ORIGINAL RESEARCH

Validation and enhancement of Australian Aboriginal
and Torres Strait Islander psychiatric hospitalisation
statistics through an Indigenous Mental Health
Worker register
MR Haswell1, T Wheeler2, R Wargent1, A Brownlie2, F Tulip1, M Baird2, L Gardiner2, L Jackson Pulver3
1

School of Medicine, University of Queensland, Cairns, Queensland, Australia
Cairns and Hinterland Mental Health Tobacco and Other Drugs Service, Queensland Health,
Cairns, Queensland, Australia
3
Muru Marri Indigenous Health Unit, School of Public Health and Community Medicine, University
of New South Wales, Sydney, New South Wales, Australia
2

Submitted: 8 November 2011; Revised: 17 September 2012, Published: 4 February 2013
Haswell MR, Wheeler T, Wargent R, Brownlie A, Tulip F, Baird M, Jackson Pulver L
Validation and enhancement of Australian Aboriginal and Torres Strait Islander psychiatric hospitalisation
statistics through an Indigenous Mental Health Worker register
Rural and Remote Health 13: 2002. (Online) 2013
Available: http://www.rrh.org.au

ABSTRACT
Introduction: Inaccuracy in identification of Indigenous status on health records hampers collection of the good quality data
required to guide policies, programs and services. This study examined the use of an Indigenous Mental Health Worker Register to
assess the level of correct identification of Indigenous status and sources of error among psychiatric admissions within a regional
public hospital information system.
Method: The study was conducted in 2004/2005 and 2005/2006 at the Cairns Base Hospital Mental Health Unit, Queensland,
Australia, serving a population of 230 000 of which 13.2% identify as Aboriginal and/or Torres Strait Islander. Psychiatric
admissions data, including Indigenous status, accessed from the hospital-based corporate information system (HBCIS) were
compared with data collected through an Indigenous Mental Health Worker Register that is maintained through extensive
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networking. Investigation of mismatches enabled estimation of the frequency and sources of incorrect identification of Indigenous
status and the impact of this on hospital statistics.
Results: Cross-validation of HBCIS data with the Indigenous Register over 2 years revealed 355 Indigenous admissions. Of the total
355 admissions, 301 (84.8%) were correctly identified and included in the hospital system, while 22 (6.2%) were designated nonIndigenous, 13 (3.7%) were 'unspecified' and 19 (5.4%) were missed through incorrect residence or admission designation. Among
1293 non-Indigenous admissions, 1.1% were incorrectly identified as Indigenous, while 25.5% of the 51 with unspecified status
were found to be Indigenous. Furthermore, 45 Indigenous separations that had been missed over the previous 5 year period
(1999/2000 to 2003/2004) were identified through careful examination of all those with unspecified status (n=174) and those with
multiple separations of mixed designation of Indigenous status (n=15); all of the latter 15 were confirmed Indigenous by other
mental health database and/or the Indigenous Mental Health Worker. Thus overall this study revealed a total of 89 Indigenous
separations and 1261 occupied bed days in the 7 year period that had not be identified in the hospital information system.
Conclusion: A novel method was used to ascertain the reliability of Indigenous status identification among mental health
admissions within a hospital information system in a region with relatively high Indigenous population representation. This revealed
that 85% of admissions were correctly identified over two consecutive years. Perhaps more importantly, the study confirmed a low
frequency of false identification of non-Indigenous people as Aboriginal and/or Torres Strait Islander. The work has also
demonstrated the value of involving Indigenous Mental Health Workers in routine processes to enhance, validate and improve
Indigenous statistics and increase access to culturally informed care.
Key words: Aboriginal, Australia, ethnicity, health information systems, hospital records, Indigenous, length of stay, mental
health, psychiatry, statistics.

Introduction
Australia has two Indigenous groups, namely Aboriginal and
Torres Strait Islander people, within and between which
there is much diversity1,2. An official and accepted working
definition was developed in 19801:
An Aboriginal or Torres Strait Islander is a person of
Aboriginal or Torres Strait Islander descent who identifies as
an Aboriginal or Torres Strait Islander and is accepted as such
by the community in which he (she) lives.
There is much disparity in most dimensions of health,
including mental health, among Indigenous compared with
non-Indigenous Australians. Problems in the reliability of data
continue to impact on quantification of health gaps. Many
Australian Government reports released in the mid-1990s
identified severe problems in accurately reporting Aboriginal

and Torres Strait Islander status on most record systems and
urged improvement3-5. This stimulated efforts to enhance
ascertainment of Indigenous status on births, deaths, hospital
records and social services data6-8. Indigenous liaison officers
and health workers have played a role in improving
identification of Indigenous status, as have policy and
procedural changes, incentives and feedback. Examining data
collected in 2003/2004, the Australian Institute of Health
and Welfare confirmed levels of Indigenous identification of
over 80% in public hospital data in Western Australia,
Northern Territory and South Australia, but lower levels in
other jurisdictions8. Queensland Health estimated that 20%
of Indigenous admissions in Queensland were not identified,
based on the finding that 74.3% were correctly identified in
two metropolitan hospitals, combined with an assumption
that identification was likely to be higher in remote areas8.
The most recent national Indigenous identification study in
Australia was conducted in 2007 and 20089. While data on the
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Australian Capital Territory was based on data linkage,
identification in the other states and territory was estimated
through comparison of identification data collected through
interviews with a selected sample of admitted patients and
information reported on their records. This study estimated that
86% of Indigenous patients were correctly identified in the
selected Queensland hospitals and wards, indicating that
Queensland data was ‘acceptable’ for analysis. However the report
also made numerous priority recommendations for continual
monitoring and improvement of Indigenous status identification9.
National and jurisdictional statistics are essential, however
they do not provide information at the individual hospital
level or in different wards within hospitals. Indeed,
considerable variation in correct identification is reported
between hospitals, levels of remoteness and time points9,10.
Studies within hospital settings have explored the reasons for,
and the proportion of, under-recording of Indigenous status.
In 1997 Brough et al found that less than 40% of patients in
two metropolitan hospital wards (Brisbane, Queensland)
were asked about their ethnicity on admission11. The main
barrier identified was reluctance among hospital clerks to ask
about Indigenous status, and completion was often based on
physical appearance alone. Jackson Pulver et al12 observed an
even lower rate of identification (10 out of 29 Aboriginal
women identified) in the charts of an urban obstetric hospital
ward in Sydney in 1999 despite a high acceptance of being
asked about Indigenous status among both Aboriginal and
non-Aboriginal women (≥95%). Comparing a births register
with hospital records, Comino et al found between 70% and
80% consistency in identification between the two sources13.
Similar problems with under-identification of Indigenous
status also occur in the USA14,15, Canada14,16 and New
Zealand14,17 and among other minority ethnic groups18-20.
Hence, underestimation of morbidity and mortality occurs
with potential under-resourcing of services relative to needs.
Inaccurate data also prevents clear recognition of the size of
health and life-expectancy gaps between Indigenous and nonIndigenous residents of those countries, and hampers
monitoring efforts to close these gaps14,21,22.

Knowledge about consumers’ ethnic and Indigenous status is
essential at the clinical and management level because cultural
background exerts a strong influence on many aspects of
health3,4,8,23-26. Understandings of, and influences on mental health
assessment, mental illness and social avenues of support for
recovery and maintaining wellness are highly culture-based.
Experienced clinicians consider knowing Indigenous status
fundamental to guiding communication and care24-26.
Since 1999, the Cairns Base Hospital in the Far North
Queensland region, Australia has used the Hospital Based
Corporate Information System (HBCIS) database that
captures demographic and service data on all hospital
inpatients, including in-patients admitted to the 30 bed
mental health unit. The Indigenous Mental Health Worker
(IMHW) at the hospital has maintained an independent
register of Indigenous consumers in the unit since 2003. The
Register allows documentation of her work in accessing and
supporting Indigenous consumers and families.
The purpose of this study was to estimate the proportion of
Aboriginal and Torres Strait Islander admissions to the Cairns
Base Hospital Mental Health Unit that were identified
correctly in the hospital information system. This was done
by comparing cases in the hospital information system with
those identified in the IMHW Register (Queensland Health,
unpubl. data, 2003-2006). An enhanced estimation of
hospital usage by Indigenous consumers based on
triangulation of these datasets is presented.

Methods
Data sources
The mental health information systems used throughout
Queensland includes HBCIS and the Client Events Service
Application (CESA), which capture data from in-patient and
community services, respectively.
Hospital Based Corporate Information System data:
The Clinical Benchmarking Unit, Cairns Base Hospital,
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analyses hospital separation data on a monthly basis from the
HBCIS database. The HBCIS collects information about
inpatients and their care, for example variables such as age,
sex, Indigenous status, residence, diagnosis, admission and
discharge date and length of stay. Indigenous status is coded
as Aboriginal, Torres Strait Islander, both Aboriginal and
Torres Strait Islander, not Aboriginal or Torres Strait
Islander, or not specified.
Indigenous Mental Health Worker Register: The IMHW
(currently an Advanced Health Worker [Mental Health]) is a
highly respected Aboriginal person with 10 years of local
experience in Indigenous mental health, including 6 years as the
sole Indigenous Worker at the mental health unit. This provides
extensive knowledge of individuals and families involved in mental
health services. Ascertainment of Indigenous status is done via a
routine networking process of the IMHW and includes continual
cross-checking with Indigenous people in the unit about others
they may know. Any informal notifications of non-Indigenous
patients are corrected before patients are added to the Register.
The Register includes name, age, identification of Aboriginal,
Torres Strait Islander or dual heritage, residence, previous
discharge date and reason for admission (Queensland Health,
unpubl. data, 2003-2006).
Community Event Service Application: The CESA
captures data on mental health care services provided at the
community level and collects demographic information,
including identification of Aboriginal and Torres Strait
Islander status. The database is independent of HBCIS and
assisted cross-checking where Indigenous status was
mismatched or unspecified.

Validation and cleaning process
The data were exported from HBCIS into a Transition II
database (Crystal), then downloaded to an MS Excel
spreadsheet in November 2005 (for 2004/2005) and
November 2006 (for 2005/2006). The spreadsheet was
provided to the researchers who imported the data into SPSS
v14 (www.spss.com) for analysis. Admissions of Far North
Queensland health service area residents to the 30 bed mental

health unit who were discharged between 1 July and 30 June
were included in analysis. The total population of the area
was estimated to be 229 289, of which an estimated 30 228
(13.2%) identified as Aboriginal and/or Torres Strait
Islander. At the time the area consisted of five health districts
which included a small urban area (Cairns District) with
Indigenous people comprising 9.5% of its population, two
rural districts with slightly lower representation (Innisfail and
the Tablelands with 7.7% and 8.4% Indigenous,
respectively), and the two remote regions Cape York (48.4%
Indigenous) and the Torres Strait Islands (73.8%)27.
Validation of Indigenous status identification in HBCIS
involved comparisons of individual admission numbers
captured by the IMHW Register and the extracted HBCIS
data and confirmed using admission date. Mismatches and
occasions where Indigenous status was unspecified were
identified and manually cross-checked using CESA, the
IMHW Register and the IMHW’s knowledge. In 2004/2005,
this was done retrospectively by full entry of IMHW data into
a computer database for cross-checking both data sources for
completeness. For 2005/2006, the process was streamlined
to validate only the HBCIS data, whereby the IMHW
received a monthly list of admissions of Indigenous patients
identified in the HBCIS system, cross-checked the list with
the Register and maintained a list of missed and incorrect
identifications. Corrected estimates of Indigenous and nonIndigenous admissions on HBCIS based on this process were
compared with uncorrected estimates.

Ethics approval
This research was approved by the Cairns Base Hospital and
the University of Queensland Human Ethics Committee
(#32:08:391) and performed in accordance with ethical
standards laid down in the 1964 Declaration of Helsinki. Data
were de-identified prior to receipt by the researchers.
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Results
Assessment in 2004/2005
Between 1 July 2004 and 30 June 2005, HBCIS reported 162
discharged admissions of Aboriginal and Torres Strait Islander
people at the Cairns Base Hospital Mental Health Unit. The
IMHW Register included 159 discharged admissions over the
same period. Details are provided (Table 1).
Although the estimated figures for IMHW and HBCIS data
are almost identical, cross-checking of individual hospital
numbers revealed matching on only 130 separations. Review
of the 32 cases reported as Indigenous in HBCIS but missing
from the IMHW Register revealed 25 who were later
confirmed Indigenous and seven confirmed as nonIndigenous. Seven of the 24 occasions where status was not
specified in HBCIS were confirmed to be Indigenous, and one
of these was not identified in the IMHW Register.
Thus, adding the 26 missed cases to the 159 captured in the
IMHW Register yielded an adjusted estimate of 185, and an
estimated coverage of 85.9% of all Indigenous separations by
the IMHW Register. Conversely, the HBCIS dataset in
2004/2005 captured 155 Indigenous admissions accurately
out of 185 (83.8%) with seven non-Indigenous admissions
incorrectly identified as Indigenous (of a total of 653 nonIndigenous admissions; 1.1%). Among the 30 missed cases,
seven were among the 24 with an unspecified Indigenous
status (29.1% Indigenous), five were missing from the
database due to alternate admission pathways (not
psychiatry), five were identified as Indigenous but incorrectly
marked as resident outside of the regional health service area,
and 13 were identified as non-Indigenous. Corrections led to
a 14.2% increase in the number of counted Indigenous
admissions and a 10% increase in occupied bed days.

Assessment in 2005/2006

District, of which 149 were identified as Indigenous and 27
were unspecified. Cross-checking with the IMHW Register
identified 24 cases missing in the HBCIS download (including
6 due to admission to other wards and three with no fixed
address) who were found to reside in the health service area:
nine Indigenous patients were identified as non-Indigenous
and six of the 27 (22.2%) had been designated ‘unspecified’.
Three of 24 admissions identified as Indigenous on HBCIS but
not on the IMHW Register were confirmed non-Indigenous
(3 of a total of 640 non-Indigenous admissions; 0.5%). Thus
HBCIS correctly captured 85.9% of the total 170 Indigenous
admissions in 2005/2006, and 79% of total bed days
occupied by Indigenous patients (Table 1).

Examining unspecified entries and correcting status
in previous years
Over the first years analysed (1999/2000 to 2003/2004),
174 separations had unspecified Indigenous status which
involved 120 consumers. Examination revealed that among
the 174 unspecified cases:
•

•
•

132 patients (75.9%) were identified as nonIndigenous through CESA; the IMHW had no
knowledge that suggested any of these were
Indigenous
30 patients (17.2%) were identified as Indigenous
(28 Aboriginal and 2 Torres Strait Islander patients)
12 patients (6.9%) could not be identified through
CESA, and the IMHW had no knowledge of their
Indigenous status so they were included in the nonIndigenous group for analysis.

In a further 15 admissions, patients who were reported as
non-Indigenous in earlier years were identified as Indigenous
in later records and confirmed by the IMHW. The original
and adjusted estimates of admissions and occupied bed days of
Indigenous patients across all 7 years are provided (Table 2),
including these additional episodes.

The original download from the HBCIS database in
2005/2006 recorded 802 admissions from residents of Cairns
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Table 1: Initial estimations of mental health unit usage by Far North Queensland health service area residents in
2004/2005 and 2005/2006, before and after cross-checking
Group

Separations
uncorrected
n

Indigenous

159

Indigenous
Non-Indigenous
Status not
specified
Total

162
642
24

Indigenous
Non-Indigenous
Status
unspecified
Total

149
626
27

828

802

Separations
corrected

Distinct
Distinct
clients
clients
n (% increase)
uncorrected
corrected
n (% increase)
n
Indigenous Mental Health Worker Register in 2004/2005
185 (16.4)
106
131 (23.5)
Hospital-Based Corporate Information System in 2004/2005
185 (14.2)
114
131 (14.9)
653 (1.7)
401
410
21
838
536
541
Hospital-Based Corporate Information System in 2005/2006
170 (14.1)
113
121
640 (6.2)
351
361
16
810

480

482

OBD
Uncorrected

OBD
corrected

n

n (% increase)

2630

2891 (9.9)

2626
6688

2891 (10.1)
6857

289

-

9603

9748

2417
7884

2925 (21.0)
8311(5.4)

400

-

10,701

11 236

OBDs, Occupied bed days.

Table 2: Initial and adjusted estimates of Indigenous separations over entire 7 year period before and after
correcting for unspecified entries and later identifications
Year

1999/2000
200020/01
2001/2002
2002/2003
2003/2004
2004/2005
2005/2006
7-year total

Indigenous
separations (OBDs)
before adjustment
n (n)†
106 (1102)
134 (1563)
164 (1525)
159 (1277)
159 (2088)
162 (2626)
149 (2417)
1033 (12 598)

Indigenous separations (OBDs) identified via
validation of 2004/2005 and 2005/2006 data,
examination of unspecified separations and
use of ‘ever identified’
7
9
6
10
13
23
21
89 additional admissions
1261 additional OBDs

Adjusted no.
separations (and
OBDs)
n (n)††
113 (1135)
143 (1630)
170 (1561)
169 (1456)
172 (2261)
185 (2891)
170 (2925)
1122 (13 859)

OBDs, Occupied bed days.
†n separations (n occupied bed days each year) before; and ††after adjustment using IMHW Register.

© MR Haswell, T Wheeler, R Wargent, A Brownlie, F Tulip, M Baird, L Gardiner, L Jackson Pulver, 2013. A licence to publish this material has been given to
James Cook University, http://www.rrh.org.au
6

Overall estimated accuracy of identification in
HBCIS
Based on 2 years of cross-validation with the IMHW Register,
301 Indigenous admissions were identified on the HBCIS
database of an enhanced total of 355, with an overall correct
identification rate of 84.8%. This estimate is similar to that
achieved by the IMHW Register (85.9%). Corrections led to
a 15.3% increase in the estimated occupied bed days for
Indigenous admissions.
Of the 54 Indigenous admissions (15.2%) missed,
identification as non-Indigenous occurred in 22 cases (6.2%)
and as unspecified status in 13 (3.7%) cases. A further 19
(5.4%) were missed by incorrect or incomplete residence
designation and admission to other wards.
Thirteen (25.4%) of the 51 unspecified admissions in the two
study years, and 43 (19.1%) of the total 225 unspecified
across the 7 years, were found to be Indigenous. Ten of the
total 1293 non-Indigenous admissions (0.8%) had been
incorrectly identified as Indigenous.

Discussion
This extensive validation exercise revealed that Indigenous
hospitalisation data within the information system at the
Cairns Base Hospital Mental Health Unit includes
approximately 85% of the total admissions. This is similar to
what was reported for Queensland hospitals overall8-11.
Importantly, the occupied bed days of Indigenous admissions
which reflect resource allocation were underestimated by
more than 500 days (21%) in 2005/2006.
The IMHW Register was considered the gold standard for
quality of identification but both datasets missed some cases,
indicating that cross-checking at the individual admission
level using information from both sources would be optimal.
For example, one finding was the need to consider admissions
to other hospital units with part of their stay in the mental

health unit – this revealed an additional 11 patients in the two
validated years. Cases not included in the IMHW Register
were mainly of short duration over weekends or when the
IMHW was on leave.
Previous research has used other assessment methods to
examine accuracy of identification, such as face-to-face
interviews following admission, comparisons with population
or survey data, and examining recording on multiple
admissions; these generally involved an external process8. In
contrast, the IMHW Register method is continuous, involves
routine activities, and can feed directly into processes for
improving identification and communication among staff13.
An important benefit of this study has been the formal
demonstration of the IMHW's contribution to the data
enhancement process. Enhanced communication and
provision of monthly lists of Indigenous patients from the
IMHW Register to the HBCIS database managers since
2004/2005 has probably facilitated accuracy. This
contributes to the implementation of recommendations of the
Queensland Aboriginal and Torres Strait Islander Mental
Health Policy Statement concerning the management of
Indigenous mental health information23.
An example is provided (Table 3) of data estimates that are
analogous to procedures requiring Indigenous identification at
every time point (before adjustment) versus applying the
'ever Indigenous' rule, that is adjusting all previous and
subsequent records for a person when identification has
occurred at least once10,14,28. Major administrative datasets in
New Zealand apply the 'ever Maori' rule as a preferred
method of classification14,29; however, the Australian Bureau
of Statistics does not apply this rule. Research by Madden et
al in 2012 showed that while some overestimation may occur
due to amplifying mistakes, the 'ever Indigenous' method
provides a more accurate and credible estimate of numbers of
Indigenous deaths28. In the present study, the experience of
the Indigenous Mental Health Worker, who has worked side
by side with Aboriginal and Torres Strait Islander patients and
their families for over a decade, strongly confirms that the
frequency of this group changing their Indigenous status was
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much lower than the incidence of consumers not being asked
about their Indigenous status at the commencement of or
during an admission.
Cairns Base Hospital Mental Health Unit, like many in
Australia, has experienced increased bed occupancy rates in
recent years which, as is shown (Table 2), doubled for
Indigenous consumers between 2002/2003 and 2004/2005.
This has led to escalating costs and pressure for beds at
tertiary level. Analysis of the corrected HBCIS data has
assisted in understanding the cause of this increase and
facilitated targeted promotion and prevention efforts30.
Full and accurate identification of Indigenous groups within
health datasets in other developed countries continues to
confound efforts towards improved data quality to guide
policy and practice14. For example, the USA has supported
local efforts for improvement through tribal government
involvement and forming tribal epidemiological consortiums,
but reported rates of identifying First Nations consumers
fluctuates widely among states and regions14. In Canada, a
lack of identifiers in many local, territory and provincial level
data collection systems prevent accurate measurement and
monitoring of the health of Meti, Inuit and First Nations
peoples14. Australia and New Zealand, however, have made
substantial progress in Indigenous identification through clear
national commitment, but even here, more effort is needed
to replace estimations and projections with full and accurate
counts14.

system to correct errors could potentially enable 100%
accuracy.
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