
CHAPTER 4 
 

Data Sources and their Quality 
 

4.1 INTRODUCTION 
 

The quality of health indices that are derived from secondary sources is strongly dependent upon the 

availability of good mortality and hospital discharge data. When such measures are to be calculated 

over a long period, the data used need to be comparable over time. This issue is particularly pertinent 

in this report in which regional differences in a range of indicators are tracked over the period 1981 to 

2001. 

 

As already discussed with respect to the population data (see Chapter 2 and 3) there have been 

significant changes in the definition of ethnicity and in the boundaries of the catchment areas for 

hospitals. Shifts in health policy and attendant administrative changes over the last 20-30 years (see 

Chapter 1 and Appendix A) have also had a significant impact on the comparability of hospital 

discharge counts and rates over time. When working with data covering such a time span, it is 

essential to identify these changes and the effect they have on the data. In this chapter we describe and 

graphically present important policy and data collection „milestones‟ that have influenced the way 

hospital data were prepared, analysed and interpreted. 

 

4.2 DATA USED IN THE HEALTH INDICES 
 

The raw data used to calculate the health indices include:  

 

 hospital bed-days (a function of numbers of discharges and length of stay) 

 population counts, and  

 mortality counts 

 

These counts are obtained for each age group and are used to compute a range of conventional health 

indices that allow the monitoring of population health and hospital utilisation and various life-table 

functions.  

 

All indices were calculated separately for males and females. The following age groups were used for 

the calculation of age-specific rates. These age groups represent important life stages: 

 
Under 5 years 

5 – 14 years 

15 – 24 years 

25 – 44 years 

45 – 64 years 

65 – 74 years 

75 years and over 

 

„Direct‟ age-standardisation is a statistical technique used to provide a summary measure that is free 

of age composition effects when making comparisons between rates at different times or between 

populations (Siegel and Swanson 2004: 291-293). All age-standardised rates were standardised to the 

1996 New Zealand combined male and female population as enumerated at the 1996 census. 

 

Decisions had to be made about which types of hospital discharges to include and which to exclude 

for this analysis. Certain categories (e.g. obstetrics) do not contribute to an understanding of health 

issues, as defined for this monograph, and thus these types of discharges are „filtered‟ out of our 

analysis. In Appendix B the criteria used to „filter‟ the discharge data to exclude certain categories are 

presented. 



4.3 HISTORICAL OVERVIEW OF THE NATIONAL MINIMUM DATASET 

(NMDS) 
 

The major source of morbidity data comes from the records of in-patient public hospital stays that 

have been collected since the late 1800s. Manual systems were used until computerisation in 1978 

(Finlay 1987). From 1978 to 1992 the national hospital data collection was a by-product of the Patient 

Management System (PMS). At that time there were separate (unlinked) systems for cancer 

registration and deaths. The National Minimum Data Set (NMDS) brought all the collections together 

in the same linked database (J. Fraser, New Zealand Health Information Service, personal 

communication). The reasons for collecting the data and the applications of the data have varied over 

time, as have the methods and technology available to capture and analyse the data. They also are 

used to study trends and differentials, particularly geographic variations (Raymont 2008). 

 

Hospital discharge record systems have always provided information about hospital patients, the 

reason for their admission and duration of use of hospitals. This information was initially collected to 

track population health status and hospital utilisation. As the macro-environment has changed, 

hospital data have been analysed for new purposes. Increasingly the data are being exploited for 

management intelligence and as a tool in deciding volumes of service provision to be purchased by 

the government health authorities from public hospitals (Raymont 2002). Further applications of the 

analysis of discharge data will continue to develop over time, often making demands on data 

collection that were not initially intended. Their application in the new measure of Hospital Utilisation 

Expectancies (HUEs) in this report is an example of this, and thus it is important to understand how 

the baseline dataset has been augmented and altered over the period 1980 to the present covered in 

this report. 

 

The changes affecting the information in the NMDS can be grouped into four types: health policy 

changes; registrations of patient/client types not previously registered on the NMDS; changes in 

coding practice; and other changes. These are each discussed below to provide a context for the 

processes used to modify and interpret the discharge data in order to have more valid comparisons 

over time. Figure 4.1 provides a graphical representation of the key „milestones‟ for the NMDS in 

New Zealand from 1980 to 1999.  

 

4.3.1 Health Policy 

 

The health policy environment forms part of the context in which health care takes place. As such it is 

important to understand changes in policy over the two decades that may have had an impact on 

hospital discharges and the use to which hospital data were put. In Figure 4.1 the main health policy 

changes are shown above the time line and have been discussed earlier and in Appendix A. 

 

Many of the health policy changes documented emanated from attempts to restructure social spending 

in New Zealand. Radical economic and social policy reforms over the decade starting 1984 had an 

impact on the type of data that was collected in hospitals and the use to which the data were put. The 

Area Health Board Act of 1983 and (later) the next set of Health Reforms starting with the budget 

exercise in 1991 were two such macro-structural changes. 

 

4.3.2 Registration of New Patient Types 

 

Over the last two decades the actual categories of patients and health episodes included in the hospital 

dataset have increased, providing a fuller picture of hospital utilisation. However, because of these 

changes over time, information on crude discharges cannot be compared without accommodating 

these new types of patient registrations in some way. In Figure 4.1, these patient groups appear below 

the timeline in italics. The following changes in registration conventions had the largest „artificial‟ 

effect on discharges, showing increases in discharges that did not involve real events of „sickness‟. 

 



 Firstly, data on women giving birth without medical/surgical procedures were initially 

included in 1981. Clearly most of these patients were healthy and thus their inclusion, 

while necessary for accounting purposes, is not relevant for this study. 

 Secondly, before 1988, day-patients had been counted as a special category of out-

patients. They were first registered on the NMDS as admissions from 1987, although this 

was applied inconsistently across regions until 1992.  

 Thirdly, children born in hospital and requiring no medical treatment („well babies‟) were 

first registered as in-patients in mid-1991. All newborn infants were included in this 

category by the beginning of 1994. 

 

4.3.3 Changes in Coding Practice 

 

Changes in coding practice do not change the total number of discharges, but affect shift-shares in the 

number of discharges in particular categories. Important coding changes are shown below the timeline 

in Figure 4.1. 

 

Figure 4.1: National Minimum Data Set Milestones 
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The series of changes to the coding of medical diagnosis has had a substantial influence on hospital 

discharge data. The NMDS has used four different versions of the ICD over the last 20 years. ICD-9, 

introduced in 1980, was discarded in favour of ICD-9CM in 1988. In 1995, the Australian version of 

ICD-9CM was introduced, only to be changed to ICD-10 in 1999.  

 

Increasingly, the NMDS has been used as a tool to determine resource use that is directly linked to 

payment for services by government agencies. Through the use of the ICD and specialty codes, a 

system of Diagnosis Related Groups (DRGs) has been developed which allocates a resource use code 

to each discharge. The Australian version (AN-DRG) is used in New Zealand. Other additions to the 



NMDS refine the ability of health managers to ensure that resource uses are accurately reflected in the 

data.  

 

For example, a new type of discharge category was introduced fully in May 1996 to allow the 

identification of transfers within a particular hospital: these discharges are called „discharges within‟ 

(DW) and can be differentiated from routine discharges (DR), death on discharge (DD) and discharge 

transfer (DT). Before 1996, a patient who changed from one ward to another (e.g. from a medical 

ward to a rehabilitation or long-term ward) was counted as a single discharge with a single DRG code 

corresponding to that of the diagnosis/ward from which they were discharged. This means that the 

single DRG code often suggested a lower resource use for the earlier time period during which in 

reality there may well have been more intensive use of resources. With the introduction of the DW 

code, the portion of the hospital stay spent in a medical or surgical ward is counted among „Medical-

Surgical‟ discharges, separately from the other non-„Medical-Surgical‟ portion. The result of this 

coding change is that, compared to previous years, there is a small increase in the total recorded 

discharges because prior to this, these discharges had not been differentiated and were not counted 

separately. 

  

A National Health Index (NHI) number was introduced uniformly in 1988 allowing records of a 

particular individual to be linked. This allows discharges related to a single health episode to be 

merged as, for example, in the case of transfers from one hospital to another. It also allows the 

identification of re-admissions.  

 

The criteria and categories used for ethnic classification have changed several times over the time 

period. This renders the comparison of ethnic groups across time problematic (Harris et al. 2000; 

Johnstone et al. 1998). As was implied in the conclusion to Chapter 3, this problem may have been 

given a higher profile for Māori than may realistically be the case. However, the smaller the sub-

population, the more significant this becomes. Displacement to and from Pakeha barely affect their 

rates, but displacement to and from Pacific or Asian may be critical, a point shown for both hospital 

and abortion data (Sceats 1988). 

 

4.3.4 Other Changes 

 

Since the mid-1990s, the number of so-called “publicly purchased discharges from private hospitals” 

has increased. These are recorded in the NMDS, and private providers are relied upon to forward their 

discharge data to the same level of detail as public hospitals. This applies to both short-stay and long-

stay hospital events. There is evidence that the quality of data from some of these private hospitals is 

sub-optimal. For example, many Disability Support Services (DSS) patient records in the private 

sector are inadequately flagged so that these patients are included in the dataset as medical-surgical 

patients with bed stays in excess of 10 years. 

 

Mental health discharges were excluded as, historically, different hospitals that provide mental health 

care have submitted data to one of the two national collections, with each collection having different 

data specifications (Ministry of Health 2000). As there is no uniformity across the country, selected 

mental health discharges are excluded. 

 

4.4 EFFECT OF CHANGES ON CRUDE DISCHARGES 
 

The milestones outlined above significantly influence the results and interpretation of data analysis 

(Katzenellenbogen et al. 2001a). This can be seen in Figure 4.2 which shows trends in the crude 

hospital discharges between 1980 and 1998. It shows a steady and substantial increase in hospital 

discharges for men and especially for women. But, for example, the inclusion of day-patients is 

reflected in a gradual increase between 1987 and 1992.  

 

 

 



Figure 4.2: Number of Discharges for New Zealand Before Filtering, By Gender, 1980-1998 
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Source: New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

 

Significant increases in discharge numbers coinciding with important milestones are shown by the 

arrows in Figure 4.2. Interestingly, the most notable changes in trends are associated with 

amendments in coding and registration practices, and not with policy shifts.  The effects of major 

changes in registration protocols are noted below. This point is very important for the subsequent 

analysis because the effects of shifts in protocols can be quantified directly, whereas the impact of a 

factor exogenous to registration per se (policy-induced changes) can only be implied.  

 

It is evident that the steepest increase in crude numbers relates to the inclusion of maternity cases in 

1981-1982, accounting for most of the male-female discrepancy in crude discharges after 1982. This 

can be seen most clearly in an example, in the graph on discharges in the 15-44 years age group 

(Figure 4.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 4.3: Number of Hospital Discharges in the 15-44 Year Old Age Group, By Gender,  

1980-1998 
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Source:  New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

 

The inclusion of well babies in 1991 also contributes to the increase in numbers during this period.  

Figure 4.4 gives a more detailed view of the increase in admissions for male and female infants under 

one year starting in 1991. 

 

Figure 4.4: Number of Hospital Discharges in the Under 1 Year Old Age Group, By Gender, 

1980-1998 
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Source: New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

 

The relationship we have shown between NMDS changes and increases in crude discharges, 

highlights the fact that longitudinal comparisons of discharges are invalid without some adjustment to 

the data. Clearly, some form of standardisation must be introduced in order to ensure comparability of 

the data over time and to remove anomalies that are artefactual rather than real. 

 



4.5 FILTERING TO ENSURE COMPARABILITY OF DATA OVER TIME 
 

In this study, adjustments to the data were carried out in a series of steps that filtered out certain 

categories of discharge. Our filtering differed, however, from that used routinely by the Ministry of 

Health (MOH) (1998), mainly (but not exclusively) because this analysis covers a longer time-span 

(19 years). The main differences in approach result from the fact that we have employed data from an 

earlier period during which certain variables or codes were not recorded (for example, NHI number, 

DRG codes). In addition, our interest is not in hospital volumes per se, but in hospital bed-days as a 

central component of the health status measure described in this monograph (HUEs). The filtering 

decisions were based on our understanding of the NMDS-related changes occurring during the time 

period as well as on an analysis of the variables that play an important role in the computation of 

health status indices. 

 

The New Zealand Health Information Service (NZHIS), from whom the data were purchased, 

routinely attach different „flags‟ or pointers to discharges that need to be adjusted in some way, 

depending on the type of discharge. While some steps in our study used these flags, other steps used 

our own filters by excluding discharges, for example, according to diagnosis code or length of stay.  

 

The exclusions to the NMDS were done in a series of ten steps. A full discussion of each filtering step 

and its rationale can be found elsewhere (Katzenellenbogen et al. 2001a, 2001b). Table 4.1 describes 

what categories of data were excluded in each of the separate steps.   

 

Table 4.1: Filtering Steps That Were Undertaken* 
 

Step Data excluded 

1 Boarders 

2 Pregnancy-related discharges and obstetrics 

3 Well babies and baby boarders 

4 Ministry of Health day-patient exclusions 

5 All other day-patients 

6 Mental Health 

7 Disability Support Services (DSS), respite care and rehabilitation 

8 Non-CHE medical discharges for people over the age of 1 year 

9 Supplementary codes reflecting other excluded categories 

10 Hospital stays >365 days 
* Reasons and codes for filters can be found in Appendix A 

 

In Table 4.2 the technical differences between filtering approaches used in this project and those in 

MOH analyses are listed. In this table the steps in Table 4.1 are used as references. Critical 

differences were based on our inability to use NHI and DRG codes (not available prior to 1988), our 

exclusion of any obstetric/pregnancy events and complete exclusions of day-patients. Also, categories 

that had been overlooked by MOH were filtered out, such as baby boarders and stays over 365 days. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 4.2: Deviations from Ministry of Health Filtering 
 

MOH Population Studies Centre – dataset 

 Merged transfers between hospitals into    

single discharge 

 No merging 

 Removed duplicates  No ability to reliably delete duplicates 

 Day-patients of selective categories removed  All day-patients removed except for 

Discharged Dead 

 Day-patients of selective categories removed  All day-patients removed except for 

Discharged Dead 

 Non-procedure maternity cases removed  All maternity and pregnancy-related 

discharges removed 

 Mental Health cases removed by DRG  Mental Health cases removed by diagnosis 

(comparable) 

 Not excluded  Relevant supplementary codes excluded 

 Not excluded  Baby boarders excluded 

 Not excluded  Trimmed the data to discharges <366 days 

 Prior to July 1993 all non-CHE excluded, but 

after that date all cases included 

 Excluded non-CHE medical discharges for 

people over the age of one year 

 

4.6 STEP-BY-STEP EFFECT OF FILTERING 
 

Figure 4.5 shows the 1980-1998 public hospital (medical-surgical) in-patient discharge time series for 

males and females after filtering for each of the separate steps outlined in Tables 4.1 and 4.2 above. 

Overall, the filtering steps that have the largest effect on female discharges are those relating to 

obstetrics/pregnancy (Step 2) and day-patients (Step 5). For males, the largest decline as a result of 

filtering comes with the exclusion of day-patients (Step 5), and to a lesser extent the removal of well 

babies and baby boarders may not have been routine (this is unclear) (Step 3). 

 

 

 

 

 



Figure 4.5: Filtering Steps for Total Population, By Gender, New Zealand, 1980-1998 
 

 

 
Note: Different scales 

Source: New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges  

 

Different filters have different effects, depending on the age and gender of the group. An analysis of 

the effect of filtering steps on different age groups can be found elsewhere (Katzenellenbogen et al. 

2001a, 2001b). In summary, the exclusion of day-patients has the effect of reducing the number of 

discharges in all the different age groups. In children (under 15 years) the removal of well babies/baby 

boarders caused the largest reduction in discharge numbers. For people aged 15-44 years the removal 



of obstetrics halved the number of discharges for women and for the age group 65 years and over. The 

removal of DSS, Rehabilitation and Respite care caused a sizeable reduction in the number of 

discharges. 

 

For all ages combined, what initially appeared in Figure 4.2 to be a 2- and 2.5-fold increase over the 

period in crude discharges for males and females respectively, has been reduced to only a small 

increment. Moreover, when these discharges are expressed as age-standardised rates to take account 

of age-compositional shifts over the period, there is actually a small reduction for both males and 

females between 1980 and 1998, with females having lower age-standardised discharge rates over the 

whole period (see Figure 4.6). There also appears to be a dip in age-standardised discharge rates 

between 1988 and 1992 after which the rates again rise. 

 

Figure 4.6: Age-Standardised Hospital Discharge Rate (Filtered and Unfiltered), By Gender, 

for New Zealand, 1980-1998 
 

 
Source: New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

 

4.7 ETHNICITY DATA 
 

Ethnicity coding changed markedly in the 1980s and 90s. Table 4.3 shows how Māori definitions 

compare for each data source over time and how the data sources compare with each other. The lack 

of comparability between ethnic data from different sources is compounded when a continuous time-

series is done. 

 

 

 

 

 

 

 



Table 4.3: Ethnic Definition Changes for Different Data Sources, 1981-1996 
 

 1981 1986 1991 1995 1996 

 

Mortality 

 

 

 

Single code 

 Sept 1995 

multiple option 

 

 

Hospital 

Discharges 

 

 

 

Single code 

  July 1996 

multiple option 

 

Census 

% Māori: 50% or 

more Māori 

blood was coded 

as Māori 

Multiple options: 

socio-cultural 

and sole Māori 

Same as for 1986  Small changes to 

question changes 

ethnic mix 

 

This section looks at the changing ethnic coding of mortality data and hospital discharge data, and 

then discusses the implications for this research. 

 

4.7.1 Mortality Data 

 

It is important to recognise a number of issues that affect Māori mortality statistics. This is because 

over the period under review there were significant shifts in the definition of Māori ethnicity. To 

confound the issue, the exact form of the reporting of ethnicity on death certificates was different 

from that used in the census, while the definitions used and changes made to these over time differed 

between numerators (drawn from vital registration) and denominators (estimated from the census). 

These differences were not reconciled over the period under review, although there has been some 

convergence. Moreover, the timing of changes has not been co-ordinated, so that the major shift for 

census data came at the 1986 census, while for vital registers it was 1995 (Pool 1991).   

 

To complicate the matter further, the means by which reporting of ethnicity occurs in mortality data 

differs from the census, where the respondents themselves determine their ethnicity and that of their 

children. While reports on the ethnicity of the deceased perforce are second-hand, there has been 

inconsistency in this. The mortality statistics maintained by New Zealand Health Information Services 

are based on death certificates completed by medical practitioners, coroners‟ reports and death 

registration data (New Zealand Health Information Service 2004), often completed by undertakers on 

behalf of families. There is a tendency of unknown magnitude for funeral directors and others to avoid 

direct questioning of relatives and thus to assign ethnicity themselves. The ethnicity of the dead who 

are discharged from hospital are then classified using supplementary data sources, such as hospital 

admission records or the New Zealand Cancer Registry, that are subject to yet more inconsistencies. 

The assigning of ethnicity is the responsibility of the admissions‟ clerk who should ask this when 

possible, but often does not (Pool 1991, Chapter 2). Furthermore, when ethnicity information is 

sought, the definitions used may be different to other data sources. The net result has been 

displacement in varying directions, some of which are contrary to one another, as we will outline 

below. 

 

Before 1995, the death registration form allowed the identification of only one ethnic group and 

recent research has shown substantial undercounting of Māori and Pasifika mortality prior to 1995 

(Ajwani et al. 2003; Blakely et al. 2004). In September 1995, changes were introduced to the death 

registration process which allowed more than one ethnic group to be identified and also increased 

awareness of ethnic coding among the people who record ethnicity (Sporle and Pearce 1999). The 

introduction of dual ethnicity in mortality statistics and the greater awareness of ethnicity coding 

resulted in a decline in undercounting of Māori and Pasifika deaths, and an increase in numbers of 

Māori and Pasifika deaths due to more than one ethnicity being recorded for socio-cultural Māori who 

in the past would have been recorded as either Māori or Pakeha, not both. The substantial rise in 

Māori mortality figures between 1995 and 1996 (see Chapter 5, 5.2.3 and Table 5.2) is due to these 

changes rather than a real increase in the numbers of Māori deaths. This is discussed in more detail 

below. 

 



Nevertheless, in 1996 when the multiple response option on death registration forms became fully 

available, it was not widely used. This is shown by the fact that only about 10 percent of Māori deaths 

had multiple ethnicity recorded while the same was true of almost 50 percent of Māori recorded in the 

census. The difference is not surprising given the different means for determining ethnicity (see 

above) but it raises questions about the comparability of Māori death counts with Māori population 

counts in the census and about deciding which denominator to use for Māori rates. 

 

All this may result in ethnic displacement either because of inter-ethnic mobility, or because of 

clerical errors. In the absence of collecting accurate ethnicity information, there has been a tendency 

to incorrectly report Pasifika (and sometimes even Asian) deaths as Māori (Blakely et al. 2004). This 

resulted in an understatement of Pasifika mortality and an overstatement of Māori. Certainly, in some 

periods, Pacific peoples have had unexpectedly low levels of mortality. The effects of ethnic 

displacement to the Pakeha population would be dampened because the numbers involved would 

make up a small proportion alongside those correctly assigned.  

 

These points are illustrated when age-standardised mortality rates for Māori and Pasifika are 

compared for the period 1985-87 and 1998-2000 (Figure 4.7). The changed registration system around 

1995 has three effects. Firstly, Māori socio-cultural rates increase but not dramatically. Sole Māori 

rates increase to almost double the level in 1985-87, but in such a way that this can only be an artefact 

of data definition.
1
 In contrast, Pasifika socio-cultural rates more than doubled. It is clear that the 

changes in 1995 resulted from improved attribution of Pacific peoples and Māori deaths. What is clear 

is that ethnic data are significantly affected by reporting problems. Nevertheless, these results also 

show that the use of the socio-cultural definition (or 50 percent or more Māori blood prior to 1986 

when the socio-cultural definition had not been introduced) gives the most consistent and robust 

results.    

 

Figure 4.7: Age-Standardised Mortality Rates per 1,000, By Ethnicity, 1985-87  

and 1998-00 
 

 
Source: New Zealand Health Information Service, National Minimum Data Set – Mortality 

 

Between 1980 and 1994 there was a slight rise in Māori mortality (crude numbers) however this was 

partly offset by a noticeable drop in the number of recorded deaths in the mid-1980s (Figure 4.8). This 

may have been due to a reporting shortfall, but this did not occur evenly across New Zealand. The 

overall increase in numbers of deaths reflected the fact that the Māori population was gradually 

increasing and also ageing. Between 1994 and 1996, however, there was an almost doubling of Māori 

                                                           
1 The denominator coming from the census was probably deflated; and the numerator from vital statistics inflated. 



deaths due to an artefact of ethnicity coding on death records. Between 1996 and 2000 the results 

remained reasonably steady. 
 

Figure 4.8: Māori Deaths, Crude Numbers, New Zealand, 1980-2000 
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Source: New Zealand Health Information Service, National Minimum Data Set – Mortality 

 

The drop of reporting of Māori deaths in the mid-1980s again shows up in Figure 4.9. Figure 4.9 

compares the average number of Māori deaths per year around three different censuses for 12 regions 

in New Zealand. The sharp declines in 1985-1987 deaths in Waitemata, Auckland Central and 

South Auckland, and to a lesser degree in Waikato, Taranaki/Wanganui/Manawatu and South 

Island regions, seem to be an artefact of mis-application of ethnicity coding in these regions. 

However there was substantial regional variation in Māori deaths over the time period, with some of 

the regions with high numbers of Māori deaths seeing no or little decline between 1985-87 

(Northland, Bay of Plenty/Lakes, Hawke’s Bay/Tairawhiti and Waikato). In addition, many 

regions have very small numbers of Māori deaths (such as South Island regions) and this may 

compromise the reliability of regional Māori mortality-based statistics. It was therefore necessary to 

further aggregate the regions to allow cell sizes to be sufficiently large to allow the calculation of 

other mortality based health indices. 

 



Figure 4.9: Number of Māori Deaths, By Region, 1980-1992 
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Source: New Zealand Health Information Service, National Minimum Data Set – Mortality 

 

4.7.2 Hospital Discharge Data 

 

In July 1996 the way in which ethnicity was recorded in hospital discharges changed, and recording of 

multiple ethnicities (up to three) was introduced. As with mortality data, the collection process may be 

a factor affecting data quality as typically it is a third party who records this variable on admission. It 

is not clear whether the question about ethnicity is asked of all patients, or whether the receptionist 

estimates ethnicity with equal efficiency and rigour across the system (Sceats 1988). If changes in 

data collection had been implemented as recommended, the discharges since 1996 should have risen, 

reflecting increased reporting of socio-cultural Māori discharges made possible by the introduction of 

multiple ethnicity coding. However, the increase in Māori discharges was slight, indicating that 

multiple ethnicity coding was not being fully implemented in hospitals (Figure 4.10). 

 

In an attempt to reduce the effects of definitional changes affecting Māori data, a number of steps 

have been taken. Firstly, the number of regions for the analysis of Māori data was reduced from 12 to 

7 to ensure that cells have sufficient numbers for the calculation of Life-Expectancies (LEs) and 

Hospital Utilisation Expectancies (HUEs). Regions with large Māori population sizes were 

maintained in the form used earlier, while those with smaller populations were aggregated as follows: 

 

 Auckland – Waitemata, Auckland Central, South Auckland 

 Lower North Island – Taranaki/Wanganui/Manawatu, Wellington 

 South Island – Nelson/Marlborough, Central South Island, Southern South Island 

 

Secondly, averages across calendar years were used to dampen random perturbations in the data. Thus 

the 1980-1994 time-period was initially divided into 3 periods: 1980-1984, 1985-1989 and 1990-

1994. The 1995-1998 years were excluded due to the changes in definitions during this period. 

 

Thirdly, our initial time-series analyses pointed to inconsistencies that suggested 1985-1989 Māori 

death rates were problematic (see Section 4.7.1). For that reason, only the first and third periods were 

studied. 

 



Figure 4.10: Number of Māori Public Hospital Discharges, New Zealand, 1980-1998 
 

 
Source: New Zealand Health Information Service, National Minimum Data Set – Mortality 
 

Thus the LEs and HUEs for Māori should be seen as indicators and interpreted with caution as more 

exact estimates are not available. Above we outlined how censuses have allowed multiple responses 

for ethnicity over the years, while other data sources have not. Moreover, there are crucial differences 

in the actual recording process. For example, census questions are usually self-reported while death, 

and to a lesser extent, hospitalisation data, are proxy-reported. To accommodate this incongruity, the 

sole Māori population has been assumed by public health analysts (Harris et al. 2000) to more closely 

estimate the source population for Māori deaths and hospitalisations, and has traditionally been used 

as the denominator for mortality and discharge rates. This means that numerator and denominator 

definitions are not the same and rates calculated in this way may not reflect the true Māori rates but 

will be inflated. The dramatic drop in the number of sole Māori at the 1996 census from the 1991 

levels has put this practice further into question.  
 

4.8 CONCLUSION 
 

Most developed countries have hospital discharge data for the period since the Second World War, 

and some developing countries may well have such data for major cities. However, the baseline 

information often changes over time independently of real shifts in health status, as an artefact of 

adjustments to registration protocols. This is particularly apparent for Māori and Pasifika mortality 

data, where firstly artificially low, then artificially high mortality rates are seen either side of a change 

in coding practice. To add to this problem, changes in coding practice do not necessarily occur at the 

same time as changes in policy, as is highlighted by the lack of a rise in Māori hospital discharge rates 

that would be expected following the introduction of multiple ethnicity coding. Changes in coding do 

not happen at the same time or in the same way for different data sources, and even similar changes in 

policy (introduction of multiple ethnicities) may not have the same effect.  

 

This chapter has also shown the effects of filtering New Zealand public hospital discharges and has 

demonstrated that this is a necessary process for any longitudinal analysis of discharge rates. The 

filtering proposed here effectively allows direct comparison between short-stay (e.g. non-DSS) 

medical and surgical public in-patient hospital discharge rates over a 19-year period of considerable 

administrative change. The next chapter explores the mortality experience in New Zealand between 

1980 and 2000. This will act as a background against which to interpret hospital utilisation over the 

period. 


