
CHAPTER 9 
 

Life-Cycle Stages and Hospital Utilisation Expectancies 
   

9.1 INTRODUCTION 
 

In order to provide a perspective on the relative contributions of different life-cycle stages to the 

HUEs and to changes in these over time, it was decided to split the HUE into age group specific 

HUEs, that we have termed „tranches‟. The notion and methodology resemble what is termed in the 

literature „local‟ life-expectation (Keyfitz 1977, 1982), or a computation of life-expectation covering 

only part of the age-distribution. However, given that this monograph refers to regions, and as the 

word „local‟ could be seen as geographical rather than a section of the age-pyramid, we picked a more 

apt alternative „tranche‟ used widely in the finance industries to refer to a portion or „slice‟ (as in 

French).
1
 It should be noted that a tranche HUE is not the same as an age-specific rate spanning a 

wide range of ages. Whereas an age-specific rate of this sort would be subject to composition effects, 

the partial life-table methodology eliminates these. 

 

Thus a tranche HUE is a segmented component of the overall HUE, but as used here covers age-spans 

of varying length. For example, the tranche HUE for 0-14 years shows the expected duration of 

hospitalisation for anyone surviving the 15 years of that life-cycle stage; the tranche 15-44 years is 

based on the probability of a person having reached age 15 years, and the number of days they will 

then be expected to spend in hospital over the 30 year duration spanning ages 15 to 44 years; and so 

on. In this chapter trends in national and regional tranche HUEs coving the whole life-cycle for Māori 

and the total population are presented, followed by an analysis of cohort trends in tranche HUEs. As 

for other analyses of HUEs these are period tables, relating to synthetic cohorts, and thus do not refer 

to time cohorts. But at the end of this chapter we turn to time cohort analysis. 

 

9.2 TRANCHE HUEs 
 

9.2.1 The Tranche Spanning 0-14 Years of Age 

 

National Trends 

For New Zealand as a whole, in 1980 males would expect to spend on average 7.6 days in hospital in 

the period between birth and age 14, while for females it would be 5.9 days (see Table 9.1). Both male 

and female levels have declined over time, but modestly, with the gender gaps narrowed, so that by 

2000 the hospitalisation expectancy for males in this period of their lives had dropped to 5.8 days and 

that for females 4.8 days, a more modest decline. 

 

This decline is made up of two opposing trends. Neonatal care made great strides over this period, 

with greatly improved survival at the cost of extended hospital stays for some infants. Older children 

have had rapidly reducing hospital stays, with a paediatric community firmly of the view that 

hospitals are not good places for children and their exposure should be minimised. For example, the 

average length of stay for children aged 0-14 (excluding neonates) was 1.4 days in 2006. 

 

Regional Trends and Differentials 

The national trend was accompanied by regional convergence. The ranges across the regions for this 

tranche HUE reduced considerably. In 1980, for males the range was between 5.2 and 11.2 days; but 

by 2000 it had decreased to between 3.7 and 7.1 days. There was a similar trend for females.  

 

 While there was some fluctuation in the relative ranking of the regions over the period, the 

trends were relatively consistent with higher values being found systematically in Northland, 

Bay of Plenty/Lakes and Hawke’s Bay/Tairawhiti.  

                                                           
1 “Chiefly Econ. A portion of something, esp. of income: a block of shares or of government stock” (OED 1993 v2:3365). 



 Lower values compared to New Zealand as a whole were found in Waitemata and Central 

South Island.   

 In 2000 this tranche HUE rate for Nelson/Marlborough was much lower than those for other 

regions in New Zealand. 

 

Table 9.1: Tranche Hospital Utilisation Expectancy (Days) at 0-14 Years By Gender, 

New Zealand and Regions, 1980, 1990 and 2000 
 

Region 
Males Females 

1980 1990 2000 1980 1990 2000 

NEW ZEALAND 7.6 6.3 5.8 5.9 5.2 4.8 

Northland 8.5 7.2 7.1 5.9 5.9 5.6 

Waitemata 5.2 5.3 5.1 4.0 4.0 4.5 

Auckland Central 8.4 6.3 6.9 7.7 5.5 5.3 

South Auckland 7.7 5.7 6.2 6.4 5.3 5.0 

Waikato 8.0 6.7 5.7 6.2 5.0 5.0 

Bay of Plenty/Lakes 10.8 8.4 6.1 7.8 7.3 5.3 

Hawke‟s Bay/Tairawhiti 11.2 8.7 6.0 9.1 7.0 4.8 

Taranaki/Wanganui/Manawatu 7.4 6.9 5.7 5.8 5.2 4.9 

Wellington 7.1 6.2 5.1 5.2 5.1 4.1 

Nelson-Marlborough 7.1 4.5 4.9 5.0 4.2 3.9 

Central South Island 5.7 4.4 5.1 4.3 4.1 4.5 

Southern South Island 6.8 6.4 5.8 5.0 4.4 4.2 
Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 

9.2.2 The Tranche Spanning 15-44 Years of Age 
 

National Trends 

For New Zealand as a whole in 1980 females could expect on average to spend 14.2 days in hospital 

between the ages of 15 and 44 years while for males this was 13.2 days (see Table 9.2). By 2000, the 

values for males were slightly higher than those for females (6.0 days and 5.8 days respectively). 

However, over the period 1980 to 2000 this HUE for both males and females had dropped by over 

half, indicating a major reduction in hospitalisation levels. 

 

Regional Trends and Differentials 

Similarly there was a reduction in all the regions. However, regionally there has also been a 

considerable range in this measure, from 8.1 (Waitemata) to 19.1 days (Bay of Plenty/Lakes) for 

males in 1980, although this had reduced by 2000 to 4.5 (Waitemata) and 7.9 days (Northland). 

There was a similar shift for females. 

 

 Throughout the period 1980 to 2000 Waitemata had amongst the lowest values.  

 Bay of Plenty/Lakes maintained high levels. Other regions with consistently high levels were 

Hawke’s Bay/Tairawhiti and Northland. 

 The most dramatic decline was seen in Nelson/Marlborough which had been among the 

highest in 1980 but was amongst the lowest in 2000. 

 

 

 

 

 



Table 9.2: Tranche Hospital Utilisation Expectancy (Days) at 15-44 Years By Gender, 

New Zealand and Regions, 1980, 1990 and 2000 
 

Region Males Females 

1980 1990 2000 1980 1990 2000 

NEW ZEALAND 13.2 8.9 6.0 14.2 8.1 5.8 

Northland 17.3 10.1 7.9 19.7 9.3 7.8 

Waitemata 8.1 6.5 4.5 8.9 5.6 4.4 

Auckland Central 10.5 7.2 5.6 11.7 5.6 4.4 

South Auckland 11.9 8.5 7.9 11.4 6.9 6.2 

Waikato 13.4 8.5 7.2 15.9 8.3 6.3 

Bay of Plenty/Lakes 19.1 11.9 7.6 19.4 10.8 6.8 

Hawke‟s Bay/Tairawhiti 16.7 11.6 7.0 18.3 10.4 5.7 

Taranaki/Wanganui/Manawatu 15.1 11.6 6.2 16.2 10.8 7.1 

Wellington 11.8 8.0 4.6 12.8 7.4 4.6 

Nelson-Marlborough 16.0 10.2 5.2 14.9 7.5 7.2 

Central South Island 12.6 8.0 5.5 13.4 7.7 6.2 

Southern South Island 15.0 9.5 5.1 17.0 10.3 6.7 
Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 

9.2.3 The Tranche Spanning 45-64 Years of Age 

 

National Trends 

As is seen in Table 9.3 for New Zealand as a whole in 1980, men who reached age 45 years were 

likely to spend 21.8 days in hospital before they turned 65, but this had more than halved to 10.0 days 

by 2000. A similar decrease was seen for women over the review period, with durations dropping 

sharply from 1980 levels of 19.5 days to 9.2 days by 2000.  

 

Regional Trends and Differentials 

A similar trend of decline for both males and females was seen in all regions, but to varying degrees. 

The ranges across the regions also reduced considerably; for example, for males it had been 13.6 to 

29.4 days in 1980, but by 2000 it was 8.1 to 12.8 days. 

 

 The values for the Waitemata region were extremely low throughout the period, although on 

a par with Nelson/ Marlborough and Wellington by 2000.  

 Areas with generally higher levels throughout the period were Bay of Plenty/Lakes, 

Hawke’s Bay/Tairawhiti, Waikato (females), and Taranaki/ Wanganui/Manawatu 

(females for all three years). 

 

 

 

 

 

 

 

 

 

 

 

 



Table 9.3: Tranche Hospital Utilisation Expectancy (Days) at 45-64 Years By Gender, 

New Zealand and Regions, 1980, 1990 and 2000 
 

Region Males Females 

1980 1990 2000 1980 1990 2000 

NEW ZEALAND 21.8 14.6 10.0 19.5 13.2 9.2 

Northland 24.5 15.6 9.9 23.0 13.7 9.9 

Waitemata 13.6 9.7 8.1 12.3 9.5 7.2 

Auckland Central 17.8 12.2 9.9 15.0 10.0 8.8 

South Auckland 20.2 13.2 10.9 16.7 12.5 10.5 

Waikato 22.1 15.0 10.1 23.4 13.6 10.4 

Bay of Plenty/Lakes 29.4 18.2 12.8 25.2 18.5 11.8 

Hawke‟s Bay/Tairawhiti 26.1 19.0 10.3 22.5 16.8 9.4 

Taranaki/Wanganui/Manawatu 24.9 16.9 10.5 23.7 16.1 9.5 

Wellington 19.5 15.0 8.3 17.0 11.6 7.5 

Nelson-Marlborough 21.8 11.2 8.3 20.0 11.0 6.9 

Central South Island 22.4 14.1 10.6 18.9 12.2 10.0 

Southern South Island 25.1 16.8 10.1 23.5 15.8 8.8 
Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 

9.2.4 The Tranche Spanning 65-84 Years of Age 

 

National Trends 

At 65 t0 84 years, there was a decrease by a third or so in the number of days expected to be spent in 

hospital in the years between ages 65 and 85, as can be seen in Table 9.4. For New Zealand as a 

whole, in 1980 males and females having reached 65 would each expect to spend around 45 days in 

hospital before age 85. By 2000 this had dropped to around 27 days (slightly higher for males) – a 

reduction of some 18 days in expected bed-days. 

 

Regional Trends and Differentials 

The range in hospitalisation expectancies across the regions reduced considerably over the period 

particularly for males. For example, in 1980 the range was 27.1 to 54.4 days and by 2000 the range 

was 21.8 to 32.4 days. But of interest is that the pattern of decreases varied between regions with 

some stabilising, or even increasing, between 1990 and 2000. For others, decreases occurred over 

both decades.  

 

 In 1980 the three Auckland regions had the lowest levels of all the regions, but by 2000 they 

had ceded place to Nelson/Marlborough. The Auckland regions have not shown as large a 

reduction between 1980 and 2000 as those seen for the other regions, with Auckland Central 

actually showing a slight increase. However other studies have found that Auckland was 

underserviced in 1980, increasing to more or less equitable levels by 2000, so this rise may 

represent an increase in supply to meet demand rather than an increase in demand (health 

effects) over this period. 

 Hawke’s Bay/Tairawhiti, Taranaki/Wanganui/Manawatu, Waikato and Bay of Plenty/ 

Lakes (males) all had relatively high levels in 1980. In contrast, convergence towards the 

national level is evident by 2000. 

 

 

 

 



Table 9.4: Tranche Hospital Utilisation Expectancy (Days) at Ages 65-84 Years, By Gender, 

New Zealand and Regions, 1980, 1990 and 2000 
 

Region Males Females 

1980 1990 2000 1980 1990 2000 

NEW ZEALAND 45.5 36.3 28.4 45.2 35.3 26.8 

Northland 48.7 36.0 24.6 51.9 36.9 22.2 

Waitemata 30.0 27.7 27.7 27.6 26.4 27.4 

Auckland Central 27.1 27.5 29.8 25.6 23.8 27.8 

South Auckland 33.9 29.6 29.2 31.4 28.5 27.3 

Waikato 54.0 35.1 27.7 51.0 33.5 25.1 

Bay of Plenty/Lakes 53.6 42.4 31.4 54.2 39.2 28.0 

Hawke‟s Bay/Tairawhiti 50.3 41.0 29.3 52.9 43.2 26.7 

Taranaki/Wanganui/Manawatu 54.4 39.8 27.2 55.6 39.5 26.7 

Wellington 48.1 36.3 24.0 46.8 35.9 22.4 

Nelson-Marlborough 45.9 29.4 21.8 48.8 30.1 21.4 

Central South Island 51.3 41.4 32.4 52.8 39.9 31.6 

Southern South Island 49.9 42.4 29.4 51.8 43.3 26.2 
Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 

9.3 TRANCHE HOSPITAL UTILISATION EXPECTANCIES BY ETHNICITY  
 

National Trends 

Regardless of the definition used for Māori, their tranche HUEs are generally above those of the total 

population for all age groups, except 1996-2000 when Māori tranche HUEs dropped below those of 

the Total population as is shown in Table 9.5. This reflects, the decline in HUE(0) and HUE(65) for 

Māori discussed in the last chapter, dropping below total population HUEs in 1996-2000. However, 

the effect seen when HUEs are broken into tranches is less extreme. The biggest difference between 

Māori and total population tranche HUEs is seen for the span between 45 and 64 years of age. There 

was, however, a decline in levels throughout the period for Māori at every age group, particularly 

between 1980-84 and 1990-94. Thus the decline in hospital utilisation among Māori reflected the 

overall reduction seen in the Total population. Over the entire period, 1980-1984 to 1996-2000 

tranche HUEs for the majority of age groups for both populations were more than halved, with the 

largest reductions occurring for the tranche spanning the younger working ages of 25 to 44 years, 

particularly for Māori. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 9.5: Tranche Hospital Utilisation Expectancies (Days) for Māori and  

Total Population, By Gender and Region, 1980-1984, 1990-1994 and 1996-2000 
 

Tranche Age 

Groups (years) 

Māori Total 

1980-84 1990-94 1996-00 1980-84 1990-94 1996-00 

Males 

0-14 13 7 5 8 6 6 

15-44 23 11 8 13 8 6 

45-64 39 24 17 21 13 10 

65-84 62 44 27 46 34 28 

Females 

0-14 10 5 4 6 5 5 

15-44 23 11 7 13 7 6 

45-64 36 24 16 19 12 10 

65-84 59 41 27 47 32 27 

 

Regional Trends and Differentials 

 The regional tranche HUEs in Table 9.6 show that those for Hawke’s Bay/Tairawhiti for all 

ages and both genders were consistently and substantially above those for New Zealand level 

and are exceptionally high at older ages, particularly in the two earlier periods, but by 2000 

these had converged with national levels.  

 In the two earlier periods Bay of Plenty/Lakes region and Northland, have higher levels at 

younger ages, but below the national level at the oldest ages. However this pattern is reversed 

in the most recent period. This raises questions about access, because these regions have 

disproportionate numbers of younger, less well-off Māori, and in-flows of better-off Pakeha 

retirees. 

 Regions in the Lower North Island are generally also lower at younger ages and higher at 

older ages for both genders until the most recent period when there is convergence with the 

national pattern. 

 In all periods and all age groups levels for Māori in the Auckland metropolitan region are 

below those for New Zealand as a whole.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 9.6: Tranche Hospital Utilisation Expectancy (Days) for Māori, By Age and Gender, 

New Zealand and Regions, 1980-2000 
 

Region Males Females 

1980-

84* 

1990-

94** 

1996-

00*** 

1980-

84* 

1990-

94** 

1996-

00*** 

  0-14 years 

NEW ZEALAND 13 7 5 10 5 4 

Northland 17 8 7 12 7 5 

Auckland 12 6 5 10 5 4 

Waikato 12 7 6 9 5 5 

Bay of Plenty/Lakes 15 9 6 11 7 5 

Hawke‟s Bay/Tairawhiti 18 11 7 14 8 6 

Taranaki/Wanganui/Manawatu/Wellington 12 6 5 9 4 3 

  15-44 years 

NEW ZEALAND 23 11 8 23 11 7 

Northland 27 13 11 29 13 9 

Auckland 20 9 8 19 9 7 

Waikato 20 12 8 21 11 7 

Bay of Plenty/Lakes 26 14 10 26 13 9 

Hawke‟s Bay/Tairawhiti 30 15 10 29 13 9 

Taranaki/Wanganui/Manawatu/Wellington 21 11 7 23 11 7 

  45-64 years 

NEW ZEALAND 39 24 17 36 24 16 

Northland 39 24 19 35 26 16 

Auckland 30 22 16 29 22 16 

Waikato 37 23 17 36 22 17 

Bay of Plenty/Lakes 39 25 19 35 26 21 

Hawke‟s Bay/Tairawhiti 52 30 18 48 28 17 

Taranaki/Wanganui/Manawatu/Wellington 43 25 16 39 25 15 

  65-84 years 

NEW ZEALAND 62 44 27 59 41 27 

Northland 56 41 27 60 40 29 

Auckland 45 33 27 35 31 25 

Waikato 56 41 25 53 35 25 

Bay of Plenty/Lakes 55 41 30 49 39 31 

Hawke‟s Bay/Tairawhiti 99 69 33 85 60 31 

Taranaki/Wanganui/Manawatu/Wellington 74 47 24 79 43 26 
*1981 50% or more Māori population is used as denominator. **1991 socio-cultural Māori population is used as 

denominator.  ***1996-2000 population estimated by linear interpolation using the socio-cultural Māori population of 1996 

and 2001 censuses. 

Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 



9.4 REGIONAL DISSIMILARITIES IN THE CONTRIBUTION OF  

TRANCHE CHANGES TO OVERALL SHIFTS, TOTAL POPULATION 
 

Chapter 8 showed there was a marked convergence in HUEs at various exact ages (birth, 65 years) 

over the reference period. The tranche analysis above (9.2- 9.3) raises a new question. What was the 

net effect of variations across all regions; that is, to what extent did overall variance in tranche HUEs 

produce differences between regions? 

 

9.4.1 The Net Effects of Variance: Dissimilarity 

 

The question noted above is analysed using conventionally computed indices of dissimilarity.
2
 In 

order to give consistent weightings to each tranche, and to increase the number of observations so as 

to give the analysis more statistical power, the indices were computed for 5 year age groups covering 

the 18 age spans running from 0-4 years to 85+ years rather than the tranches employed earlier.  

 

The dissimilarity index is based around deviations in any direction regardless of sign, from the New 

Zealand figure. The sum of the deviations is then divided by two, as is prescribed by the formula. This 

index shows the strength of deviations. 

 

As a further step, the number of differences above or below New Zealand was computed, giving a 

theoretical range from minus 9 (in which case all the tranche HUEs for the reference region fell below 

those for New Zealand; that is, the region was favoured in terms of health), to plus 9 (HUEs 

systematically above NZ, thus showing a region severely disadvantaged across all ages by comparison 

with New Zealand). This latter index thus extends the dissimilarity analysis by showing the direction 

of differences. Most regions cluster at +5/-5deviation units, but there are some extreme values (see 

Table 9.7).  

 

Over the time period the variation from the New Zealand level has reduced considerably, so that by 

2000 there was little variation. There had been marked deviation from the New Zealand levels in 

either direction in 1980, with Auckland Central and Waitemata showing the greatest differences. 

By 1990, variations from New Zealand had reduced, although dissimilarities still remained higher 

than they were to become by 2000.  

 

 Other regions with moderately high levels of variation (as shown by the dissimilarity index) in 

1980 were Bay of Plenty/Lakes, Hawke’s Bay/Tairawhiti, Taranaki/Wanganui/Manawatu 

and the Central South Island. 

 Only Nelson/Marlborough had a dissimilarity index in 2000 that was larger than it had been in 

1980. 

 Considering directionality, Waitemata showed the most consistent net pattern with all tranches 

below the New Zealand level for all three years. The other two Auckland regions were below 

New Zealand in 1980 and 1990, but by 2000 the situation had changed with South Auckland 

well above the New Zealand level and Auckland Central around it. 

 The only other two regions for which tranches fell consistently and substantially below the New 

Zealand level were Wellington at all three dates, and Nelson/Marlborough for 1989 and 2000 

(falling from above the New Zealand level).   

 The four regions that had net patterns well above those for New Zealand were Bay of 

Plenty/Lakes and Hawke’s Bay/Tairawhiti for all three years, and Taranaki/Wanganui/ 

Manawatu and Northland for 1980 and 1990.   

 

 

                                                           
2  

a

NZara XXID ,,
2

1 ,ID Index of Dissimilarity, X Tranche HUE, a age group, r Region, NZ New Zealand 

(Shyrock and Siegel 1976). 



Table 9.7: Index of Dissimilarity for Tranche Hospital Utilisation Expectancies and Net 

Pattern Above and Below New Zealand, By Region 1980, 1990 and 2000 
 

 Males Females 

 1980 1990 2000 1980 1990 2000 

 Index of Dissimilarity 

Northland 9 6 5 11 5 6 

Waitemata 26 13 3 24 13 2 

Auckland Central 27 13 3 26 15 3 

South Auckland 8 4 3 9 4 3 

Waikato 16 10 3 18 9 2 

Bay of Plenty/Lakes 15 9 4 16 8 4 

Hawke’s Bay/Tairawhiti 13 14 2 12 12 2 

Taranaki/Wanganui/Manawatu 13 7 3 14 7 2 

Wellington 10 3 5 6 5 6 

Nelson/Marlborough 6 13 10 7 6 7 

Central South Island 12 10 5 13 7 5 

Southern South Island 9 10 2 9 11 4 

 Net Pattern (number of observations above/below New Zealand) 

Northland 6 2 1 8 4 3 

Waitemata -9 -9 -9 -9 -9 -6 

Auckland Central -8 -7 2 -8 -8 -4 

South Auckland -5 -6 9 -7 -6 6 

Waikato 2 -2 3 8 -3 5 

Bay of Plenty/Lakes 8 9 8 8 8 8 

Hawke’s Bay/Tairawhiti 8 9 6 8 9 3 

Taranaki/Wanganui/Manawatu 8 9 0 8 8 4 

Wellington -5 -2 -9 -6 -4 -9 

Nelson/Marlborough 4 -6 -8 4 -7 -9 

Central South Island -2 -1 0 -2 -1 4 

Southern South Island 2 6 0 5 7 -4 
Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 

9.5 SYNTHETIC PERIOD VERSUS COHORT HUE 

 

The tranches used so far in this chapter have followed the methodology employed throughout the rest 

of this report. That is, cross-sectional data were drawn upon, although indices have been computed in 

two ways that produce a temporal dimension:  

 

1. by turning to time-series analysis, and  

2. by constructing synthetic life-tables
3
 including synthetic HUEs.  

 

But results produced by such methods are affected by the fact that numerous real cohorts are 

synthesized into the one rate or table. In contrast, cohort rates and tables follow real generations 

across their life-spans. This is important because cohorts, like individuals, carry with them into 

subsequent older ages the experiences to which they have been exposed earlier in their life-cycles 

(Pool and Cheung 2003, 2005).
4
 The problem for the present study is that the observations across time 

(from 1980 to 2000) are very few in number, so we cannot undertake full cohort analyses. But by 

adopting the strategy of following cohorts as they pass through tranches, a partial cohort analysis can 

be undertaken. The rationale is that a tranche approximates a life-cycle stage, and thus by analyzing 

                                                           
3 Using data for one calendar year, or averaged around one year, a synthetic life-table follows a hypothetical cohort as if 

were passing through an entire life-cycle span until the last member of the reference cohort fails to survive. 
4 That study follows cohorts from well back into the 19th century until 2001. But cohorts born before the first reliable data 

are available enter the analysis at various ages above birth. Only for a few generations (approximately those born 1875 to 

1905) does one have data covering most of the life of the cohort. For cohorts born since 1905 the tables can cover only a part 

of their life experience. 



real cohort tranches we can follow a generation as it goes through a segment of its life-span for a 

limited period. We now turn to this analysis. 

 

9.5.1 Tranche Hues: Cohort 

 

The tranche HUEs for the cohorts involved a number of computational steps as follows. Tranche 

HUEs for 5-year age groups were used and the generation was followed as it moved across several 5-

year periods. For example, the cohort born 1913 to 1917 was, on average, aged 67.5 years in 1982, 

72.5 years in 1987, 77.5 years in 1992, 82.5 years in 1997 and 87.5 years in 2002. Then an index of 

dissimilarity was calculated across four times five year age groups, across four time periods for each 

of the cohorts as they passed through the five age-durations for which we had observations. These 

indices were then summed to come up with an index for a cohort passing across a tranche that has 

dimensions similar (but not exactly so) to those for the synthetic tranches.
5
  

 

Table 9.8 employs again the methodology for an index of dissimilarity, described above, to show the 

variation for different cohorts using the tranche HUE for cohorts as they pass through four 5-year age 

groups referenced around 1980, 1985, 1990, 1995 and following the same cohort through this period. 

The results have been broken into four broad cohort groups covering different life stages (cohorts 

born earlier represent older ages and cohorts born later represent younger ages). Three relate to 

cohorts born over 20 years (1908-27 to 1948-67) and one only 15 years (cohorts born 1968-82). 

 

Table 9.8: Index of Dissimilarity for Cohort Hues as the Cohorts Pass Through the Period 

1980 to 2000, By Region, 1980, 1985, 1990, 1995 and 2000 
 

 All Cohorts 

Total 

Tranches Born: 

 1908-27 1928-47 1948-67 1968-82 

 Males 

Northland 23.2 13.4 3.1 4.6 2.1 

Waitemata 39.1 23.4 9.2 4.5 2.1 

Auckland Central 23.2 15.3 3.4 2.9 1.6 

South Auckland 15.9 10.8 2.7 1.8 0.7 

Waikato 10.5 6.0 2.4 1.4 0.7 

Bay of Plenty/Lakes 29.5 12.7 8.1 6.0 2.7 

Hawke’s Bay/Tairawhiti 28.8 13.3 7.4 4.8 3.3 

Taranaki/Wanganui/Manawatu 20.1 12.2 3.4 3.3 1.1 

Wellington 13.0 7.5 2.8 2.0 0.7 

Nelson/Marlborough 29.7 20.6 4.9 3.2 1.0 

Central South Island 15.3 10.4 2.2 1.2 1.5 

Southern South Island 21.2 14.2 4.5 1.4 1.1 

 Females 

Northland 23.6 12.5 6.2 3.5 1.3 

Waitemata 34.5 19.6 8.9 4.4 1.6 

Auckland Central 26.1 16.5 4.7 3.1 1.8 

South Auckland 17.8 10.7 4.0 2.3 0.8 

Waikato 12.4 7.7 2.8 1.3 0.6 

Bay of Plenty/Lakes 27.4 12.6 9.3 3.7 1.9 

Hawke’s Bay/Tairawhiti 27.9 15.5 5.5 4.4 2.5 

Taranaki/Wanganui/Manawatu 19.4 11.3 4.4 2.8 0.9 

Wellington 13.7 8.7 2.9 1.6 0.6 

Nelson/Marlborough 21.8 13.9 5.0 1.7 1.2 

Central South Island 12.1 7.9 2.0 1.1 1.1 

Southern South Island 23.1 14.3 5.8 2.3 0.8 
Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

                                                           
5 In analysing cohorts it is necessary to use tranches of the same sizes to look at systematic shifts across time, whereas this is 

less essential for the synthetic analyses.  



Although mortality and hospitalisation levels are likely to be highest at older ages (i.e. for cohorts 

born early in the 20
th
 century) these are the life-cycle stages at which socially determined inequalities 

should be least (House et al. 2005) although the cumulative effects of life-course deprivation, while 

more difficult to measure will still be showing (Naess et al. 2004). The significant variation we are 

seeing here is likely to be a function of this cumulative effect, along with potentially being an 

indicator of service shortfall.  

 

 The Waitemata region had the greatest variation from the New Zealand level.   

 Two regions, Waikato and Wellington, were notable for the fact that they varied only a small 

amount from the New Zealand level.  

 Other regions with marked variance were Auckland Central, Bay of Plenty/Lakes, 

Hawke’s Bay/Tairawhiti, Nelson/Marlborough and the Southern South Island. 

 For persons in the 1908-27 cohort, the regions which showed the largest variation from that of 

New Zealand were Waitemata and Nelson/Marlborough, the two regions that had the 

lowest HUEs in 1998. 

 A couple of regions that showed considerable variation were Auckland Central and 

Hawke’s Bay/Tairawhiti. 

 One other result worth noting for the cohorts is the high variation from the New Zealand level 

among younger cohorts (1948-67 and 1968-82) in the Hawke’s Bay/Tairawhiti region. 

 

9.5.2 How Synthetic HUEs Reflect Cohort Hospital Utilisation 

 

We have sufficient data to follow any given cohort for 15 years (e.g. from age 65 years to age 79 

years inclusive) and to determine actual hospital utilisation over real time in the context of its 

survival. This is achieved by using an identical calculation to that used for HUEs except that instead 

of using the age-specific hospital bed-day rates for one time period, the age-specific rates of the 

cohort over different time periods are inserted into the equation. These values are then used in 

conjunction with the cohort life-expectancy (LE) in each of the age groups to obtain the HUE for the 

15-year period. 

 

By mapping the changes for any true cohort over real time it is possible to determine in a more refined 

way how change has occurred during the last two decades. To illustrate this we have selected as our 

example the cohort born between 1912 and 1916 and aged 65-69 years in 1981. This group was 

chosen as it represents the „oldest‟ cohort (HUEs are of higher magnitude at older ages) for which we 

have sufficient numbers for such a calculation. In Table 9.9 a comparison of the cohort HUEs is made 

with synthetic HUEs for the 65-69 years age groups in 1981, 1986, 1991 and 1996. The HUEs 

represented are called tranches because they represent the expected hospital usage between 65 and 79 

years rather than usage over the remainder of the lifespan. However, to aid interpretation of Table 9.9, 

Figure 9.1 first conceptualises the cohort and synthetic measures used. 

 

Figure 9.1 models the overlaps between the cohort and synthetic HUEs data that are presented in table 

9.9. The pale grey areas represent ages that are included in the synthetic HUEs but not in the cohort 

HUE. Dark grey shading indicates areas that are included in the cohort HUE as it moves across time, 

and increasingly ages as it passes through successive life-cycle stages, but are excluded from the 

synthetic HUEs for the intermediate periods between our reference dates (1981, 1986, 1991, 1996) but 

not in the synthetic HUEs. In interpreting synthetic and cohort HUEs it is important to note that, while 

the selected cohort is included in each synthetic HUE (the black areas), the synthetic HUEs also 

include other cohorts. In the earlier synthetic HUEs these are older cohorts, and in the later synthetic 

HUEs these are younger cohorts (refer to the pale grey areas in Figure 9.1; cf 1981 and 1996). 

 

 

 

 

 



Figure 9.1: Lexis Diagram Modelling the Passage of the 1912-1916 Cohort Between Exact 

Ages 65 and 80, and the Cohort’s Contribution to Synthetic Measures for Years 

1981, 1986, 1991 and 1996 
 

 
 

The results in Table 9.9 and Figure 9.2 show that, as expected, the cohort tranche HUE falls mid-way 

between synthetic estimates made at the beginning and the end of the time period. This is because 

changes in both levels of mortality and hospital bed-days over the period were uni-directional, that is, 

monotonically decreasing. A further reason why the cohort HUE is expected to be roughly in the 

middle of the synthetic HUEs for this period is because the synthetic HUEs are essentially taking a 

snapshots of the hospitalisation experience at different points in time (for the selected cohort as well 

as cohorts either side), and applying these to the whole 20-year time period. In comparison the cohort 

HUE tracks these changes in hospital use across the time period, only for the selected cohort. 

 

 

 

 

 

 

 



Table 9.9: Cohort and Synthetic Tranche Hospital Utilisation Expectancies (Days) 

(65-79 years), New Zealand, 1981-1996 
 

 Male Female 

Cohort born 1912-1916 36.6 35.9 

Synthetic 1981 45.2 45.3 

Synthetic 1986 41.8 42.6 

Synthetic 1991 33.5 32.6 

Synthetic 1996 28.9 28.3 
Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 

The cohort HUEs converge by age, towards the synthetic indices because of the high prevalence of 

hospitalisation at very old ages, a trend compounded by recent significant reductions in bed-days, 

even at older ages. In contrast, the tranche LE values for the cohort at 65 years and over diverge by 

age from the synthetic expectancies. The reason there is because recent mortality reductions have 

been greater at „younger‟ than at „older‟ ages. 

 

This analysis shows how much synthetic measures are affected by a mix of different cohort patterns. 

The high 1981 synthetic HUE was largely a result of higher hospital use at that time by the cohorts 

born prior to our selected cohort (in 1981 the 1912-1916 cohort would be aged 65-69, but the 

synthetic 1981 cohort also includes people aged 70-79, see Figure 9.1). In contrast, the actual hospital 

use for our selected cohort was much lower, whereas the lower synthetic HUE for 1996 occurred 

when younger cohorts had lower hospital use than the selected cohort, thereby depressing synthetic 

rates.  

 

Figure 9.2: Cohort and Comparable Synthetic HUE, By Age and Gender (65-79 Years), 

New Zealand, 1981-1996 
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Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 

We cannot develop this analysis further here, but it does suggest the use of cross-sectional data can 

distort analyses to some degree and this may provide incorrect forecasts of hospital use. Even within a 

15-year tranche there can be a mix of cohorts with different hospital use trends which does not show 

up in synthetic HUEs. However, this section uses one cohort HUE for a narrow tranche. The next 

section compares different cohort trends and finds that synthetic and cohort patterns have followed 

similar broad trajectories. 

 



9.5.3 Intra-cohort HUE Trends 

 

Broad cohort HUE trends are examined in Figure 9.3. These patterns are based on detailed 

computations that are described below. Figure 9.3 shows the cohort HUEs as they move across a life-

cycle stage, observed at different 5-year age groups. Each line represents the HUE (y axis) belonging 

to a unique cohort as it passed through different ages (x axis). The line on the extreme left relates to 

people born 1978-82, while that on the extreme right relates to those born 1908-12. The vertical 

distance between points belonging to different cohorts over the same age groups shows the different 

tranche HUEs (in days) accumulated by cohorts at different ages as they pass through the period from 

1982 to 1997. 

 

At younger ages cohort HUEs decrease in part because of age-specific bio-social effects, but in part 

because of declines in hospitalisation in young age groups. But from about 50 years of age, the 

tranches increase as cohorts become older and enter higher risk age-groups. The shifts in HUEs are 

greater for males than for females. The declines by age were most substantial for males at childhood 

ages and after the early adult ages; for females the greatest declines were at childhood ages and the 

middle years. Estimates for older males were more erratic. The last three cohorts at every age had 

HUEs that fairly closely paralleled those of earlier cohorts, at times coinciding with them or with 

earlier ones being even smaller that those later. 

 

An interesting point is that the changes over all age groups are systematic, as is shown by the absence 

of crossovers. Taking the vertical distances at any particular age-group, that is inter-cohort differences 

at the same age but for different points in time, the spaces between data-points are relatively equal. 

When we look at intra-cohort differences the trend is systematically downwards for younger cohorts. 

But for older cohorts reaching 50 years and over, values increase as these cohorts enter higher risk 

age-groups.  

 

A regional analysis was also undertaken. Although the results are too detailed to show here, some key 

results are presented. Regions that differed from New Zealand as a whole for cohorts born before 

1952 showed a fairly uniform trend. For both males and females Waitemata was significantly lower 

than the New Zealand level. Other regions with all their cohorts below the New Zealand level were 

Auckland Central, South Auckland and Nelson/Marlborough. At the other end of the scale were a 

number of regions for which all the cohorts were above the New Zealand level. These were Bay of 

Plenty/Lakes, Hawke’s Bay/Tairawhiti, Taranaki/Wanganui/Manawatu and Southern South 

Island. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 9.3: Cohort Trends in Tranche HUE (Days), By Age Group and Gender, 

New Zealand 
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Sources: National Minimum Data Set - Mortality, New Zealand Health Information Service. 

National Minimum Data Set - Public Hospital Discharges, New Zealand Health Information Service. 

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

 

 

 

 

 

 



9.6 CONCLUSION 
 

This chapter has compared the HUE behaviour of particular tranches and cohorts in order to describe 

cohort trends. Regional comparisons reveal HUE variations across the country and over time, but with 

the inter-regional variations decreasing substantially between regions. The findings in this chapter can 

be summarised very simply: the convergences noted earlier for HUE(0) and HUE(65) have, in fact, 

occurred across all age-groups and for all cohorts. That said, there are regional differences in timing 

and velocity, some of which suggest that efficiency-gains may have been at the expense of health-

gains. This implies that service delivery has not been even across the country, and thus raises issues of 

equity. We investigate this theme further in the next chapter. 

 

HUEs can help estimate what the burden and volume of resource use will be in terms of hospital 

utilisation, taking into account hospital utilisation rates as well as the probability of remaining alive 

and being admitted to hospital. Their usefulness as tools for health services planning and management 

lies in this function.   

 

Conventional bed-day rates (as proxies for disability or morbidity) merely document, cross-

sectionally, the probability that someone of a particular age will use services. Thus they partially 

reflect health status, but are also affected by other factors that determine hospitalisation. For example, 

bed-day rates repeatedly show that a higher proportion of men than women use hospitals. HUEs have 

the opposite pattern – female HUEs are consistently higher than male HUEs. The expectation that 

women should spend more days in hospital than men does not, however, reflect poorer health status, 

but a longer life span during which women are at risk of being hospitalised. Thus, rather than an 

indicator of health status, HUEs reflect the relationship between health status (here denoted by 

survivorship) and hospital utilisation (itself a variable with many determinants and influences). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


