
CHAPTER 12 
 

Disaggregating Supply and Demand: Day-Patients 

   

12.1 INTRODUCTION 
 

As outlined in Chapter 4 there are inadequacies with data on day-patients, and as a result, they have 

been excluded from the discharges analysed in earlier chapters. It might be noted that this category 

was relatively uncommon until the late 1980s when, as a part of restructuring day cases became more 

common. This was probably for reasons relating to both health- and efficiency-gains, and to quality of 

care, and not simply for cost-cutting. From the mid-1980s data were collated on day-patients and this 

collection became systematic and complete by the late-1980s. 

 

Obviously, access to day-patient care has an impact on supply and demand, the central concern of this 

chapter. It may also throw light on the scope of primary care: some patients may present at hospital 

emergency facilities in lieu of visiting a general practitioner. Among other advantages are that this 

care is free and patients do not need an appointment.
1
 As a result, there have been attempts to 

encourage people with illnesses to consult GPs rather than go to hospital emergency departments.   

 

It was noted in earlier chapters that a period of rapid change occurred in the late 1980s/early 1990s. 

This was also a period in which the rates for day-patient discharges increased dramatically, as is 

shown below. The question thus arises whether the rapid changes in those years were mainly a 

function either of improved or new systems of reporting (i.e. that procedures taking less than one day 

were now being identified separately and more accurately), or of real changes in clinical procedures 

involving a shift from treatments that demanded a bed-stay overnight (or over a number of nights) to 

admission and discharge on the same day. Clearly the latter of these would be an efficiency-gain as it 

eliminated the costly overnight „hotel‟ costs. An alternative hypothesis is that these factors explain 

only some of the changes in this period. A further alternative hypothesis would be that efficiency-

gains in other components of the health system produced the unintended and negative effect of 

increases in use of out- and day-patient facilities because of declines in access to primary health care 

outside the hospital system. 

 

As was noted in the introduction to this chapter, these changes clearly affect the supply and demand 

of in-patient services.  Thus here an attempt is made to estimate this impact and also to assess the role 

of day-patient services in efficiency gains. It is not the intention here to see these simply as efficiency-

gains as they may have been designed specifically to enhance the chances of recuperation and the 

quality of life of presenting patients, and thus to entail real health-gains. Unfortunately, however, we 

cannot evaluate their impact on heath gain as this involves clinical assessments or micro-level 

analyses of the QALY-sort (Johnstone et al. 1998).  

 

12.2 DEFINING DAY-PATIENTS 
 

Chapter 4 (see also Appendix B) described the filtering used to ensure that the hospitalisation data 

employed in this monograph referred to cases for which some active intervention or procedure was 

carried out for a definable cause of ill-health or external cause such as injury or poisoning. In those 

chapters „day-patients‟ were filtered out of the set. The reasons were in part substantive – any 

treatments would have been minor otherwise the patient would have been admitted overnight; in part 

a response to methodological problems. While there have always been patients treated and sent home 

on the same day, until 1988 hospitals were not required to report these cases, and even after this 

became obligatory, the data-set was not complete (this was achieved only in 1992). Moreover, until 

                                                           
1 The growth of private accident and emergency facilities has also been a change in this period, and may confound the day-

patient trends we are analysing here. But the effect will be limited as emergency patients are generally not recorded as day-

patients.  



1986 when a day stay was reported, it was coded as „one day‟.
2
 Beyond this, there was probably some 

confusion between day- and out-patients while there was a need to distinguish between cases that 

went through the entire procedure from diagnosis, to treatment to discharge, from those who 

presented purely for diagnosis, or those who came in for post-operative procedures. This is not always 

a clear-cut distinction as admission as a day-patient can be for procedures such as biopsies or 

diagnostic radiology.
3
 

 

There are two other problems. Firstly, the definitions of day- and out-patients changed in the period as 

the following quotations show: recently an out-patient has been defined as “a person who goes to a 

health care facility for a consultation, and who leaves the facility within three hours of the start of 

consultation. An out-patient is not formally admitted to the facility” (Ministry of Health 1998). A day-

patient is “a person who is admitted and discharged from hospital on the same day” (Ministry of 

Health 1998). In this context, it should be noted that a case discharged because of death during the 

first day has always been counted as an in-patient and thus are included in the general hospitalisation 

data analysed earlier
4
. 

 

Secondly, as a part of the restructuring of the 1980s and 1990s, and where it was clinically desirable, 

advantage was taken of advances in health technologies permitting patients to be discharged as soon 

as feasible (Ministry of Health 1999b). Changes occurred whereby cases that would have entailed 

admission for one or more nights were treated as day-patients. Moreover, in the 1990s “Appropriate 

treatment as a day-patient [was] to be encouraged and a CHE [Crown Health Enterprise] that [was] 

doing a high proportion of their cases on a day-care basis [were to] be „rewarded‟ by having a shorter 

average length of stay”. A control was instituted by way of a “casemix-adjusted surgical day patient 

index” to allow for the nature of the different mixes of “status on admission” (Ministry of Health 

1998: 288-89), but further clarification about the „rewards‟ does not seem to be available. As will be 

shown below, the flow of day-patients grew to become a significant minority of all discharges. 

 

It was argued in the introduction to this chapter that changes might affect supply and demand of in-

patient services. Thus here an attempt is made to estimate this impact and also to assess the role of 

day-patient services in efficiency-gains. We cannot directly evaluate their impact on health as this 

involves clinical assessments, but we assume that often these changes did produce gains and were 

desirable for medical reasons, not just for cost-cutting purposes. Moreover, for most people to be 

discharged to their own homes probably constitutes an „improved quality of life‟. 

 

As in the rest of this study each admission/discharge is the unit of analysis. Thus, each day-patient 

encounter is one day‟s hospitalisation. Each subsequent day-patient admission is another day‟s stay.  

 

Day-patient procedures and cases are scattered across the entire ICD (Australian) spectrum. 

Nevertheless, they do cluster to a degree as we can show by taking all examples involving more than 

                                                           
2 This is based on a detailed review of cases that showed none for which discharge and admission dates were recorded as the 

same day. 
3 Groups of day-patients that were filtered out because some hospitals treat them as outpatients are those for chemotherapy, 

radiotherapy, renal dialysis, gastroscopies, colonoscopies, cystoscopies, blood transfusions and incorrectly coded Starship 

day-patient stays for 1991-1994 (see Appendix B). This follows the protocols used by the Ministry of Health.  
4 A „day-patient‟ is a person who is admitted and discharged on the same day. Day patients do not include those patients who 

died in hospital or transferred to another hospital; these are recorded as inpatients. 

http://www.nzhis.govt.nz/moh.nsf/pagesns/365?Open 

Day-patient - A patient admitted for healthcare with a length of stay less than one day, regardless of intent. See also 

„Admission‟ and „Intended day case‟. 

Admission - The documentation process, which may include entry to the NHI, by which a person becomes resident in a 

healthcare facility. For the purposes of the national collections, healthcare users who attend for more than three hours should 

be admitted. Healthcare users who receive treatment for more than three hours or who have a general anaesthetic are to be 

admitted. This also applies to health care users of emergency departments. When calculating the three hours, exclude waiting 

time in a waiting room, exclude triage and use only the duration of treatment. If part of the treatment is observation, then this 

time contributes to the 3 hours. „Treatment‟ is clinical treatment from a nurse or doctor or other health professional.  

Intended day case - A patient where the intention at admission is that the event will be a day case event. 

See http://www.nzhis.govt.nz/moh.nsf/pagesns/241?Open 

http://www.nzhis.govt.nz/moh.nsf/pagesns/365?Open
http://www.nzhis.govt.nz/moh.nsf/pagesns/241?Open


2000 procedures or cases (out of an average total of 169,096 day-patients, 1999-2001). Thus 46 

percent of all day-patient cases are included in only 17 of 98 categories (two-digit procedure codes).
5
 

Even at the more detailed three-digit level, 22 percent are found in only eight categories, by and large 

relating to minor medical or dental surgical and diagnostic procedures. Of diagnoses in 1999-2001, on 

average 29 percent cluster into just 14 ICD 3-digit codes. 

 

12.3 DAY-PATIENT TRENDS 

 

Day-patient numbers rose steadily in the late 1980s, plateaued in the mid-1990s and then rose again. 

At early stages this may have been in part a function of improved reporting. The changes are shown in 

Figure 12.1. The rates for each gender also increased roughly sevenfold as can be seen in Figure 12.1. 

 

Figure 12.1: Numbers and Gender Specific Rates (per 1,000) of Day-Patients, New Zealand, 

1988-2001 
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Sources: New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

 Statistics New Zealand, 1986-2001 Censuses of Population and Dwellings. 

                                                           
5 Table:  Top Day-Patients Primary Procedure (2 Digit Level), New Zealand, 1999-2001 

Primary Procedure (2digit level) Annual 
Average 

86 Operations of skin and subcutaneous tissue 11,962 

88 Other diagnostic radiology and related techniques 8,156 

99 Other non-operative procedures (eg injections) 8,115 

20 Other operations of middle and inner ear 7,613 

13 Operations on lens 7,547 

23 Removal and restoration of teeth 5,841 

45 Incision, excision, and anastomosis of intestine 3,900 

80 Incision and excision of joint structure 3,206 

21 Operations on nose 2,885 

66 Operations on fallopian tubes 2,725 

87 Diagnostic radiology 2,586 

28 Operations on tonsils and adenoids 2,564 

53 Repair of hernia 2,461 

67 Operations on cervix 2,398 

69 Other operations on uterus and supporting structures 2,337 

04 Operations on cranial and peripheral nerves 2,307 

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



Day-patient rates (age-standardised) vary by region, as is seen in Table 12.1. As the rate increased 

over the 1990s the inter-regional range decreased, but the direction of differentials did not change 

markedly except in two cases, Waitemata and South Auckland. They both shifted from below the 

New Zealand level to above. Northland, Bay of Plenty/Lakes and Hawke’s Bay/Tairawhiti 

remained well above New Zealand, although this difference decreased for Bay of Plenty/Lakes but 

increased for Hawke’s Bay/Tairawhiti. Auckland Central also maintained a rate above New 

Zealand‟s but the margin remained relatively similar. 

 

Table 12.1: Day-Patient Age-Standardised Rate per 1,000, Regions, 1992-94 and 1999-2001 
 

 Region 1992-94 1999-2001 

Male Female Male Female 

NEW ZEALAND 26.9 26.9 46.4 44.1 

Northland 43.2 40.8 52.8 47.7 

Waitemata 22.8 22.3 52.5 49.1 

Auckland Central 30.6 28.9 49.7 45.4 

South Auckland 21.1 19.8 56.2 50.6 

Waikato 31.7 28.3 43.0 43.1 

Bay of Plenty/ Lakes 36.7 38.7 49.0 48.3 

Hawke‟s Bay/ Tairawhiti 31.5 33.0 53.3 49.6 

Taranaki/Wanganui/ Manawatu 23.4 25.2 39.9 46.3 

Wellington 19.4 20.1 36.8 35.6 

Nelson-Marlborough 31.3 34.5 46.0 44.1 

Central South Island 26.6 25.5 43.2 42.9 

Southern South Island 25.0 29.5 38.4 36.2 

Range 23.8 21.0 19.4 15.0 
Sources:     New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

 Statistics New Zealand, 1986-2001 Censuses of Population and Dwellings. 

 

For New Zealand the percent of all discharges that were day-patients increased from a quarter to a 

third over the period, a growth that is less than might have been expected given the increases in 

numbers and rates. Moreover, the inter-regional range in percentages did not increase or decrease 

systematically over the period, although a modest shift by gender occurred. Again, as Table 12.2 

shows, it is the Northern regions plus Nelson/Marlborough that have higher levels, but rank 

positions over time in this are not consistent except for Nelson/Marlborough and Auckland Central. 

By 1999-2001, three of the four regions with notably high proportions were the Auckland 

metropolitan regions. 

 

The day-patient Hospitalisation Utilisation Expectancy (HUE) presented in Table 12.3 puts the 

situation into a different perspective. The HUE methodology, it will be recalled, combines discharges 

with the duration of stay for a person surviving (a day-patient is a live discharge).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 12.2: Day-Patients as a Percentage of Discharges (In-Patients and Day-Patients), 

Regions, 1992-94 and 1999-2001 
 

Region 1992-94 1999-2001 

Male Female Male Female 

NEW ZEALAND 23.8 27.7 33.4 36.3 

Northland 29.8 30.9 32.7 35.0 

Waitemata 23.8 29.7 39.7 42.2 

Auckland Central 27.2 33.6 36.3 39.0 

South Auckland 20.4 24.3 36.6 38.3 

Waikato 25.8 26.1 30.0 33.6 

Bay of Plenty/Lakes 24.9 29.6 29.5 33.5 

Hawke‟s Bay/Tairawhiti 21.6 26.2 34.0 36.4 

Taranaki/Wanganui/Manawatu 20.3 23.9 29.6 33.8 

Wellington 20.5 24.6 30.3 33.4 

Nelson-Marlborough 29.9 35.7 37.7 40.3 

Central South Island 24.9 27.0 33.1 36.0 

Southern South Island 21.3 27.7 28.8 33.5 

Range 9.6 11.8 10.9 8.8 
Sources:    New Zealand Health Information Service, National Minimum Data Set – Hospital Discharges 

                  Statistics New Zealand, 1986-2001 Censuses of Population and Dwellings. 

 

Table 12.3: Hospital Utilisation Expectancy at Birth HUE(0) for Day-Patients, and as a 

Percentage of Total HUE(0)
1
, Regions, 1992-94 and 1999-2001 

 

Region HUE(0, day-patients) (Day-Patients/ total) % 

1992-94 1999-2001 1992-94 1999-2001 

Male Female Male Female Male Female Male Female 

New Zealand 1.0 1.1 1.9 2.0 1.8 1.8 3.7 3.6 

Northland 1.6 1.6 2.1 2.1 2.9 2.6 4.3 4.0 

Waitemata 0.9 0.8 2.3 2.3 1.9 1.8 4.4 4.2 

Auckland Central 1.1 1.1 2.1 2.0 2.4 2.3 3.8 3.5 

South Auckland 0.8 0.8 2.3 2.3 1.6 1.4 4.1 3.9 

Waikato 1.3 1.2 1.8 2.0 2.3 2.0 3.5 3.6 

Bay of Plenty/Lakes 1.4 1.6 2.1 2.2 2.3 2.3 3.5 3.6 

Hawke‟s Bay/Tairawhiti 1.2 1.3 2.1 2.1 1.7 1.7 3.9 3.9 

Taranaki/Wanganui/Manawatu 0.9 1.0 1.7 2.0 1.4 1.5 3.5 3.5 

Wellington 0.7 0.8 1.5 1.6 1.3 1.3 3.4 3.3 

Nelson-Marlborough 1.2 1.4 2.0 1.9 2.6 3.0 4.8 4.5 

Central South Island 1.0 1.0 1.8 1.8 1.9 1.6 3.0 2.9 

Southern South Island 0.9 1.2 1.6 1.6 1.5 1.7 3.1 3.1 

Range 0.8 0.8 0.8 0.7 1.6 1.7 1.8 1.5 
(1)  HUE(0, discharges excluding day-patients) + HUE(0,day-patients). 

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

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

 Statistics New Zealand, 1991-2001 Censuses of Population and Dwellings. 

 

As Table 12.3 shows, the HUE(0) for day-patients is not only low in level but also low as a percent of 

the total HUE. Thus the procedural changes involving day-patients had a limited overall impact on 

hospital resources, especially „hotel‟ services, once the intense costs often entailed on admission and 

discharge have been passed. 

 

 

 



Using the methodology employed in Chapter 9, tranche HUE (day-patients) were computed and the 

percentage contribution by age of day-patients estimated. The results are shown in Table 12.4. Three 

conclusions can be drawn from this table. Firstly, as in the case of HUE(0) there was an increase over 

the period and the inter-regional range also increased, although only very slightly and not across all 

ages. Secondly, day-patients were most likely to be children or at young adult ages. Thirdly, the 

regional patterns for Tranche HUEs resembled those for the HUE(0) in 1992-94, but by 1999-2001 

some other differences appear, depending on the tranche. The Auckland Metropolitan regions and 

Nelson/Marlborough tended to have higher day-patient HUEs for most tranches than is true for New 

Zealand as a whole. Hawke’s Bay/Tairawhiti also had higher levels at several age-groups, as did 

Wellington for children, and Waikato, Bay of Plenty/Lakes and Taranaki/Wanganui/Manawatu 

at the oldest ages. 

 

Table 12.4: Tranche HUEs for Day-Patients as a Percentage of all Discharges
1
 By Age, 

Gender and Regions, 1992-92 and 1999-2001 
 

Region 

  
1992-94 1999-2001 

0-14 15-44 45-64 65-84 0-14 15-44 45-64 65-84 

Males 

NEW ZEALAND 4.7 3.1 1.8 1.0 7.1 6.4 4.0 2.6 

Northland 6.1 5.1 2.7 1.6 6.2 6.3 4.2 3.4 

Waitemata 7.3 2.7 1.6 0.8 7.8 10.0 5.1 3.0 

Auckland Central 7.2 3.1 1.8 1.1 6.7 7.9 4.3 2.5 

South Auckland 4.0 2.3 1.5 1.1 8.1 6.3 4.2 2.9 

Waikato 4.2 3.5 2.4 1.5 5.8 4.5 3.9 2.9 

Bay of Plenty/Lakes 3.8 3.4 2.3 1.7 5.6 5.4 3.5 2.8 

Hawke‟s Bay/Tairawhiti 3.5 2.8 1.8 1.0 7.1 6.8 4.4 2.6 

Taranaki/Wanganui/Manawatu 3.7 2.5 1.3 0.7 6.1 5.3 3.7 2.7 

Wellington 3.9 2.7 1.3 0.6 7.3 5.5 3.6 2.4 

Nelson-Marlborough 6.5 4.8 2.9 1.4 7.9 8.1 5.0 3.6 

Central South Island 5.1 3.2 2.2 1.0 8.9 6.3 3.5 1.8 

Southern South Island 3.6 3.0 1.4 0.8 7.0 4.9 3.3 2.2 

Range 3.8 2.9 1.6 1.1 3.3 5.5 1.9 1.8 

 Females 

NEW ZEALAND 4.4 5.1 2.1 0.8 6.6 9.0 4.4 2.3 

Northland 5.5 6.7 3.3 1.2 6.3 8.1 4.7 2.9 

Waitemata 6.5 5.7 1.8 0.6 7.0 12.4 5.6 2.8 

Auckland Central 7.0 5.9 2.1 0.8 6.4 10.8 4.4 2.3 

South Auckland 3.8 4.3 1.4 0.6 8.0 8.5 4.5 2.7 

Waikato 3.7 4.5 2.6 1.3 5.7 7.4 4.5 2.5 

Bay of Plenty/Lakes 4.0 5.4 2.9 1.4 5.5 7.6 4.2 2.7 

Hawke‟s Bay/Tairawhiti 3.7 4.9 2.1 0.7 5.9 9.2 4.7 2.4 

Taranaki/Wanganui/Manawatu 3.3 4.3 1.6 0.5 5.1 8.2 4.3 2.4 

Wellington 3.3 4.5 1.6 0.5 6.7 8.2 4.3 2.2 

Nelson-Marlborough 6.9 7.6 3.8 1.1 7.6 11.4 5.4 2.8 

Central South Island 4.5 4.9 2.1 0.8 7.7 8.7 4.0 1.6 

Southern South Island 3.5 5.3 2.3 0.6 6.9 8.0 3.6 1.8 

Range 3.7 3.3 2.4 0.9 2.9 5.0 2.1 1.3 
(1) All discharges = day-patient + in-patients 

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

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

 Statistics New Zealand, 1991-2001 Censuses of Population and Dwellings. 



Table 12.5: Percentage Contribution of Different Age-Groups to the HUE (0, Day-Patients) 
 

Region 1992-1994 1999-2002 

<15 15-44 45-64 65+ Total <15 15-44 45-64 65+ Total 

Males 

New Zealand  29.3 21.7 21.1 27.8 100 22.4 20.8 20.1 36.7 100 

Northland 27.7 29.1 20.7 23.6 100 20.9 23.9 19.8 35.4 100 

Waitemata 44.4 16 16.4 23.2 100 18.8 23.3 18.3 39.6 100 

Auckland Central 47.2 15.1 15.6 22.2 100 21.9 22.1 20.6 35.4 100 

South Auckland  28.8 17.9 20.5 32.8 100 23 21.3 19.1 36.6 100 

Waikato  22.6 21.7 21.7 34 100 21.1 17.2 20.5 41.2 100 

BOP/Lakes 21.3 23 22.8 32.8 100 19.2 20.8 20.3 39.7 100 

Hawkes 

Bay/Tairawhiti 

24.4 26.5 23.2 25.9 100 21.7 23.8 21.7 32.8 100 

Taranaki/Wanganui/ 

Manawatu 

26.8 27.6 19.8 25.7 100 21.2 20.3 21.5 37 100 

Wellington  29.2 24.3 22.2 24.3 100 26.3 17.1 19.3 37.3 100 

Nelson-

Marlborough 

24.9 27 22.6 25.4 100 18.3 21.5 21.3 38.9 100 

Central South 

Island  

27.5 20.3 24 28.2 100 27 20.9 20.6 31.5 100 

Southern South 

Island  

26.1 25.5 21.9 26.5 100 24.4 17.1 20.3 38.2 100 

Range 25.8 14 8.4 11.8   8.7 6.8 3.4 9.7   

New Zealand  21.6 33.3 22.5 22.6 100 17 27 21 35 100 

Females 

Northland 21.1 34.6 23.7 20.7 100 16.3 28.2 21 34.5 100 

Waitemata 34.6 31.1 16.4 17.8 100 14.2 27.6 18.7 39.5 100 

Auckland Central 37.9 26.4 17.4 18.2 100 18 26.5 19.6 35.9 100 

South Auckland  24.1 33.8 18.6 23.5 100 18.8 24.9 20.6 35.7 100 

Waikato  15.9 27.7 24.4 32 100 15.8 24 22.6 37.6 100 

Bay of Plenty/Lakes 14.8 31.7 24.5 29 100 15 25.8 20.7 38.5 100 

Hawkes 

Bay/Tairawhiti 

21.6 36.9 22.6 19 100 15.7 30.6 22 31.7 100 

Taranaki/Wanganui/ 

Manawatu 

17.5 41 22.6 18.9 100 11.8 27.8 21.5 38.9 100 

Wellington  18.8 37.9 23.5 19.8 100 19.6 24.7 21.1 34.6 100 

Nelson-

Marlborough 

18.5 36.6 26 19 100 14.7 30.1 21.7 33.5 100 

Central South 

Island  

20.1 32.7 21.6 25.6 100 19.3 29.2 21.7 29.8 100 

Southern South 

Island  

15.6 38.2 27.6 18.6 100 18.7 26.1 21 34.2 100 

Range 23.1 14.6 11.2 14.2   7.7 6.6 4.0 9.8   

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

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

 Statistics New Zealand, 1991-2001 Censuses of Population and Dwellings. 

 



Unlike in-patients, day-patients were distributed more evenly across all age-groups, as is seen in 

Table 12.5. There was, however, a shift over the 1990s towards a greater concentration at ages 65+ 

years, while the inter-regional ranges decreased significantly, far more than for in-patients. In 

particular, convergence was marked at childhood, although this was in part due to two very deviant 

regions in the early 1990s, Waitemata and Auckland Central. Currently we can suggest no reason 

for this pattern and in lieu of a better explanation assume that it is related to coding. 

 

To review, some of the regional patterns can be explained by reference to the clustering by diagnosis 

and procedure, as shown in Table 12.6. There were few differences by diagnosis except for 

Taranaki/Wanganui/Manawatu and Southern South Island that were above the New Zealand 

level. Regions for which clustering in the top 17 procedures exceeded that for New Zealand, tended to 

be those with concentrations at older ages: Bay of Plenty/Lakes, Taranaki/Wanganui/Manawatu 

and the South Island regions. Two very different regions were Waikato and Wellington. Finally, 

patients were most likely to be admitted for observation and discharged in the Auckland 

metropolitan and Central South Island regions and Hawke’s Bay/Tairawhiti. The inter-regional 

range was least for diagnosis and highest for observation and discharge. 

 

As has been shown, older people were heavier users of hospital facilities and it seems that in some 

areas in which older people were concentrated, some of the in-patient services had been moved into 

day-patient procedures. In an earlier chapter we looked at the balance between elective and non-

elective procedures. The use of day-patient services may be related to this.  

 

Table 12.6: Percentage of Day-Patients, 1999-2001 Whose Discharges Were Within the Top 

14 and 17 Categories of Diagnosis for New Zealand as a Whole, or Who Were 

Subject to No Procedure* 
 

Region Diagnosis 

Top 14 

Procedures 

Top 17 None 

NEW ZEALAND 29.1 46.6 30.8 

Northland 31.4 45.6 30.8 

North Auckland 29.2 39.5 43.1 

Auckland 28.1 39.7 41.7 

South Auckland 28.3 43.3 37.5 

Waikato 28.8 49.4 28.3 

Bay of Plenty/Lakes 29.1 51.6 21.1 

Hawke’s Bay/Tairawhiti 27.5 42.8 36.7 

Taranaki/Wanganui/Manawatu 34.3 56.1 18.1 

Wellington 29.7 50.7 22.2 

Nelson-Marlborough 31.7 50.7 16.6 

Central South Island 24.7 47.4 31.3 

Southern South Island 33.5 50.6 21.1 

Range 9.6 16.6 26.5 
* „No procedures‟ were when patients were observed and then discharged. 

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

 

Against this, especially in the Auckland metropolitan area and Hawke’s Bay/Tairawhiti day-

patient services seemed disproportionately drawn upon for observations with no procedure 

eventuating. For metropolitan regions this finding is counter-intuitive as these areas have alternative 

emergency clinics. This may suggest the development of a different demand culture in some regions. 

Equally well, there may be differences also in referral patterns – admission as an in-patient, referral 

back to a GP or other primary provider, or treatment as a day-patient. 

 



Following this issue further, diagnoses were analysed for 1999-2001 to check on regional 

differentials. In Table 12.7 this is summarised by looking at the four most important categories out of 

17 for each region. The four top-ranked codes made up between 46.6 percent and 52.0 percent of all 

categories in each region. Thus the variance in terms of clustering was very limited. The most 

prevalent diagnoses, moreover, were for causes that could be handled most efficiently as day-patient 

procedures, for example: cataracts, dental procedures, biopsies, and injuries or poisoning. Cataracts 

and similar diagnoses topped the list almost everywhere, and were followed typically by admissions 

for digestive system illnesses and procedures related to neoplasms. Distributions were relatively 

similar except for four notable exceptions: 

 

 The systematic clustering for genito-urinary conditions in the southern North Island and the 

South Island regions. 

 Central South Island had disproportionate numbers in the musculo-skeletal categories. 

 The importance of persons presenting with diseases of the respiratory system, and symptoms, 

signs and ill-defined conditions in Auckland Central and South Auckland. This may be a 

further indicator of a „demand culture‟ noted earlier. 

 Relative to other regions, Hawke’s Bay/Tairawhiti had high proportions in the 

supplementary category, which may be a function of limited access to primary and emergency 

services in that area. 

 

Table 12.7: Regional Clustering by Diagnostic Chapter: Top Four ICD Codes Ranked by 

Region, 1999-2001 
 

Region 

 

 

 

 

 

Diges-

tive1 

Genito-

urinary
2 

Musculo-

skelatal3 

Nervous4 Respi-

atory5 

Injury, 

Poisoning 

Neo-

plasms6 

Supple-

mentary 

Symp-

tom, 

signs, 

ill-

defined 

Northland 4   1  2 3   

Waitemata    2  1 4  3 

Auckland 

Central 

   2 4 1   3 

S. Auckland 4   1 3 2    

Waikato 3   1   2  4 

BoP/Lakes 3   1  4 2   

H.B./Tair. 4   1  2  3  

Tar/Wan/ 

Man 

3 4  1  2    

Wellington 2 4  1   3   

Nelson/ 

Marlb 

3 4  1   3   

Central S.I.  2 3 1  4    

Southern S.I. 3 4  1   2   

NZ 4   1  2 3   
1) The largest sub-categories were dental and inguinal hernia. 

2) The largest single sub-category was menstrual problems. 

3) The largest single sub-category was internal derangement of knee. 

4) The largest single sub-category was cataracts. 

5) The largest sub-categories were tonsils and adenoids, and asthma. 

6) The largest sub-categories involved neoplasm‟s of skin. 

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

 

 

 

 



12.4 THE IMPACT OF A SHIFT TO DAY-PATIENT CARE ON 

HOSPITALISATIONS 
 

Clearly, increasing substitution of in-patient care by day-patient was a major change in procedures 

that took place over the period. This analysis cannot be as definitive as it might be because it is 

confounded by changes in reporting in the late 1980s and in the completeness of the records prior to 

1992. Earlier in this study it was shown that much of the overall change for the period 1980 to 2001 

had occurred in the late 1980s. This is a trend that is of seminal importance to the entire monograph 

that requires explanation because that period in part saw a continuation of former hospital board 

structures, and then the constitution of Area Health Boards that were to bring together primary and 

secondary health care systems. These had had a brief period mainly devoted to setting up, during 

which it might have been expected that real shifts in health- and efficiency-gains would have been 

fairly minimal, before the 1991 restructuring was instituted. This latter process was structurally a far 

more radical set of changes, and thus one would have expected efficiency- and health gains to have 

been more marked in the 1990s than in the late 1980s, until 1982. Yet analyses in earlier chapters 

suggest that this was not the case.  

 

This leaves the analyst with a number of questions that will be posed here as postulates to be 

investigated in the remainder of the chapter by studying the impacts of shifts in day-patient 

procedures in the two critical periods from 1982-84 to 1992-94 and 1992-94 to 1999-2001. It will be 

recalled from Figure 12.1 that these shifts occurred in two bursts – in the late 1980s and in the late 

1990s, each numerically about the same, but the earlier one involving a greater rate of change. The 

postulates are: 

 

 That the changes in the late 1980s, by comparison with those of the 1990s, were an artefact of 

improving data collection systems, above all the confounding effect of the more complete 

reporting of day-patient discharges by 1992.
6
 

 That, alternatively, the changes in the late 1980s, by comparison with those of the 1990s, 

came from the impact of a major shift from in-patient to day-patient procedures. To sustain 

this postulate the impacts of increasing resort to day-care would have to have been greater in 

the late 1980s than in the late 1990s. 

 That in the late 1980s, by comparison with the 1990s, more substantial system-wide changes, 

beyond simply a shift to day-care occurred, producing efficiency-gains (and perhaps health 

gains).  

 

Tables 12.8 to 12.11 address these hypotheses. They permit us, by investigating the effects of changes 

in discharges and bed-days, for in-patients and day-patients combined and in-patients alone over the 

period of interest. Table 12.8 looks at cases (discharges) and 12.9 at bed-days for the changes from 

the early 1980s to the early 1990s; Tables 12.10 and 12.11 for changes from the early to late 1990s. 

 

Indirect standardisation, used for Tables 12.8-12.11, is always difficult to interpret. The aim is to look 

at changes over two different periods. Here we try to summarise what is in those tables. 

 

Table 12.8 shows that, between the 1980s and early 1990s, across New Zealand as a whole the total 

number of cases increased, whereas the in-patient component of these decreased. This finding 

supports the argument that there was a successful shift of cases from in-patient to out-patient: from 

longer overnight durations of stay to in and out in the one day. There were, however, marked inter-

regional differences in this shift-share, with the southern two-thirds of the country seeing greatest 

decreases in in-patient numbers, indicative of a shift away from an over-supply of beds for those 

regions. 

                                                           
6 It must be stressed, again, that these data relate to place of residence, not the facility to which the patient goes/is referred. 

This point is very important for some peripheral regions, especially Northland. There were other data issues discussed in 

Chapter Four relating not to total deaths and discharges, but to Māori definitional issues for these two sets of events. For this 

reason the present analysis relates to the Total population and does not attempt any analysis of ethnic differentials. 



Table 12.8: Changes in Case-Loads: Percentage Differences in Expected and Observed 

Discharges* Between the Early 1980s and 1990s, By Gender and Region 
 

Region Males Females 

In-patient + 

Day-patient 

In-patient In-patient + 

Day-patient 

In-patient 

New Zealand 15.0 -10.5 14.2 -13.2 

Northland 9.5 -20.7 4.2 -25.3 

Waitemata 40.3 6.3 33.2 -1.5 

Auckland 32.1 -1.5 26.6 -7.2 

South Auckland 24.5 -5.6 18.3 -10.1 

Waikato 24.7 -0.7 20.0 -6.5 

Bay of Plenty/Lakes 24.1 -5.3 21.2 -11.7 

Hawke’s Bay/Tairawhiti 11.7 -10.7 11.9 -13.7 

Taranaki/Wanganui/Manawatu 12.4 -8.1 15.6 -8.0 

Wellington 2.3 -16.7 1.2 -19.8 

Nelson-Marlborough 5.4 -22.6 9.1 -24.6 

Central South Island 7.1 -17.5 9.2 -16.1 

Southern South Island 5.8 -14.1 10.1 -14.8 
* Expected values were computed using indirect age-standardisation applying age-specific rates from 1992-94 to the age 

distribution for 1982-84 to give an expected number of cases by age.  The percentage is the sum of the age-specific expected 

numbers, minus the total observed (1982-84), divided by the total observed (1982-84). A plus means that the expected > 

observed and thus that there was an increase in hospitalisations between the 1980s and 1990s; a minus means that the 

observed > expected, and thus that there had been a decrease. 

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

Table 12.9: Changes in Patterns of Stay in Hospital: Percentage Differences in Expected and 

Observed Bed-Days* Between the Early 1980s and 1990s, By Gender and Region 
 

Region Males Females 

In-patient + 

Day-patient 

In-patient In-patient + 

Day-patient 

In-patient 

New Zealand -35.0 -36.5 -35.8 -37.4 

Northland -42.1 -44.2 -44.5 -46.6 

Waitemata -23.7 -25.9 -26.1 -28.3 

Auckland -27.3 -29.3 -27.2 -29.1 

South Auckland -27.9 -29.4 -27.0 -28.7 

Waikato -37.0 -38.8 -39.4 -41.0 

Bay of Plenty/Lakes -38.0 -39.7 -37.1 -39.0 

Hawke’s Bay/Tairawhiti -33.7 -35.1 -34.1 -35.6 

Taranaki/Wanganui/Manawatu -35.9 -37.0 -40.2 -41.4 

Wellington -34.6 -35.8 -37.3 -38.5 

Nelson-Marlborough -45.6 -47.4 -48.4 -50.5 

Central South Island -38.0 -39.5 -38.9 -40.2 

Southern South Island -34.1 -35.4 -28.9 -30.5 
* Expected values were computed using indirect age-standardisation applying age-specific rates from 1992-94 to the age 

distribution for 1982-84 to give an expected number of bed-days by age.  The percentage is the sum of the age-specific 

expected numbers, minus the total observed (1982-84), divided by the total observed (1982-84). A minus means that the 

observed > expected, and thus that there had been a decrease in durations of stay for hospitalisation between the 1980s and 

1990s. 

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

Table 12.9 confirms how this change was effected. Bed-days decreased everywhere. This was 

predominantly due to the shortening of in-patient stays, contingent on the shift to greater resort to out-

patient services. 



Table 12.10: Changes in Case-Loads: Percentage Differences in Expected and Observed 

Discharges* Between Early 1990s and 2001, By Gender and Region 
 

Region Males Females 

In-patient + 

Day-patient 

In-patient In-patient + 

Day-patient 

In-patient 

New Zealand 21.5 8.2 24.4 11.6 

Northland 10.4 6.6 6.0 1.5 

Waitemata 46.0 22.7 51.8 28.1 

Auckland 33.9 23.4 43.1 34.1 

South Auckland 52.6 25.3 55.4 29.6 

Waikato 12.1 4.9 18.6 8.0 

Bay of Plenty/Lakes 12.5 6.5 12.1 6.9 

Hawke’s Bay/Tairawhiti 5.4 -9.9 6.2 -7.4 

Taranaki/Wanganui/Manawatu 10.0 -3.0 37.3 23.5 

Wellington 17.8 3.1 24.2 10.7 

Nelson-Marlborough 13.8 2.0 16.1 9.5 

Central South Island 23.0 11.9 29.0 17.1 

Southern South Island 3.9 -6.8 1.2 -5.9 
* Expected values were computed using indirect age-standardisation applying age-specific rates from 1999-2001 to the age 

distribution for 1992-94 to give an expected number of cases by age.  The percentage is the sum of the age-specific expected 

numbers, minus the total observed (1992-94), divided by the total observed (1992-94). A plus means that the expected > 

observed and thus that there was an increase in hospitalisations over the 1990s; a minus means that the observed > expected, 

and thus that there had been a decrease. 

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

 

Table 12.11: Changes in Patterns of Stay in Hospital: Percentage Differences in Expected and 

Observed Bed-Days* Between Early 1990s and 2001, By Gender and Region 
 

Region Males Females 

In-patient + 

Day-patient 

In-patient In-patient + 

Day-patient 

In-patient 

New Zealand -14.6 -16.6 -14.2 -16.1 

Northland -14.1 -15.3 -17.8 -19.1 

Waitemata 0.1 -3.2 4.4 1.1 

Auckland 1.7 -0.2 8.4 6.7 

South Auckland 2.6 -0.8 -1.7 -5.1 

Waikato -12.3 -13.6 -11.5 -13.2 

Bay of Plenty/Lakes -15.0 -16.2 -16.6 -17.9 

Hawke’s Bay/Tairawhiti -29.0 -31.0 -28.3 -30.1 

Taranaki/Wanganui/Manawatu -30.8 -32.6 -3.7 -5.6 

Wellington -26.4 -28.4 -25.7 -27.7 

Nelson-Marlborough -16.0 -18.0 -11.6 -13.3 

Central South Island -10.9 -12.5 -8.3 -9.9 

Southern South Island -27.7 -29.2 -30.6 -31.8 
* Expected values were computed using indirect age-standardisation applying age-specific rates from 1999-2001 to the age 

distribution for 1992-94 to give an expected number of bed-days by age.  The percentage is the sum of the age-specific 

expected numbers, minus the total observed (1992-94), divided by the total observed (1992-94). A plus means that the 

expected > observed and thus that there was an increase in durations of stay for hospitalisations over the 1990s; a minus 

means that the observed > expected, and thus that there had been a decrease. 

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

 

 



Between the early 1990s and 2001, however, the pattern changed. Total patient numbers increased, as 

is seen in Table 12.10, but there were also increments in the numbers for in-patients alone. Minor 

exceptions to this trend were seen in Hawke’s Bay/Tairawhiti, Taranaki/Wanganui/Manawatu 

and Southern South Island, where overall growth in discharges was low and in-patient changes 

negative. In contrast, in the Auckland regions growth in both was rapid. 

 

Table 12.11 indicates these shifts just outlined entailed efficiency gains because almost everywhere in 

the latter part of the 1990s in-patient bed-days stays decreased, and in most cases this was in excess of 

that seen for all bed-days (in-patient + out-patient). Auckland‟s three regions were exceptions to this, 

but their trend probably reflected a catch-up with southern regions so as to gain more equity.  

 

Tables 12.10 and 12.11 have another aspect that may be less positive. There seems to have been a 

growth in inter-regional differences. This is not an artefact of structural difference; this was the period 

of RHAs – as is shown by the differences between Northland and its Auckland metropolitan 

neighbours, all in the same North Health RHA.  

 

Taken together, these three tables shed quiet a lot of light on the effectiveness of restructuring over 

the two different periods - late 1980s/early 1990s, and the 1990s. Of particular interest here is that in 

Table 12.8, for the late 1980s, the trends between all cases and in-patient alone went in opposite 

directions, but also that the magnitude of the differences between all discharges and in-patient alone 

were the most marked of any shown in the other tables; in contrast, in table 12.10 for the 1990s, the 

directions were the same and the magnitude of differences not as marked.  

 

In both Tables 12.9 and 12.11, looking at hospital stays, the directions were the same and the 

differences not very marked – in short they show that efficiency gains were achieved by a major shift 

in hospital procedures from in-patient to out-patient. But what is evident in comparing the two tables 

12.8 and 12.10 the most radical efficiency gains came in the late 1980s, not in the 1990s when such 

issues gained a higher public profile. By the early 1990s, a quantum shift had been realised and 

further changes could only consolidate what had already been achieved. A sub-plot to this was that 

these changes also involved major shifts northwards in case-loads, a factor mainly due to increasing 

inter-regional equity in the supply of services.
7
 Some of the consolidation in the 1990s was merely the 

continuation of this movement towards convergence. 

 

This chapter, and especially its last section, has highlighted efficiency gains, and also pointed to 

equity gains. The next chapter will take this analysis further by trying to analyse whether these 

changes also entailed effectiveness gains. 

 

12.5 CONCLUSION 
 

The last three chapters have explored ways of disaggregating supply and demand by looking at 

various groupings of discharges. Firstly, the patterns for avoidable and non-avoidable hospitalisations 

were analysed. The avoidable category is an indicator of how well demand is being managed through 

different primary health care strategies. Then we investigated acute and elective hospitalisations to 

gain an indirect estimate of supply and demand. Acute admission is more likely to relate to demand, 

and elective is what is left after acute discharges are subtracted and so therefore relates to supply, 

although the breakdown is not quite as simple as this might suggest. Analysis of another key group of 

hospital discharges, infectious diseases, give some indication of public health concerns in the regions, 

and how well the public health system is working in preventing these and thus in limiting the need for 

hospitalisation. Finally, supply and demand are also affected by whether procedures are in-patient or 

involve day-patient care. 

 

                                                           
7 It must be reiterated that these data relate only to region of residence of the discharge and do not necessarily reflect where 

the procedure was carried out; thus Auckland data do not reflect the concentration there of specialised services. Similarly, by 

age-standardisation we have eliminated demographic composition effects. 



The most important overall impression that emerges from the last few chapters when these are read in 

conjunction with earlier ones is of inter-regional convergence over the period, and a general decline 

over time, for most of the groupings studied. The sole exception was for day-patient discharges which 

increased as a component of a shift-share in the distribution of clinical procedures from favouring 

overnight stays to attempting to return patients as quickly as possible to their homes. This is a trend 

that we have taken to indicate an efficiency-gain, and we accept that often it may involve health gains 

and improved quality of life. Thus looking across the results here there are clear indications that 

efficiency-gains were effected, and also that this may have been accompanied by health-gains. 

However, it must be recalled that, as has been discussed earlier, HUEs do not directly measure health. 

Rather they are a measure of the complex relationship between population health status, health-

seeking behaviour, and health service provision at both primary and secondary levels. 

 

Against this, however, some of the changes seem counter-intuitive and thus may indicate that not all 

efficiency-gains also produced improved population health. Puzzling for example is the drop in Māori 

hospitalisations for certain categories, discussed in Chapter 8, from a level well above the New 

Zealand rate to one well below. While one might have hoped for a convergence towards non-Māori 

levels it is unlikely that Māori would on average have achieved such good health that they needed to 

draw on services less than Pakeha – recalling of course that all our results control for age-distribution. 

Indeed, this trend in hospitalisations appears to contrast markedly with the stagnation of Māori 

survivorship, whereas it would have been expected that it would increase over the period. Thus the 

impression is left that efficiency-gains may not always have served Māori well, that too many, as it 

were, „fell between the cracks‟ in the system. That said such a judgement must be mitigated by the 

fact that by surviving for shorter durations the duration of risk of being hospitalised was less. But this 

begs the question: why was survivorship less?  

 

A similar problem appears with certain regions. If convergence were a general trend why did Māori 

HUEs move towards the New Zealand level, yet for all other indicators Māori population health 

standards in some regions remained below the national figure? Some notion of the dynamics comes 

from the review of day-patient discharges. Two sorts of regions saw more marked shift-shares from 

in-patient to day-patient procedures: metropolitan areas and the more disadvantaged regions. Such a 

change in the former areas where geographical access is less problematic seems entirely reasonable 

because support systems are readily available for a discharged day-patient who needs re-admission. 

These would also be the regions where technical innovations would be introduced earlier. Beyond 

this, the metropolitan regions were those where accident and emergency facilities were first set up and 

are the most prevalent. But in peripheral regions, where there are also often geographical barriers to 

access, the question arises whether disproportionate increases in day-patient rates are not indicative of 

other problems. One could suggest that there might be a displacement effect where, what should be 

covered in general practice or in after-hour emergency care facilities, is still being met by people 

presenting as day-patients. That is, the efficiency gains have not also produced “real” health gains. 

The next chapter attempts to discern whether such a displacement did occur, and whether its impact 

was felt unevenly across different regions. In other words we look next at whether there is an uneven 

and perhaps hidden burden of ill-health underlying many of the contradictions that we have raised in 

this chapter. 

 

 

 

 

 

 

 

 

 

 

 

 


