
CHAPTER 6 
 

National and Sub-National Differences in Patterns of  

Hospital Utilisation: 1980-2001 
   

6.1 INTRODUCTION 
 

As was previewed in Chapter One, the second part of this monograph deals with a composite measure 

that brings together mortality (in this study survivorship) with morbidity (here represented by 

hospitalisation). As an indicator of sickness or injury, hospitalisation is at the extreme end. Of course 

not all deaths involve hospitalisation as an intermediate stage between contracting an illness or 

suffering an injury and death, nor do most hospital discharges occur because of death. Nevertheless 

there is usually a serious reason for an admission to hospital (as noted in Chapter 4, we have filtered 

out those cases which do not meet these criterion), and discharge in most instances is associated with 

an improvement in quality of life. 

 

In Chapter 5 mortality differentials were looked at in detail but in a uni-variate way. This chapter 

repeats this analysis but for the sickness and injury component of the measures we will be presenting 

later. 

   

This chapter thus covers patterns of hospital utilisation for the period 1980 to 2001. The three aspects 

of hospital utilisation covered in this chapter are: discharge rates,
1
 length of stay; and bed-day rates. 

All indicators are explored by gender, age and ethnicity.  

 

6.2 DISCHARGE RATES  
 

Discharge rates are simply the ratio of discharges (of cases not people) to a defined population. As 

noted earlier, for the whole time period 1980-2001, the New Zealand data set does not permit the 

linking of discharges to individuals and thus we could not identify multiple admissions and transfers 

between hospitals and between specialties, many of which show up in the data set as separate 

discharges. The results shown here refer to public hospital medical and surgical discharges, which 

were obtained by filtering the hospital discharge data set in the manner described in Chapter 4. As 

noted there, private hospital data are excluded. 

 

6.2.1 Age-Standardised Discharge Rates 

 

National Patterns 

As has already been discussed in Section 4.4, despite a substantial increase in crude numbers of 

discharges between 1980 and 2001, the national age-standardised discharge rates showed a generally 

decreasing pattern but with some variation during the period (see Figure 6.1, Appendix Table 6.1, and 

Figure 4.6). The early 1980s was the period with the highest level of public hospital discharge. From 

1986/7 there was a steady decrease in rates until 1992 after which they rose again, remaining fairly 

consistent from 1994 to 1998 then increasing towards the end of the period. The rates in the 2000-

2001 period reached levels similar to those of the 1980-1984 period. 

 

Male age-standardised discharge rates were consistently above those for females. The discrepancy 

between the genders widened over the 19-year period, with the gap being widest in the early to the 

mid 1990s. This may be taken to imply that hospitalisation rates are a function of higher male 

mortality, but as we will noted later the situation is much more complex than this might suggest. 

 

 

                                                           
1 As was noted in Chapter 4, the analysis of hospitalisation is derived from the end of the stay, rather than the start. 



Figure 6.1: Age-Standardised Hospital Discharge Rates, By Gender, New Zealand,  

1980-2001 
 

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

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

Regional Differences 

Age-standardised discharge rates for selected years for the regions and for New Zealand are presented 

in Table 6.1 (and the full results are presented in Appendix Table 6.1). There is a general trend of 

convergence in discharge rates over time, and a reduction in regional variation. 

 

 Throughout the period under review, the rates for Bay of Plenty/Lakes and 

Taranaki/Wanganui/Manawatu were consistently above those for New Zealand and 

Hawke’s Bay/Tairawhiti and Northland rates started well above the national rates. While 

these last two regions converged towards the national level it still remained above. 

Northland rates for both genders were among the highest rates observed throughout the 

period.  

 Rates for both males and females for Waitemata, Auckland Central and South Auckland 

in 1980 were substantially below the national level but have converged over time. By 2001, 

however, while the Waitemata rates were still below those for New Zealand, those for 

Auckland Central and South Auckland were just above the national level. Waitemata had 

by far the lowest discharge rates of the three regions right through the time period. This point 

will be elaborated in later chapters, which suggest these changes have been driven by supply-

side improvements in hospital capacity as population-based funding allowed a more 

equitable distribution to the Auckland region‟s health services.  

 Rates for Waikato and the Central South Island were generally similar to the national 

levels with the Central South Island being just below the New Zealand rates and Waikato 

just above throughout the 1990s. 

 Over the time period, discharge rates in Nelson/Marlborough, Wellington, and the 

Southern South Island declined relative to the average. Nelson/Marlborough started the 

time period with slightly higher than average rates, and dropped substantially below the 

national level, especially from 1988. Discharges in Wellington started at about the New 

Zealand level in the 1980s, and finished below. The Southern South Island rates were well 

above those for New Zealand until the mid-1990s, when they decreased sharply, ending at 

around the national figure.  

 

 



Table 6.1: Age-Standardised
1
 Public Hospital Discharge Rates per 1,000 Population, By 

Gender and Health Regions, Selected Years, 1980-2000 
 

Region Males Females 

  1980 1985 1990 1995 2000 1980 1985 1990 1995 2000 

New Zealand  109 105 101 105 110 97 92 85 88 95 

Northland 137 138 121 115 131 135 136 111 99 111 

Waitemata 69 69 78 86 98 64 60 63 71 85 

Auckland Central 86 83 82 95 108 78 71 64 74 90 

South Auckland  91 81 87 101 117 81 70 71 84 100 

Waikato  109 102 102 106 111 102 90 88 93 98 

Bay Of Plenty/Lakes 131 123 127 126 132 116 110 110 106 111 

Hawke‟s Bay/ 

Tairawhiti 139 136 131 130 121 122 124 111 111 99 

Taranaki/Wanganui/ 

Manawatu 119 115 113 118 117 105 98 97 99 98 

Wellington  107 109 94 98 98 94 93 77 83 86 

Nelson/Marlborough 116 113 96 87 93 102 101 80 73 80 

Central South Island 112 110 96 98 107 95 95 84 86 95 

Southern South 

Island 129 119 116 115 107 119 106 98 96 89 

(1)  Standardised by age to 1996 Total New Zealand population (both genders). 

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

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

Patterns by Ethnicity 

There have been changes in the definition of ethnicity which can affect the relationship between 

numerators and denominators when calculating rates.  In this case the socio-cultural definition is used, 

as was explained in Chapter 4. Alternative rates using sole Māori in 1990-94 are shown in Appendix 

Table 6.2. As with mortality, larger regions are employed here to ensure there are sufficient numbers 

of cases and the South Island is excluded because the small numbers of Māori there generate a result 

that is prone to random errors. 

 

The Māori population has a higher discharge rate than the overall population but this gap has closed to 

a degree over time (see Table 6.2). Auckland has the lowest rates for Māori for the first two periods 

with Taranaki/Wanganui/Manawatu/Wellington lowest in 1997-2001. Northland had the highest 

rates for 1997-2001, but also has high rates for males and the highest rate for females in the other two 

time periods. Hawke’s Bay/Tairawhiti had the highest rates in the first two time periods for males 

and the rate was also high for females. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 6.2: Age-Standardised
1
 Public Hospital Discharge Rates (1,000) for the Māori and 

Total Population, By Gender and Larger Health Regions, Selected 5-Year 

Averages, 1980-2000 
 

Region Males Females 

1980-84
2
 1990-94

3
 1997-01

4
 1980-84

2
 1990-94

3
 1997-01

4
 

 

  

 

  

New Zealand 173 134 136 167 127 125 

Northland 229 168 181 222 168 160 

Auckland  136 115 127 131 106 119 

Waikato 155 138 137 149 128 126 

Bay of Plenty/Lakes 175 153 163 163 142 147 

Hawke‟s Bay/Tairawhiti 228 180 160 214 161 141 

Taranaki/Wanganui/ Manawatu/Wellington 171 121 124 174 119 114 

  

 

New Zealand 111 102 108 99 85 93 

Northland 148 122 127 144 110 109 

Auckland  83 86 104 75 69 87 

Waikato 110 105 108 103 91 98 

Bay of Plenty/Lakes 131 127 128 121 108 109 

Hawke‟s Bay/Tairawhiti 146 134 122 129 110 103 

Taranaki/Wanganui/ Manawatu/Wellington 114 102 106 101 86 92 
(1)  Standardised by age to 1996 Total New Zealand population (both genders and all ethnic groups). 

(2)  1981 50% or more Māori blood population is used as denominator. 

(3)  1991 socio-cultural Māori population is used as denominator. 

(4) Estimates for 1999 by linear interpolation using the socio-cultural Māori population of 1996 and 2001 censuses. 

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

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

6.2.2 Age-Specific Discharge Rates 

 

National Patterns 

As one would expect for populations that are well advanced in their epidemiological transition, in 

general, national age-specific discharge rates increase with age (see Figure 6.2 and Appendix Table 

6.3).  

 

 The under 5 years discharge levels were the exception to the trend of increasing discharge 

rates, ranking third highest for males and females, and are higher than those for all other age 

groups under 65 years. The under 5 years age group had the highest percentage increase of 

discharge rates for males and second highest for females between 1980 and 2000. This was 

caused by the doubling of the discharge rate for infants (not shown in Figure 6.2). 

 In the 15-24 years age group males initially had higher discharge rates than females; however 

by 2001 rates were approximately the same for males and females. At all other age groups 

except 25-44 years, males had higher discharge rates than females, particularly at the 

youngest and oldest age groups, with the gaps remaining reasonably consistent. 

 The only age group where female rates were higher than males was for those 25-44 years, 

however the difference was slight. The gap was wider in 1980, but over time narrowed 

considerably. 

 Discharge rates for the 65 years and over age groups, and the under 5 years age group 

increased over the 1980-2001 period, while for all other age groups they decreased slightly. 



 The rise in the rate for the 75 years and older age group was substantial (58 percent for 

females), showing a particularly sharp increase in the 1990s. 

 

Figure 6.2:  Age-Specific Discharge Rates Per 1,000, By Age, New Zealand, 1980,  

1990 and 2000 
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Sources:      New Zealand Health Information Service, National Minimum Data Set – Hospital Discharge 

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

Regional Differences 

Age-specific discharge rates for each of the regions generally reflect the pattern described for the age-

standardised rates and thus are presented in Appendix Table 6.3 rather than in the text. Some main 

trends are listed. 

 

 All Nelson/Marlborough rates decreased dramatically from the late 1980s starting from a 

position above the New Zealand level to end below, although there were slight increases in 

the 1999 to 2001 period. 

  All three Auckland regions discharge rates for all age groups (except under 5 years in 

Auckland Central) were well below the New Zealand rates in 1980 and converged towards 

the national rates over time, especially at the 65 years plus age group. Auckland Central‟s 

rates at all age groups over 25 years increased in the late 1990s. Most of South Auckland‟s 

age-specific rates ended just above those for New Zealand. Waitemata remained below New 

Zealand throughout. 

 Age-specific rates for Bay of Plenty/Lakes, Northland and Hawke’s Bay/Tairawhiti were 

all substantially above those for New Zealand, with some convergence towards the New 

Zealand levels over the time period, especially in the late 1990s. 

 Taranaki/Wanganui/Manawatu and Southern South Island (age groups 15 years and 

over) age-specific rates converged towards those of New Zealand from a position just above 

the national rates.  

 The rates for Wellington, Waikato and Central South Island approximated New Zealand 

rates at most ages, though Wellington tended below, and Waikato tended above the New 

Zealand level. 

 

Patterns by Ethnicity 

The lowest age-specific discharge rate for Māori is at 5-14 years, with the highest rate being for the 

age group 75 years and over for New Zealand. In 1997-01 rates for Māori for age groups under 25 

years are quite similar to the Total population, but for age groups 25-74 years, Māori rates are 

considerably higher than those for the Total population. There appears to be a slight convergence of 

Māori and Total population discharge rates over the time period, for most age groups. 



Table 6.3: Age-Specific Public Hospital Discharge Rates (1,000) for the Māori and Total 

Population, By Gender, Selected 5-Year Averages, New Zealand, 1980-2001 
 

Age group Males Females 

(years) 1980-84
1
 1990-94

2
 1997-01

3
 1980-84

1
 1990-94

2
 1997-01

3
 

 Māori Population 

Under 5 278 214 212 203 154 161 

5-14 83 54 51 65 42 39 

15-24 111 63 56 105 58 56 

25-44 104 74 73 148 88 80 

45-64 187 158 163 194 168 162 

65-74 353 335 361 304 290 306 

75+ 551 447 474 413 379 402 

 Total Population 

Under 5 171 186 208 126 140 166 

5-14 62 51 50 47 41 40 

15-24 76 57 52 70 52 53 

25-44 63 51 55 90 57 59 

45-64 121 103 103 106 93 94 

65-74 237 245 257 162 173 197 

75+ 358 389 447 250 280 346 
(1)  1981 50% or more Māori population is used as denominator. 

(2)  1991 socio-cultural Māori blood population is used as denominator. 

(3)  Estimates for 1999 obtained by linear interpolation using the socio-cultural Māori  population of 1996 and 2001 

censuses. 

Sources:    New Zealand Health Information Service, National Minimum Data Set – Hospital Discharge 

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

6.3 LENGTH OF HOSPITAL STAY 
 

While discharge rates reflect how frequently hospital discharges occur in a population, the index mean 

length of stay (LOS) documents the average duration of use of hospital facilities. The average length 

of stay measure divides the sum of hospital bed-days by the number of discharges and thus limits the 

index in both the numerator and denominator to those who use hospitals. By limiting the index to 

users, it is not a population-based measure. LOS data also provide some insight into both the severity 

of the condition resulting in hospital admission, as well as the amount of resources used by patients. A 

more useful index, however, is the „hospital bed-days per capita‟ (discussed below) so only national 

trends in LOS are presented here. In both cases, only bed-days linked to the discharge data set after 

filtering are considered. 

 

National Patterns 

Over the last two decades, the age-standardised average length of hospital stay almost halved – from 

just below eight days to below four days (Figure 6.4). Reasons for this included changes in 

technology, medical practice, post-discharge support services in the community and pressures to 

reduce hospital expenditures. Male average LOS was slightly higher than for females, but converged 

in the most recent data. 

 

 

 

 

 

 



Figure 6.4: Age-Standardised Average Hospital Length of Stay, By Gender, New Zealand, 

1980-2001 
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Sources: New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

6.4 HOSPITAL BED-DAYS PER CAPITA 
 

While LOS data have some uses, other health indices can better reflect hospital use by incorporating 

the concepts of frequency
2
 and duration of stay. Hospital bed-days per capita is one such measure. It 

is the sum of all the bed-days spent in hospital in a year in relation to population numbers.
3
 The key 

advantage of this measure is that it is not affected by multiple admissions or by transfers between 

hospitals and specialities. 

 

6.4.1 Age-Standardised Hospital Bed-Days Per Capita 

 

National Patterns 

In the context of increasing crude discharges, fluctuating age-standardised discharge rates and 

decreasing average LOS, the age-standardised bed-days per capita showed a definite decreasing trend 

over the 22-year period (Figure 6.5 and Appendix Table 6.4). The years 1980-2001 can be roughly 

divided into four periods characterised by different crude annual rates of change in hospital bed-days 

per capita. There was a gradual drop during the early 1980s, followed by a sharper reduction from 

1985 to 1992 coinciding with the dip in hospital admission rates over that period (possibly due to 

increased day patient services). From 1992 to 1998, the annual hospital days per capita continued to 

decline but more gradually. Between 1998 and 2001, levels appear to be reaching a plateau. 

 

 

 

 

 

                                                           
2 We cannot measure incidence (first-ever/new cases or events) directly. Instead we use discharge data, more correctly called 

admission/discharge rates.  
3 This rate is calculated by summing the length of stay of each discharge and then this sum of days is divided by the 

population at risk. 



Figure 6.5: Age-Standardised Hospital Bed-Days per Capita By Gender, New Zealand, 

1980-2001 
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Sources:      New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

     Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

Regional Differences 

All regional age-standardised bed-day rates declined over the period under review, and converged 

towards the national level so that differentials were reduced substantially (see Appendix Table 6.4). 

 

 Waitemata had the lowest per capita rate for all but the end of the period. 

Nelson/Marlborough rates dropped substantially below the national level especially from 

1988 onwards, ending with the lowest rates nationally in 2001. 

 South Auckland started from well below New Zealand in 1980, converging with the New 

Zealand rate over time to end just above  

 The highest rates were in Hawke’s Bay/Tairawhiti, and Bay of Plenty/Lakes, while 

Northland and Southern South Island started well above the national rate but declined 

throughout the period. The first two regions remained above or just at the New Zealand level 

whereas the other two regions finished with rates similar to those for New Zealand.  

 Taranaki/Wanganui/Manawatu, Waikato and Central South Island started just above the 

New Zealand level but converged towards it over the time period. 

 

Māori Patterns 

The Māori bed-day rate is higher than that for the Total population, but there has been a degree of 

convergence over time (see Table 6.4, see also Appendix Table 6.2 which shows the alternative rate 

using „sole Māori‟ in 1990-94). 

 

 The Auckland Metropolitan region had the lowest bed-day rates for the first two periods 

with the 1997-2001 period also tending low.  

 Taranaki/Wanganui/ Manawatu/Wellington had the lowest levels for the last period.   

 Hawke’s Bay/Tairawhiti had the highest rate for the first two periods and a high rate for the 

last period. Bay of Plenty/Lakes had the highest rate in 1997-2001. 

 

 



Table 6.4: Age-Standardised
1
 Public Hospital Bed-Day Rates per Capita for the Māori and 

Total Population, By Gender and Larger Health Regions, Selected 5-Year 

Averages, 1980-2001 
 

Region Males Females 

1980-84
2
 1990-94

3
 1997-01

4
 1980-84

2
 1990-94

3
 1997-01

4
 

 Māori Population 

New Zealand 1.76 0.95 0.69 1.52 0.85 0.60 

Northland 1.97 1.02 0.80 1.69 0.94 0.67 

Auckland Metro. Region 1.30 0.77 0.67 1.07 0.69 0.57 

Waikato 1.61 0.99 0.71 1.46 0.81 0.62 

Bay of Plenty/Lakes 1.82 1.08 0.82 1.47 0.97 0.74 

Hawke’s Bay/Tairawhiti 2.52 1.36 0.81 2.07 1.16 0.70 

Taranaki/Wanganui/ 

Manawatu/Wellington 1.83 0.92 0.62 1.69 0.83 0.55 

 Total Population 

New Zealand 1.02 0.67 0.53 0.88 0.56 0.45 

Northland 1.20 0.70 0.54 1.10 0.59 0.46 

Auckland Wide 0.73 0.55 0.51 0.62 0.45 0.43 

Waikato 1.08 0.66 0.53 0.96 0.56 0.47 

Bay of Plenty/Lakes 1.28 0.79 0.60 1.12 0.69 0.51 

Hawke’s Bay/Tairawhiti 1.32 0.87 0.59 1.10 0.72 0.50 

Taranaki/Wanganui/ 

Manawatu/Wellington 1.10 0.70 0.50 0.95 0.59 0.42 
(1)  Standardised by age to 1996 Total New Zealand population (both genders and all ethnic groups). 

(2)  1981 50% or more Māori blood population is used as denominator. 

(3)  1991 socio-cultural Māori population is used as denominator. 

(4) Estimates for 1999 obtained by linear interpolation using the socio-cultural Māori population of 1996 and 2001 censuses. 

Sources:    New Zealand Health Information Service, National Minimum Data Set – Hospital Discharge 

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

6.4.2 Age-Specific Hospital Bed-Days Per Capita 

 

National Trends: Gender Differences 

Male bed-day rates remained higher than those for females for all age groups except at 25-44 years 

(see Appendix Table 6.5). Nevertheless, across all age groups except at 75 years and over there was a 

convergence of male and female rates over the time period. This was most marked for the 15-24 and 

25-44 year age groups. The 25-44 year age group was the only one where male rates started at a lower 

level than those for females, but by 1990 the two groups had converged. 

 

National Trends: Age Differences 

Over the entire period the hospital bed-day rates correlated directly with age, and decreased at all ages 

except for children under 5 years, whose rate changed only minimally. This age group was, however, 

made up of the under 1 year and 1-4 years age groups which had different patterns. The age group 75 

years and over had bed-day rates well in excess of those of other age groups (see Appendix Table 

6.5). A high proportion of hospital costs relate to the elderly. For example, 45 percent of lifetime 

hospitalisation for women occurs at that age (see Section 8.4). Internationally it is recognised that a 

high proportion of lifetime healthcare expenditure occurs in the last years of life which, for most 

people, will be at old age (Scitovsky 1984). Thus, in this section of the monograph we show 

graphically only data for the two oldest age groups (see Figure 6.6).  

 

From the mid-1980s, the bed-day rate decreased at all ages except for children under 5 years whose 

rate changed minimally. At younger old ages (65-74) the decrease was only marginal, in contrast there 



was substantial absolute and relative decrease in bed-day rates for the 75 years and over group (see 

Figure 6.6). These changes are highly significant as there were also gains in survivorship for this age-

group (see Figure 5.6b).  

 

Figure 6.6: Age-Specific Hospital Bed-Days per Capita By Gender for 65-74 Years and 

75 Years and Over, New Zealand, 1980-2001 
 

 
Sources:    New Zealand Health Information Service, National Minimum Data Set – Hospital Discharge 

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

National Trends: Percentage Change 

A more detailed analysis of the annual percentage change in national hospital bed-days per capita for 

various age categories allows comparisons between age groups over time (Table 6.5). The under 1 

year age group was the only one at which hospital bed-days per capita increased over the period. This 

is particularly evident in the period 1980-1984 when bed-day rates increased by 7.3 percent per year 

for infants. This may have been partly due to the change in registration practices whereby mothers 

(and presumably some sick babies requiring treatment) had not been registered as in-patients prior to 

1981/2 but were registered from then on. While the filtering process excludes healthy babies, 

minimising the effect of the change in coding on infant discharges, babies requiring treatment are 

included here. Nevertheless, there was also some real increase in bed-day rates over the 1984-2001 

period. 

 

Hospital bed-day rates for females 75 years and over increased by 0.3 percent per year during the 

1980-1984 period, but decreased subsequently. Even though the rates decreased proportionately for 

this age group, there was a relatively large absolute numerical increase in bed-days because of the 

growing number of people in this age group. In general other age groups showed a rather persistent 

pattern of decrease in bed-day rates. They went from small declines in the years 1980-1984 to large in 

the period 1984-1992 and then back to smaller annual decreases, between 1992 and 2001. This is 

reflected in the overall decreases among males of 1.3 percent, 3.8 percent, and 1.2 percent per year 

over each period respectively. The exception to this pattern was the age group 15-49 years, which also 

showed a considerable decrease in the 1980-1984 period, especially for females but also for males. 

This age group also showed the greatest reduction overall for females in the 1980-84 and 1984-92 

periods. In the 1980-1984 period annual reductions in male bed-day rate were much higher than those 

of females, except for the 15-49 years age group.  
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Table 6.5: Average Annual Percentage Change in Hospital Bed-Days per Capita, 

By Age Group, New Zealand, 1980-2001  
 

Age Group 

 (years) 

Average annual percentage change in 

hospital stays per capita 

Total 

Percentage 

Change 1980-1984 1984-1992 1992-2001 1980-2001 

 Males 

Under 1 7.3 0.3 1.7 2.5 +52.3 

1-14 -2.0 -5.0 -2.6 -2.7 -57.7 

15-49 -3.0 -4.9 -1.8 -2.6 -54.9 

50-64 -1.9 -4.8 -2.8 -2.7 -57.1 

65-74 -2.2 -4.2 -2.1 -2.4 -50.7 

75 and over -1.8 -4.1 -1.6 -2.2 -46.9 

Total -1.3 -3.8 -1.2 -2.0 -41.6 

 Females 

Under 1 4.8 0.5 1.9 2.1 45.0 

1-14 -1.4 -4.9 -1.9 -2.5 -52.7 

15-49 -3.7 -5.3 -2.0 -2.8 -59.6 

50-64 -1.6 -4.5 -2.5 -2.6 -53.6 

65-74 -0.8 -4.4 -1.8 -2.2 -47.2 

75 and over 0.3 -4.9 -1.7 -2.3 -47.8 

Total -0.6 -4.1 -1.3 -2.0 -42.5 
Sources:    New Zealand Health Information Service, National Minimum Data Set – Hospital Discharge 

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

Regional Differences 

In general, there was convergence of the regional age-specific bed-day rates per capita towards the 

national level (see Appendix Table 6.5). 

 

 Age-specific bed-day rates were highest for Northland, Bay of Plenty/Lakes, Hawke’s 

Bay/Tairawhiti and Taranaki/Wanganui/Manawatu, and were lowest for the three 

Auckland regions. 

 The remaining regions fluctuated around the New Zealand level except for 

Nelson/Marlborough, where the levels dropped to be extremely low at all ages. That said, 

for this group of regions, the regional patterns across various age groups were not uniform in 

the trends they followed. 

 In some cases regional rates for older age groups converged markedly towards the New 

Zealand level, but for other age groups there were few or no gains relative to that of New 

Zealand. This was the situation with Northland, Bay of Plenty/Lakes and Hawke’s 

Bay/Tairawhiti. Suffice to say here that decreases in levels at older ages were driven by 

Pakeha who constitute the vast majority of that population, whereas Māori are a substantial 

minority, but constitute more of the persons at younger ages.  

 Auckland Central rates for the under 5 years age group were high compared to those for 

New Zealand. Those for 75 years and over went from below New Zealand levels to above, 

while the rates for other age groups started below New Zealand and converged over time. 

 Rates for the age groups under 15 years in South Auckland were very similar to those for 

New Zealand. The other age groups started below but converged towards the New Zealand 

levels. 

 Rates for Central and Southern South Island regions converged towards New Zealand 

levels – those for the younger ages from being lower and those for the older ages from being 

higher than the national level. 

 The decline in the adult Nelson/Marlborough rates intensified with age, so that by 2001 bed-

day rates at all age groups, especially the oldest age group, were extremely low relative to 

New Zealand levels. 

 



 These trends seem intuitively reasonable, but we cannot totally ignore age differences 

between populations within the oldest age groups we use here. These age-groups could be 

structurally different regionally, ethnically and in other ways. That said, the magnitude of 

age-reporting errors may be a more severe problem. Age-reporting by the oldest-old in New 

Zealand is not as correct as in some European countries (Kannisto 1994). In sum, data for the 

elderly must be handled with some degree of caution.  

 

Māori Patterns 

Māori per capita bed-day rates are far higher than those for the Total population at most ages for all 

three dates (see Table 6.6). An interesting exception is for the under five age group for the most recent 

period. It should be stressed that this is not likely to be an artefact of data; the pattern is, in fact, 

counterfactual to some of the definitionally induced changes discussed in Chapter 4. The lowest age-

specific bed-day rate for Māori is at 5-14 years and the highest rate being at age group 75 years and 

over (see Table 6.6).  

 

Table 6.6: Age-Specific Public Hospital Bed-Day per Capita for the Māori and Total 

Population, By Gender, Selected 5-Year Averages, New Zealand, 1980-2000 
 

Age group Males Females 

(years) 1980-84
1
 1990-94

2
 1997-01

3
 1980-84

1
 1990-94

2
 1997-01

3
 

 Māori Population 

Under 5 1.71 0.99 0.82 1.31 0.75 0.63 

5-14 0.53 0.23 0.16 0.40 0.18 0.11 

15-24 0.74 0.31 0.21 0.51 0.22 0.16 

25-44 0.79 0.40 0.31 0.89 0.40 0.29 

45-64 2.11 1.22 0.89 1.92 1.23 0.82 

65-74 4.81 3.03 2.15 3.90 2.46 1.85 

75+ 8.33 4.32 2.93 6.72 3.68 2.54 

 Total Population 

Under 5 0.93 0.90 0.86 0.73 0.73 0.72 

5-14 0.31 0.19 0.14 0.23 0.15 0.11 

15-24 0.48 0.27 0.18 0.34 0.20 0.16 

25-44 0.41 0.26 0.21 0.50 0.26 0.21 

45-64 1.14 0.70 0.50 0.98 0.63 0.46 

65-74 2.88 1.95 1.49 2.19 1.49 1.20 

75+ 5.64 3.70 2.94 4.99 3.16 2.50 
(1)  1981 “50% or more Māori Blood” population is used as denominator. 

(2)  1991 socio-cultural Māori population is used as denominator. 

(3) Estimates for 1999 obtained by linear interpolation using the socio-cultural Māori population of 1996 and 2001 censuses. 

Sources:     New Zealand Health Information Service, National Minimum Data Set – Hospital Discharge 

 Statistics New Zealand, 1981-2001 Censuses of Population and Dwellings. 

 

By comparing the 1997-01 rates for Māori to the Total population rate for 1999, the age groups under 

25 years are seen not to be very different, with the age group under 5 being higher for the overall 

population. The largest difference occurs in the age groups 45-74 years but with little difference 

occurring in the 75 years and over age group 

 

Table 6.7 raises another issue. As was true for the Total population, the decrease in hospital stays, 

even at 0-4 years in the case of Māori, had occurred prior to 1992 after which the more radical 

institutional restructuring took place. Thus, the need for efficiency gains in the health sector, the 

driving force for restructuring in the 1990s, had already been addressed, particularly in the hospital 

system.  



6.5 CONCLUSION: HEALTH STATUS AND HOSPITAL UTILISATION 
 

In looking at hospitalisations covered in this chapter, it is useful also to refer back to the findings on 

mortality in the previous chapter. In these two chapters a number of health indices have been 

examined at both the national and the sub-national level. It has been seen that health status, as 

measured by mortality rates, improved as mortality at all ages decreased. Female mortality was 

consistently lower than male mortality, but male-female differences decreased because of the more 

marked improvements for males. The greatest mortality reductions occurred in the under 10 years age 

group and in the 40-64 years age groups. This translated into increases, especially from the mid- to 

late 1980s, in life-expectancy at birth and in the probability of surviving beyond age 65. Age-

standardised bed-day rates halved over the period, at first gradually, and later more rapidly, especially 

in the 1985-1991 period. This was due to the small decrease in discharge rates, and an almost halving 

of the average length of hospital stay. The greatest differential between Māori and the Total 

population for these indices occurs at ages 45-74. This may be an indication of where the greatest 

potential for further improvements in Māori health might be achieved. 

 

Regional differences in health-related indices, as have been discussed in the last two chapters, are 

summarised in Table 6.7. These provide a background to the factors driving the regional HUEs to be 

presented in later chapters. Relative to New Zealand, a number of regions changed levels in either 

their hospital utilisation rates and/or health status, as measured by life-expectancy and survivorship, 

over the period. 

 

Waitemata and Nelson/Marlborough were the only regions with consistently low utilisation and 

good health status. South Auckland and Auckland Central fell into the low utilisation-average 

health status category. In South Auckland life-expectancies reduced relative to national levels from a 

higher than average position, while those in the Auckland Central region were close to those for 

New Zealand. However, while there was low hospital utilisation in Auckland Central and South 

Auckland, bed-day rates in these regions converged with those for New Zealand. 

 

Health status and hospital utilisation in Wellington and Waikato generally approached national 

levels, but there are some exceptions in some age groups. While the Central South Island region had 

health status indicators similar to those for New Zealand, hospital utilisation was slightly higher than 

the New Zealand level for the early part of the period, but converged towards New Zealand levels 

during these two decades.  

 

The regions with poorer mortality measures generally also had high levels of hospitalisation. This 

applied particularly to Bay of Plenty/Lakes and to Hawke’s Bay/Tairawhiti. The exceptions to this 

pattern were Northland, Taranaki/Wanganui/Manawatu and Southern South Island, which had 

poorer health status indicators and utilisation levels that started higher but ended at about the New 

Zealand level. Northland had high levels of discharge but a bed-day rate around the New Zealand 

average at the end of the period. 

 

Declines in bed-day rates per capita were far greater at the oldest ages (75 years and over) than at 

younger old age (65-74), and this was accompanied by increases in life-expectancy at ages 75 and 

over. As was discussed earlier there is a hypothesis that gains in longevity may be accompanied by 

longer durations in ill-health (the Olshansky theory). Logically, the older someone is, the longer the 

period of exposure to risk of being hospitalised for whatever reason. Yet these data suggest something 

different. One explanation would be that compression of periods of severe ill health while still 

surviving is actually occurring (the Fries theory). This would indicate real health gains for elderly 

New Zealanders. Alternatively, although the gains in life-expectancy at older ages dispute this, if 

shortened durations in hospital have been produced purely in order to achieve efficiency gains, then 

this may not signal health gains. The analysis of HUEs later in this study will allow us to investigate 

further this question that has very significant policy implications.  

 

 



Table 6.7: Utilisation and Health Status Summary, By Region (1980-2001) 
 

 Utilisation Summary Health Status Summary 

Northland 

 

Medium utilisation – bed-day rates 

started above but dropped to the 

New Zealand level from 1990s. 

Poor health status – Low e(0) and 

worsening e(0) relative to  

New Zealand. e(65) around  

New Zealand. 

Waitemata  

 

Low utilisation – very low bed-day 

rates throughout the period. 

Good health status – highest e(0) and 

e(65) throughout. 

Auckland Central  

 

Low to medium utilisation – low bed-

day rates until 1995 then converging 

to the New Zealand level.    

Average health status – low to 

medium at e(0) and e(65)) years. 

 

South Auckland  

 

 

Low to medium utilisation – low bed-

day rates at beginning of period, 

converging to New Zealand by 1994. 

Average to low health status – e(0) 

started above but dropped below  

New Zealand rate from 1990 for 

males. Female e(0) consistently just 

below New Zealand rate. e(65) at 

New Zealand levels to above. 

Younger people have poorer health 

status. 

Waikato 

 

Medium utilisation – bed-days started 

above New Zealand level but soon 

dropped to about the New Zealand 

level   

Average health status – e(x)s at about 

or just above New Zealand level with 

gains mainly in older age groups. 

Bay of Plenty/ 

Lakes 

 

High utilisation – high bed-day rates 

especially for age groups under 65 

years. 

Poor health status – e(0) consistently 

below New Zealand level, with the 

gap widening especially for males; 

e(65) fairly consistently above  

New Zealand rate. Poor health status 

refers to younger rather than older 

people. 

Hawke’s Bay/ 

Tairawhiti 

High utilisation – high bed-day rates 

throughout 

Poor health status – e(x)s below New 

Zealand levels for duration, at times 

diverting further. 

Taranaki/ 

Wanganui/ 

Manawatu 

High to medium utilisation – initially 

high bed-day rates, reducing to New 

Zealand level by 1996. 

Poor health status – e(x)s just below 

New Zealand level. 

Wellington 

 

 

 

Medium utilisation – overall bed-day 

rates reflected New Zealand level 

though dropped below New Zealand 

from 1998. 

Average health status – e(x)s were 

generally at the New Zealand level 

and female e(65) dropped somewhat 

relative to the New Zealand. 

Nelson/ 

Marlborough 

 

Low utilisation – Started at new 

levels but became low from early 

1980‟s. 

High health status – e(0) above  

New Zealand level throughout; e(65) 

started below but goes above  

New Zealand level.  

Central South 

Island 

 

Medium utilisation – generally 

slightly higher bed-day rates until 

1989 when the New Zealand level 

reached. Relative to New Zealand 

rates, lower rates for younger people 

and higher for older people. 

Average health status – e(0) slightly 

higher than New Zealand level and 

e(65) at about the New Zealand level. 

 

 

 

Southern South  

Island 

 

High to medium utilisation – bed-day 

rates start well above New Zealand 

levels and converged consistently 

towards New Zealand rates which 

they met in 1998. 

Poor health status – e(0) started 

below New Zealand and converged to 

New Zealand level. e(65) was below 

New Zealand for the duration. 

Source: Compiled from text and data, Ch5, 6 and Appendix Tables. 

 

 



To confound this picture even further, in the last two years the rates at older ages went up (see Figure 

6.6). This sets questions to be elaborated in later chapters: was this a long-term trend or merely a brief 

fluctuation? Whether or not it was part of a wider trend? If so, this raises other questions as to whether 

efficiency gains had to be at the expense of effectiveness. If that were so, then we could expect 

rebound effects – e.g. older people presenting at a more advanced stage in an illness, or re-presenting 

because they were not „cured‟ at a first efficient but ineffective consultation. These patterns would 

both infer increases in prolonged treatment, or in discharges as deceased. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


