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Health care variation: time to act
Heather A Buchan1, Anne Duggan1,2, Jenny Hargreaves3, Ian A Scott4,5, Luke Slawomirski6
Summary
hy are knee replacement rates in Australia over four
times higher than they are in Israel? Or the rate for
 � Geographic variation in health care use has been

demonstrated in many countries over many years. Such
variation can be warranted — in response to patient need or
preference for care — or unwarranted. Unwarranted variation
raises concerns about equity and appropriateness of care.

� Recent analyses of health care provision in the Australian atlas
of healthcare variation show that when routinely available
Australian data are mapped by residence of patient, there
are wide variations in rates of use of diagnostic tests,
dispensing of prescriptions for a range of indications, surgical
procedures and hospital admission rates.

� Despite the wealth of studies demonstrating variation in care
internationally, there is relatively little research that explores
the best ways of responding to unwarranted variation.
Recommendations for action in the Australian Atlas focus on
some approaches that could be used in Australia.
W caesarean deliveries nearly twice as high as in Finland?
These findings come from an Organisation for Economic
Co-operation andDevelopment report that highlighted substantial
variation in the rates of several common health care interventions
both across and within 13 countries.1 These types of geographic
variations in health care use have been consistently demonstrated
over long periods of time and for a vast range of clinical
interventions.2-6

Variation in health care use acrossAustralia has nowbeenmapped
in the recently published Australian atlas of healthcare variation,
produced by the Australian Commission on Safety and Quality in
Health Care (ACSQHC) and the National Health Performance
Authority.7 Health care use by location of patient residence is
mapped using standard geographic regions. Rates are stand-
ardised by age to adjust for age differences between different
geographic populations. Data used toproduce theAtlas have come
from three datasets: theAdmitted Patient CareNationalMinimum
Data Set (APC NMDS), covering patients admitted to public and
private hospitals; the Medicare Benefits Scheme (MBS) claims
database (use of medical services, procedures and tests covered
under this scheme); and the Pharmaceutical Benefits Scheme (PBS)
claims database (use of subsidised prescription medicines). This is
the first time that data from all these datasets have been used to
explore variation across health care settings.

Information on dispensing of antimicrobials, use of diagnostic
investigations, interventions for chronic disease, mental health
interventions (including use of psychotropic medicines), opioid
dispensing and use of surgical procedures are presented in the
Atlas. Formost hospital admissions, the data are from the 2012e13
financial year. MBS and PBS data are for 2013e14. In Australia,
there is high overall use of some drugs, such as antimicrobials and
antidepressants, and considerable variation in the rates of some
interventions, even when outliers are excluded (Box). Marked
regional variation is apparent in rates of surgical interventions such
as hysterectomy, endometrial ablation and MBS-funded cataract
surgery. There aredifferences between states inuse ofpsychotropic
medicines. The patterns of hospital admission for chronic condi-
tions, with higher rates in rural and regional Australia, contrast
with the patterns seen formany elective surgical admissions. Some
interventions are used more in areas of higher socio-economic
status or, like knee arthroscopy, are known from previous work
to be provided mainly in private settings.2 There is no public/
private breakdown provided in the Atlas— this would be a useful
next step in order to explore the extent to which there are
discrepancies in access because of people’s ability or willingness to
pay for health care.
Reasons for observed variation

Some variation will reflect differences in need for health care
because of differing disease prevalence or severity. Studies of
variation aim to account for demographic differences in disease
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prevalence by standardising results for age and sex. Variation in
disease severity ismoredifficult to adjust for at thepopulation level
or to determine using routinely collected health care data. The
same limitation applies to risk factors for disease.

Some observed variation may be explained by differences in
patient preferences for type of care; for example, choice of medical
rather than surgical treatment or for “aggressive” rather than
“conservative” management.

Variation may reflect problems with datasets such as incomplete
capture of information or inconsistency in coding practices. It may
also be randomvariation— a particularly important consideration
when analysing small populations.

Use of health services is clearly related to their supply and acces-
sibility.1,8High intervention rates for some types of caremay reflect
poor access to alternatives. One reason for the marked variation in
dispensing of psychotropic medicines noted in the Atlas may be a
lack of access to alternativemental health care. Similarly, decreased
access to community care among rural and remote populations
may explain some of the higher rates of hospitalisation in these
communities for chronic diseases examined in theAtlas. Less use of
elective surgerymay be due to lack of local service capability or the
inability of patients to pay for private care. Methods for funding or
reimbursing costs of health care can markedly influence service
provision. Remuneration methods that reward greater volumes of
procedures provide incentives to both individual health care
providers and organisations for higher rates of servicing.

Clinical decisions are a key driver of health care variation. Practice
patterns of individual doctors are influenced by their knowledge,
skills, experiences and differences in beliefs about the benefits or
harms of specific interventions.9 Even when robust evidence on
effectiveness is widely disseminated andwell publicised, practices
that are at variance with the evidence may remain entrenched in
someareas. Thepersonal preference of surgeons for certain types of
procedures, irrespective of published literature on effectiveness,
can exert a marked effect on rates of use.10-13 Thousands of
of Newcastle, Newcastle, NSW. 3Australian Institute of Health and Welfare, Canberra,
e, QLD. 6Organisation for Economic Co-operation and Development, Paris, France.
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Selected data items from the Australian atlas of healthcare variation7

Data item
Data
source

Rate per
100 000 people*

Times
differencey

Times differencey

excluding outliers
No. of procedures performed/

prescriptions dispensed

Fibre optic colonoscopy MBS 146e4374 30.0 4.1 589 748

Computed tomography of the lumbar spine MBS 209e2464 11.8 2.7 314 033

Knee arthroscopy (people aged � 55 years) APC 185e1319 7.1 4.2 33 682

Tonsillectomy (people aged � 17 years) APC 254e1640 6.5 3.0 38 575

Hysterectomy and endometrial ablation APC 131e687 5.2 3.3 34 181

Antidepressant medicines, prescriptions
dispensed (people aged 18e64 years)

PBS 14 981e175 380 11.7 2.8 14 933 534

ADHD medicines, prescriptions dispensed
(people aged � 17 years)

PBS 382e28 642 75.0 7.3 544 218

Anticholinesterase medicines, prescriptions
dispensed (people aged � 65 years)

PBS 1843e28 261 15.3 3.7 427 211

Opioid medicines, prescriptions dispensed PBS 10 945e110 172 10.1 2.9 13 905 258

Diabetes-related lower limb amputations
(people aged � 18 years)

APC 8e91 11.4 2.5 4402

ADHD ¼ attention deficit hyperactivity disorder. APC ¼ Admitted Patient Care National Minimum Dataset (financial year 2012e13); includes public, private and day hospital
admissions. MBS ¼Medical Benefits Schedule (financial year 2013e14). PBS ¼ Pharmaceutical Benefits Schedule (financial year 2013e14). * Range across local areas: rates
standardised based on the age structure of the Australian population in 2001; local area refers to Australian Bureau of Statistics standard geographic region known as Statistical
Area Level 3 for all items except diabetes-related lower limb amputations, which was analysed at Statistical Area Level 4 because of confidentiality requirements given the low
number of admissions. † The difference in rates between the areas with the lowest and highest rates for the specific procedure/medication. u
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Australians aged 55 and over continue to have knee arthroscopy,
with markedly different rates across the country, despite evidence
that arthroscopy for treatment of uncomplicated degenerative
disease is no better than placebo and potentially harmful.7,14-16

Practices known to be effective, such as foot care for people with
diabetes, are not consistently employed.17 Such variation high-
lights problemswith theway research on effectiveness is translated
into routine practice.

Variation may also result from “indication creep” when a treat-
ment shown to be beneficial within a narrow set of indications (eg,
for younger patients with severe disease and few co-morbidities)
becomes used in patients with a broader set of indications (eg,
for people with less severe disease or older patients with multi-
morbidity) where there is little or no evidence of effectiveness.

While there is general agreement about the usefulness of opera-
tions such as total knee replacement in patients with severe oste-
oarthritis, there are controversies in the literature about how some
patient characteristics affect operative outcomes. Doctors differ in
their opinions about which patients will benefit most, leading to
different patient selection and different practice patterns.13,18

While studies comparing the long term results of different treat-
ment strategies for the same condition in “real world” patients are
starting to be reported,19 the lack of use of routine measures of
patient outcome, and the risk of confounding by selection bias,
mean considerable uncertainty remains about the true effects on
patients of these differences in practice.

Differential use of new therapies with uncertain or unproven
benefit also drives variation. The need for a system for controlled
introduction and evaluation of new surgical techniques and med-
ical technologies in Australia has been recently highlighted.20
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Warranted versus unwarranted variation

Substantial variation in health care use that cannot be explained by
patient needs or preferences is often referred to as unwarranted
variation.1 It may reflect both underuse of care of proven benefit,
raising concerns about equity and the unrealised potential for
better health, or overuse of care that is ineffective or likely to confer
net harm, thus posing a needless threat to patients and an oppor-
tunity cost to a society with limited resources.

Identifying the rate of use of an intervention that is most appro-
priate within a defined patient population is a major challenge in
studying warranted versus unwarranted variation. Routine data
collection currently captures a large amount of information about
what care is delivered in the health care system, and how long
people wait to receive it, but very little about the indications for
care and patient outcomes achieved as a result.

Patient-reported outcome measures are mandated for some types
of surgery in the United Kingdom21 but are not routinely used in
Australia. Linkage of data from different sources to follow up pa-
tient health status (while ensuring privacy protection) is another
means of determining information on outcome, but while there are
some state-based systems for record linkage — for example, in
Western Australia data linkage has been undertaken for several
decades22 — such linkage is not routine at the national level.

Accurate measurement of the outcomes for people who undergo
common or costly interventions would help clarify which types of
patients (outside of research settings) are most or least likely to
benefit from care. It would also help determine the appropriate
population rate of intervention use for specific clinical indications,
and would allow for comparisons of variation in outcomes, in
addition to variation in use, of interventions.

Defining benefit thresholds is also particularly important in avoid-
ing the natural inclination to assume that, when confronted with a
range of low or high use outliers, the mid-point or average value is
necessarily the one that reflects the most appropriate rate of use.
Analysing variation

Datasets used to explore variation should satisfy certain
requirements. Comprehensive population coverage provides
confidence that any observed variation is not due to differential
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capture of information across geographic areas. Age, sex and
residence of the person receiving care are required for stand-
ardisation and mapping. The geographical regions used to report
variation must have a population of sufficient size to prevent
identification of individual patients and health care providers.

The three datasets used for analysis (APCNMDS, MBS, PBS) were
established for administration and reimbursement purposes and
currently have some limitations when used to investigate
geographic variations in health care use. MBS and PBS data do not
contain diagnostic information or the reason for provision of the
service. Information on most public hospital drug usage, private
prescribing or over-the-counter sales is not captured by the PBS
data, nor is information on some medicines dispensed by Aborig-
inal health services. Pathology testingdata are only capturedon the
three most expensive tests ordered for each patient and, as with
medicines, information onmost of the tests provided free of charge
to public patients in hospitals is not captured. The APC NMDS
contains detailed diagnostic and procedural information on
admissions to a public or private hospital inAustralia, but does not
include details of tests ordered or drugs prescribed.

As a result, some types of care provided in the system are not
consistently capturedby anyof these three datasets. For example, it
is not possible to obtain an accurate picture of variation in total use
of magnetic resonance imaging across public and private sectors.
The lack of standardised hospital admission policy means some
observed variations may be due to differences in admission prac-
tices rather than differences in care provided.

Despite their limitations, these three datasets provide the best
available information in Australia for identifying variations in
health care use. They could be rendered evenmore useful if someof
the issues noted were remedied. Linking individual-level data
across these datasets, andwith death registries and other clinical or
population datasets (while ensuring patient confidentiality),
would provide better information about outcomes. It would also
help highlight areas where care could be improved; for example,
whether there is variation in secondary preventive care for specific
conditions after discharge from hospital.
Responses to evidence of variation

The aim of publishing data showing variation in health care is to
prompt investigation intowhy variation is occurring and to ensure
that patients receive appropriate care. Reasons for variation need
to be examined at a local level using information about service
provision that is not available nationally and data sources such as
registries that contain clinically richer collections of information
about patient care delivery and its outcomes. Within the Atlas,
there are 67 recommendations for action. States and local health
care organisations should reviewdata andpractices in their region,
particularly where they are outliers. Some findings have been
referred for review by national bodies such as the Pharmaceutical
Benefits Advisory Committee; for example, the use of topical
quinolones and access to amoxicillin-clavulanate on the PBS. For
some items, reviewof the need for evidence-based guidelines or for
new Clinical Care Standards23 is identified; for example, a clinical
care standard for the management of osteoarthritic knee pain.
Mandated adherence to the National Safety and Quality Health
Service Standards24 provides a mechanism for increasing use of
evidence-based practice. The Australian Health Practitioner
Regulation Agency and national boards are asked by the Com-
mission to consider what can be done to ensure registered health
professionals have up-to-date knowledge of prescribing
guidelines.

Some recommendations focus on improving patients’ under-
standing of their care options. Evidence suggests shared decision-
making approaches enable people to better choose amongdifferent
options with associated benefits in terms of better knowledge and
more accurate expectations of the likely effects.25,26

Medical colleges and clinical groups may investigate and respond
to the data in the Atlas in a variety of ways, including via guide-
lines, performance measures, audit and feedback and various
behavioural incentives.27

Researchers have documented large and persistent variations in
health care use, far beyond that explainable by patient need or
preference, for many decades.28,29 Research into causes and con-
sequences of variation has been less prolific and linking research to
action on unwarranted variation has been problematic. The
involvement of policy agencies and clinical organisations in the
generation anduse of theAustralianAtlas offers the opportunity to
link investigation of variation with policy levers and actions by
health care organisations and clinical groups to reduce unwar-
ranted variation.
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