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Whakamōhiotanga: 
Introduction
This report on rural hospitalisations, Mātātuhi Tuawhenua: Rural Hospitalisations 2007 to 2011, 
supplements the main report on Māori rural health, Mātātuhi Tuawhenua: Health of Rural Māori 2012. 
The main report includes indicators for Māori and non-Māori residents of main and satellite urban 
areas, independent urban areas, and rural areas. The indicators were sourced from death registrations, 
surveys on health and disability, and socioeconomic data (Ministry of Health 2012).

This report presents data on public hospitalisations for rural Māori and rural non-Māori. In contrast 
to the main report, comparisons are not made between urban and rural populations; instead the 
report focuses primarily on disparities between Māori and non-Māori living in rural areas. During the 
development of this report, it was found that rural hospital discharges were undercounted, therefore 
comparisons between urban and rural populations would not be valid for hospitalisation data.

Hospitalisation data by themselves are not a measure of need, nor of the extent to which the health 
system is meeting need. However, when examined alongside other information on health status, 
they can contribute to our understanding of whether Māori are receiving equitable access to the most 
appropriate health services (Robson, Robson et al 2007). Many of the causes of admission presented 
in this report were chosen because they are potentially preventable through public health actions 
(including measures that require actions outside of the health system), or through effective primary 
health care (Ministry of Health 2010). They are also consistent with indicators presented in Tatau 
Kahukura (Ministry of Health 2010).

Overall the snapshots of rural health presented in this report, and in the main report, show that Māori 
health must be prioritised in rural health policy, planning, and service or programme development.
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Ngā tapuae me ngā 
raraunga: Methods and 
data sources
Data sources
Numerators
Public hospital discharge data for the period January 2007 to December 2011 were obtained from 
the Ministry of Health and were used as numerators in the calculation of population rates of 
hospitalisations. The rate estimates the annual risk of being admitted to hospital, for a particular 
cause, in a particular age–sex–ethnic group, during the period 2007–11. For avoidable and ambulatory 
sensitive hospitalisations, rates were calculated for the period 2008–11 due to a change of coding 
related to emergency department admissions in 2008.

Full details of International Classification of Diseases (ICD-10) codes used for primary causes of 
admission to hospital are given in Appendix 1.

Rates of admission for causes of injury (eg, intentional self-harm) were calculated from the first 
recorded cause on the hospital discharge record.

The urban/rural residence status was determined from the domicile code attached to the public 
hospital discharge record. As mentioned in the Whakamōhiotanga: Introduction, rural hospital 
discharges are likely to be undercounted (see also Appendix 4). The reasons for this undercount have 
yet to be fully investigated. However, we have no reason to assume the rural undercount varies between 
Māori and non-Māori. Hence relative comparisons of Māori and non-Māori rates are likely to be valid.

Denominators
Mid-year population estimates were used as denominator data in the calculation of population rates 
of hospitalisations. Population estimates by Census Area Unit (CAU), using 2006 boundaries, were 
obtained from Statistics New Zealand for 2001 and 2006 to construct new denominators for rural  
areas by age, sex and ethnicity. Yearly populations were estimated by linear extrapolation. These  
were summed for the period 2007–11 to provide five-year denominators (or for the period 2008–11  
for avoidable and ambulatory sensitive hospitalisations to provide four-year denominators).

Methods
Ethnicity 
Public hospitalisation rates are presented for Māori and non-Māori rural residents. A hospital 
discharge record was classified as being for a Māori person if any one of their recorded ethnicities was 
Māori. All others were classified as non-Māori.

Although we have no evidence that the undercount of rural hospital discharge data differ substantially 
between Māori and non-Māori, overall hospitalisation statistics continue to undercount Māori  
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(Harris et al 2007; Cormack and Harris 2009). Therefore, to improve the Māori hospitalisation 
estimates, Māori adjusters were calculated by using an encrypted National Health Index (NHI) number 
to link hospitalisation data 2007–10 to death registrations 2007–10, and hospitalisation data 2007–10 to 
Housing New Zealand Corporation’s tenant data 2007–10. Both death registrations and Housing New 
Zealand Corporation’s tenant data are assumed to be reliable sources of ethnicity data. Further details 
of the calculations of ethnicity adjusters are provided in Appendix 3.

The adjusters were applied to the number of Māori hospitalisations (as recorded on the hospitalisation 
dataset) to estimate Māori numbers. Non-Māori numbers were estimated as the difference between the 
total number of hospitalisations and the adjusted number of Māori hospitalisations. The standard error 
on the adjusters was incorporated into the 95 percent confidence intervals for the hospitalisation rates 
and ratios.

Standardisation
Age standardisation allows comparison between ethnic groups with different age distributions. The 
indicators are presented as age-standardised rates by sex and are expressed as a rate per 100,000. 
Direct age–sex-standardisation, to a population with equal numbers of males and females and 
the age distribution of the total Māori population from the 2001 Census, was used for total Māori 
and non-Māori population rate ratios in this report (Robson, Purdie et al 2007). The 2001 Census 
Māori population distribution can be found in Appendix 2. Age-standardised rates by sex were also 
calculated. The age–sex-standardised rate was not calculated for counts less than five.

Standardising to the Māori population provides rates that closely approximate the crude Māori rates 
(ie, the actual rates among the Māori population) while also allowing comparisons with the non-Māori 
population. Care should be taken when using data from another source that are standardised using a 
different standard population, as comparability with the data in this report will be affected.

Age groups
For some indicators in this supplementary report, the data are presented across all ages in the 
population. For a selection of indicators, data are presented for certain age groups (eg, 15 years and 
over) but are still age-standardised to allow comparisons between Māori and non-Māori. For all 
indicators, the relevant age group is noted in each figure.

Rate ratios
Standardised rate ratios (RR) and 95 percent confidence intervals (CI) were calculated to compare the 
Māori population with the non-Māori population. The RR is equal to the age-standardised  
Māori hospitalisation rate divided by the age-standardised non-Māori hospitalisation rate. Thus the 
non-Māori population is used as the reference population.

For example, an age-standardised RR of 1.50 means that the rate is 50 percent higher in Māori than in 
non-Māori (or 1.5 times the non-Māori rate), after taking into account the different age structures of 
these two populations.

Māori and non-Māori RRs and their CIs are given in the body text of this report. If the CI of the RR does 
not include the number 1, the ratio is said to be statistically significant.

Ninety-five percent confidence intervals
The rates and ratios presented are estimates of the ‘true’ rate or ratio, calculated using data available. 
The 95 percent confidence interval (CI) indicates the interval that has a 95 percent probability of 
enclosing the ‘true’ value.
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The CI is influenced by the population size of the group. When the population is small, the CI becomes 
wider and there is less certainty about the rate.

When the CIs of two groups do not overlap, the difference in rates between the groups is statistically 
significant. Sometimes, even when there are overlapping CIs, the difference between the groups may 
be statistically significant. In this report, if CIs overlap but a difference has been reported, a test of 
statistical significance (the log-transformation method) was performed (Clayton and Hills 1993).

Rural classification
The New Zealand Urban–Rural Profile (experimental) classification categorises urban and rural areas 
into seven categories (Statistics New Zealand 2004):

•	 main urban areas

•	 satellite urban areas

•	 independent urban areas

•	 rural areas with high urban influence

•	 rural areas with moderate urban influence

•	 rural areas with low urban influence

•	 highly rural/remote areas.

This report groups the four rural categories together as ‘rural’ and presents data for these areas only.
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How to interpret data
The following diagram provides useful information for interpreting the figures in this report.

Figure xx: Total cardiovascular disease hospitalisations, Māori and non-Māori rural residents aged  
35 years and over, by sex, 2007–11

The legend shows what 
groups are represented 
by the different 
shadings or colours in 
the graph, for example, 
Māori or non-Māori.

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further 

information.
 Rural hospitalisations may be underestimated due to domicile 

coding errors. 

Source: Public Hospital Discharges, Ministry of Health

Rate per 100,000

Female Male

Māori
non-Māori

4000

2000

0

The y axis provides the units of measure 
used, such as rate (of hospitalisations) 
per 100,000 population.

The x axis labels provide information 
about whether the data refer to, for 
example, males or females, different 
age groups, or disease categories.

The source acknowledges where the 
data has been sourced from.

These lines represent the 95 percent 
confidence interval for the rate represented.  
If the confidence interval lines for the different 
groups (Māori or non-Māori) do not overlap,  
the difference is statistically significant.

The figure’s title indicates what the figure is about.

The notes provide extra information 
about the indicators.
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Ngā mana hauora tūtohu:  
Health status indicators
This section presents data on hospitalisations that are indicative of health status, comparing rates for 
rural Māori with rates for rural non-Māori.

Cardiovascular disease
Cardiovascular disease is a broad term that includes a range of diseases affecting the heart and blood 
vessels. Ischaemic heart disease, stroke, heart failure and rheumatic heart disease are some of the 
important types of cardiovascular disease.

Among rural residents aged 35 years and older, rates of hospitalisation for cardiovascular disease were 
twice as high for Māori as for non-Māori (RR 1.95, CI 1.89–2.01) during the period 2007–11.

Figure 1: Total cardiovascular disease hospitalisations, Māori and non-Māori rural residents aged  
35 years and over, by sex, 2007–11 

Rate per 100,000

Female Male

Māori
non-Māori

4000

2000

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate - see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 1 shows that females had lower rates of admission for cardiovascular disease than males among 
both Māori and non-Māori.

Māori females were more than twice as likely as non-Māori females to be hospitalised for 
cardiovascular disease (RR 2.40, CI 2.28–2.51).

Among males, the Māori rate of admission was 70 percent higher than the non-Māori rate (RR 1.69,  
CI 1.62–1.76).
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Ischaemic heart disease
Ischaemic heart disease occurs when the blood supply to the heart muscle is reduced and some of the 
heart muscle becomes deprived of oxygen resulting in angina (chest pain) or a heart attack. Invasive 
revascularisation procedures such as angioplasty (involving a catheter inserted into the artery to 
reduce the blockage), or coronary artery bypass and graft (open heart surgery) can relieve symptoms of 
angina and decrease the risk of heart attacks (Curtis et al 2007). 

Among rural residents, the rate of hospitalisation for ischaemic heart disease was 60 percent higher 
for Māori than for non-Māori (RR 1.63, CI 1.55–1.72) during 2007–11. However, there was no significant 
difference between Māori and non-Māori cardiac revascularisation procedure rates (coronary 
artery bypass and graft and angioplasty) during this period (RR 1.07, CI 0.95–1.21). This may indicate 
differences in access to interventions for ischaemic heart disease for Māori compared with non-Māori.

Figure 2: Ischaemic heart disease hospitalisations and procedures, Māori and non-Māori rural 
residents aged 35 years and over, by sex, 2007–11 

!

Rate per 100,000
1200

600

0

Female Male

Māori
non-Māori

IHD Revascularisations IHD Revascularisations

Notes:   Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Revascularisation procedures include coronary artery bypass graft and angioplasty procedures.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 2 shows that rural Māori females were more than twice as likely as non-Māori females to be 
hospitalised for ischaemic heart disease (RR 2.34, CI 2.14–2.55). Rates of revascularisation, however, 
were only 50 percent higher for Māori females (RR 1.47, CI 1.17–1.83) than for non-Māori females.

Among rural males, Māori were 30 percent more likely than non-Māori to be admitted for ischaemic 
heart disease (RR 1.34, CI 1.25–1.44), but had similar revascularisation rates (RR 0.97, CI 0.84–1.12).
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Stroke
A stroke occurs when the blood supply to the brain is interrupted. This can happen when a blood vessel 
in the brain or neck either is blocked or bursts. This deprives the brain of oxygen, causing damage to 
the brain cells. Some of the main risk factors for stroke include hypertension (raised blood pressure), 
type 2 diabetes and smoking. Organised stroke care, including early and coordinated rehabilitation, 
can reduce mortality and morbidity after stroke (Curtis et al 2007). 

Stroke hospitalisation rates for rural Māori were twice those of non-Māori (RR 2.10, CI 1.92–2.30). 

Figure 3: Stroke hospitalisations, Māori and non-Māori rural residents aged 35 years and over,  
by sex, 2007–11

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 3 shows that among rural females, Māori had three times the risk of being admitted for stroke 
compared with non-Māori (RR 3.02, CI 2.65–3.43). Māori males in rural areas were 50 percent more 
likely than rural non-Māori males to be hospitalised for stroke (RR 1.48, CI 1.29–1.69).

Rate per 100,000

Female Male

Māori
non-Māori

500

250

0
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Heart failure
Heart failure is a chronic condition that happens when the heart’s muscle becomes too damaged to 
adequately pump the blood around the body. The heart still works but is less effective which means 
the organs do not get enough blood and oxygen, leading to fluid retention, shortness of breath 
and reduced exercise tolerance (Curtis et al 2007). Heart failure is responsive to appropriate care 
including medications and healthy lifestyle management. In some cases, pacemakers and implantable 
cardioverter defibrillators can help manage rhythm and electrical disturbances associated with heart 
failure (National Heart Foundation of New Zealand 2012).

Figure 4: Heart failure hospitalisations, Māori and non-Māori rural residents aged 35 years and over,  
by sex, 2007–11
Rate per 100,000

Female Male

Māori
non-Māori

800

400

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 4 shows that heart failure hospitalisation rates were over five times higher for Māori than for 
non-Māori in rural areas, among both males (RR 5.26, CI 4.67–5.92) and females (RR 5.82, CI 4.99–6.79).
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Rheumatic heart disease
Rheumatic heart disease is a chronic heart condition that can be prevented and controlled. It is caused 
by one or more attacks of rheumatic fever, which usually occurs in childhood, following a group A 
streptococcal (strep) infection. In some cases the infection affects the heart and may result in scarred 
valves, weakened heart muscle or damage to the sac enclosing the heart (World Heart Federation 2012). 
Surgery is often required to repair or replace heart valves in patients with severely damaged valves.

Treating strep throat with antibiotics can prevent rheumatic fever. Regular antibiotics (usually 
monthly injections) can prevent patients with rheumatic fever from contracting further strep 
infections and causing progression of valve damage. Rheumatic fever prevention also requires 
interventions to improve poverty, housing, education and employment (White et al 2010). 

Among rural residents aged 15 years and older, Māori were four times more likely to be hospitalised for 
chronic rheumatic heart disease (CRHD) than non-Māori (RR 3.90, CI 2.87–5.31).

Figure 5: Chronic rheumatic heart disease hospitalisations, Māori and non-Māori rural residents aged 
15 years and over, by sex, 2007–11

Rate per 100,000

Female Male

Māori
non-Māori

80

40

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 5 shows that the rate of admission for CRHD for rural Māori females was 17 times higher than 
the rate for rural non-Māori females (RR 17.64, CI 7.21–43.20).

There was no significant difference in hospitalisation rates for CRHD between Māori and non-Māori 
males living in rural areas (RR 1.39, CI 0.90–2.14).
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Chronic obstructive pulmonary disease
Chronic obstructive pulmonary disease (COPD) covers conditions such as emphysema and chronic 
bronchitis. It is a non-reversible lung disease resulting in shortness of breath. Risk factors include 
exposure to tobacco smoke, air pollution, dust, chemicals, long-standing asthma and chronic 
chest infections. Early diagnosis and good management of COPD, including quitting smoking, 
pharmaceutical support, pulmonary rehabilitation and having a warm, well-ventilated home, can 
slow the progression of the disease (BPACnz 2012). Severe flare-ups (exacerbations) can result in 
hospitalisations and accelerate a decline in lung function.

Among rural residents aged 45 years and older, the Māori rate of admission for COPD was four times 
that of non-Māori (RR 3.87, CI 3.60–4.16) during the period 2007–11.

Figure 6: Chronic obstructive pulmonary disease hospitalisations, Māori and non-Māori rural 
residents aged 45 years and over, by sex, 2007–11

Rate per 100,000

Female Male

Māori
non-Māori

1800

900

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 6 shows that among rural Māori, female COPD admission rates were higher than male rates. 
Among rural non-Māori, females and males had similar rates.

Rural Māori females were over four times more likely than non-Māori females to be hospitalised for 
COPD (RR 4.58, CI 4.13–5.07).

Māori males were three times more likely than non-Māori males in rural areas to be admitted for COPD 
(RR 3.18, CI 2.87–3.52).



12 Mātātuhi Tuawhenua: Rural Hospitalisations 2007 to 2011

Asthma
Asthma is a lung condition that causes difficulty breathing. Asthma triggers can include colds and 
flu, allergens, exercise, smoke, fumes, dust, cold weather or dry air, emotions, and some medications. 
Although asthma cannot be cured, attacks can be prevented with appropriate use of medications and 
by avoiding potential triggers, supported by asthma self-management plans (Advocacy and Education 
Committee of the Asthma Foundation 2010). Warm, dry, well-ventilated housing can help constrain the 
development and exacerbation of asthma (Quansah et al 2012).

Among rural residents aged 5–34 years during 2007–11, Māori were twice as likely as non-Māori to be 
hospitalised for asthma (RR 2.14, CI 1.86–2.48). Figure 7 shows this finding was the same for females 
(RR 2.24, CI 1.82–2.76) and males (RR 2.05, CI 1.67–2.51).

Figure 7: Asthma hospitalisations, Māori and non-Māori rural residents aged 5–34 years, 
by sex, 2007–11

Rate per 100,000

Female Male

Māori
non-Māori

350

175

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health
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Diabetes
Renal failure (kidney failure) and lower limb amputations are two of the potentially preventable 
complications of diabetes. High rates of hospitalisation for these two conditions among people with 
diabetes indicate a higher risk of diabetes complications.

Among rural residents aged 15 years and older, rates of hospitalisation for renal failure with concurrent 
diabetes were over 10 times higher for Māori than for non-Māori (RR 10.66, CI 8.04–14.13) during the 
period 2007–11.

Figure 8: Diabetes complications indicators, Māori and non-Māori rural residents aged 15 years and 
over, by sex, 2007–11

Rate per 100,000

 Female Male Female Male
 Renal failure  Lower limb amputation 
 with concurrent diabetes with concurrent diabetes

Māori
non-Māori

150

75

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Includes type 1 and type 2 diabetes.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 8 shows that the risk of hospitalisation for renal failure with concurrent diabetes was 13 times 
higher for Māori females than for non-Māori females living in rural areas (RR 13.60, CI 7.17–25.80). The 
risk for rural Māori males was nine times higher than for rural non-Māori males (RR 9.35, CI 6.98–12.51).

Age–sex-standardised rates of hospitalisations for lower limb amputation with concurrent diabetes 
were four-and-a-half times higher for rural Māori than for rural non-Māori aged 15 years and over  
(RR 4.73, CI 3.32–6.74).

The rate of lower limb amputations with concurrent diabetes for rural Māori females was nine times 
the rate for non-Māori females (RR 9.09, CI 4.37–18.91). Among rural males, the rate was three times 
higher for Māori than for non-Māori (RR 3.20, CI 2.07–4.96).
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Gout
Gout is a type of arthritis characterised by sudden attacks of pain, swelling and redness. It usually 
occurs in one or two joints and can last several days if not treated. Gout is caused by high levels of uric 
acid, which crystallises and inflames the joint. More men than women are affected. Gout attacks can be 
treated and can be prevented through diet and appropriate medication (PHARMAC 2008).

During 2007–11 Māori rural residents aged 45 years and over had 11 times the risk of hospitalisation for 
gout compared with non-Māori rural residents (RR 10.93, CI 8.68–13.77).

Figure 9: Gout hospitalisations, Māori and non-Māori rural residents aged 45 years and over,  
by sex, 2007–11

 Female Male 

Rate per 100,000

Māori
non-Māori

600

300

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate - see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Males had a higher risk of hospitalisation for gout than females among both Māori and non-Māori 
(Figure 9).

Rural Māori females had a rate of admission for gout nine times the rate for non-Māori females  
(RR 9.39, CI 6.04–14.60).

Among rural males, the rate of admission for Māori was 11 times the rate for non-Māori (RR 11.46,  
CI 8.75–15.01).
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Cellulitis
Cellulitis is a common bacterial infection affecting the skin and tissue underneath the skin. Broken 
skin and eczema increase the risk of skin infection. Streptococcus pyogenes and Staphylococcus aureus 
are the most common infecting organisms for cellulitis. It can usually be treated with oral antibiotics at 
home but hospitalisation for treatment with intravenous antibiotics may be required. Severe or rapidly 
progressing cellulitis may lead to complications such as septicaemia (blood poisoning) or endocarditis 
(heart valve infection) (BPACnz 2010).

Cellulitis hospitalisation rates were twice as high for rural Māori as for rural non-Māori  
(RR 2.05, CI 1.91–2.20). 

Figure 10: Cellulitis hospitalisations, Māori and non-Māori rural residents, by sex, 2007–11

 Female Male

Rate per 100,000
Māori
non-Māori

600

300

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 10 shows that the risk of cellulitis hospitalisation for Māori rural females was more than twice 
that for non-Māori (RR 2.39, CI 2.12–2.69). 

The rate of hospitalisation for cellulitis was 75 percent higher for Māori males compared with  
non-Māori males (RR 1.85, CI 1.70–2.02).

Among both Māori and non-Māori rural residents, males had higher rates of admission than females.
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Unintentional injury
During the period 2007–11 the age-standardised rate of admission to hospital for unintentional injury 
was similar for Māori and non-Māori females living in rural areas (RR 1.01, CI 0.96–1.06)  
(Figure 11). Among rural males, the rate was slightly higher for Māori than for non-Māori (RR 1.11,  
CI 1.07–1.15).

Figure 11: Unintentional injury hospitalistions, Māori and non-Māori rural residents,  
by sex and age group, 2007–11

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Among rural children aged 0–14 years, the admission rate for Māori was just over 10 percent higher 
than the non-Māori rate (RR 1.12, CI 1.06–1.19). This pattern was similar for girls (RR 1.11, CI 1.02–1.22) 
and boys (RR 1.13, CI 1.05–1.21). Boys had higher hospitalisation rates for unintentional injury than girls 
in this age group.

Among rural women aged 15–64 years, Māori had a slightly lower rate of admission for unintentional 
injury than non-Māori (RR 0.93, CI 0.87-0.99). Among rural men in this age group, the rate of admission 
for Māori was similar to the non-Māori rate (RR 1.04, 0.97–1.12). Men aged 15–64 years had higher 
admission rates than women in this age group.

Among rural residents aged 65 years and over, there were no significant differences between Māori and 
non-Māori admission rates for unintentional injury for either women (RR 0.89, CI 0.78–1.01) or men  
(RR 0.95, CI 0.83–1.08).
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Intentional self-harm
Rural Māori had a similar overall rate of hospitalisations for intentional self-harm to rural non-Māori 
(RR 1.09, CI 0.95–1.25) during the period 2007–11.

Figure 12: Intentional self-harm hospitalisations, Māori and non-Māori rural residents, by sex and 
age group, 2007–11

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 12 shows that the highest rate of admission for intentional self-harm among rural Māori was in 
the 15–24 years age group for both males and females. This pattern was similar for non-Māori females. 
In contrast, among non-Māori males living in rural areas, those aged 65 years and over had the highest 
rate of such hospitalisations.

There were no significant differences in hospitalisation rates between rural Māori and non-Māori 
females in any age group.

Among rural males, there were no significant differences among Māori and non-Māori aged 15–24 or 
25–44 years. However, Māori males were significantly less likely to be hospitalised for intentional self-
harm than non-Māori males in the age groups of 45–64 years (RR 0.36, CI 0.21–0.62) and 65 years and 
over (RR 0.18, CI 0.07–0.50).
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Interpersonal violence
Rural Māori were more likely than rural non-Māori to experience significant harm from violence.  
The rate of hospitalisation for assault or attempted homicide was three times higher for Māori than for 
non-Māori rural residents (RR 2.96, CI 2.61–3.36).

Figure 13: Assault or attempted homicide hospitalisations, Māori and non-Māori rural residents,  
by sex, 2007–11

 Female Male

Rate per 100,000

Māori
non-Māori

350

175

0

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Males were more likely to be hospitalised as a result of violence than females (Figure 13).

For Māori females, the admission rate for injury caused by assault or attempted homicide was  
five times higher than that of non-Māori females in rural areas (RR 5.65, CI 3.90–8.19).

Rural Māori males had a rate two-and-a-half times higher than that of non-Māori males (RR 2.50,  
CI 2.18–2.87).
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Ngā pūnaha hauora tūtohu: 
Health system indicators
Ngā pūnaha hauora tūtohu – health system indicators are measures of the performance of the health 
system. Potentially avoidable hospitalisations are either preventable or (in the case of ambulatory-
sensitive hospitalisations) responsive to treatment in a primary health care setting. Note that the 
boundaries of the health system are set wide so as to include intersectoral advocacy and action as well 
as collective and personal health services. Much of ‘preventable’ morbidity involves actions beyond the 
health care system.

Potentially avoidable hospitalisations 
The first part of this section presents data for children aged 1 month to 14 years on potentially 
avoidable hospitalisations, and ambulatory care sensitive hospitalisations (a subset of potentially 
avoidable hospitalisations). These classifications were developed for New Zealand children by 
Anderson et al (2012).

The second part deals with ambulatory care sensitive hospitalisations for a broader section of the 
population – people aged 1 month to 74 years. These data are based on a different classification that 
also incorporates conditions more relevant to adults, such as hypertension.

Children aged 1 month to 14 years
Potentially avoidable hospitalisations are hospitalisations resulting from diseases preventable 
through population-based health promotion strategies and policies influencing the distribution of 
the socioeconomic determinants of health. The conditions included in this classification tend to be 
infectious, vaccine-preventable, or respiratory conditions. Many have large socioeconomic gradients, 
suggesting that the underlying determinants of health, such as housing quality and nutrition, are 
potential drivers of these hospitalisations (Anderson et al 2012). 

Chronic medical conditions such as cancer or diabetes, or surgical problems such as appendicitis 
are not included as they are viewed as non-avoidable. Injuries, poisoning and iatrogenic causes 
(complications of medical or surgical care) are not currently included. 

The conditions that are included in this classification are listed in Table A1.2 in Appendix 1.

Ambulatory care sensitive hospitalisations are a subset of potentially avoidable hospitalisations. 
The index for New Zealand children includes hospitalisations for conditions that are potentially 
amenable to interventions in primary care, such as vaccine-preventable conditions, dental, skin 
infections, otitis media, asthma and acute rheumatic fever. They can be an indicator of access (or lack 
of access) to appropriate and timely primary care (Anderson et al 2012). 

Conditions that are included in this classification are listed in Table A1.3 in Appendix 1.
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During the period 2008–11 Māori rural children aged 1 month to 14 years were twice as likely as non-
Māori rural children to be admitted to hospital for potentially avoidable conditions (RR 1.98,  
CI 1.89–2.08). Figure 14 shows the disparity was similar for female children (RR 1.99, CI 1.85–2.13) and 
male children (RR 1.98, CI 1.86–2.11). 

Figure 14: Potentially avoidable and ambulatory care sensitive hospitalisations, Māori and non-Māori 
rural residents, children aged 1 month to 14 years, by sex, 2008–11

Rate per 100,000
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0

Female Male

Māori
non-Māori

Avoidable Ambulatory sensitive Avoidable Ambulatory sensitive

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

The rate of hospitalisations for ambulatory care sensitive conditions was over 80 percent higher for 
rural Māori children than for rural non-Māori children (RR 1.86, CI 1.77–1.96). This pattern was similar 
for female (RR 1.85, CI 1.72–2.00) and male children (RR 1.87, CI 1.75–2.01) (Figure 14).

Male children had higher rates of potentially avoidable and ambulatory-care sensitive admissions than 
female children among both Māori and non-Māori.

People aged 1 month to 74 years
The classification of ambulatory care sensitive hospitalisations for children and adults aged 1 month to 
74 years includes hospitalisations for conditions amenable to intervention at primary care, including 
chronic conditions relevant to adults, such as hypertensive disease. Conditions included in the 
classification are listed in Table A1.4 in Appendix 1.

Among rural residents aged 1 month to 74 years, Māori had twice the rate of ambulatory care sensitive 
hospitalisations (for conditions sensitive to primary care) (RR 2.03, CI 1.97–2.09) compared with  
non-Māori during the period 2008 to 2011.
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Figure 15: Ambulatory care sensitive hospitalisations, Māori and non-Māori rural residents,  
aged 1 month to 74 years, by sex, 2008–11

Notes: Rates age-standardised to 2001 Census total Māori population.
 Ethnicity adjusted rate – see Appendix 3 for further information.
 Rural hospitalisations may be underestimated due to domicile coding errors – see Appendix 4 for further 

information.

Source: Public Hospital Discharges, Ministry of Health

Figure 15 shows that for Māori females in rural areas, the rate of admission for ambulatory care 
sensitive hospitalisations was 90 percent higher than for non-Māori females (RR 1.89, CI 1.75–2.05).  
The disparity was similar for rural males (RR 1.90, CI 1.77–2.04).
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Tāpiritanga: Appendices
Appendix 1: ICD-10 codes
This appendix provides the International Classification of Diseases (ICD-10) codes for the causes of 
hospitalisation used as indicators of health status (Table A1.1); potentially avoidable hospitalisations 
for children aged 1 month to 14 years (Table A1.2); ambulatory sensitive hospitalisations for children 
aged 1 month to 14 years (Table A1.3, which is a subset of Table A1.2); and ambulatory care sensitive 
hospitalisations for people aged 1 month to 74 years, which includes conditions relevant to adults as 
well as children (Table A1.4). 

Table A1.1: ICD-10 codes used in this report for indicators of health status

Condition ICD-10-AM

Asthma J45–J46

Total cardiovascular disease I00–I99

Ischaemic heart disease I20–I25

Stroke I60–I69

Heart failure I50

Chronic obstructive pulmonary disease 
(COPD)

J40–J44

Chronic rheumatic heart disease I05–I09

All revascularisation (coronary artery 
bypass and graft; and angioplasty) heart 
disease procedures

3530400, 3850500, 9022100, 3530500, 3531000, 3531002, 
3849700, 3849701, 3849702, 3849703, 3850000, 3850300, 
3849704

Diabetes complications with renal failure E102, E112, E122, E132, E142

Lower limb amputation with concurrent 
diabetes

E10–E14 together with 4433800, 4435800, 9055700, 4436100, 
4436400, 4436401, 4436101, 4437000, 5023600, 4437300, 
5023300, 4436700, 5023602, 4436701, 4436702

Gout M10

Cellulitis L010, L028, L029, L032, L033, L038, L039, L049, L050, L059, 
L080, L088, L089, L98, L020–L024, L0301, L0302, L0310, L0311 

Suicide and self-harm X60–X84

Assault and homicide X85–Y09

Unintentional injuries V01–X59
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Table A1.2: Potentially avoidable hospitalisation ICD-10 codes for children aged 1 month to 14 years

Condition ICD-10-AM code

Acute bronchiolitis J21

Acute rheumatic fever I00–I02

Acute upper respiratory tract infection excluding croup J00–J03, J06

Asthma J45, J46

Bacterial meningitis G00, G01

Bacterial/Unspecified pneumonia J13–J16, J18

Bronchiectasis J47

Constipation K590

Chronic rheumatic heart disease I05–I09

Croup, acute laryngitis, tracheitis J04, J050

Dental (dental caries, pulp, periodontal) K02, K04, K05

Dermatitis/eczema L20–L30

Febrile convulsions R560

Gastroenteritis A00–A09, K529, R11, 

Gastro oesophageal reflux K21

Meningococcal disease A39

Nutritional deficiency D50–D53, E40–E64, 

Otitis media H65–H67

Osteomyelitis M86

Skin infection H000, H010, J340, L00–L05, L08, L980 

Tuberculosis A15–A19

Urinary tract infection ≥ 5 years N10, N12, N136, N300, N309, N390, 

Vaccine preventable diseases: tetanus neonatorum congenital 
rubella

P350, A33, A34

tetanus, diphtheria, pertussis, polio, hepatitis B A35, A36, A37, A80, B16, B180, B181

measles, rubella, mumps B05, B06, B26, M014

Viral pneumonia J12, J100, J110

Viral/other/unspecified meningitis A87, G02, G03

Viral infection of unspecified site B34

Notes: Includes all acute admissions and arranged admissions that were admitted within 7 days. 
 Waiting list admissions were excluded, apart from dental admissions which were all included. 
 Admissions were included for patients aged 29 days through to 14 years, at admission. 

Source: Anderson et al (2012)
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Table A1.3: Ambulatory care sensitive hospitalisation ICD-10 codes for children aged  
1 month to 14 years

Condition ICD-10-AM code

Acute rheumatic fever I00–I02

Acute upper respiratory tract infections excluding croup J00–J03, J06

Asthma J45, J46

Bacterial/Unspecified pneumonia J13–J16, J18

Bronchiectasis J47

Constipation K590

Chronic rheumatic heart disease I05–I09

Dental (dental caries, pulp, periodontal) K02, K04, K05

Dermatitis/eczema L20–L30

Gastroenteritis A02–A09, K529, R11

Gastro oesophageal reflux K21

Nutritional deficiency D50–D53, E40–E64

Otitis media H65–H67

Skin infection L00–L04, L08, L980, J340, H010, H000

Urinary tract infection ≥ 5 years N10, N12, N136, N300, N309, N390

Vaccine preventable diseases: tetanus neonatorum congenital 
rubella

P350, A33, A34

  > 6 months: tetanus, diphtheria, pertussis, polio, hepatitis B A35, A36, A37, A80, B16, B180, B181

  > 16 months: measles, rubella, mumps B05, B06, B26, M014

Notes: Includes all acute admissions and arranged admissions that were admitted within 7 days. 
 Waiting list admissions were excluded, apart from dental admissions which were all included. 
 Admissions were included for patients aged 29 days through to 14 years, at admission. 

Source: Anderson et al (2012)
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Table A1.4: Ambulatory care sensitive hospitalisation ICD-10 codes for people aged 1 month to 74 years

Condition ICD-10 code

Gastroenteritis/dehydration A02–A09, K52.9, R11

Vaccine preventable disease MMR B05*, B06*, B26*, M01.4*, P35.0

Vaccine preventable disease Other ‡ A33–A37, A40.3, A80, B16, B18

Sexually transmitted infections# A50–A59, A60, A63, A64, I98.0, M02.3, M03.1, M73.0, M73.1, 
N29.0, N34.1

Cervical cancer # C53

Nutrition deficiency and anaemia D50–D53, E40–E46, E50–E64, M833§

Diabetes # E10–E14, E162

Epilepsy # G40, G41, O15, R56.0, R56.8

Upper respiratory and ENT H65, H66, H67, J00–J04, J06

Rheumatic fever/heart disease I00, I01, I02, I05–I09

Hypertensive disease # I10–I15, I67.4

Angina and chest pain † # I20, R07.2–R07.4

Myocardial infarction † # I21–I23, I24.1

Other ischaemic heart disease † # I24.0, I24.8, I24.9, I25

Congestive heart failure # I50, J81

Stroke †# I61, I63–I66

Pneumonia J13–J16, J18

Asthma J45, J46

Bronchiectasis ^ J47

Dental conditions K02, K04, K05

Gastro-oesophageal reflux disease K21

Peptic ulcer # K25–K28

Constipation K590

Cellulitis H00.0, H01.0, J34.0, L01–L04, L08, L98.0

Dermatitis and eczema L20–L30

Kidney/urinary infection ¶ N10, N12, N13.6, N30.9, N39.0

Notes: Age at admission ranged from 29 days to less than 75 years.
 Acute and arranged (occurring in less than 7 days of decision) admissions, except dental     
 where elective admission are also included.
 Excluding discharges from an emergency department with one day of stay or shorter.
* Aged 15 months to 14 years. † Each admission counts as a half.  ‡ Aged 6 months to 14 years.  
# Aged 15 years and over.  ^ Aged less than 15 years.   ¶ Aged 5 years and over.

Source: Ministry of Health 
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Appendix 2: 2001 Census total Māori 
population
Table A2.1 presents the population structure used as the standard population in the construction of 
age-standardised or age–sex-standardised rates.

Table A2.1: 2001 Census total Māori population

Age group 
(years)

2001 Census total 
Māori population

Weighting

0–4 67,404 12.81

5–9 66,186 12.58

10–14 62,838 11.94

15–19 49,587 9.42

20–24 42,153 8.01

25–29 40,218 7.64

30–34 39,231 7.46

35–39 38,412 7.30

40–44 32,832 6.24

45–49 25,101 4.77

50–54 19,335 3.67

55–59 13,740 2.61

60–64 11,424 2.17

65–69 8,043 1.53

70–74 5,046 0.96

75–79 2,736 0.52

80–84 1,251 0.24

85 and over 699 0.13
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Appendix 3: Ethnicity adjusters for 
hospitalisations
This appendix describes the method used to adjust for the undercount (or overcount) of Māori 
hospitalisations, by age and rural–urban status. The methods are similar to those reported in Appendix 
3 of Unequal Impact II: Māori and Non-Māori Cancer Statistics by Deprivation and Rural–Urban Status, 
2002–2006 (Robson et al 2010). 

Using encrypted NHI numbers, links were made to two data sources assumed to have reliable ethnicity 
data: death registrations and Housing New Zealand Corporation (HNZC) tenant data. The HNZC 
data were sourced from the Social Housing Outcomes Worth study which aims to investigate the 
relationship between housing conditions and hospitalisation rates in cohorts of HNZC applicants 
and tenants (Baker et al 2006). Both datasets included information on the domicile code which was 
mapped to the 2006 index of the Urban–Rural Profile (Statistics New Zealand 2004).

A weighted average of the HNZC linkage and mortality linkage ratios in five-year age groups was 
calculated, using data from the period 2007–10. The ratios were smoothed to create adjusters and 
standard errors that were estimated using local regression with the Loess procedure in Statistical 
Analysis System (SAS version 9.1, SAS Institute Inc, Cary NZ).

Table A3.1 shows the ethnicity adjusters used in this report for analysis of Māori hospitalisations for the 
periods 2007–11 and 2008–11.

The adjusters were applied by multiplying the number of Māori hospital discharges in a specific age 
group by the ratio. For example, if among those aged 0–4 years there were 100 hospitalisations coded 
as Māori on the discharge record during the period 2007–11, the number 100 was multiplied by 1.029 
giving the adjusted number of hospitalisations as 102.9. 

Table A3.1: Smoothed, weighted, Māori rural public hospitalisation adjusters developed from  
linked hospital discharge data, death register and HNZC tenant data, by age group, 2007–11  
and 2008–11

 Age group
(years)

2007–11 2008–11

Ratio
Standard 

error Ratio
Standard 

error
 0–4 1.029 0.02255 1.022 0.01993
 5–9 1.027 0.01997 1.024 0.01675
10–14 1.025 0.01759 1.026 0.01405
15–19 1.023 0.01553 1.027 0.01200
20–24 1.020 0.01383 1.028 0.01084
25–29 1.018 0.01258 1.026 0.01064
30–34 1.016 0.01190 1.025 0.01153
35–39 1.014 0.01180 1.020 0.01107
40–44 1.011 0.01232 1.015 0.01153
45–49 1.013 0.01168 1.011 0.01107
50–54 1.014 0.01154 1.008 0.01153
55–59 1.015 0.01190 1.005 0.01153
60–64 1.018 0.01258 1.011 0.01064
65–69 1.020 0.01383 1.017 0.01084
70–74 1.023 0.01553 1.025 0.01200
75–79 1.027 0.01759 1.032 0.01405
80–84 1.030 0.01997 1.040 0.01678
85 and over 1.034 0.02255 1.048 0.01993
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Appendix 4: Estimating the undercount of 
rural hospitalisations
Introduction
During an analysis of hospitalisation data for urban–rural comparisons, an apparent undercount of 
rural data was revealed. This study aimed to determine the extent of this undercount by matching 
hospitalisation data with data assumed to have a more reliable record of urban–rural classification.

Aim
To estimate whether there is an undercount of rural hospitalisations and overcount of urban 
hospitalisations due to domicile coding errors on hospital discharge data.

Method
Using encrypted NHIs, links were made between hospital discharge records in which a patient was 
recorded as deceased on discharge and the death registration for the patient. Domicile codes for each 
dataset were analysed for concordance between categories in the Urban–Rural Profile areas from the 
2006 Census (Statistics New Zealand 2013).

Results 
Table A4.1 shows the results for the aggregated Urban–Rural Profile categories considered for this 
report. Death records were assumed to be more accurate than hospital discharges. Therefore we 
present the proportion of deaths in each rural/urban category that were also coded in that category on 
the hospital record.

Table A4.1: Percentage (and number) of records in which the urban–rural classification was the same 
for the death registration and the hospital discharge record, 2004–08

Main and satellite urban Independent urban Rural

Māori (on hospital record) 97.1%  
(5,496/5,661)

90.4%  
(1,601/1,771)

70.9% 
(1,112/1,569)

Non-Māori (on hospital record) 98.3% 
(87,130/88,630)

92.6%  
(17,455/18,844)

66.4%  
(5,566/8,385)

Total 98.2%  
(92,626/94,291)

92.4%  
(19,056/20,615)

67.1%  
(6,678/9,954)

Notes: The numbers in brackets show the number of hospitalisations for which the rural/urban code was the same 
on both the hospital record and the death record, over the total number of hospital discharge records. All were 
hospitalisations where the patient was deceased on discharge. 

Table A4.2: Net undercount or overcount of hospitalisations, by rural/urban category, 2004–08

Main and satellite urban Independent urban Rural

Māori (on hospital record) 2.3% overcount 5.8% overcount 14.7% undercount

Non-Māori (on hospital record) 0.6% overcount 2.2% overcount 11.2% undercount

Total 0.7% overcount 2.5% overcount 11.7% undercount
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The lowest concordance was in the rural category, where there was only 67 percent agreement 
with the classification of the deceased people. The net undercount of rural hospitalisations in this 
group of patients was 11.7 percent overall, slightly higher in Māori at 14.7 percent (Table A4.2). The 
corresponding overcount of hospitalisations in the main urban areas was very small for non-Māori  
(0.6 percent) and relatively small for Māori at 2.3 percent. In independent urban areas the overcount 
was slightly higher at 5.8 percent for Māori and 2.2 percent for non-Māori. 

Conclusion
These results give some indication of the likely underestimates and overestimates of rural and 
urban hospitalisation rates for Māori and non-Māori if the domicile classifications on death records 
are reliable. However, there may be an age bias given that older people are more likely to die in 
hospital than younger people. These data give no reason to assume that the rural undercount varies 
significantly by Māori and non-Māori. Further work is required to more accurately estimate the 
undercount of rural hospitalisations in Aotearoa New Zealand.
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Appendix 5: Rural Māori and non-Māori 
population denominators, by age and sex,  
2007–11
Table A5.1: Rural Māori and non-Māori populations (person-years), by age and sex, 2007–11

Māori Non-Māori

Females Males Females Males

0–4 18,120 19,560 59,600 60,780

5–9 21,740 21,960 62,980 66,160

10–14 22,520 24,820 73,080 79,760

15–19 19,380 21,840 60,900 68,280

20–24 11,000 11,300 33,140 41,440

25–29 9,700 9,040 38,800 38,160

30–34 11,900 11,200 57,020 54,380

35–39 13,440 11,780 75,300 69,080

40–44 14,760 14,020 90,820 85,860

45–49 13,740 13,600 92,540 95,220

50–54 10,940 11,360 80,060 86,360

55–59 9,400 8,880 81,380 88,040

60–64 5,880 5,800 58,400 66,220

65-69 5,100 4,920 43,820 52,640

70–74 3,120 3,500 25,600 31,820

75–79 2,080 1,940 17,540 23,020

80–84 1,020 820 11,280 11,940

85 and 
over 640 320 8,280 5,720

Total 194,480 196,660 970,540 1,024,880

Source: Statistics New Zealand Census of Populations and Dwellings 2006
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