are unchanged from those shown above).  Linear 
regressions were then fitted to the adjusted data. 
 
Figure 33: Smoothed trends in amenable mortality, adjusted for non-amenable mortality, 

standardised for age and sex, total population, Australia and New Zealand, 
1997–2006 
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Once adjusted in this way, the New Zealand amenable mortality rates are no longer 
elevated compared to the Australian rates – if anything, in recent years they may even 
be slightly lower.  This suggests that the observed difference in amenable mortality 
rates between the two countries does not in fact reflect any difference in health system 
performance between the countries so much as social structural, cultural or 
environmental differences (beyond those captured in GDP) that also influence 
amenable mortality rates.  On the other hand, it could be argued that adjusting 
amenable for non-amenable mortality in this way may amount to ‘over-adjustment’.  
Clearly, this analysis is unable to illuminate the causes of the observed trans-Tasman 
difference in amenable mortality in any detail, and much further work would be 
necessary to delve deeper into this issue. 
 

Trends in inequalities 

Indigenous inequality 
For each country, the absolute (SRD) and relative (SRR) inequality in amenable and 
non-amenable mortality has been estimated for each year, comparing within each 
country its indigenous with its non-indigenous population (Figures 34 and 35, and 
Table 29). 
 
Figure 34: Indigenous–non-indigenous amenable mortality SRDs and SRRs, smoothed, 

Australia and New Zealand 1997–2006 
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Figure 35: Indigenous–non-indigenous, non-amenable mortality SRDs and SRRs, pooled 
sexes, Australia and New Zealand 1997–2006 
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Notes: For Australia, indigenous mortality is derived from Queensland, Western Australia, South Australia 
and Northern Territory only.  Total Australian rates are used for the non-indigenous rates. 
 
In both countries, indigenous inequalities in amenable mortality are unacceptably large 
and exceed corresponding inequalities in non-amenable mortality, whether measured 
on an absolute or a relative scale.  This suggests that health care does contribute to 
inequality in both countries. 
 
Interestingly, for non-amenable mortality, the indigenous disadvantage is similar if not 
identical in both countries: SRDs of about 120 per 100,000 and SRRs of just over 2.  
However, this is not the case for amenable mortality: SRDs are about 50% higher for 
indigenous versus non-indigenous Australians than for indigenous versus non-
indigenous New Zealanders (about 280 versus 180 per 100,000), while SRRs are about 
twice as high (around 4.5 versus 2.8). 
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Table 29: Indigenous–non-indigenous, non-amenable mortality SRDs and SRRs, pooled 
sexes, Australia and New Zealand 1997–2006 

Year Australia New Zealand 

Indigenous Total SRD SRR Indigenous Non-indigenous SRD SRR 

Amenable         
1997 552.8 120.0 432.8 4.61 300.8 125.4 175.4 2.40 
1998 505.6 112.3 393.3 4.50 309.2 123.7 185.5 2.50 
1999 332.2 106.8 225.4 3.11 331.5 128.1 203.4 2.59 
2000 446.5 102.0 344.4 4.38 301.1 116.8 184.2 2.58 
2001 412.7 97.7 315.0 4.22 302.2 112.8 189.5 2.68 
2002 413.8 95.8 318.0 4.32 296.0 106.9 189.1 2.77 
2003 382.7 90.9 291.7 4.21 275.0 107.3 167.6 2.56 
2004 366.3 85.4 280.8 4.29 278.3 102.0 176.2 2.73 
2005 362.7 82.0 280.6 4.42 256.6 96.7 159.8 2.65 
2006 354.7 76.9 277.9 4.62 252.1 87.8 164.3 2.87 

Non-amenable         
1997 284.3 112.5 171.9 2.53 255.3 122.3 133.0 2.09 
1998 301.9 108.1 193.8 2.79 259.7 121.7 138.1 2.13 
1999 327.8 107.0 220.8 3.06 266.1 123.0 143.1 2.16 
2000 260.8 102.2 158.5 2.55 259.4 117.9 141.5 2.20 
2001 244.4 97.2 147.3 2.52 262.1 119.0 143.1 2.20 
2002 215.6 93.2 122.4 2.31 257.5 116.7 140.8 2.21 
2003 214.0 89.4 124.6 2.39 267.8 115.4 152.4 2.32 
2004 219.7 85.5 134.2 2.57 250.1 115.2 135.0 2.17 
2005 193.7 82.4 111.3 2.35 242.8 107.2 135.6 2.27 
2006 184.6 78.9 105.6 2.34 222.4 105.5 116.9 2.11 

 
This suggests that the New Zealand health system may be succeeding more than its 
Australian counterpart in addressing indigenous health and discrimination.  However, 
data quality issues with respect to the Australian indigenous data, and comparability 
issues inherent in such comparisons, should be kept in mind. 
 

Deprivation 
Deprivation is measured in both countries using a census-based small area index, with 
scores categorised into quintiles (Q5 = most deprived fifth of small areas, Q1 = least 
deprived fifth of small areas).  However, the deprivation indices differ in their 
construction (eg, choice of census variables) and so are not strictly comparable.  Since 
comparability is probably greater on a relative than an absolute scale of measurement, 
we present only results for SRRs (Figure 36). 
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Figure 36: Q1–Q5 amenable and non-amenable mortality SRRs, smoothed, Australia and 
New Zealand 1997–2006 
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Relative inequality between most and least deprived small areas declined in New 
Zealand in the first half of the decade, then increased again in the second half – for 
both amenable and non-amenable mortality.  By contrast, socioeconomic inequality in 
amenable mortality remained stable throughout the decade in Australia, while 
corresponding non-amenable inequality increased (albeit not steadily). 
 
Socioeconomic inequality in amenable mortality was similar in both countries at the 
start and end of the decade, but lower for New Zealand in mid-decade, reflecting the 
difference in trajectories described above.  By contrast, for non-amenable mortality, 
socioeconomic inequality was persistently higher in Australia than in New Zealand (with 
the gap increasing over the decade). 
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PART III 

10 Amenable Mortality as an Indicator for Policy 
Amenable mortality has undergone something of a renaissance in recent years (Nolte 
and McKee 2008).  This reflects increasing interest on the part of the health policy 
community in health system performance assessment: policy makers and their advisors 
need to know whether taxpayers or insurance premium payers are getting value for the 
money spent on health care.  This in turn has led to the requirement for better 
indicators of the effectiveness of health systems – statistics capable of capturing the 
gain in population health status attributable to health care.  Research carried out over 
the past two decades, both overseas and in New Zealand, suggests that mortality-
based indicators, available from routine surveillance systems can partially meet this 
information need (Tobias and Yeh 2007, 2009).  In particular, ‘avoidable’ mortality, and 
more especially the cognate construct of ‘amenable’ mortality, has shown considerable 
promise in this regard. 
 
This had led governments and inter-governmental agencies (such as the European 
Union) across the economically developed world to explore how rates of amenable 
mortality can be used to monitor and compare the performance of national (and sub-
national) health systems (Nolte and McKee 2003, 2004, 2008).  Australia provides a 
good – and close-to-home – example: as of 1 July 2010 the National Partnership 
Agreements between the Commonwealth government and the states and territories will 
require the latter to monitor and report on ‘avoidable mortality’ as a key performance 
measure.  In New Zealand matters have not progressed this far, but there is 
considerable interest in the concept of amenable mortality – as evidenced by this 
report.  Indeed, this report presents a re-conceptualisation of the amenable mortality 
construct, drawing heavily on work being done by the AMIEHS project, aimed at 
optimising this statistic as a whole-of-system performance indicator. 
 
Yet it needs to be said up front that amenable mortality – even as redefined in this 
report – has both strengths and limitations as a health outcome measure.  Its strengths 
can be briefly enumerated: 
· mortality is (obviously) an important health outcome, and premature mortality even 

more so 
· the necessary data required to parameterise the indicator (deaths by cause and 

population estimates) is both robust and available at no extra cost. 
 
The list of weaknesses is somewhat longer: 
· the definition of prematurity (less than 75 years) is arbitrary and ageist 
· the classification of each cause of death as potentially amenable to health care or 

not is an inexact science 
· time series analysis is problematic, both because of diagnostic and coding changes 

over time and because of clinical innovations (ie, the code list is unstable and 
requires regular and frequent updating) 
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· timeliness of the data is also problematic – in New Zealand there is currently a delay 
in excess of 2 years between registration of death and statistical reporting of 
mortality by cause of death 

· amenable mortality rates are influenced by a host of factors beyond health care, and 
control of such confounding in statistical models may be incomplete 

· the exclusion of non-fatal health outcomes (morbidity, disability) means that this 
indicator can provide only a partial view of health at best 

· it could be argued that, as a summary index, amenable mortality disguises more than 
it reveals (eg, some causes of death included in the rubric may be increasing in 
incidence while others are decreasing, so the overall trend in amenable mortality 
may be relatively uninformative). 

 
How should we respond to this litany of limitations?  By not asking too much of this 
indicator.  Instead, its use should be restricted to an initial screen of health system 
performance, preferably as part of a wider suite of indicators that capture non-fatal as 
well as fatal health outcomes.  Once a warning signal is identified, the next step should 
be to drill down to the individual conditions or condition groups included in the rubric to 
identify more precisely where the poor performance is located, thus enabling more in-
depth investigation to be carried out.  The ultimate aim is, of course, to identify – and 
implement – specific corrective action.  Evaluation of the corrective action should 
include an assessment of its impact on the elevated amenable mortality rate that led to 
its identification in the first place.  In short, amenable mortality is best thought of as a tin 
opener rather than a dial. 
 
Nolte and McKee (2004) have also introduced the concept of ‘tracer conditions’: 
selected conditions within the amenable mortality cluster that could be separately 
monitored, because trends and contrasts in these tracers reflect the performance of 
specific subsystems (eg, primary care, oncology services).  However, to date little work 
has been undertaken, to our knowledge, to identify and validate such tracer conditions, 
so this remains an interesting concept to be explored through further research, rather 
than a practical monitoring tool. 
 
From the perspective of practical use of amenable mortality as a whole-of-system 
performance measure, care should always be taken when applying this indicator to 
jurisdictions with small populations and few deaths.  Pooling data over a period of 
years, or more sophisticated statistical methods such as small domain estimation or the 
hierarchical Bayesian approach used in this report, may be necessary.  Finally, for 
reasons of both diagnostic and coding consistency, and to reflect advances in health 
technologies, trend analysis should be restricted to relatively brief periods – one or 
perhaps two decades at the longest. 
 
Provided these rules are followed, amenable mortality as defined here should be useful 
as an indicator of health system performance.  Perhaps the best-known example of the 
application of amenable mortality in this way is the analysis of international trends in 
amenable mortality among 19 OECD countries from 1995 to 2003 carried out by Nolte 
and McKee (2003, 2008).  This showed that age-standardised amenable mortality rates 
declined significantly in all 19 countries over the study period – with the sole exception 
of the United States, where rates remained stable.  The authors speculated that this 
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reflected high rates of amenable mortality in the uninsured US subpopulation, which 
was confirmed in other studies (Wilper et al 2009). 
 
A second example is an elegant study from Taiwan (Lee et al 2010).  Universal health 
insurance was introduced in Taiwan in 1995, leading to rapid improvement in access to 
health care.  But did this necessarily improve the health of the population?  The authors 
reasoned that identification of a discontinuity in the trend in amenable (but not non-
amenable) mortality using joinpoint regression analysis might answer this question.  
They were able to show that deaths from amenable causes declined slowly from 1981 
to 1996 (approximately 1.0–1.5% per year), after which the decline accelerated sharply 
(to 5.8% per year from 1996 to 1999) before settling back to a more moderate level.  
Furthermore, the acceleration was greatest in the young and the old and least in those 
of working age – consistent with changes in the level of coverage.  By contrast, non-
amenable mortality declined at a stable rate of 0.6–0.7% per year throughout the period 
from 1981 to 2005.  While not conclusive, this analysis provides strong supportive 
evidence of the success of Taiwan’s health policy reform. 
 
Beyond this fundamental application of amenable mortality to assess the performance 
of national (and sub-national) health systems, there is a range of other policy-relevant 
questions that can be asked with the help of this indicator – many of which have been 
illustrated in this report and are further summarised below. 
 

Remaining scope for health gain 
The current level of amenable mortality achieved by a jurisdiction can be thought of as 
indicating the potential that still exists for population health gain through realistic 
improvements in that jurisdiction’s health system.  However, the new definition of 
amenable mortality as developed for, and used in, this report implies that amenable 
mortality cannot realistically be eliminated.  By definition over 30% of these deaths 
should not have occurred, given access to currently available health technologies, 
suggesting that a one-third reduction from the current level of amenable mortality 
represents a feasible target. 
 
From chapter 1 this can be seen to correspond currently to approximately 1646 deaths 
at under 75 years of age per year, including 50 deaths in children, 81 deaths in 
adolescents and 1515 deaths in adults (assuming the same proportionate reduction 
across all age groups).  Given the male excess risk of amenable mortality, an equal 
proportionate reduction for both sexes would yield 1025 fewer male deaths but ‘only’ 
621 fewer female deaths. 
 
In terms of specific causes – and again assuming the same proportionate reduction 
across all included causes of death – a 30% reduction, if it could be implemented 
today, would imply 830 fewer cardiovascular deaths, 393 fewer cancer deaths, 
317 fewer injury deaths and 106 fewer deaths from other included causes (all at less 
than 75 years of age) per year.  These therefore represent feasible targets for the 
relevant health services, although detailed target setting would require consideration of 
the effectiveness and cost-effectiveness of the specific interventions to be undertaken 
in each service category. 
 



 Saving Lives: Amenable mortality in New Zealand, 1996–2006 81 

Incremental gain from health care over the past decade 
How many avoidable deaths would have occurred in 2006 had 1996 amenable mortality 
rates continued unchanged over the decade?  This is easily estimated from the data 
presented in Part II of this report, but this estimate needs to be corrected for the 
simultaneous decline in non-amenable mortality that also occurred over the decade 
(assuming that the same forces – unrelated to health care – that drove this decline had 
an equivalent impact on amenable causes of death as well).  That is, we are interested 
in how many additional lives were saved as a result of the faster decline in amenable 
than non-amenable mortality over the decade.  This estimate provides one measure, 
albeit incomplete, of the health gain achieved from the increase in spending (in real per 
capita terms) on personal health care services over the decade. 
 
From the data presented in this report, we estimate this parameter to have been 
7388 fewer deaths in total (ie, cumulatively over the decade), or approximately 739 per 
year on average.  While this clearly represents a massive return on the increased 
investment in health care over the decade, it is nevertheless a very incomplete measure 
of this yield: much health care expenditure is aimed at morbidity and disability reduction 
with little expectation of life extension.  Having said this, use of the amenable mortality 
construct in this way can be considered a first step towards the complex yet essential 
task of quantifying the social impact of health care in terms of the (marginal) health gain 
achieved by the population through (incremental) expenditure of societal resources on 
health care (Box 1). 
 

Box 1: Quantifying the impact of health care on population health: an extract 
from The European Health Report 2009 
“The function of health systems in improving health has been empirically assessed and 
debated for decades.  Some studies have taken an inventory approach to examining how 
individual health services affect the burden of disease.  These types of studies have 
demonstrated a positive effect on health in terms of reducing disease or mortality – 
although the findings assume that health gains in clinical trial settings will translate into 
population-level improvements in health. 

Other studies have taken a production–function approach, identifying the health [care] 
input and other explanatory variables that are significantly associated with health 
outcomes.  Although many such studies have identified significant associations between 
health care expenditure and outcomes, their methodological limitations, often stemming 
from data availability, prevent drawing firm conclusions about the causal relationship. 

A third approach aims to monitor deaths that are amenable to health care.  These 
avoidable deaths have declined in most countries since the 1980s, suggesting that 
improved health care has positively affected outcomes.  Moreover, the rates of amenable 
mortality vary widely across countries.  This suggests that policy-makers can improve 
population health by enhancing the performance of the health system”. 

WHO.  2009.  The European Health Report 2009.  Geneva: World Health Organization, 
p.94. 
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What would be the societal benefits from reducing inequalities in 
health care? 
The current level of inequalities in amenable mortality indicates the scope for health 
gain by reducing inequality.  For example, if the difference in amenable mortality rates 
between Māori and Pacific ethnic groups and their respective reference groups could 
be (instantly) eliminated, how many fewer deaths would occur (ie, what reduction would 
be seen in the population’s amenable mortality rate)? 
 
From the data presented in Part II of this report we estimate that eliminating ethnic 
inequalities in amenable mortality would reduce the current rate by 34% (from 252.1 to 
166.4 per 100,000) and 43% (from 200.8 to 114.5 per 100,000) for Māori and Pacific 
ethnic groups, respectively.  That is, there would be 731 rather than 1108 deaths per 
year in Māori under-75-year-olds from causes amenable to health care, and 218 rather 
than 383 Pacific deaths, giving a total of 542 fewer amenable deaths per year.  This 
demonstrates that a reducing inequalities approach might be a feasible way to achieve 
substantial health gain for the nation as a whole while simultaneously producing equity 
gain. 
 

What would be the equity gain from reducing inequalities in health 
care? 
From an equity perspective it is possible to use the amenable mortality construct to ask 
what contribution to social inequality in health is currently being made by inequality in 
access to and quality of health care.  One way of estimating this contribution – and 
hence the potential of health care to contribute to equity gain – is to estimate the 
inequality in amenable mortality as a proportion of the total inequality in under-75 
mortality.  This estimate (for Māori–non-Maori inequality* and inequality between the 
lowest and highest deprivation quintile) can be derived from the data presented in this 
report, and these estimates are represented below by means of floating bar charts; a 
key is also provided to explain how the floating bar charts are set up and the 
percentage contribution calculated (Figures 37, 38 and 39).  The analysis is shown for 
2006 only, but could be done for other periods as well. 
 

 
* Estimates for Pacific or Asian inequality could also be produced. 
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Figure 37: Key to the following floating bar charts 
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a = all-cause mortality rate in Sample 1 
b = amenable mortality rate in Sample 1 
c = all-cause mortality rate in Sample 2 
d = amenable mortality rate in Sample 2 
e = a–c (difference in all-cause mortality rate between Sample 1 and Sample 2) 
f = b–d (difference in amenable mortality rate between Sample 1 and Sample 2) 
g = (b-d) / (a-c) (this is the amenable mortality contribution to health gain [or health inequality]) 
 
Figure 38: Māori–non-Māori inequality in amenable and total under-75 mortality, 2006 
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Figure 39: Socioeconomic inequality in amenable and total under-75 mortality, 2006 
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As can be seen from Figures 38 and 39, we estimate that in 2006 inequality in health 
care accounted for approximately 62% (males) and 54% (females) of the total Māori–
non-Māori mortality inequality (adjusted for age),1 and approximately 60% (males) and 
58% (females) of the corresponding socioeconomic inequality (adjusted for age and 
ethnicity).  That is, achieving equity in health care access and quality could make a 
substantial contribution towards achieving equity in health outcomes between ethnic/ 
socioeconomic groups. 
 
This finding contradicts the often-repeated claim that structural change is the only 
effective means for reducing social inequalities in health.  Instead, the estimates 
reported here imply that improvements in access to, and quality of, health care for 
disadvantaged and marginalised groups could substantively reduce health inequalities 
between them and their more privileged counterparts.  Furthermore, this is a strategy 
that does not require major social structural change, is within the power of the health 
system to implement on its own, and could be highly cost effective. 
 
At the same time, these findings do not imply that access to and through health care, or 
the quality of the care provided, are not themselves shaped by upstream macro-social 
and economic forces.  Rather, a joint strategy that focuses simultaneously on both 
intra-and inter-sectoral change appears most likely to succeed in improving both the 
level and distribution of health. 
 

 
1 Ethnic inequalities are not adjusted for socioeconomic differences between ethnic groups, as the latter 

are mediators, not confounders, of the ethnic inequality.  Socioeconomic inequalities, on the other 
hand, should be adjusted for any difference in ethnic composition between the socioeconomic strata. 
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What can we learn from inter-DHB variation in amenable mortality? 
Variation in amenable mortality rates across DHBs is potentially worthy of study, but 
interpretation is made difficult by wide uncertainty intervals (reflecting thin data, 
especially for the smaller DHBs – death, whether amenable or otherwise, being 
fortunately a relatively rare event).  We have attempted to deal with this small number 
problem by using a hierarchical Bayesian modelling approach.  Despite 95% credible 
intervals that are still fairly wide, this analysis finds some variation (~40%) in amenable 
mortality rates after adjusting for differences between DHBs in population age, ethnic 
and socioeconomic distributions. 
 
The residual variation could be considered an indicator of DHB performance, provided 
the adjustment for compositional differences has been fully effective, which is unlikely.  
Also, other contextual differences (eg, whether a DHB is more or les urbanised) have 
not been adjusted for in our model.  Nevertheless, and bearing these caveats in mind, 
residual variation in amenable mortality rates does provide one possible overall whole-
of-system outcome indicator for assessing DHB performance. 
 
Our analysis thus indicates that several DHBs may be performing slightly less well than 
expected (in that their fully adjusted amenable mortality rates fall into the upper tertile of 
rates), while others (Waitemata and Nelson–Marlborough) may be performing slightly 
better than expected.  If nothing else, such findings may serve as indicators (‘tin 
openers’) of possible problems worthy of more in-depth investigation, starting by drilling 
down a level to the individual conditions (and associated health services) within the 
amenable mortality rubric.  For example, suppose that routine monitoring uncovers a 
relatively high adjusted amenable mortality rate in a certain DHB.  Drilling down to the 
condition group level might establish (let us say) that this DHB’s relatively poor 
performance is being driven largely by low cancer survival rates.  An in-depth review of 
the DHB’s oncology service would then be in order. 
 
Monitoring trends in DHB performance in this way may be even more informative than a 
single point-in-time analysis, although the timeliness of cause of death data is currently 
problematic.  Unlike avoidable hospitalisations (for example), which can be monitored 
quarterly with a rolling six-month delay, avoidable mortality can never be a real-time 
indicator, although the current two- to three-year delay should be reducible to as little as 
12 to 15 months, as is already the case in Australia. 
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How does the performance of the New Zealand health system 
compare with that of Australia? 
Amenable mortality is perhaps most useful as a whole-of-system performance measure 
at the national level, which implies the ability to make comparisons with other similar 
(peer group) countries.  Unfortunately, at present the new definition of amenable 
mortality developed herein has been used only in New Zealand and Australia, so we 
are currently limited to a trans-Tasman comparison.  However, once the AMIEHS code 
set is available, it should be possible to compare New Zealand with the EU countries, 
and ultimately all OECD countries.  Of course, valid international benchmarking beyond 
the Tasman world will require more than just agreement on a common code set: 
inter-country differences in diagnostic practices and usage of ICD-10 codes in relation 
to cause of death assignment will also need to be ironed out. 
 
The trans-Tasman comparison reported here reveals one very important caveat: 
amenable mortality rates should not be compared in isolation.  Had this been done, we 
would have concluded that New Zealand’s 25% higher rate (standardised for age) 
reflected a health system performing poorly relative to Australia’s.  The fact that the two 
countries experienced a similar (or greater) inequality in non-amenable mortality rates 
as well suggests that both groups of conditions (amenable and non-amenable) are 
affected by similar social, economic, cultural, demographic and environmental (eg, 
sunshine hours and hence vitamin D levels) differences between the two jurisdictions.  
Once corrected for differences in non-amenable mortality (as a proxy for these 
underlying ‘structural’ factors), no difference in amenable mortality remains (or a slight 
New Zealand advantage is seen in recent years), suggesting that the two health 
systems are in fact performing at a similar level of effectiveness. 
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11 Monitoring Amenable Mortality 
Further work is required at the international level to standardise the definition of 
amenable mortality and the associated code set, and to align diagnostic practices for 
assigning causes of death and the coding of diagnoses to ICD-10 and its future 
updates, before this statistic can be safely used for benchmarking a country’s health 
system performance.  Much of this further development should be achieved by the 
AMIEHS study, assisted by this report, along with ongoing work by the OECD and the 
Commonwealth Fund, among others. 
 
Fortunately, these international inconsistencies by and large do not apply to monitoring 
of variation in amenable mortality rates at the sub-national level.  In New Zealand, 
monitoring of inequalities in amenable mortality between DHBs should be largely 
unaffected by differences in diagnostic and coding practices.  Interpretation of such 
differences, however, requires adjustment for compositional and contextual differences 
(other than health care system differences) between DHBs, as was (partially) done in 
this report.  More problematic is the small-number problem, which can disguise real 
differences in performance between DHBs.  The hierarchical Bayesian approach to 
modelling used in this report attempts to overcome both confounding and sparse data 
problems, but alternative solutions are also possible and should be explored (eg, small-
domain estimation methods). 
 
One additional methodological development required to sharpen the focus of amenable 
mortality as an indicator of health system performance is adjustment of condition-
specific mortality rates for incidence or case fatality, as relevant.  Any condition-specific 
mortality rate is a function of both the incidence of the condition and its case fatality 
(lethality).  So if a condition has been classified as ‘amenable’ because its linked 
intervention acts by reducing the incidence of the condition, then ideally the amenable 
mortality rate for this condition should be adjusted for any coincidental change in case 
fatality.  Equally – and more commonly – amenable mortality rates for conditions where 
the key intervention works by reducing case fatality (ie, most clinical treatments) should 
be adjusted for any coincidental change in disease incidence. 
 
Methods for doing such incidence or case fatality adjustment are not yet well developed 
(Treurniet et al 1999) and, in any case, the necessary data to permit adjustment may be 
lacking.  Similarly, adjustment for potential confounding of amenable mortality risks by 
case severity, acuity and co- or multi-morbidity (ie, clinical complexity) may be 
worthwhile, yet the secondary data sources generally used for amenable mortality 
estimation may not capture these additional clinical variables. 
 
While future updates of this report should attempt such further adjustment, the 
amenable mortality rates reported here can still provide useful insights into health 
system performance.  At the same time, this lack of adjustment for incidence / case 
fatality and clinical complexity reinforces the assertion – made repeatedly throughout 
this report – not to expect too much from this indicator and not to use it on its own.  
Amenable mortality, especially as currently defined and operationalised, works best as 
a tin opener or warning signal that should be interpreted alongside other indicators, and 
used to initiate further, more detailed, investigation as necessary, drilling down into 
specific conditions and their associated health services. 
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