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MEASURING OUTPUT OF NON-MARKET HOSPITAL SERVICES
Statistics New Zealand

Introduction

1. In 1996 Statistics New Zealand rebased the constant price GDP accounts from a 1982/83 base to
a base period of 1991/92.  As part of this work the method by which the contribution to GDP of
public hospitals was changed.  This change was introduced for the period 1986/87 onwards.
This paper introduces the structure of the New Zealand public health system, with particular
reference to the public hospitals, and briefly outlines the changes in the management and funding
of the public hospitals over this period.  It then outlines both the old and new methods and the
data sources used.  The rationale and suitability of both method is discussed.  The results
produced by both methods are then compared.

Outline of NZ Health System

2. The health industry in New Zealand is effectively split into two part - public (non market) and
private (market).  The fundamental difference between the two is that public hospital services
have traditionally been a free service (public good) provided to the general public.  Private
hospital and general medical services have traditionally been a ‘user pays’ service for those who
are prepared/able to pay for the benefits provided by this service.  Public health services are
predominantly hospital-based services provided by Crown Health Enterprises (CHEs).  CHEs
own and run hospitals for central government and are themselves owned by central government.
CHEs are funded by central government via a Health Funding Authority (HFA) which is the
purchasing agent for the Government.  CHEs provide most of the personal health services
purchased by the HFA, but can also provide health services to private patients on a full fee-
paying basis.  Nevertheless, the purchase contracts with the HFA make up the major part of their
income.  The number of each hospital service included in these contracts and the price paid is
determined by negotiation between the HFA and the individual CHEs.

3. Private health services embrace hospital, general medical and specialist services.  These are
predominantly provided by profit-orientated enterprises, although some are set up by non-profit
institutions serving households.  Private health services are funded by a mix of private
expenditure, private health insurance, contracts with the HFA and, for the non-profit
organisations, an element of donations, bequests etc.  There is a degree of government subsidy
for large parts of the private health activity.

4. The HFA and the CHEs were introduced by the government to try and improve efficiency and
control costs in public health services.  This was to be achieved by the introduction of 'market-
like behaviour' on the part of the CHEs.  The CHEs compete with other CHEs within their broad
health region, and the HFA 'buys' from the most competitive CHE.
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5. Out of the changes in the administrative arrangements for public hospitals has come a change in
the data available from the health system.  Much more output data is now available, and much of
the input data that was available is no longer so.

Previous Methodology

Annual Constant Price Series

6. Prior to the rebase of the constant price accounts in 1995/96, public hospital annual value added
was measured by extrapolation of base year value added by a volume indicator.  The indicator
was a combination of both input and output measures.  These were:  Output Indicators

7. General treatment services - arbitrary weights of (80:20) applied to the number of inpatient and
outpatient services provided by public hospitals respectively.  For inpatients this was effectively
the average number of occupied beds.  For outpatients this was the number of separate visits to
the hospital for treatment.

8. Diagnostic services - the number of x-ray and pathology tests provided.  For x-ray this was ’total
mayo units’.  For pathology this  was measured by workload units.

9. Out patient services - this was measured by the number of cases.

10. Input indicators

11. “Hotel” services - housekeeping, laundry and dietary.  For Housekeeping this was numbers
employed.  For laundry this was the throughput of soiled linen.  And for dietary this was
numbers employed.

12. Maintenance and engineering - numbers employed was the input indicator here.

13. Administration services - administration and transport.  Numbers employed was used for
administration and transport.

Quarterly Constant Price Series

14. Reconciliation of a quarterly indicator to the annual public health constant price series.  The
quarterly indicator was a labour input measure for public hospitals.  This was sourced from the
Quarterly Employment Survey which collected data on the number of hours paid to all
employees in public hospitals

Rationale of method

15. When these methods were developed there was little other data  available.  Input, patient and
population data tended to be the basis on which resourcing, funding and reporting was done.
Constrained by the data available the “mixed” volume index was compiled as a proxy for a true
output measure.
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16. While it was considered to provide a reasonable estimate of the change in service volumes, it
took no account of changes in quality or productivity.  For example:

• Medical and management advances result in new types of treatments or in treatments which
are lees intensive or less invasive result in the same condition been treated with a better
quality of outcome or with less resources.

• A given condition previously requiring inpatient treatment can be treated as a day patient
with the same or better quality of outcome.

17. In other words, the old method was poorly equipped to account for radical changes in medical
technology and treatment procedures, in charges to the structure of hospitals and the in way
resources were utilised.

18. These changes accelerated with the pressures resulting from the radical restructuring of the
funding and management of the public hospitals that occurred with the introduction of the Health
funding Authority - Crown Health Enterprise structure and the resulting ‘funding/provider’ split
in 1994.  Theses changes were focused on improving the efficiency of both resource allocation
and use, and to effectively ration the supply of services.

New Methodology

Annual Constant Price Series

19. Constant price annual value added is still estimated by extrapolating base year value added by a
volume index.  However, the output volume index is now adjusted for complexity of services
provided and does not rely on input measures.  The output indicator is a weighted index
comprising:

− Case-Mix Adjusted Inpatient Discharges.  The New Zealand Ministry of Health produces
data on the number of case-mix adjusted inpatient discharges.  The condition that each
inpatient is treated for is assigned to a Diagnosis Related Group (DRG).  DRGs group similar
treatments into relatively homogeneous groupings based on a number of clinical
determinants - principle diagnosis, complicating diagnosis and co-morbitites, operations
performed, age etc.  Each DRG group has cases of rough similarity and a degree of cost
homogeneity.  DRGs are then weighted together.  Up to 1994/95 coding to DRGs was done
using  the International Classification of Diseases, 9th revision, Clinical Modification (ICD-
9-CM) and the Medicare DRGs version 4.0.  Since then the Australian version of these have
been used (ICD-9-CMA and AN-DRGs).  Up to 1994/95 the different DRGs were weighted
together using values derived from a set of costed patient records.  These values were derived
from data collected in 1991.  Since 1994/95 the current years average national price paid for
each DRG has been used to weight together the DRG data for the current year and the
previous year.  (The average national prices are calculated from the prices negotiated in the
purchase contracts between the CHEs and the HFA.).  The movement derived from the
weighted total for successive years has been used to rate forward the previous years weighted
DRG total.  Thus the series used has been effectively chain-linked since 1995/96.
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− Day-Patient Discharges.  This is the number of day patient discharges.  It records the number
of individuals given treatment for each condition they present with.  It excludes day-patients
who are subsequently admitted as in-patients for the same condition and the follow-up care
of in-patients discharged from hospital.  It is not case-mix adjusted.

− Average Length of Stay.  This is the average number of nights that in-patients spend in
hospital.  The data is modified by excluding the longest three percent of inpatient stays.  This
is to avoid the distorting affect of a small number of records with exceedingly long stays.

20. Weights applied to the three components are arbitrary:   these are a weight of 85% to the case-
mix adjusted inpatients discharges, 7% to the day patients discharges and 7.5% to the average
length of stay.

21. This method has been able to be used for the value added of public health service from
June 1986 which predates the major structural reforms.

Quarterly Constant Price Series

22. The method is essentially the same, viz. reconciliation of a quarterly indicator to the annual, but
the quarterly volume indicator has changed to the use of deflated salary & wages paid by the
Crown Health Enterprises.

Rationale of Change in method

Annual Constant Price Series

23. One aim in changing the methods was to move away from input indicators.  The old method was
largely input driven, and only took limited account of changes in the quality of service provided
and the productivity by which it was provided.  There had been considerable technological
advances in the treatment of most conditions.  This meant that the frontier of what was able to be
provided had been extended considerably, the quality of service provided had increased, and the
relative costs of many treatments had reduced.

24. The New Zealand public hospital system had been subjected to quite radical changes in both
funding and management.  This had resulted in both the nature, mix and volume of services
provided, and the efficiency with which they were provided, changing considerably.  It had also
resulted in many of the data sources used being no longer available, and new and improved data
coming available.  Thus there was a very strong impetus for changing the method, both from the
data supply aspect and the appropriateness and accuracy of the measure produced.

 
25. The new method provides a better measure of real output.  For in-patient services, the case-mix

adjusted data takes account of the changes in the mix of services provided, some changes in the
quality of services provided, and changes in the relative costs of the services provided.  The day-
patient and average length of stay data take account of the changing volume of accommodation
service provided with the shift to greater provision of day-patient treatment for conditions that
previously required treatment as an in-patient, as well as the greater volume of day-patient
services provided.
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Quarterly Accounts

26. The change to the calculation of the quarterly indicator was driven by dissatisfaction with the
hours paid indicator used.  It had been decreasing over almost the entire period covered, and was
decreasing faster over the years since the restructuring of the public hospital system.  It appeared
that the decreased levels of employment brought about by tighter and reduced levels of
government funding, the changing management practices that resulted from this and the
technological changes were driving this indicator.  It seemed to be increasingly unrelated to the
level of real activity, even in the short term.  It was also a measurement taken in one pay period
in each quarter.  Thus it was potentially influenced by events in that pay period and did not truly
reflect the changes that occurred across the full quarter.

27. By adopting a deflated salaries and wages method, changes in the relative skill mix employed in
hospitals (as reflected in the salaries paid) would be picked up.  The new method used a flow
variable that covered the whole quarter, and captured all employment in the hospitals, both short-
term and long term.

How well do the new methods measure constant price value added

28. The day patients data is not case-mix-adjusted.  It is purely an aggregation of the number of
patients discharges.  As such, it is a relatively crude measurement of output, taking no account of
the differences in complexity.

29. Recent years have seen a reduction in the average length of stay, and a shift from inpatient
treatment to providing the same treatment via day services.  It is unclear to what extent these
trends are the result of quality and productivity increases, or decreases due to funding pressures
leading to patients being sent home earlier in the recovery phase.  Our method records a reduced
length of stay or a shift from inpatient provision to day patient provision of the same service as a
decrease in quantity due to the lower weight given to day-patient discharges.  It could equally
well be that improved techniques mean that the same or higher levels of service can be provided
by a shorter hospital stay or by day surgery that previously required overnight stays.

30. The weights given to the components in the index are arbitrary.

31. The quarterly indicator remains an input measure that is strongly influenced by employment
levels.  Reconciliation with the annual output measure is often a poor indicator of the annual
movement.

32. The method is considered to give a good estimate of the real output of the public hospitals.
However, it makes no allowance for real changes in the inputs used and, thus, a constant
input:output ratio is assumed.  As a result,  no account is taken of the way the changes in the
public hospital system have resulted in better utilisation of resources in delivering services.  By
the same token, no account is taken of the extent to which altered practices may have contributed
to a decline in the level of service provided, e.g. through earlier discharge of patients with
recuperation shifting to the home;  through a reduction in access to non-acute services;   through
hospital closures in rural areas limiting the range of hospital services available and increasing the
travel time to access those services.
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Results and Conclusion

33. The revision led to a major turn around in the contribution of public hospitals to GDP, (refer
attachment one).  The old input driven series had been consistently falling as employment levels
fell, the result of structural, treatment and technological changes.  The new output driven series
reversed this trend.  Furthermore, it is suspected that if the constant input:output ratio
assumption was relaxed and double deflation adopted, the rise in real value added would be even
more dramatic.

34. The method does have implications for the estimation of the final consumption expenditure
(FCE) in constant prices for public hospitals.  By convention, FCE in nominal prices is measured
by the sum of the input costs.  However, as independent measures of output are now being used
in the constant price series constant dollar FCE cannot be calculated by deflating the nominal
input costs.  To do so would introduce a discrepancy.  While this may seem obvious, it is
important to ensure that constant price FCE be consistent with the new real output measure.

Attachment

Old and New Seasonally Adjusted Series Compared

QUARTER

Input 
Indicator -

Old 
Method

Output 
Indicator -

New 
Method

QUARTER 
Cont.

Old 
Method 
Cont.

New 
Method 
Cont.

Mar-87 532 392 Mar-92 438 446
Jun-87 529 424 Jun-92 433 454
Sep-87 522 415 Sep-92 426 455
Dec-87 520 414 Dec-92 421 461
Mar-88 521 404 Mar-93 422 462
Jun-88 517 428 Jun-93 423 486
Sep-88 513 426 Sep-93 414 473
Dec-88 494 429 Dec-93 413 483
Mar-89 501 428 Mar-94 414 481
Jun-89 485 427 Jun-94 415 490
Sep-89 483 425 Sep-94 414 493
Dec-89 454 429 Dec-94 417 501
Mar-90 447 430 Mar-95 396 513
Jun-90 456 439 Jun-95 393 503
Sep-90 456 435 Sep-95 387 508
Dec-90 454 444 Dec-95 376 513
Mar-91 456 450 Mar-96 528
Jun-91 451 450 Jun-96 530
Sep-91 449 438 Sep-96 541
Dec-91 440 444 Dec-96 539

Mar-97 543
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Public Hospital Health Services
Old and New Metholodgy Seasonally Adjusted Series
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