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1 Introduction

International variations in the rate of use of hospital facilities have been noted for
many years, but cultural factors and differences in definitions and health care systems
make it very difficult to interpret these comparisons. Far more useful, although not
necessarily easy, is comparison between like populations with the same health system
and similar definitions. Such comparisons during the last 20 years, using small area
studies, have consistently revealed variations in the USA, Canada and a number of
European countries. These variations have been in the order of three- or four-fold
(Wennberg & Gittelsohn 1982; Roos & Roos 1983; Muller 1986; Chassin et al. 1987;
Shepard & Cooper 1987).

Varjation may be the result of differences in health status and in access to, and avail-
ability of, health services—all matters of concern to governments that aim to redress
inequitiesin the health system. Other factors less subject to government control play an
important part—personal health habits, and the values and attitudes of both the users
and providers of health care.

Extensive research abroad has also found that a significant component of the vari-
ation stems from differences in doctors’ practice styles resulting in disparities in the
way they use hospitalsand other health services for the care of their patients (Eisenberg
1986; Wennberg 1988; Brook 1989),

Small area studies make it possible to compare the experience of residents of a spe-
cificgeographicarea withresidents of another geographicarea, regardless of where the
health services are provided. Statistical techniques are employed to measure variation
after adjusting for age and sex, and other techniques can be used to distinguish be-
tween the systematic and random components of variation (see, for example, McPher-
son et al. 1982).

The patterns of variation revealed by this type of analysis raise questions about:

o the health status of defined populations
o their access to health services
o the equity of the health system
o the quality of services.
These questions can then be investigated by other means.

Health status

The simplest explanation for variations in the rates of use of health servicesis to ascribe
them to variations in health status—sicker people need, and therefore use, more ser-
vices, whereas people in good health do not need services to the same extent and there-
fore do not use them. This model assumes that there are no barriers to gaining access
to the health care system.

If this direct relation between health status and the use of health services operates,
thenit could be expected that small area analysis would reveal thatareas with high con-
sumption are those with a low health status—areas where, for example, there is a high
mortality rate, high prevalence of risk factors, and a high proportion of socioeconomi-
cally disadvantaged people.




This type of analysis could also be expected to identify areas where the reverse
applies: where comparatively healthy and affluent populations have low use rates.
This could be a matter of concern if the medical practitioners in those areas have few
other opportunities to retain their clinical skills—in relatively remote areas for
example.

Access and equity

The health status model is too simple for the complex interactions that occur in health
care. Roemer (1961) suggested another model: that, under conditions of widespread
economic support for hospitalisation (such as insurance), bed supply is the greatest
and most consistent determinant of hospital utilisation rates through its influence on
the practice of doctors, i.e. consumption of services follows supply of resources.

Under this model (also regarded as simplistic by some), geographic areas with an
abundance of health resources—general and specialist medical practitioners,
well-staffed and equipped hospitals—will have very high use rates, while under-re-
sourced areas will have low rates. With that scenario, remote rural areas would yield
much lower use rates than metropolitan areas, and blue collar outer suburbs would
have lower use rates than white collar well-to-do suburbs.

Access and equity are not the only issues raised here. Because resources are limited,
opportunity costs are also involved (i.e. the concept of what could have been done for
others with the same resources). Once we begin to talk about affluent groups of people
consuming more of a limited resource than the less affluent, we cannot avoid discus-
sing ‘need’ and the controversial subject of the provision and use of unnecessary
services.

Quality of care

Leape (1989) has defined an unnecessary service as one that is useless or ineffective,

with “useless’ meaning that ‘the patient is no better off’. If service use is not directly re-

Jated to need, then it follows that services are provided inappropriately—that there is

a degree of under- or over-servicing. As Donabedian (1980, p. 7) has pointed out,
‘whenever a judgment is made about the necessity or suitability of the quantity of care a
judgment of quality is implied”.

Some of the factors that contribute to the provision of inappropriate services are the
supply and distribution of doctors and the fee-for-service incentive, but whatever the
reason, the quality of care is in jeopardy.

There now seems to be general agreement inNorth America and Europe that doctors’
practice patterns are the principal underlying cause of variations in medical and surgi-
cal admissions to hospital, and recent North American research has focused on finding
“which rateis right’ (Wennberg 1988). This search is apparently motivated by a concern
for the quality of medical care and a wish to curb expenditure, two closely related is-
sues. Clinicians would like to know which rate is ‘right’ so they can possibly improve
the quality of their care, and third party payers would like to know the ‘right’ rate so
they can constrain costs by controlling the variation (Berwick 1989).

The debate hinges on clinical decision-making. While there is consensus about the ef-
fectiveness of treatment options in some clinical areas, such as heatt attacks and gas-
trointestinal hemorrhages, many other clinical decisions have to be made where there
is little agreement between equally competent doctors. These decisions, and the ser-
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vices that flow from them, are called ‘discretionary’. The quest for the ‘right’ rate in the
USA has begun with a concerted attack on defining standards of practice, and clinical
guidelines to achieve them (Lehmann 1987). Similar programs, motivated by concern
for quality of care, have begun in Australia with the Care Evaluation Program of the
Australian Council on Healthcare Standards (Collopy 1989) and the Quality Assurance
Program of the Royal Australian College of General Practitioners (Steven 1990).

Small area analysis

If there is to be an understanding of the relations between quantity and quality (and,
inevitably, cost, but this study has notaddressed that issue), it is essential to have infor-
mation about the patterns of service use. This information should be clinically relevant
and specific to the geographic areas where doctors practise and their patients reside.
If it is appropriate to modify the differences in medical practice between areas, the
practitioners concerned must be able to see where the differences exist and how their
actions contribute to the observed patterns. Similarly, where access to health care is the
issue, knowledge of local circumstances gives policy makers theinformation they need
to allocate resources more appropriately.

The delineation of small rather than large geographic units has distinct advantages
for the measurement and comparison of health services, althoughit is the population of
the area that is important rather than its size. In more populous countries it has been
observed that small areas are more homogeneous than large areas and the range of
variationsbetween them greater than thatbetweenlarge areas (Carstairs 1981). The per
capita userate fora given procedure inalarge State, for example, representsa weighted
average of the decisions of many doctors practising in many different parts of that
State. This weighted average may obscure significant differences among small areas
where relatively few doctors determine utilisation. Thus the use of large geographic
areas ‘averages out’ the variations in local use rates.

The use of small area analysis has been found especially valuable in regional rates
where the insurance status of the patient and the referral patterns of doctors may inter-
act with bed supply to determine rates of hospital use (Spitzer & Caper 1989).

Another advantage of small area analysis is that it allows localised pockets of under-
use to be identified on a service-specific basis. For example, extremely low rates for a
specialty or a low variation procedure (i.e. one about which there is general accord
among doctors regarding the best course of action), may reveal difficulties of access to
hospitals or bottlenecks in referral patterns.

The extent of variation is an important factor to be considered in small area analysis
and, to interpret the findings, an understanding of the sources of variability is needed.

Itisin this context that comparisons have been drawn with quality control techniques
used in manufacturing industry. Deming (1986) pioneered statistical methods to im-
prove industrial quality control in production processes by determining the sources of
variability. To improve quality, appropriate outcome measures have to be established
and used to determine whether variation has arisen from ‘common’ (statistical)
causes—when a system is said to be ‘in control’. If not, then ‘special” causes can be
identified and, where possible, eliminated. When the system is in control, the common
causes are investigated in order to reduce the variation systematically, using controlled -
trials and experiments. The two sources of variability have to be carefully distin-
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guished because, as Deming has shown, over-correction in a system that is in control
will actually increase the variation, not reduce it.

Deming’s techniques have been applied to the quality of hospital care as well as to
industrial production. In the context of hospital utilisation, Gibberd (1990) has sug-
gested that systems with more than two-fold variation may be ‘outof control’. Hence, it
is important to identify variations of this magnitude and to seek out their special
causes.

It is worth noting that there is not necessarily an implication of high quality care be-
cause a procedure has low variability. It means only that there is a consensus among
doctors in the population about surgical intervention. In other populations, doctors
may reach an entirely different consensus, or fail to reach one at all.

Australian studies of variation
The Hospital Utilisation and Costs Study (HUCS) 1985-86 (Harvey & Mathers 1989)
found that acute hospital admission rates varied across the States and Territories of
Australia, with Victoria having the lowest rate and South Australia the highest.
(HUCS 1987-88 indicates that, although the rank order remained the same, the dispar-
ity between the extremes was reduced.)

Rates also varied between metropolitan and non-metropolitan regions. Analysis of
the HUCS 1985-86 data showed that much of the variation in overall admission rates
arose from medical rather than surgical cases, and that metropolitan admission rates
were higher than non-metropolitan rates for surgical admissions, but lower for medi-
cal admissions.

In their analysis of New South Wales admissions, Gibberd and his colleagues have
also found greater variability in medical than in surgical admissions, but they found
both were higher in non-metropolitan than metropolitan areas. They attributed this
difference to lack of alternative health facilities in rural areas (Gibberd 1990).

In the absence of national inpatient statistics for both public and private hospitals,
there have been no studies using population-based methods to investigate national
variations. There have, however, been several population-based studies examining
variations in rates of surgery at regional and State level (McEwin 1978; Opit & Hobbs
1979; Schacht 1979; Taylor 1979; Learoyd & Taylor 1983; Eckstein 1984; Gibberd 1990).
Of these, only that by Gibberd included non-surgical admissions.

Table 1 summarises some of the surgical rates reported in these studies.

Taylor (1979) reported a greater than three-fold variation acrossNew South Wales for
1973-74 for appendectomy and cholecystectomy, and five-fold variations for hysterec-
tomy and tonsillectomy (these were age-standardised only).

Schacht(1979) ranked procedures in Queensland during the early 1970s according to
the extent of variation in the following descending order: tonsillectomy, appendec-
tomy, cesarean section, hysterectomy, lens insertion and hip replacement. He also
found that high rates were generally found in coastal areas and the south-east of the
State.




Table 1: Rates per 1000 population for selected surgical procedures,
veported in various studies

"WA 2Q1d SWA ANSW SNew SSA TNSW
Procedure 1971 1973 1977 1978 1979 1982 1983
M F

Appendectomy 36 47 283 - 5.2 3.58 2.69 2.64
Cholecystectomy 0.6 2.2 - 1.77 1.4 1.54 1.71 1.60
Tonsillectomy™* - - 488 - 5.7 3.65 2,53 4,28
Hysterectomy - 356 441 4.69 4.4 2.27 2.00 3.78
Cesarean section - - 183 - - 1.83 2.51 3.38
Hip replacement - - 031 - - - - 0.59
Lens insertion - - - 1.03 - - - 1.48
Thyroidectomy - - - - - - 0.00 -

* with/without adenoidectomy

1 Lugg 1975

2 Schacht 1979

3 Opit & Hobbs 1979

4 McEwin 1978

5 | earoyd 1985a

g O’Connor 1983

Eckstein 1984

In South Australia, O’Connor (1983) found State-wide rates fairly stable over four
years with the exception of tonsillectomy, which peaked in 1980 at 4 per 1000 popula-
tion and then declined to 2.5 per 1000 in 1982,

Eckstein (1984) reported variations in age and sex standardised ratios of from
one-and-a-half- to two-and-a-half-fold across New South Wales Health Regions.

In the early 1980s, allegations of unnecessary surgery by the Doctors’ Reform Society
(Learoyd & Taylor 1983) reflected widespread concern about the practice of surgery by
general practitioners. Pressureapplied by the Royal Australasian College of Surgeons,
the Australian Medical Association and the Doctors” Reform Society to reduce rates of
elective surgery was such that, by 1985, significant declines in rates of tonsillectomy,
appendectomy and hysterectomy were apparent (Learoyd 1985b).

More recent studies comparing differences in hospital admission rates have used di-
agnosis-related groups (DRGs) to control for casemix. Gibberd (1990) was able to list
surgical procedures in rank order to show their variability across New South Wales.
The procedures of interest here were ranked in the following descending order: hyster-
ectomy, cholecystectomy, lens insertion, appendectomy, tonsillectomy and cesarean
section,

Because rates for cesarean section, expressed as a proportion of the population, do
not take account of fertility patterns, they are better expressed per 100 live births. There
hasbeena progressive rise in cesarean births in many Western counttries, including Au-
stralia, over the last 20 years, with considerable controversy over the reasons for the
variations that exist, as well as controversy over the indications for cesarean section.
Investigative reports on the subject by the National Health and Medical Research
Council (1984) and several State health authorities (see, for example, New South Wales
Departmentof Health 1988; Health Department Victoria 1989; South Australian Health
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Commission 1990) have reflected the concern felt by some leading obstetricians and
administrators, but ‘holding back the tide of cesareans’ has proven to be no easy task
(Lomas 1988). Many recent Australian studies reporting State rates have used a hospi-
tal-based rather than a population-based analysis. Table 2 lists some of the rates found
and indicates the general upward trend.

Table 2:  Cesarean section rates per 100 live
births, reported in various studies

State Year Rate
INSW 1979-83 12.3
2WA 1984-86 14.9
3NSW 1986 15.3
4SA 1986 19.0
5Vic 1987 16.4
SWA 1987 16.9
7SA 1988 20.6
1 Gibberd et al. 1990

2 Readetal. 1990

3 NSW Department of Health 1988

4 Jonas et al. 1989

5 Health Department of Victoria 1989

3 Read et al, 1990

South Australian Health Commission 1990

Purposes of this study

This study had its origin in the unnecessary surgery debate which occurred in the early
1980s. With the recent growth in interest in the quality of health services and current
concerns for access and equity of health care, the opportunity was taken to pick up
earlier work in the area. The time also seemed propitious to take advantage of interest
shown by the Royal Australasian College of Surgeons in surgery statistics.

The intention of this investigation of surgical rates was to determine the patterns of
variations at as many levels of disaggregation as possible, consistent with require-
ments for confidentiality and statistical reliability. Since this had not been done before
on a national scale, the study offered an opportunity to explore the value of small area
analysis in this country, with its unique combination of population distribution and
health care system. a

It was expected that the information provided by such a study would be useful to
policy makers, planners, providers of health services and others interested in an equi-
table health system.

The extent and patterns of variations have been analysed to reveal issues of access,
equity and quality, but no attempt has been made to seek causal explanations. The li-
mited scope of the data collected dictated that this would be an exploratory study lead-
ing, perhaps, to further investigations by other interested parties.




2 Method

Because this investigation evolved from an earlier one, the method is more clearly de-
scribed by explaining the circumstances that led up to the first study.

Development of the mappings

In1985 there was considerable public discussionabout therates of surgery in Australia,
followingevidence presented to the Enquiry into Fraud and Overservicing by the Joint
Parliamentary Committee of Public Accounts (see, for example, Learoyd 1985a;
Thompson 1985a). The possibility that unnecessary surgery was being performed was
amatter of concern to the Australian Health Services Council (predecessor of the Aus-
tralian Health Ministers” Advisory Council) which asked the Australian Institute of
Health to investigate. At that time, the sources of data were seriously fragmented and
incomplete. There was only partial coverage of both publicand private hospital inpati-
ent morbidity, and little uniformity across States and Territories.

However, almost total cover of inpatient morbidity could be obtained if those State/
Territory collections that did not include private hospitals could be supplemented by
Medicare data. Hence the Institute undertook to establish a set of mappings to find
equivalence between the International Classification of Procedures in Medicine
(ICPM) and the Commonwealth Medical Benefits Schedule (CMBS).!

The Victorian Health Department’s District Health Councils Program had already
produced a ‘book mapping’ of the two coding systems and a start was made by validat-
ing this list empirically. It contained 48 procedures that together comprised a substan-
tial proportion (in the order of 80 per cent) of hospital admissions.

A sample of hospital inpatient data for private patients in public hospitals was re-
quested from the Health Department of Victoria and CMBS item numbers were ap-
pended to each record by the Health Insurance Commission. It took some time for the
data to be made available to the AIH and some useful progress was made before the
project had to be set aside owing to lack of resources.

In 1988 the Institute was approached by the Royal Australasian College of Surgeons
for advice on the collection of statistics on surgery and it was agreed that members of
the College would assist the Institute with the project by clinically validating the pre-
liminary mappings.

Because of developmentsin hospital statistics—progress with casemix measures and
the National Minimum Data Set for institutional health care—the utility of the map-
pings was expected to be somewhat short-lived. It was decided, therefore, with the
cooperation of the College, to use them on a small number of surgical procedures to in-
vestigate variations in the rates of performance.

The following procedures were chosen: appendectomy, cholecystectomy, tonsillec-
tomy (with or without adenoidectomy), hysterectomy, cesarean section, hip replace-
ment, lens insertion, thyroidectomy, and bowel resection.

1. At the time, the Clinical Modification of the 9th revision of ICD (ICD-9-CM) was being introduced
so it was decided that the ICPM should be the classification system used.




The reasons for this selection were:

o the mappings were relatively uncomplicated

o the extent of variation between them was expected to vary because consensus on the
clinical indications for surgery was varied too

o most surgical specialties were included

o they were few in number and the available resources were limited.

Data collection

Data were collected for the 1986 calendar year because:

o most hospital collections had used the ICPM for the coding of 1986 morbidity

o the Australian Bureau of Statistics (ABS) Census of Population and Housing data
could be used for the reference populations

o the mappings had been derived from statistics for the last quarter of 1985

o the CMBS item numbers used for the mappings, which came into operation in No-
vember 1984, were unchanged.
Appendix A lists the mappings for the selected procedures.

Public patients

The State and Territory Health Authorities provided the number of separations, for all

public patients in recognised hospitals, for each of the nine procedures (principal and

other). The separations were broken down by sex, four age groups (0-14, 1544, 45-64,

65 plus) and geographic area of usual residence of the patient, with the following

exceptions:

o Tasmania, for which no hospital inpatient statistics were available

o Western Australia, for which statistics were coded to either metropolitan or
non-metropolitan

o Northern Territory, for which statistics could not be disaggregated geographically.

The area of usual residence of the patient was coded to statistical local area (SLA) for
Victoriaand South Australia, and tolocal government area (LGA) for New South Wales
and the Australian Capital Territory. In order to include secondary and tertiary pro-
cedures as well as the principal procedure, the Queensland data had to be obtained
from two sources, each with a different coding system for area of usual resi-
dence—metropolitan separations were coded to postcode and non-metropolitan to
statistical area code (SAC).

All morbidity collections included repatriation hospitals, with the exception of South
Australia, The Department of Veterans’ Affairs supplied data directly for entitled per-
sons in that State. -

The data from Victoria, which had been coded to ICD-9-CM, were recoded to ICPM
to conform with the other collections.

Private patients
Althoughby 1989 coverage of private hospitals by State/Territory inpatient morbidity
collections had improved, it was still incomplete. It was decided therefore to collectall
the data relating to private patients (from both public and private hospitals) from the
Medicare database.

The Commonwealth Department of Community Services and- Health (CDCSH)
. made available the number of services for the CMBS item numbers for which benefits




had been paid for all private patients. These Medicare data came from the date of ser-
vice files and related to the 1986 calendar year. They were broken down by sex and the
same age groups, but by postcode of usual residence rather than SLA/LGA.

Because the CMBS items corresponding to hip replacement were not specific to hip
joints, it was necessary to adjust the Medicare data. New South Wales and Victoria
public hospital morbidity statistics (held by the ATH) were analysed to find the propor-
tion of joint replacements of the lower extremity that related to the hip joint for the
target age groups (45-64 years: 60.4%; 65+ years: 73.5%). The Medicare data were re-
duced proportionally.

The ABS provided a revised postcode to SLA conversion that mapped postcodes to
corresponding SLAs on a proportional basis. This conversion file also matched other
ABS geographicareas and aggregated them to statistical subdivisions (SSDs) and stat-
istical divisions (SDs). This ABS file was used to map postcodes to SLAs. Appendix B
explains the small area coding systems that had to be matched.

Merging public and private data

Once the Medicare data were recoded to SLA, they were merged with the hospital mor-
bidity data for each procedure and the combined data were, in turn, merged with the
respective populations from the 1986 Census file to produce rates per 1000 population
foreachof the eight age/sex groups. The lowest levels of disaggregation for each of the
States and Territories are shown in Table 3. Although ACT data could have been ana-
lysed at SLA level, the populations would have been very small and so they were ag-
gregated to Territory level.

Table3: Summary of small geographic areas for
States and Territories

State Level of disaggregation
NSW, Vic, Qld, SA SLA (or equivalent)

WA Metropolitan/other

ACT, NT Territory

Data analysis

Cruderatesfor SSDs, SDs, States and Territories, and for mainland Australia, were pro-
duced. These rates were then standardised, using the indirect method, against the
mainland Australian population (see Section 3).

The procedures chosen for investigation in this study are likely to be less ‘discretion-
ary’ when performed on certain age groups. For example, for persons aged over 64
years, when serious complications are common, the chances of appendectomy being
‘discretionary’ aremuch lower than atlower ages. Following advice from the College, a
second set of standardised ratios was produced for age groups selected to reflect this
discretionary component. The age groups selected are shown in Table 4.
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Table 4:  Age groups selected for discretionary
standardised ratios

Procedure Ages included  Ages excluded
Appendectomy 0-64 65+

‘ Cholecystectomy 15+ 0-14
Tonsillectomy 0-14 15+
Hysterectomy 15+ 0-14
Cesarean section 15-44 0-14, 45+
Hip replacement 45+ 0-44
Thyroidectomy 15+ 0-14
Bowel resection 15+ 0-14
Lens insertion 45+ 0-44

Insurance status

Insurance status hasbeenssignificantly correlated with variations in surgical rates (Opit
& Selwood 1979; Learoyd & Taylor 1983) but it was not possible to examine the associ-
ation directly for all the procedures in this study. Although the insurance status of the
patientundergoing surgery was known, the reference populations could notbe quanti-
fied.

It was possible, however, to obtain Australian and State/Territory totals of all deliv-
eries billed to Medicare so that cesarean section rates as a percentage of births could be
calculated for insured and uninsured women.

For the other procedures, the proportion of patients for whom Medicare claims were
made has been used to explore the relationship with insurance status.

Statistical tests

Because the incidence of surgery varies according to age and sex, State/Territory and
other regional rates were standardised for age and sex, i.e. to take account of different
age and sex population structures so that comparisons could be made. The total Aus-
tralian population was taken as the standard and used to calculate the expected
number of events for each procedure,

The POISSON function in the SAS software package was used to test whether the dif-
ference between the observed number of events and the éxpected number for each of
the procedures was likely to be due to chance (i.e. whether the standardised ratios were
significantly different from 100). The 0.05 level of significance and a two-tailed test
were used.

Non-significant results that had less than an 80 per cent chance of detecting a differ-
ence of 15 per cent or more between the observed and expected numbers were re-
garded as inconclusive. Differences of less than 15 per cent were considered to have no
practical significance. For small populations or for relatively rare procedures, tests
often had alow power and hence alow probability of detecting underlying differences.

Appendix C contains a full account of the statistical procedures and the tests per-
formed on the data.
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Cesarean section

These standardised ratios were adjusted only for age and sex and are therefore not sat-
isfactory for the derivation of cesarean section rates, which may be significantly af-
fected by fertility. Hence, cesarean section rates per 100 live births were also calculated
by using registered births per SLA for 1986, obtained from ABS. Upper and lower confi-
dence intervals were calculated (see Appendix C).

Limitations of the data

The results that follow are affected by some difficulties inherent in the sources of the
data and the methods used to analyse them. The limitations caused by most of these
weaknesses are not likely to affect the results in any significant way. The limitationsim-
posed by a once-only study and small populations are more important, however, and
should be borne in mind when interpreting the findings. Many of the population units
are relatively small, even at SD level, as are the observed numbers of procedures. In
these circumstances, the observed ratios may show large annual fluctuations and, as
a result, a once-only study may yield misleading results. Only longitudinal studies
could ascertain whether or not this had occurred.

The other special causes of unreliability in this study are listed in Appendix D.
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3 Results

Rates for mainland Australia
The crude rates for the selected procedures for mainland Australia are presented in
Table 5.

Table 5:  Crude rates of selected surgical procedures per
1000 population by sex, mainland Australia, 1986

Procedure Males Females Persons
Appendectomy 1.92 2.40 2.16
Cholecystectomy 0.88 2.36 1.62
Tonsillectomy 1.51 1.95 1.73
Hysterectomy 3.97

Cesarean section 5.12

Hip replacement 0.42 0.72 0.57
Lens insertion 1.65 2.63 2.14
Thyroidectomy 0.09 0.49 0.29
Bowel resection 0.56 0.64 0.60

Asitwas not possible to produce ratesaccording to insurance status, Table 6 (page14)
shows the proportion of patients for whom the surgeon claimed reimbursement from
Medicare, for all States and Territories and mainland Australia.

The standardised ratios for States and Territories (other than Tasmania), indirectly
standardised for sex and selected age groups, are shown in Table 7.

Direct comparison of rates using DRGs instead of four-digitICD codesis not without
problems, but admissions data for New South Wales for 1986 (Gibberd 1990) vary by
less then 12 per cent from those found in this study. The main reasons for this are that
DRG groupings only include principal procedures and no out-of-State admissions.

The extent of variation in standardised ratios for the selected procedures between
States and Territories is illustrated in Figure 1. i

Tables 8 to 11 show the standardised ratios at a smaller geographic area—the statisti-
cal divisions of the States for which they are available—viz. New South Wales, Victoria,
Queensland and South Australia respectively. For the lesser-performed procedures
and the less populated rural areas, the problem of small numbers becomes apparent.

Figure 2 illustrates the extent of variation shown in Tables 8 to 11.

The larger populations in the metropolitan areas of Sydney and Melbourne give an
opportunity to examine variation at the statistical subdivision level or equivalent (stat-
istical regional sectors in Melbourne). Tables 12 and 13 show the standardised ratios of
the SSDs and SRSs in the Sydney and Melbourne metropolitan areas respectively. Fig-
ure 3 shows the range of variation.
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Table 14 allows comparison of the ratios for the mainland State capitals and Figure 4
shows the extent of variation between them. The range of variation across mainland
State capital cities was examined on the basis that residents of any of Australia’s State
capitals could expect the same access to quality health care. Figure 5 illustrates the vari-
ability across the three capitals (Sydney, Melbourne and Adelaide) for which SSD/
SRS-level data were available, taking the highest and lowest ratios in the three cities as
the extremes.

Table 15 gives the standardised ratios of the eight procedures for metropolitan and
non-metropolitan regions of the mainland States.

(TABLES 6-15 AND FIGURES 1-5 FOLLOW, COMMENCING ON PAGE 14)
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Figure 1:" Range of standardised ratios of surgical procedures, across States/Territories
(excluding Tasmania), 1986
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Figure 3: Range of standardised ratios of surgical procedures across Sydney and
Melbourne metropolitan areas, 1986
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Figure 4: Range of standardised ratios of surgical procedures across five mainland State
capital cities, 1986
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Figure 5: Range of standardised ratios across statistical subdivisions (SSDs) of
Sydney, Melbourne and Adelaide, 1986
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Cesarean section

The following tables present rates of cesarean delivery per 100 live births and their
confidence limits at three levels of disaggregation. Table 16 has State/Territory rates,
and Tables 17 to 20 have rates for SDs in New South Wales, Victoria, Queensland, and
South Australia. Appendix C should be consulted for cautionary notes regarding
interpretation of rates with wide confidence intervals.

(TABLES 16-28 AND FIGURE 6 FOLLOW, COMMENCING ON PAGE 28)
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Table 16: Cesarean section rates per 100'live births,
mainland Australia, States and Territories, 1986

State/Territory Rate Confidence limits
New South Wales 16.0 15.8 16.3
Victoria 16.5 16.2 16.8
Queensland 18.4 18.0 18.8
Western Australia 15.1 14.6 15.5
South Australia 18.2 17.6 18.7
Australian Capital Territory  26.3 25.0 27.7
Northern Territory 19.8 18.5 21.2
Mainland Australia 16.9

Table 17: Cesarean section rates per 100 live births,
New South Wales statistical divisions, 1986

Statistical division Rate Confidence limits
Sydney 17.2 16.9 17.6
Hunter 15.1 14.3 15.9
lllawarra 14.9 14.0 15.9
Richmond-Tweed © 145 13.1 15.9
Mid-North Coast 16.1 14.8 17.4
Northern 13.0 11.8 14.3
North Western 15.6 14.3 17.0
Central Western 12.5 11.2 14.0
South Eastern 12.1 10.8 13.4
Murrumbidgee 10.6 9.4 11.8
Murray 14.3 12.7 16.0
Far West 14.1 11.3 17.3
i |
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Table 18: Cesarean section rates per 100 live births,
Victorian statistical divisions, 1986

Statistical division Rate Confidence limits
Melbourne 17.4 1741 17.8
Barwon 1.3 10.2 124
South Western 16.2 13.4 17.1.
Central Highlands 13.9 i2.4 15.5
Wimmera 9.6 76 1.9
North Mallee 20.3 18.0 22.6
Loddon-Campaspe 16.7 14.3 17.2
Goulburn 19.7 18.1 21.4
North Eastern 123 10.6 14.2
East Gippsland 14.3 12.2 16.6
Central Gippsland 13.2 1.9 14.5
East Central 12.8 10.7 15.0

Table 19: Cesarean section rates per 100 live births,

Queensland statistical divisions, 1986

Statistical division Rate Confidence limits
Brisbane 20,0 19.4 20.6
Moreton 17.2 16.3 18.3
Wide Bay — Burnett 16.5 15.0 18.0
Darling Downs 18.0 16.6 19.4
South West 16.0 13.1 19.3
Fitzroy 14.5 13.2 15.8
Central West 14.0 10.1 18.5
Mackay 19.0 17.2 20.8
Northern 17.86 16.1 18.9
Far North 18.7 17.3 20.1
North West 16.8 14.5 19.3
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Table 20: Cesarean section rates per 100 Hve births,
South Australia, statistical divisions, 1986

Statistical division Rate Confidence limits
Adelaide 18.8 18.1 19.4 .
Quter Adelaide 16.4 14.3 18.6
Yorke—Lower North 15.6 13.0 18.6
Murray Lands 17.8 15.5 20.2
South East 18.8 16.5 21.2
Eyre 14.5 11.8 17.5
Northern 16.6 14.8 18.5

Table 21: Cesarean section rates per 100 live births,
Sydney metropolitan area, 1986

Statistical subdivision Rate Confidence limits
Inner Sydney 16.2 15.0 17.4
Eastern Sydney 15.8 14.4 17.2
St George—Sutherland 21.6 20.5 22.7
Canterbury—Bankstown 16.4 15.3 17.5
Fairfield-Liverpool 14.0 13.0 15.0
Outer South West 14.7 13.6 15.8
Inner West 17.3 15.7 19.0
Central West i8.4 17.2 19.6
i Outer West 16.7 18.7 17.7
Blacktown—Baulkham Hills 18.2 17.1 19.2
Lower North 19.6 18.3 21.0
Hornsby—Kuringai 16.4 15.0 17.8
Manly-Warringah 20.2 18.7 217
Gosford—Wyong 14.4 131 15.7

Table 22: Cesarean section rates per 100 live births,
Melbourne metropolitan area, 1986

Statistical region sector Rate Confidence limits
Western Melbourne 18.6 17.8 19.4
Inner Melbourne 14.5 13.4 15.6
North East 17.0 16.0 18.0
Inner East 17.2 16.2 i8.2
Southern Melbourne 15.5 14.4 16.6
Outer East 18.2 17.2 19.2
Mornington Peninsula 18.7 17.8 19.6
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Table 23: Cesarean section rates per 100 live births,
Brisbane metropolitan area, 1986

Statistical subdivision Rate Confidence limits
City Core 25.4 22.0 28.9
Northern Inner 21.9 19.7 24.1
Eastern Inner 21.3 18.9 23.9
Southern Inner 23.0 20.0 26.3
Western Inner 24,0 20.3 28,0
Northern Outer 19.3 17.6 211
Eastern QOuter 16.7 13.9 19.7
Southern Outer 244 22.1 26.8
Western Outer 22.8 20.2 25.0
Albert Shire — A 15.1 12.2 18.4
Beaudesert— A 461 30.9 59.8
Caboolture — A 14.0 11.4 16.8
Ipswich City 17.9 15.9 20.1
Logan City 17.7 16.2 19.2
Moreton Shire — A 18.5 15.5 21.7
Pine Rivers — A 19.7 17.56 21.9
Redcliffe City 14.6 11.9 17.6
Redland Shire 20.8 18.5 233

, Table 24: Cesarean section rates per 100 live births,
; Adelaide metropolitan area, 1986

f Statistical subdivision Rate Confidence limits
Northern 193 182 204
Western 16.8 15.4 18.3
Eastern 185 16.9 20.1
Southern 19.6 18.4 20.8

i
|
i
|
|

Table 25: Cesarean section rates per 100 live births,
State/Territory capital cities, 1986

City Rate Confidence limits

Sydney 17.2 16.9 17.6
Melbourne 17.4 17.1 17.8
Brisbane 20,0 19.4 20.6
Adelaide 18.8 18.1 19.4
Perth 14.9 14.3 15.4
Canberra 26.3 25.0 27.7
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Table 26: Cesarean section rates per 100 live births,
State metyopolitan/non-metropolitan areas, 1986

NSW Vie Qld SA WA All
Metropolitan . 17.2 17.4 20.0 18.8 14.9 17.5
Non-metropolitan 14.2 14.5 17.2 16.8 15.6 15.3

Table 27: Cesarean section rates per 100 births* for insured and uninsured
women, mainland Australia, States and Territories 1986

NSW Vie Qid SA WA NT ACT Total
insured 18.3 17.7 247 21.0 17.8 16.3 26.9 19.4
Uninsured 12.9 14.6 13.5 14.5 12.3 217 244 13.7
All 16.0 16.5 18.4 18.2 15.1 19.8 26.3 16.9

* Still births have not been excluded.

Table 28: Percentage of private patients among cesarean sections and
all births for States and Territories and mainland Australia, 1986

NSW Vic Qid SA WA NT ACT All
Cesarean sections 65.3 65.2 58.8 86.6 69.5 284 78.8 63.3
All births 57.0 60.7 43.8 56.8 50.4 34.5 774 54.9
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National rates

When Table 5 is compared with Table 1, indications are that in the decade ending 1986,
rates for appendectomy and tonsillectomy fell appreciably, while rates for hysterec-
tomy, cholecystectomy and hip replacement remained relatively stable. Rates for cesar-
ean section and lens insertion increased. There is insufficient information from previ-
ous studies about hip replacement, thyroidectomy and bowel resection to discern any
trends.

Little useful knowledge can be gained from this comparison with State rates, how-
ever, because of differences in method and reference populations. A national morbidity
data collection is needed to allow the continuous monitoring of national rates and the
evaluation of trends soon after they become discernible.

Clinical management of the conditions underlying the procedures selected for this
study depends almost entirely on the decision to use surgical rather than non-surgical
intervention. Comparing international rates, therefore, has some utility. All the pro-
cedures require acute hospitalisation, so the vagaries of institutional admission po-
licies and health system definitions do not obscure the meaning of the statistics. It can
be assumed, therefore, that international comparisons reflect not only differences in
bed supply and culturally-determined attitudes and values affecting demand, but also
cultural differencesin clinical practice. AsKlein (1984) has demonstrated, clinical prac-
tice is more aggressively interventionist in the USA than in the UK, and in some Euro-
pean countries it is strongly influenced by national philosophical heritages (Payer
1988).

Table 29 shows rates for OECD countries for ‘around’ 1980 (i.e. the years varied
around 1980).

Gender differences in rates are usually ascribed to
o gender-specific symptoms
o the greater longevity of women compared with men
o the greater tendency for women to seek medical attention.

This table appears to contain some doubtful statistics, most notably for cesarean sec-
tionin the USA, which conflicts with the percentage rate shown in Table 31. OECD stat-
istics are reported as they are made available from the source countries, and there may
be inconsistencies in definitions and reference populations. Some countries estimate
national rates from sampled data in the absence of national collections—as Australia
does. The Australian rates cited in Table 31 were reported by the Commonwealth De-
partment of Health, and were for 1980. Some procedures experiencing rapid change in
use rates (notably lens insertion, tonsillectomy and cesarean section) can show marked
differences if the statistics reported are not for the same year.

In view of the anomalies and potential inconsistencies described, these international
comparisons do little more than suggest that Australia’s clinical culture is closer to
North America’s than to Britain’s.




Table 29: Prevalence of surgical procedures in OECD countries (vate per 1,000 population)

Country Appendty Cholecyst Tonsillly Hystercty Csection Lensins Thyroidty
Females

Australia 3.94 2.16 1.36 4.05 0.14 1.12 0.64
Canada 131 3.16 2.98 4.70 4.56 157 0.29
Denmark 2.96 0.19 1.46 2.55 2.31 1.40 0.05
Ireland 2.45 1.43 2.63 1.23 0.17 0.70 0.30
Japan 0.90 -

Netherlands 1.62 1.92 4.21 3.81 - 0.80 -
New Zealand 1.54 1.46 1.25 4.31 0.78 1.06 0.30
Sweden 1.71 1.78 0.70 1.45 0.01 - 0.05
UK 1.32 -

USA 1.24 2.88 2.31 5.56 0.16(sic) 2.35 0.53
THIS STUDY 240 2.36 1.95 3.97 512 2.63v 0.49
Males

Australia 2.86 0.74 0.83 0.90 0.13
Canada 1.55 1.20 2.54 1.19 0.06
Denmark 1.99 0.23 i.12 1.19 0.06
Ireland 2.46 0.38 2.48 0.57 0.04
Netherlands 1.36 0.69 4.21 0.55 -
New Zealand 1.83 0.51 0.78 0.83 0.05
Sweden 1.65 1.01 0.59 - 0.01
USA 1.34 1.12 1.79 1.78 0.12
THIS STUDY 1.92 0.88 1.51 1.65 0.09
Persons

Japan 244 0.02 0.61 0.88 0.06
UK 1.32 0.27 1.91 0.98 0.20
THIS STUDY 2.16 1.62 1.73 3.97 512 2.14 0.29

Note: Tonsillectomy in this table does not include adenoidectomy.
Source (other than this study): Measuring health care 1960-1983, OECD, Paris, 1985

Variability at State/Territory level

The mainland Australian States are much more like one another than the Territories,
so whenexamining the variability existing at State / Territory level, itis prudent to com-
pare the States first.

Atthislevel of analysis, it could be expected that most of the heterogeneity of clinical
decision-making would be lost and that there would be similar ratios for States with
comparable health profiles, once adjustments have been made for different age and sex
structures of the population. Table 7 indicates that this was so for most procedures.
However, while variation inlens insertion, hip replacement and thyroidectomy was of
the order of one-and-a-half-fold (the other procedures varied less), the tonsillectomy
ratio in South Australia was nearly twice the ratio in Victoria. Other notable statistics
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are the low lens insertion ratios in South Australia and Victoria, and the high ratio for
hip replacement in South Australia—all varying by more than 25 per cent from the
mainland Australian average. Bowel resection showed theleast variability, as mightbe
predicted, since the indications for surgery are well-defined.

While there is no reason to regard these procedures as clinical sentinels (other than
that they probably cover most surgical specialties), itmay be worth comparing the vari-
ation across the procedures in each State. Table 30 shows the data from Table 7 re-
worked to indicate the extent of variation, and it can then be seen that New South Wales
showed the greatest homogeneity, with Victoria and Queensland only a little less.?
Western Australia followed fairly closely but South Australia (like the Australian Capi-
tal Territory) was considerably less homogeneous.

Table 30: Extent of variation in State/Territory standardised ratios for nine surgical pro-
cedures

Variation above/below 100 NSW Vie Qid SA WA NT ACT
<10% 8 5 6 3 6 1
>10%—-<20% 1 3 3 2 2 -
>20% - 1 - 4 1 8

If the variation in Victoria is measured around a standardised ratio of 90, which is
close to the mean of the figures for that State (see Table 7), seven of the nine procedures
are less than 10 per cent above or below. This exercise serves to highlight the low ratios
overall for Victoria. This, in turn, suggests a relation with bed supply, asbeds in Victoria
in 1985-86 were 13 per cent lower per capita than in Australia overall, although the
occupancy rate made up for this to some extent (Mathers & Harvey 1989).

The ratios in the Northern Territory and the Australian Capital Territory were more
diverse and affect the picture shown in Figure 1. The high ratio for hip replacement in
the Northern Territory is noteworthy, but the statistic has relatively wide confidence
limits because of the small population. Only 12 per cent of these joint replacements
were performed in the Territory itself and only 18 per cent were performed on public
patients (a reversal of the pattern in the Northern Territory, where about 70 per cent of
most procedures were done in the public sector).

There is a general pattern in the Northern Territory of very high or very low ratios,
perhaps reflecting clinical practice patterns, consumer expectations, access barriers
and health status differentials. The low tonsillectomy rate isdifficult to interpret. Given
the susceptibility of Aboriginal children to ear, nose and throat infection, it may reflect
cultural access barriers to hospital services orastrong clinical culture to seek non-surgi-
cal solutions to tonsillitis.

The Australian Capital Territory is, essentially, a city with a diverse socioeconomic
structure. It has relatively high proportions of affluent, well-educated and well-tra-
velled residents, and of socially disadvantaged people. Because of its size and spatial
distribution itis probably more comparable with New South Wales SDs rather thanany

2. Itshould be noted that the Australian rate is heavily weighted by the ratios in New South Wales
and Victoria, and that the larger population in New South Wales combined with the relatively high

prevalence of procedures, tends to yield more ratios that are statistically reliable than do the less popu-
lated States and Territories.
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other geographic unit. Table 30 showsa degree of diversity for the ACT, al though thisis
in the general context of fairly high ratios.

Variability within States at statistical division (SD) level
The intrastate level of analysis is an interesting one for Australia because of the small
populations in some SDs and, in some cases, their very sparse distribution (e.g. in the
remote areas of South Australia and Queensland). While health services have been or-
ganised to deal with these special characteristics, the extent to which they circumvent
natural barriers to access may be revealed by population-based studies of this type. It
is possible, however, that the Australian solutions to rural isolation—air ambulances,
reliance on general practitioner surgery, the survival of the ‘general’ surgeon—cannot
be interpreted in the same way as small area analysis in more densely populated
countries like the United Kingdom 2

Small area analysis is based on small population units served by only a few medical
practices, but with sufficient specialist resources available on a routine basis to offer the
procedures selected for this investigation. This scenario would be comparable, per-
haps, with SDs on the tablelands and western slopes of New South Wales and most
rural SDs in Victoria, but not those in the central and south-west of Queensland or the
north of South Australia.

New South Wales

Table 8 shows that ratios varied across SDs in New South Wales from about
one-and-a-half-fold for cesarean section, cholecystectomy, and hysterectomy through
about two-fold for appendectomy, thyroidectomy, bowel resection, tonsillectomy and
lens insertion, to nearly five-fold for hip replacement.

Ratios were consistently high for the Central West, with only three procedures hav-
ing rates within 20 per cent of the Australian rate. The greatest variability occurred in
the Murrumbidgee, Murray and Far West SDs. The ratio for thyroidectomy in the Far
West, together with the ratios for lens insertion in some other rural SDs, suggest the
possibility of access barriers.*

Another causal factor contributing to these low ratios in country New South Wales
may be low expectations on the part of rural dwellers. However, since this does not
apply universally (especially in the Central West), other interacting causes may have
been in operation, such as differences in the supply of doctors and in clinical practice
patterns.

The pattern for the Australian Capital Territory seems to fit quite well with Table 8,
the variability being somewhere between those of the Hunter and the Central West.
Victoria
Thedifferencesin incidence between New South Wales and Victoria, whereratios were
generally lower, effectively produced a greater number of unreliable statistics in Vic-
toria. Generally the variability across SDs was mostly of a similar order of magnitude,
except for the variation in hip replacement, which was higher in New South Wales. In

3. Despite the trend towards spedialisation, general practitioners still perform some of these surgical
procedures. For example, of the private practitioners claiming a fee for tonsillectomy in children under
12 years in Australia in 1986, 9 per cent claimed the generalist rather than the higher specialist fee,

4. The number of thyroidectomies performed on residents of the Far West was extraordinarily low in
1986 and so this ratio has been excluded from subsequent calculations of variability.
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Victoria, the greatest variability occurred with tonsillectomy, hysterectomy and cesar-
ean section, which all had more than two-fold variations, while the other six pro-
cedures showed variations of about one-and-a-half-fold.

The low ratios for Victoria at the State level were repeated at the SD level, although
witha few notable exceptions, especially aratio of 157.7 for thyroidectomyin the North
Eastern SD (possibly an example of a substantial fluctuation resulting froma once-only
study). Generally speaking, though, the reverse was true: there was a large number of
low ratios, even when compared with those for the State. Wimmera and East Central
were conspicuous for uniformly low ratios across the nine procedures, whereas North
Eastern, Goulburn and Loddon-Campaspe SDs showed the greatest variability.

Queensland

SDs within Queensland presented a more diverse pattern, possibly reflecting the spa-
tial distribution of the population. Ratios for tonsillectomy and lens insertion varied
more than four-fold and there were pockets of very low use for these two procedures
and appendectomy. Rates in remote areas—the South West, Central West, and North
West SDs—were often statistically unreliable.

The Darling Downs tended to have consistently high ratios. The Far North and
Northern SDs also yielded some very high ratios and showed the most variability
across procedures, particularly the Far North, which had greater variability than any
other SD in the four States.

South Australia

A less variable pattern was found in South Australia. Lens insertion varied by over
two-fold, but was the only procedure to do so. Tonsillectomy and hip replacement
tended to have consistently high ratios whilelens insertion, appendectomy and thyroi-
dectomy had low ratios (most of the SD ratios for thyroidectomy were unreliable).
South Eastern and Murray Lands SDs showed the most variability, but no SD gave a
picture of consistently low or high ratios.

Overall, the four State SDratios conformed to the hypothesis that variability increases
as the population unit reduces and, particularly, as the population isdispersed spatial-
ly. Other consistent patterns, however, are difficult to discern. Only hysterectomy, a
‘high variation’ procedure, showed almost no SDs where the ratios were more than 15
per cent lower than the State ratio (the four exceptions were Wimmera and Central
Gippsland in Victoria, Fitzroy in Queensland, and Yorke-Lower North in South Au-
stralia). i

Variability within SDs at statistical subdivision (SSD) level

SDs consist of a number of SSDs, which in turn are usually an aggregation of from two
to six local government areas (LGA/SLA). The metropolitan areas of Sydney and Mel-
bourne at SLA level would provide the best opportunity to test the small area hypoth-
esis, but even in the most densely settled areas the figures were frequently unreliable.
AtSSD level, this problem arose only for the less prevalent procedures like thyroidec-
tomy, bowel resection and hip replacement. At this level of disaggregation, a noticea-
bly greater degree of homogeneity than at the SD level could be expected and conse-
quently more diversity should be found between the SSD ratios.
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Sydney metropolitan area
In the Sydney metropolitan area, every procedure except appendectormy showed at
least two-fold variation, with some marked contrasts between SSDs (see Table 11).

Lensinsertion was performed onresidents of Fairfield-Liverpool twice as frequently
as on people living in its adjoining area, Outer South West, despite the general lack of
services this area has suffered for many years (Australian College of Health Service
Executives 1990). The Central West and Blacktown-Baulkham Hillsalso had very high
ratios for lens insertion, although this procedure tended to yield high ratios every-
where except in the Outer South West, the Outer West, and Gosford-Wyong. Perhaps
these variations in rates of lens insertion directly reflect patterns of eye disease in the
resident populations, or pockets of overservicing, or both.

With the exception of the Outer West, ratios for hip replacement possibly reflected a
low supply of orthopedic surgeons in 1986, with a particularly low ratio in Fairfield-
Liverpool. Indeed, this SSD presented the most variable picture, with high ratios for
cholecystectomy and thyroidectomy as well as for lens insertion.

No S5D in Sydney had uniformly high or low ratios.

Hip replacement, tonsillectomy and thyroidectomy varied more than the other pro-
cedures. There were very high ratios for tonsillectomy and cholecystectomy in the
Outer South West and for thyroidectomy in the Central West.

Melbourne metropolitan area

The pattern was less varied between Melbourne 85Ds (or, more correctly, SRSs) where
only three procedures—cesarean section, hysterectomy and tonsillectomy—showed
nearly two-fold variation. Inner Melbourne and Geelong had consistently low ratios
and Outer Eastern revealed more variability. Generally, the low ratios held at the SSD
level.

Brisbane and Adelaide metropolitan areas

Variations in the Brisbane metropolitan area ranged from one-and-a-half- to six-fold

but, because Brisbane is divided into 18 SRSs/SSDs, many of them are based on small

numbers of procedures and yielded ratios with wide confidence limits.
Metropolitan Adelaide, on the other hand, is divided into only four SSDs, and many

of theratios were more statistically reliable. The extent of variation was a little less than

that in Melbourne.

The small area hypothesis, then, which could be explored reliably only in metropoli-
tan Sydney and Melbourne, was upheld only in Sydney where, to use Deming’s terms,
the ‘system’ seemed less in control than in Melbourne. :

i

Variability across capital cities

It seems reasonable to propose that the Australian way of life (and its health system)
is founded on egalitarian principles and, while rural dwellers may be willing to trade
restricted services for a perceived improvement in their quality of life, peopleliving in
the suburbs of the major cities expect similar services, of a comparable quality, irrespec-
tive of the State in which they live.

While this proposition may not be universally acceptable, the following analysis of
variability across capital cities is nevertheless based on it. The data in Table 13, and Fig-
ures4and 5allow the proposition to be tested in the contextof this study (assuming also
that patterns of illness are not significantly different between the capital cities).
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Table 13 suggests that the chances of residents of Sydney, Melbourne, Brisbane and
Perth having surgery for any of the conditions studied here were very similar, but not
so for the people of Adelaide. The ratio for tonsillectomy in Adelaide was nearly twice
as high as that in Melbourne and for hip replacement more than one-and-a-half times,
as Figure 4 makes clear.

This picture can be augmented by including the variability wi thin the capital cities at
SSD level.( Perth has to be omitted from this analysis as SSD data were not available).
Data from metropolitan Brisbane also had to be excluded because of the lack of com-
parability between population units, although withlocal knowledge they could be ag-
gregated appropriately. The variation within Sydney, Melbourne and Adelaide was at
Jeast two-fold for all procedures and exceeded three-fold for tonsillectomy and hip re-
placement, as Figure 5 illustrates.

Itseems, therefore, that the variability is magnified when the three cities are regarded
asasingle unit.Italso seems thatif, indeed, people living in the State capitals do expect
equity of access to the health system (as exemplified by these surgical procedures), then
this expectation is not well founded. Access may not be the major reason for the vari-
ations, of course. They may also reflect ‘welcome diversity or disturbing differences’in
clinical practice (Jennett 1988), or in consumer expectations.

Variability between metropolitan/non-metropolitan areas

HUCS 1985-86 (Harvey & Mathers 1989) found that metropolitan admission rates for
surgery were higher than non-metropolitan rates with 10 to 20 per cent variationacross
States. As Table 14 shows, when States were aggregated, there was little difference be-
tween the metropolitan and non-metropolitan ratios—with two exceptions.
Non-metropolitan ratios were about 20 per cent higher than metropolitan ones for hys-
terectomy and hip replacement.

It becomes clear when individual States are examined that most of this variation
arose from differentials in Western Australia, where the non-metropolitan ratios for
hysterectomy and hip replacement were considerably higher than the corresponding
ratios in metropolitan Perth.

It is generally accepted that the more urgent conditions show higher rates in rural
areasbecause of access difficulties, and this may account for these differentialsin West-
ern Australia, although hysterectomy is not usually perceived as an urgent operation
(Bombardier et al. 1977). B

The high hip replacement ratio for non-metropolitan Western Australia may imply
improved access to this procedure in 1986, but local knowledge is needed to interpret
this statistic.

It needs to be noted that these ratios are based on the area of usual residence of the pa-
tient, so differences in the availability of beds between city and rural areas should not
significantly affect use rates if referrals to metropolitan hospitals can be accommo-
dated. The low non-metropolitan ratios in Victoria and South Australia for lens inser-
tion may reflect access barriers of one kind or another, but otherwise the metropolitan/
non-metropolitan differentials, at the State level of analysis, seem not to indicate
referral bottlenecks.
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Cesarean section

The discussion of cesarean section ratios has not yet taken account of the fertility of the
population, The rate per 100 live births for mainland Australia in 1986 was 16.9 per cent
of live births and Table 31 shows how this compares with some other OECD countries
(the 16.4 per cent figure for Australia includes Tasmania). Cultural determinants of
cesareandelivery appear to be very prominent in thistable, and it is usually agreed that
social expectations and affluence are especially influential (Stafford 1991). The supply
of specialist obstetricians and their tendency to intervene are also considered to affect
rates (Opit & Selwood 1979; Taylor 1982), as is the insurance status of the birthing
women (Learoyd 1985a; Cary 1990).

Table 31: Cesarean sections (per cent
of all deliveries in clinics or maternity
wards) in OECD countries, around 1986*

Australia 16.4
Canada 18.5
Finland 14.9
France 12.6
lceland 12.3
Ireland 8.5
Japan 8.5
New Zealand 10.3
Norway 12.9
Portugal 16.0
Spain 12.0
UK 10.5
USA 24.4

* Latest available—from 1985 to 1988
Note: The Australian rate is for 1986
Source: Health OECD: facts and trends (OECD, unpublished) 1890

Table 16 shows that there was considerable variability in the cesarean section rates
across Australian States and Territories. While the rates in the Northern Territory,
Queensland, and South Australia were appreciably higher than those in New South
Wales, Victoria and Western Australia, the Australian Capital Territory rate was excep-
tionally high. As Table 27 shows, rates for insured women for all States and the Austra-
lian Capital Territory were higher than those for uninsured women, with a reversal of
this trend in the Northern Territory. This latter finding may be the effect of small
numbersand/or a reflection of amuch higher at-risk population of uninsured women.
These differences were statistically significant (p < 0.01).

The Australian Capital Territory rate, at 26.3 per cent, was nearly two-thirds higher
than the rate for New South Wales (16 per cent) and more than double the rate for
womenin theadjoining South Eastern SD of that State (12.1 per cent). The ratein that SD
is supported by a New South Wales Department of Health study (1988). Rates for the
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first half of 1986 for hospitals in the area were 10.2 per cent for Goulburn Base Hospital,
9.4 per cent for Wagga Wagga Base Hospital and 11.2 per cent for Albury Base Hospital.
These hospital-based rates have not included referrals to metropolitan teaching hospi-
tals or to Australian Capital Territory hospitals.

' One factor thatalmost certainly contributed to the high rate for the Australian Capital
Territory was the disproportionately high number of women in the labourforce—62.5
per cent compared with 48.4 per cent for Australia (Australian Bureau of Statistics
1986), which may haveaffected the age of first delivery and also the likelihood of repeat
cesareans.

The fact that all the specialist obstetricians were in private practice might also be ex-
pected to have an influence on the rate, since women with private health insurance
have been found to have a significantly higher rate than women who are not insured
(National Health and Medical Research Council 1984; Health Department Victoria
1989). However, the proportion of public patients among women having cesarean de-
livery was almost as high as that among all birthing women. Only 21 per cent of cesar-
ean births and 23 per cent of all births were to public patients in the Australian Capital
Territory. Corresponding figures for mainland Australia were 37 per cent and 55 per
cent. Combined with the slight difference between rates of cesarean section for insured
and uninsured women in the Australian Capital Territory, it would seem that thelack of
availability of salaried obstetricians was not a direct factor.

Itisarguably more realistic to view the Australian Capital Territory ratein thecontext
of SDs, and comparison may be more relevant at that level of analysis.

Rates in the Northern Territory, Queensland and South Australia werealso very high
compared with the other States: the Queensland rate was around 15 per cent higher
than the rate for Australia for instance. Disparities between rates for insured and unin-
sured women were highest in Queensland, South Australia and Western Australia.

Variability at SD level

Aswith the standardised populationratios, it would be expected that variability would
increase across SDs. In New South Wales, the rate for Sydney was the highest, perhaps
influenced by higher than average consumer demand and obstetrician supply. These
two factors may also have affected the Mid-North Coast rate which was 50 per cent
higher than in the Murrumbidgee SD.

The rates across Victorian SDs showed much more variability, with Northern Mallee
having a rate more than twice as high as the rate for the adjoining Wimmera SD (which,
as mentioned earlier, had low rates for most of the procedures). While these two SDs
are contiguous, they are in different Victorian Health Regighs. The rate for Melbourne
wasnot the highest in the State (unlike the other capital cities)—both theNorthern Mal-
lee and Goulburn rates were higher.

The Queensland SD rates, given in Table 22, varied considerably less than those in
New South Wales, although all but two SDs (Fitzroy and Central West) were higher
than the overall New South Wales rate. The northern coastal and Darling Downs SDsin
Queensland were all higher than the other rural SDs and, again, maybe doctor supply
and consumer demand were involved.

South Australia showed the least variability, with Adelaide and the South Eastern
division having the highest rates (19.8 per cent) and Eyre the lowest (14.5 per cent).
Some of the rates for the more remote SDs in Queensland and South Australia have
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wide confidence limits, so the data are not as reliable as those for the more populous
divisions and should be interpreted cautiously.

It seems, then, that the extent of variability fluctuates across the SDs of all the States
and there is no clear support for the small area hypothesis. No further insight into the
rate for the Australian Capital Territory is gained by comparing it with SDrates, or with
those for other capital cities (Table 24 and Figure 6). The only areas with similarly high
rates were some of the Brisbane SSDs, but there appears to be no parallel between rates
for insured women in the Australian Capital Territory and Queensland (or with the
percentage of women who were treated privately), and unfortunately these indicators
of insurance status are not available at SSD level.

Variability at SSD level
When SSD level data for the capital cities are examined (Tables 20 to 24) the variability
continues to be somewhat haphazard. In the Sydney metropolitan area it was less than
across the New South Wales SDs. In contrast, in Brisbane, rates varied more than those
for Queensland SDs, with the city core having the second highest rate in Austra-
lia—25.4 per cent. In Melbourne and Adelaide, the variability was very low.

There is no clear consistent pattern linking high rates with affluent, well-resourced
areas or with obviously high risk populations.

Variability between metropolitan/non-metropolitan areas

In all mainland States except Western Australia the rates for metropolitan areas were
higher than non-metropolitan, possibly reflecting obstetrician supply. The reversal in
Western Australia was slight and, without more disaggregated data, little can be in-
ferred.

Overall, with the high rates in all the capital cities and the differentials between rates
for insured and uninsured women, cesarean delivery seems to be strongly influenced
by the availability of resources. The relationship with female labourforce participation
rates seerns to be inconsistent. The contrast between rates in Queensland and Western
Australia may suggest that practice patterns on the eastern seaboard are more readily
influenced by cultural diffusion from the USA—including the “intervention cascade’,
increasing pressure to safeguard against possible litigation, and heightened consumer
demand. However, it may only reflect the supply of obstetricians. Together with the
pattern of high rates within Queensland and in the Australian Capital Territory, there
appears to be some support for a model of supplier-induced demand.

Summary

A reasonably consistent pattern was present across the mainland States for the nine
procedures, with two notable exceptions: a high rate of tonsillectomy in South Austra-
lia and low rates of lens insertion in South Australia and Victoria. Another remarkable
finding was the uniformly lower rates prevalent in Victoria compared with other
States. There was also an exceptionally high rate of cesarean section in the Australian
Capital Territory. These statistics suggest that further investigation into their causes
may be fruitful.




The data collected here were often inadequate to test whether or not small popula-
tionsare more homogeneous than larger ones and if variability increases as the popula-
tion unit reduces. However, to the extent to which reliable ratios could be obtained for
New South Wales, Victoria, Queensland and South Australia (at the SD level), they sup-
ported the small area hypothesis. Further support was given by the analysis within
metropolitan Sydney. There also appeared to be an association at SD level between the
size of the population in the small areas and their spatial distribution, but these data
were not adequate to explore the nature of that association.

There were two- to three-and-a-half-fold variations when the Sydney, Melbourne
and Adelaide metropolitan areas were viewed as one unit. Living in suburban Austra-
lia does not seem to assure consistent patterns of use of these surgical procedures, al-
though it is possible that these variations resulted from different patterns of illness.

Comparison of metropolitan and non-metropolitan areas of the mainland States
suggests that while, generally, there was an equitable distribution of resources in 1986
between city and country, there were some important exceptions: the differentials in
South Australia and Victoria for lens insertion and the high ratios in non-metropolitan
Western Australia for hysterectomy and hip replacement.

When the variability is viewed froma clinical specialty perspectiverather thana geo-
graphic one, the procedures with the most variation inrates were lens insertion, tonsil-
lectomy, and hip replacement. It should be noted that there was, and stillis, little clinical
indecision about the indications for lens insertion and hip replacement and thus the
high variability of these procedures is suggestive of barriers to access, with low rates
implying poor accessibility in 1986 and high rates poor accessibility before then.

The high variability in the tonsillectomy rate is disturbing because clinical indicators
for this procedure had been promulgated before 1986 (Thompson 1985b). This pro-
cedure exemplifies the ‘grey areas of medicine’ requiring more precise clinical guide-
lines. The other ‘discretionary procedures'—hysterectomy, cesarean section, cholecys-
tectomy, and appendectomy—all showed, at a minimum, approximately two-fold
variations at some level of analysis. The development of clinical indicators, and ulti-
mately guidelines, for these frequently performed surgical procedures would be
timely.

Possible causal factors

When attempting to seek causal interpretations of these variations, it is important to

remember that there are three possible explanations (Wennberg 1987) and that this

study cannot distinguish between them: i

o inappropriate use in areas with high rates due to unnecessary care

o inappropriate use in areas with low rates due to insufficient care

o appropriate use in all areas with most of the differences explained by differences in
illness rates.
The following speculations are offered to stimulate debate and further investigation:

o The lower ratios in Victoria may have been the result of an undersupply of beds: the
existence of waiting lists in 1986 supports this possibility (Royal Australasian College
of Surgeons 1991). If the health status of Victorians was discernibly different, it was
not reported. While hospital bed supply in non-metropolitan areas was greater than
in metropolitan areas, inadequate supply of separate nursing home facilities may
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have led to ‘inappropriate” use of hospital beds, leaving an undersupply of beds for
discretionary surgery (especially for lens insertion). The important issue is whether
the lower ratios generally in Victoria reflected other real differences, such as social
expectations and/or clinical practice.

e The relationship of rates with health status at small area level is unclear without
further information about the epidemiology of illness.

o Evidence supporting a direct association between surgery rates and supply of re-
sources is equivocal. Comparison of affluent areas with working class suburbs in
Sydney and Melbourne, and examination of the distribution of public and private
status, reveal no apparent trends. More information about the geographic distribu-
tion of surgeons and surgical resources would be needed to explain the variability
inrural areas of the mainland States in terms of Roemer’s Law. Because similar vari-
ability existed within metropolitan areas the association seems to be influenced by
other factors too.
In the case of cesarean section, the high rates in all the capital cities and the disparity
between rates for insured and uninsured women lends support to a direct relation
between rates and supply of resources. Other factors also seem to have contributed,
such as rising consumer expectations and the practice of defensive medicine.
Because the extent of variation was high in metropolitan areas as well asamong Au-
stralia’s dispersed population, there appears to have been a substantial diversity in
clinical decision-making, The extent of variations, even in procedures where there is
presumably general accord about the indications for surgery (bowel resection, thy-
roidectomy, hip replacement and lens insertion), suggests a need for surgeons to re-
view their standards of practice and monitor them closely. It may then be possible to
discover which rates are reasonably ‘right’ for Australians.

The effect of peer pressure in group and solo practices and in hospitals has not been

studied in Australia. A quality assurance survey of hospitals in 1987 (Renwick &

Harvey 1989) found that hospital quality assurance was still embryonic and, while

peer review was fairly prevalent, its effectiveness was not assessed. Greer (1988) has

pointed out that it is necessary to appreciate the extent to which medical practice is
locally organised to understand the poorrelationship between doctors’ actual behav-
iour and published guidelines for practice. The development of clinical indicators
and their incorporation into hospital accreditation by the Australian Council on

Healthcare Standards will need to be subjected to stringent scrutiny if the quality of

care is to be assured. -

e Whileclinical practice undoubtedly responds to consumer expectations, and both re-
flect the attitudes and values of the wider social unit of which patients and their doc-
tors forma part, patients need to be fully informed about the benefits and risks of the
various treatment options they are offered. Thus, by taking responsibility for giving
their patients an informed choice, doctors can modify consumer demand.

o In his definitive essay on the role of uncertainty in clinical practice, Eddy (1984)
pointed out that there is frequently no definition of disease sufficiently clear to pro-
vide a doctor with an unequivocal guide to treatment (or non-treatment) for many
conditions. It is well for consumers of health care to heed his admonition: ‘It is diffi-
cult ... to appreciate ... how easy it is for honest people to come to different con-
clusions’ (Eddy 1984, p. 75). Nevertheless, the profession has the responsibility toin-
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vestigate the variations in surgical rates revealed by this study and search for special
causes that could be attributable to their decisions.

If no apparent correlation with health status can be demonstrated, the cost implica-
tions of the variability in rates is considerable, e.g. if the Victorian rates applied uni-
versally. The savings would be significant also if the cesarean section rates were
closer to those of 10 years ago—10 per cent. The notional savings can be estimated
using the difference between the diagnosis-related group (DRG) weights for uncom-
plicated cesarean section and complicated vaginal delivery. On the assumption that
all the additional deliveries were complicated (and this would obviously overstate
the probability), the national expenditure on hospitals in 1986 alone, for this one pro-
cedure, could have been reduced by about $11 million. Reducing the variation could

also help to contain costs—the opportunity costs of not doing so should not be over-
looked.
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Appendix A

Mappings for selected surgical procedures

Procedure ICPM ICD-9-CM CMBS
Appendectomy 5470 470 4074
471 4080
4084
4087
4093
Cholecystectomy 5511 512 3793
3798
3820
Tonsillectomy 5281 282 5363
(with/without adenoidectomy) 5282 283 5366
5389
5392
Hysterectomy 5682 683 6513
5683 684 6517
5684 685 6532
5685 686 6533
5686 687 6536
6542
6544
Cesarean section 5740 740 234
5741 741 241

5742 742

5748 744

5749 7499
Total hip replacement 5815 815 8053
816 8069
8070
Lens insertion 5147 137 6852
6858
Thyroidectomy 5061 062 3542
5062 063 3563
5063 064 3576

5064 065

Bowel resection 5455 457 4018




Appendix B

Area of usual residence conversions

The following table lists the Australian Standard Geographical Classification (ASGC)
coding of area of usual residence of the patient in the source data from State/Territory
morbidity collections and the conversions required for processing,.

ASGC code of data
State/Territory on receipt for processing
New South Wales LGA SLA
Victoria SLA SLA

SD 5 (Melbourne) has no SLA structure so itwas
divided into pseudo SSDs using MSRSs

Queensland SAC or postcode  SLA

SD 5 (Brisbane) has no SLA structure so it was
divided into pseudo SSDs using MSRSs

South Australia SLA SLA
Western Australia metropolitan/ metropolitan/
non-metropolitan  non-metropolitan
Tasmania no data
Australian Capital Territory LGA Territory
Northern Territory Territory Territory
Notes:

LGA—Local government area
SLA—Statistical local area
SD—Statistical division
SSD—Statistical subdivision
MSRS—Major statistical region sector
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Appendix C

Notes on statistical procedures and tests for analysing surgery
rates

1. Indirect standardisation

The purpose of this analysis is to examine the variation in rates of surgery between

small geographical areas. However, surgery rates vary with the age and sex of the pa-

tient and each small area will have a different age and sex population distribution. So,
allowance needs to be made for this when studying the variability of the rates. This is
done by the process of indirect standardisation.

* The expected value for each small area was calculated. This is the number of occur-
rences of a given surgical procedure which we would expect if the overall Australian
age-sex specific surgery rates applied to this small area.

° The observed value, which is the actual number of occurrences of the procedure in
the small area, is divided by the expected value. The result is called the Standardised
Ratio.

© The Standardised Ratio will have a value close to one when the surgery rates for the
given procedure in the small area do not vary greatly from the overall Australian
rates. [We have multiplied the ratio by 100, which is a common practice.]

2. Testing for departure from expected values

Assumptions: s

° The numbers of observations in each area is small relative to the total population, i.e.
thesizeof the populationis approximately unchanged after the numbers undergoing
surgery are removed. This enables us to assume that the numbers of observations in
each area is Poisson, with a mean equal to the expected (standardised) numbers.

° Each observation is independent, i.e. a person having the procedure does not make
them more likely to have the same procedure a second time in the same period; and
one person having the procedure does not increase or decrease the probability of
another person in the same area having the procedure. )

° The numbers in the population used for standardisation are large enough so that the
expected surgery rates can be treated as being exact values.

Given these assumptions, then we can get a test of departure from the expected value
using the POISSON function in SAS. The probability associated with our observed
value being drawn from the Poisson distribution is

P =POISSON (e, 0)
where e is the expected (standardised) value and o is the observed value. Since we are

doinga two-tailed test, this gives ap-valueassociated withatestof o <eof 2P. Similarly,
a p-value can be associated with a test of 0 > e by calculating

2 (1-P)
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3. Confidence limits for the observed value

Under the above assumptions, we can also calculate confidence limits for the observed
value under the hypothesis of no regional variation. These will give an idea of the abil-
ity of the above p-value to detect differences in the surgery rates. For example, a very

" wide confidence interval would indicate that only very large differences would be de-

tectable,
In this case the observed value is Poisson as above and confidence limits are: 5
( N |
Upper CL O, = (o+1) | 1- + Z (1)
9o +1) 3o+ 1)%
3
1 G
Lower CLL. O, = ol 1l-—— - )
9 3,3

where C% denotes the 100(1 —%) percentile of the unit normal distribution.

4, Power estimates
A more formal estimate of the ability of the p-value to detect rate differences is the
power estimate. This is the probability that an observed value would be correctly
identified as significantly different from the expected value under specified alternative
hypotheses. This is calculated ate: significance level by:
POISSON {¢',E)
for the test 0 < e, and
1-POISSON (¢',E,)
for thetest o0 > ¢; where e’ isthe expected value under thealternative hypothesis, and
E, and E, are the limits obtained by substituting e for o in equations (1) and (2).
For example, to know the power of our test to detect an increase of 15% in the surgery
rate,
e' =1.15¢
and we can then calculate
1 -POISSON (1.15¢,E,)

Usually the alternative hypothesis is specified as the smallest difference that would
have practical significance. Alternatively, the power can be calculated for a range of va-

lues. For example, we could do the calculation for e' =1.1e,1.2¢,1.3¢... etc.

5. Breslow, NE & Day, NE (1987) Statistical methods in cancer research. Volume 2: The design and analysis
of cohort studies. IARC Scientific Publications No. 82, Lyon
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Appendix D

Other limitations of the data

1. Posicodes of Medicare data

The usual residence of the patient undergoing private hospital treatment may be inac-
curate because changes of address may not be notified to Medicare. There is no reason
to assume any systematic bias other than for one group of patients: those who were
bulk-billed. The Health Insurance Commission relies on claimants to notify changes of
address when they make a claim for reimbursement, but when a medical practitioner
bulk-billsa patient, suchanotification isless likely to take place—so addresses are like-
ly to be less accurate for that group of patients.

As bulk-billing is more likely for people receiving the age pension, there is a dispro-
portionate probability that areas of usual residence are inaccurate for older people.
However, population mobility is likely to be less for age pensioners than for other
population subgroups, so the net effect is difficult to assess. Whatever it is, it would
have most significance for procedures more commonly performed on this age group
(e.g. hip replacement and lens insertion).

Bulk-billing also varies by State/Territory, being lowest in the Australian Capital
Territory and highestin New South Wales. The Health Insurance Commission has been
unable to determine how age and State together affect the likelihood of being bulk-
billed.

All thatcanbe concluded is that bulk-billed patients are less likely to update their ad-
dresses and we cannot estimate the direction or the size of the error.

2. Border flows for public hospital patients

People who choose to be treated in a State/Territory other than the one of their usual
domicile are likely to do so because of proximity to better services across the border or
because amedical emergency occurs while they are visiting interstate. In 1986, hospital
inpatient statistical collections included SLA /LGA of usual residence only for people
admitted to hospitals in their home State. For interstate patients, only the State of domi-
cile was coded (with the exception of NSW residents treated in ACT hospitals).

The proportion of border flows varied with the procedure and the State, being
highest in New South Wales and Victoria. In New South Wales, they ranged from 0.4
per cent for lens insertion to 1.8 per cent for appendectomy. In Victoria, they ranged
from 0.7 per cent for thyroidectomy to 1.7 per cent for lens insertion. In Queensland,
the range was 0.1 per cent for tonsillectomy to 0.5 per cent for appendectomy. In South
Australia, it was from 0 to 0.8 per cent for bowel resection.

Asitwasnotpossible toallocate these records to a specificSLA, SSD or SD, they were
distributed to SLAs in the State of usual residence by post-stratification, using Prob-
ability Proportional to Size (Cochran 1977). This method allocates the border flows
relative to cell frequencies. Thus, cells that are empty receive no additional allocation,
while cells with frequencies receive additional allocations proportional to their size.
The allocation was stratified by age group and sex. This would have the effect of slight-
ly inflating metropolitan rates.
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3. Postcode/SLA conversion

The ABS conversion of postcode to SLA introduced a further imprecision, although the
new conversion is a great improvement on the earlier one. This new conversion ac-
counts for minor postcode boundary changes, and proportional allocation to SLAs was
based on Census collection districts. Nevertheless, any conversion of this nature con-
tains some minor inaccuracies that cannot be identified.

4. Reference populations and once-only procedures

In deriving rates for procedures (such as hysterectomy and cholecystectomy) that can
only be performed once in a lifetime, no attempt was made to reduce the reference
population for persons who had had the operation before 1986 (see, for example, Hol-
man & Armstrong 1987; Dickinson & Hill 1988). Whileit would have been preferable to
do this, the number of assumptions required would have probably outweighed thead-
vantages, especially asvariations in rates was the primary focus of this study. By notad-
justing in this way, the rates are underestimated. Some idea of the extent of the under-
estimate can be gained from a comparison with estimates of the number of women at
risk of cervical cancer. Using the Holman and Armstrong (1987) method, itappears that
only about 87 per cent of women over 15 in the population have an intact uterus.

5. Coding errors

Coding errorsin source dataare always possible and cannotbe quantified. Thisapplies
to all the variables collected, including insurance status. Thus there is the possibility
that some private patients have not been excluded from the hospital morbidity data
and have therefore been double counted—serving to inflate the rates. The overall effect
of coding errors is impossible to estimate. Quality control checks in the New South
Wales Department of Health have found that the introduction of computerised hospi-
tal record systems has vastly improved the accuracy of coding (Gibberd 1990); how-
ever, in 1986, computerised record systems were not universal across Australia.

6. Age standardisation

Standardisation would have been more accurate had ages been grouped into smaller
ranges. However, when the data were collected, confidentiality at small area level was
expected to be a problemand, because the study was exploratory, it was not possible to
forecast the likely ‘cell sizes’ had age groups been smaller. Any effect that might have
resulted from the age groupings is considered very minor.

7. Mapping difficulties ;

There was only one significant problem in their mapping of the selected procedures
across the two coding systems, and this related to hip replacement. Adjustment for hip
replacements in Medicare data because of incompatible mappings were based on
public rather than private hospital patterns. Since hospital morbidity data suggests
that hip replacements are more frequently performed in public rather than private
hospitals, the formula used to modify the Medicare data would tend to overestimate
the incidence in the private sector.

8. Year of study

The Census year 1986 was chosen as the reference year for the study in order to maxi-
mise the reliability of the population data. It was also the first year after the initial map-
pings were prepared for which hospital morbidity data were available. There werealso
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no major problems in the delivery of hospital services in that year as there had been in
1985 when a protracted dispute between the Federal Government and the procedural
specialists occurred. However, it is possible that some of the rates are affected by the
dispute because of backlogs in patients awaiting elective surgery. This would serve to
elevate the rates of some of the procedures examined here.
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