
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PART III: 
 

HOSPITAL UTILISATION 

EXPECTANCIES:  

METHODS AND RESULTS 



CHAPTER 7 
 

Hospital Utilisation Expectancies (HUEs) 
 

7.1 INTRODUCTION 
 

In previous chapters, analyses of conventional measures of health status: mortality, life-expectancy 

and hospital utilisation have been presented. In this chapter a new health index which combines 

elements of all these is introduced. This measure is of particular importance when considering the 

implications of the aging of the population as it addresses the impact of increasing numbers of older 

people, who are the heaviest users of public hospitals, on the health system. Not only are the larger 

post-war birth cohorts now entering the stages in the life-cycle when they are at increased risk of 

hospitalisation, but proportionately more people now are surviving into these older age groups. The 

Hospital Utilisation Expectancy (HUE) is a technique that has been developed at the Population 

Studies Centre of Waikato University.
1
 It is derived from the family of life-tables called health 

expectancies, but is a methodological extension that has some distinct advantages, mainly in terms of 

data availability, over its parent methodology (Cheung 1999; Pool et al. 2002; Cheung 2001). It also 

has an advantage over conventional methods for analysing hospital data because it combines mortality 

and morbidity.  

 

A general overview of health status measures and rationale for a life-table measure, such as HUEs 

was presented in Chapter 1. This chapter is devoted to a general description of HUEs.  First, a brief 

computational guide is provided followed by a description of the properties of this measure. A more 

detailed analysis of the theoretical and methodological features of the HUE approach is set out in 

Appendix D. This chapter concludes with a discussion on the application and possible future 

extensions of the HUE approach. National and sub-national results are presented in the next chapter. 

 

7.2 DESCRIPTION OF THE HOSPITAL UTILISATION EXPECTANCY INDEX 

AND HOW IT IS COMPUTED 
 

Health Expectancies (HE) are generally labelled, and thus classified, according to the type of input 

morbidity data they employ (generally sample surveys on, for example, disability, dependency, 

institutionalisation, self-perceived health status, etc.). The HUE differs from the more commonly 

calculated health expectancies not only in terms of the source of input data - population-based hospital 

utilisation data (see discussions below) - but also the manner by which a measure of hospital stay is 

derived and incorporated into the life-table. 

 

The underlying idea for health expectancies, and thus for the HUE, is very simple. In any cohort of 

people and at any given age group, there will be persons who will survive to the next age group. At 

younger ages this will be most of the cohort, and then at successive older age groups proportionally 

fewer of the cohort will survive until no members of the cohort remain alive. Among the survivors at 

any age will be those in 'good health‟ (or in the case of the HUE, not in hospital), and those in „poor 

health‟ (or, in this case, in hospital).  

 

Thus hospital utilisation replaces the conventional morbidity measure in the HE calculation. In our 

study, the hospital utilisation component of the HUE is obtained from hospital discharge data that 

have been collected more or less systematically, by modern standards, and published in New Zealand 

since the 1950s, and mortality data collected efficiently since the 1880s. The numbers of days of 

                                                           
1 Previous work on HUEs by the present authors has been peer reviewed at two international meetings and following 

refereeing, subsequently published in conference proceedings (Pool and Cheung 1999; Pool et al. 2002), one of which was 

organised by the WHO with a special focus on health expectancy. Moreover, a methodological paper was published in 

Australia in a peer-reviewed journal (Cheung et al. 2001) 



hospitalisation for the population is summed and divided by the total in the population to obtain the 

expected hospital days per capita.  

 

Data for the mortality component is obtained from counts of the official mortality registrations. Both 

morbidity and mortality rates are calculated using as denominators census population counts (for 

census years) and inter-censual estimates. The quality of these sources of data was discussed 

previously in Chapter 4. 

 

For each age group, age-specific rates for hospital discharges are combined with the age-group 

specific average lengths of hospital stay to calculate the period prevalence of hospital utilisation in the 

population. This set of period prevalence rates is then incorporated into the life-table using Sullivan‟s 

observed prevalence life-table method (Sullivan 1971). This allows the disaggregation of life-

expectancy into time spent either in, or outside, public hospitals by survivors. 

 

The key statistics derived from these two measures are based on the ratio of one to the other: the 

proportion of survivors who are in good health (or outside hospital), or conversely the proportion who 

are in poor health (or in hospital). Normally, the aim is to study the degree to which the population is 

in good health, and thus the first of these ratios is employed. In the present case, however, where we 

are interested in patterns and trends in hospital utilisation and also for methodological reasons 

explained below, the second ratio is more appropriate. 

 

Building on the Sullivan‟s methods (Sullivan 1971) and conventional Health Expectancies, HUEs 

incorporate the period prevalence of hospital utilisation into a conventional life-table format by 

partitioning the person-year exposure (nLx) on the life-table into different states of hospital 

utilisation. The resultant HUE is defined as the “number of days while still surviving, that a person of 

a particular age can expect to spend in hospital” (Cheung 1999; Pool et al. 2002, Cheung et al. 2001). 

The same methodology can be extended to other population health variables, for example, time in a 

disabled state or on a benefit. 

 

The number of days is selected as the unit of measurement because the results tend to be suppressed 

superficially to insignificance when expressed in number of years. Essentially, this reflects reality: 

few people spend a long period of their life in hospital, particularly at younger ages, but when they do 

so this is a major event that involves intensive use of resources. The focus is thus on the time spent in 

extreme ill-health, rather than on capturing durations spent in a state of positive health which is the 

normal focus of the general family of health expectancy methods.   

 

7.3 PROPERTIES OF THE HOSPITAL UTILISATION EXPECTANCY INDEX 
 

Like their parent health expectancy methodology, HUEs are empirically grounded and therefore not 

heavily dependent on assumptions, and this distinguishes them from both DALYs and QALYs, two 

other commonly used measures synthesising mortality and morbidity (Johnstone et al. 1998). As 

noted, health expectancies usually draw their empirical data from special surveys that yield 

standardised variables and are relatively cost-efficient. Thus they have been carried out in many 

countries including developing countries. Unlike health expectancies, however, HUEs use existing 

population-based discharge data that are collected routinely. This is a property that has major 

advantages, particularly the use of readily accessible data sets involving large numbers and going 

back decades, thus permitting time series analyses. For sub-national analyses such as the present 

study, this property is also very valuable, as there are sufficient numbers in cells to allow regional 

analyses spanning two decades. The inclusion of information on place of residence, socio-

demographic characteristics and diagnosis of cause of hospitalisation means detailed studies at a 

lower level of aggregation are possible. Finally, because data sets already exist for hospital 

management purposes there is no need to collect information in special surveys. This is therefore a 

cost-efficient alternative.  

 



Since numbers are typically small in sample surveys, health expectancies can only be satisfactorily 

computed for New Zealand as a whole and only for one point in time (1996/7). Only relatively few 

countries have sufficient data to calculate health expectancies over a period of time at the regional 

level. In New Zealand, HUEs have been taken back at a national level as far as 1951 (Pool et al. 2000; 

see also Chapter 1) but because of a lack of geo-coded data prior to 1978, this cannot be done at a 

regional level before that time.  

 

There is one other very important difference between health expectancies and HUEs alluded to in the 

last paragraph: the difference between sample and population data. The use of population data for the 

HUEs means that numbers in the cells are typically very large and thus problems akin to sampling 

error are avoided. As we note, however, for smaller regions or for sub-populations this can become an 

issue. In addition, data are collected routinely so that cost is less of an issue. 

 

Perhaps the most useful property of HUEs is that they combine both average length of stay per 

discharge and the total number of discharges, thereby increasing their analytical power and their 

utility for health services management because the results are not affected by problems of multiple 

admissions (Cheung 1999). Further, they are not compromised by the lack of National Health Index 

(NHI) numbers before 1988 or changes in the coding of inter-hospital and inter-specialty transfers 

 

In countries where national population-based health statistics and survey-based estimates of health 

and disability status are rare or limited to certain districts/cities, the HUE even offers the potential for 

a reliable health status indicator (Pool et al. 2002). Analysis of HUEs by different discharge clusters 

can provide health planners with additional tools with which to identify opportunities for health gain 

(Portal 1999a, 1999b, 1999c and1999d). These studies, it should be noted, have also used HUEs at a 

sub-regional (hospital catchment) level and have been found to be robust. A limitation however is the 

quality of the hospital discharge data due to the changes in collection protocols over time and 

differences in their application between regions noted in Chapter 4. In this report and those noted 

above, the hospital data have been filtered so as to ensure comparability of the data over a 19 year 

period (see Chapter 4). In Chapter 14 we extend this to 2006. Because of this filtering, the HUEs 

reported exclude long-stay public hospital discharges. While the entire New Zealand hospital 

experience is thus not represented, the distorting effect of a relatively small number of very long 

durations is avoided. 

 

As noted already, the private sector deals almost entirely with elective procedures, mainly surgical. 

While the admissions/discharges data are incomplete because private hospitalizations are not 

systematically included, the effect on results will be limited. 

 

In addition, HUEs reflect not only health status (demand factors) but also health system (supply) 

factors. This property has both applications in and challenges for health systems research, as changes 

in the HUE can reflect both changes in health status and changes in the availability of health services 

in general and hospital beds in particular. This property is both an advantage and a limitation of 

HUEs, and the challenge is in unravelling these two sets of factors from each other (see Chapter 10).  

 

7.4 GENERAL APPLICATIONS AND POSSIBLE EXTENSIONS 
 

Beyond their analytical potential, HUEs are also useful tools for planning and monitoring. The ratio 

between HUE and life-expectancy can help to gauge the relative levels of hospital resource 

consumption after giving due attention to the levels of mortality. Furthermore, the series of 

probabilities drawn from HUE computations can be applied to cohorts through probability models, 

which incorporate both incidence and duration dimensions. The actuarial properties inherent in such 

models can then be used to construct an analytical framework, which is an essential step towards 

hospital management and financial planning. 

 



At a policy level, the monitoring of population health trends is also greatly facilitated by time series 

data permitting the computation of HUEs (Pool et al. 2002). The most critical information will be the 

way in which the relationship between life-expectancy and HUE is changing.  

 

As a health status measure, HUEs have particular value with respect to the ageing of the population. 

They permit the researcher to address some of the most important theoretical issues both for social 

determinants of health and for health systems analysis in developed countries. As discussed in Section 

1.2.2 some population health experts argue that as survivorship improves this gain will not be 

accompanied by improved health status among survivors, and thus periods in poor health (or in 

hospital) will increase; others argue that the two will shift in tandem, while others again suggest that 

both death and poor health will be compressed into an increasingly narrow range of ages (Olshansky 

1985, Manton et al. 1991, Fries 1989). 

 

HUEs provide data that can contribute to these debates. Some of the most common issues are as 

follows: 

 

 What are the implications of increases in longevity for the health system?  

 What are the linkages between survivorship and good/poor health and are there different 

trajectories in the gaining of longevity? 

  Will survivorship increase in a limited way, and the average duration spent in ill-health 

(disability = unable to perform certain functions) before death decrease (compression 

hypothesis)? 

 Or will survivorship be extended significantly, yet the age at average onset of disability 

remains the same, thus extending ill-health (extension hypothesis)?  

 Or will both be extended in tandem (hypothesis of dynamic equilibrium)? 

 

These are the major underlying theoretical positions and they carry very different implications in 

terms of what might be the relative burdens imposed on health budgets. The Compression (Fries 

1989) or dynamic equilibrium hypotheses (Manton et al. 1991) would be favourable for the provision 

of health care for the elderly. These hypotheses appear to describe what is emerging for mortality, at 

least in New Zealand (Pool 1994; Cheung 1999; Pool et al. 2002). If they were linked to decreased 

durations in states of poor health then this would mean lower demands for services and a better 

quality of life for surviving elderly.  In contrast, the extension hypothesis implies greatly expanding 

costs with increased demands on resources and a reduction in quality of life. (Olshansky 1985). The 

health expectancy methods and thus HUEs have been developed in an attempt to provide planners 

with the tools to undertake theoretically robust yet empirically derived analyses which will give a 

sound evidence-base for service planning and for testing these alternative hypotheses. We will return 

to these issues in Chapter 14. 

 

In this regard, HUEs throw new lights on these questions.  Firstly, because time series analyses can be 

carried out with HUEs it is possible to examine directly changes over time and also to compare HUEs 

and life-expectancies (LEs). Secondly, HUEs relate to situations equivalent to the most severe level 

for HEs. Generally this severe level involves greater costs for the health system.  Thus, patterns and 

trends in compression or extension, as demonstrated by HUEs, are indicators of shifts in the most 

costly areas of the health system. 

 

 

 

 

 

 

 

 

 



7.5 CONCLUSION 
 

Changes in hospitalisation patterns are a result of the interaction of five separate sets of factors: i) 

trends and patterns of demographic composition, ii) changes in population health, iii) shifts in policies 

associated with admissions and discharges, and related factors, iv) changes in health technology and 

procedures, and v) improvements in health care efficiency and effectiveness, such as increased use of 

primary and preventive care, thereby reducing the need for in-patient care. The latter four factors are 

successfully captured by the HUE, and combined with projected demographic changes, the HUE 

methodology can provide a very useful tool for service planning (see Portal 1999 a, b, c, d; which 

projects bed-days for the population of the central North Island). 

 

It needs to be stressed, however, that HUE is not the only instrument of use in studying population 

health status. A more constructive approach will involve the analysis of HUE in conjunction with a 

range of other measures of population health as elaborated in earlier chapters in this report, and as 

shown by Cheung (1999) in his study of health patterns and trends of the non-Māori population. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


