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Abstract
Background: Despite agreement among policymakers, funders, consumers and researchers about the value of public
reporting of health information, limited attention has been paid to how it can be used to understand the performance of
rural hospitals. Objective: To determine whether publicly available information can be used to measure health service
performance in a rural hospital. Method: The study used performance data routinely reported for public consumption in
Australia. Data across four domains, multiple measures and time periods were collected to examine access and equity;
efficiency and sustainability; quality, safety and patient orientation; and employee engagement. Performance of the rural
hospital was examined using a visualisation tool. Results: Visualisation of multiple measures of performance over time
was achievable but required a high degree of health information management skills. Conclusion and implications:
Publicly reported data can be used to represent performance for a rural hospital. Timeliness, level of detail available and
peer groupings of data limits optimal utility. Consumers, clinicians and health service managers wanting to understand the
performance of rural hospitals will need to use significant health information management skills to gain a picture of
performance. Further research in the applied use of publicly available performance data and relevant dashboards for rural
hospitals is suggested.
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Background and significance
Countries across the globe have a growing burden of
chronic disease ascribed to aging populations, and health
system performance and sustainability are high on the
agenda of their health leaders. Consequently, high performing hospitals and health systems are important for consumers, funders, policymakers, health service managers,
politicians and for the clinicians expected to deliver an
increasing volume and complexity of services (Duckett
et al., 2014; Duckett and Willcox, 2015).
Public reporting of health information for transparency,
accountability and for clinicians to action to improve care
is well recognised (Board and Watson, 2010; Duckett et al.,
2018) and reporting of performance has been shown internationally to exert a powerful effect in accelerating
improvements in health services (Canaway et al., 2018a;
Leeb, 2018). The Australian Institute of Health and

Welfare (AIHW) and Bureau of Health Information (BHI)
New South Wales (NSW) report regularly on Australian
health systems and on the health of Australians. While
Australia has strong health data reporting mechanisms, a
comprehensive set of indicators that can be used to determine whether the health system works in optimal ways is
not yet available (Srinvasan et al., 2018).
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A review of the literature found no agreed or single
definition of what constitutes “performance” or “good
performance” of hospitals (Ahluwalia et al., 2017; Pronovost, 2017). Performance has been described using measures related to access, equity, cost, patient experience and
the quality of care (Ahluwalia et al., 2017; Pronovost,
2017; Veillard et al., 2005; Veillard et al., 2017, 2013).
Taylor et al. (2015) defined high performing hospitals as
those that “consistently attained excellence across multiple
measures of performance and multiple departments.”
At an overall health system level, Australia performs
well (Marchildon et al., 2018). International comparisons
of healthcare outcomes, access to services, equity and
administrative efficiency of health systems show that Australia ranks second after the United Kingdom (Schneider
et al., 2017). Since 2009 in Australia, a National Health
Performance Framework has reported the performance of
hospitals against measures of equity, quality, safety, appropriateness and effectiveness (Australian Institute of Health
and Welfare, 2020; The National Health Information and
Performance Principal Committee, 2017). The intention of
public reporting in Australia has been to increase accountability and transparency and to support consumers to make
decisions about their health. Until recently, this topic has
attracted little research (Canaway et al., 2017a, 2017b,
2018b). Public reporting is also intended for doctors,
nurses, academics, health service managers and the community (Australian Institute of Health and Welfare, 2018).
Hospitals and clinical professionals need to understand
their own performance in comparison to peers so that they
can learn from the best performers and identify areas for
improvement (Duckett, 2019; Duckett et al., 2018).
Research on performance measurement in rural hospitals has received little academic scrutiny despite approximately 30% of the Australian population living in rural
locations, where population health is impacted by
decreased access to health services, higher rates of disease
and poorer health outcomes (Australian Institute of Health
and Welfare, 2014). Effective health care delivery in rural
locations is influenced by difficulties in recruiting and
retaining staff, fewer resources and less infrastructure.
Anecdotally, there is a perception that the workload in rural
health settings is high and access to resources limited, and
this translates into poorer patient outcomes. This can be a
further deterrent to health professionals considering work
in a rural health setting. Availability of relevant performance data at a hospital level could support clinicians considering rural practice and would assist health service
managers to understand performance issues, learn from and
share good practice and implement improvement strategies
(Duckett, 2019; Duckett et al., 2018).

Current research
The current research was part of a larger case study of a
rural hospital in NSW, Australia, which used indicators
reported on public websites such as My Hospitals (Australian Institute of Health and Welfare, 2017, 2018) and the
NSW BHI (Bureau of Health Information, 2017, 2018b) to
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examine and analyse the performance of a rural hospital.
The aim of the study that formed the basis of this article
was to determine whether publicly available information
can be used to measure health service performance in a
rural hospital.

Method
Sample
The study hospital was selected for convenience; other
hospital executives may have been willing to participate
but were not approached. Publicly reported performance
data available in 2017/2018 were collated and analysed to
determine whether performance across multiple measures
and timeframes could be described.

Definitions
Three definitions of performance were considered: (i) the
achievement of specified targets, either clinical or administrative (Dias and Escoval, 2013); (ii) a high performing
health system as one that is able to achieve its purpose
(Pronovost, 2017); and (iii) high performing hospitals are
those that “consistently attain excellence across multiple
measure of performance, and multiple departments (Taylor
et al., 2015: 1). Pronovost’s (2017) and Dias and Escoval’s
(2013) definitions were considered too oblique, and Taylor
et al’s. (2015) practical and pragmatic hospital-specific
definition was selected.

Measures
While data at the departmental level were not available for
analysis, this study used a range of measures representing
performance across different parts of the hospital. Accordingly, multiple measures of performance for the study hospital were collated, analysed and visualised for this
research. Data on access and timeliness to care, costs, quality, safety, employee engagement and culture were downloaded from the AIHW MyHospitals (Australian Institute
of Health and Welfare, 2017, 2018), NSW Public Service
Commission (People Matters) (NSW Public Service Commission, 2017, 2018a) and the BHI websites (Bureau of
Health Information, 2017). Data repositories and reports
on these sites were identified through Internet searching
and recognised as trusted and comprehensive sources of
health information. Spreadsheets were created that
included the study hospital’s performance and its peers,
and datasets were then analysed to establish a profile of
performance and measurement descriptors. Four domains
of data and multiple indicators were collected (see Figure 1). National comparisons to peers were made when data
were available. For some measures (e.g. patient satisfaction) only state-based public data were available. Pragmatically, indicators were included in the analysis if, at the
time of the study, data had been reported for the study site
over multiple time periods and peer comparisons were
available. Examples of the indicators examined are
described below for each of the four domains.
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Figure 1. Reported domains and indicators of performance examined in the study.

Domain 1: Access and equity
 Surgery waiting times. Waiting times for surgery can
have a significant impact on individuals’ well-being,
health and independence and waiting times by
urgency are routinely reported. Measures investigated were median waiting times for surgery and
percentage of patients waiting more than 365 days
for surgery by specialty.
 Emergency department time to first seen and waiting
times. In emergency departments, timely care, particularly for seriously ill patients, is an important
measure of the performance of the hospital. The 4hour requirement for treatment and discharge from
the emergency department reflects patient flow
within a hospital and timely discharge to the most
appropriate setting for care, be that to a ward, intensive care unit, operating theatre, discharge to
patient’s home or transfer to higher level of care.
The National Emergency Performance Target has
been used in the United Kingdom and Australia as
a measure for access to timely care in emergency
departments (National Health Performance Authority, 2016).

Domain 2: Efficiency and sustainability
Two publicly reported indicators for sustainability and efficiency were examined:
 Average length of stay is widely used as a proxy for
efficiency as a shorter stay reduces the cost and
transfers care from inpatient to less-expensive care
settings (OECD, 2018).

 Cost per national weighted activity unit (NWAU) is
the “average” cost of a public hospital service provided to an admitted patient.

Domain 3: Quality and safety/patient orientation
To understand quality and safety, the BHI and MyHospitals
data for accreditation status, hospital-acquired infection
rates, hand hygiene data and admitted patient survey rates
were examined:
 Accreditation status. The value of accreditation and
links to performance has been described by
Braithwaite et al. (2010) and Greenfield et al.
(2015). Leadership behaviours and cultural characteristics show a positive trend between accreditation
and clinical performance (Braithwaite et al., 2010).
 Healthcare-associated infections. Staphylococcus
aureus (S aureus) bacteraemia (SAB) is an infection
that can be acquired during medical care or treatment in a hospital. Hospitals aim to have as few
cases as possible as contracting a SAB bloodstream
infection can be life-threatening (Australian Institute
of Health and Welfare, 2018).
 Hand hygiene. Correctly performed hand hygiene
can minimise the risk of healthcare-associated infections. Hospitals regularly audit and report on hand
hygiene compliance to the AIHW and available on
their MyHospitals website.
 Adult admitted patient survey results. Annually, in
NSW, patients admitted to public hospitals are surveyed using the Admitted Patient Survey and
reported on the BHI website. In 2017, patients were
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Figure 2. Median wait time to surgery at study hospital compared with peers over time.

asked 86 questions addressing their experiences and
outcomes of care. Results are deemed significantly
different to NSW according to a 95% confidence
intervals and shown in green (positive difference)
and red (negative difference) (Bureau of Health
Information, 2018a). Comparisons were made of all
hospitals categorised by the BHI NSW as Peer
Group C and a comparative peer hospital. Peer
Group C includes 40 hospitals across NSW.

Domain 4: Employee engagement/orientation
Each year, the NSW Government surveys staff and asks
employees about experiences with their work environment,
individuals’ own work and working with their team, managers and their host organisation (the Local Health District
(LHD)) (NSW Public Service Commission, 2019). The
Employee Engagement Index from the 2017 and 2018 Culture Survey was examined (NSW Public Service Commission, 2017, 2018b). The Index is a composite measure and
is weighted.

Data analysis
Data were analysed separately for each domain. Tableau
software was used to analyse and present the data to show

performance across time for each indicator. Data visualisation and business intelligence tools are used by healthcare
organisations to portray data in meaningful ways with high
visual appeal and to support intuitive interpretations (Brigham, 2016; Chorpita et al., 2008; Ertug et al., 2018; Ghazisaeidi et al., 2015). The study site hospital was considered
“better than peer” if, and dependent upon the unit of
measure, their performance was better than or equal to
published peer results. Performance for each indicator
when data were publicly available were also analysed over
multiple time periods.
Ethics approval was received from the North Coast New
South Wales LHD Human Research and Ethics Committee
(HREC) Low and negligible risk (LNR 176/17/NCC/127),
and Site-Specific Assessment (LNR SSA/17/NCC/129);
and Queensland University of Technology (1800000117).

Results
Results for selected indicators are reported for each domain
to demonstrate the comparative performance and to protect
the privacy of the study hospital (Online Appendix 1 shows
the full set of indicators examined, data sources, level and
units of measure used for comparison for each domain).
Visualisation of data allowed the researchers to represent
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Figure 3. Percentage of patients who waited more than 365 days for surgery by specialty at study hospital compared with peers over
time.

the indicators in a way that made them easy to interpret
using a “traffic light” system (red: performance not better
than peers; green: performance better or equal to peers
(Hoelscher and Mortimer, 2018; Tableau Software Inc,
2018).

meet the criteria needed to calculate this item in the
years 2011–2015, limiting analysis of this group
(Australian Institute of Health and Welfare, 2018).
The National Emergency Performance Target when
compared with peers as defined by MyHospitals
showed performance for the study hospital did not
consistently perform better over time.

Domain 1: Access and equity
 Surgery waiting times. Figure 2 shows the median
waiting time for surgery by specialty across multiple
time periods. This demonstrates that for some specialties (orthopaedics and general surgery), equal or
better than peer performance was achieved over time
for median days waiting for intended surgeries. Figure 3 shows the percentage of patients waiting more
than 365 days for surgery. The study hospital performed better than peers for ear, nose and throat
surgery, general surgery, gynaecology, ophthalmology and orthopaedics. Other surgery did not compare well with peer performance, possibly reflecting
a lack of access to the specific specialties grouped in
“other surgery.”
 Emergency department time to first seen and waiting
times. Figure 4 shows the visualised results for the
time to first seen indicator. This demonstrated that
the performance for triage Category 1 patients was
better or equal to peers over a sustained period;
however, triage categories 2–4 did not perform better than peers. For triage 5, the reported data did not

Domain 2: Efficiency and sustainability
 Cost per NWAU. Figure 5 shows the study hospital
compared to peer group hospitals in NSW for cost per
NWAU. The chart shows that the study hospital is the
most efficient of its peers in NSW but more expensive
than similar peers Australia wide. At the time of the
study, costing information from MyHospitals was not
available after 2013–2014. Historical costing data too
may be influenced by accounting, counting and other
practices and as such could impact upon the reliability
of these analyses. More recent costing data were
available through the Independent Hospital Pricing
Authority’s National Benchmarking Portal; however,
this was not accessed by the researcher as it was not
covered by the Ethical approval and access is only
granted to health organisation employees through a
jurisdiction contact (Independent Hospital Pricing
Authority, 2018).
 Average length of stay. Figure 6 shows that the study
hospital has performed well since 2014 for two categories of patients: heart failure and knee
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Figure 4. Emergency department data percentage of patients seen on time by triage at study hospital comparison with peers over time.

Figure 5. Comparison of NSW major regional hospitals cost per NWAU and National peers over time.

replacement and have average length of stays better
or equal to peer hospitals consistently over this time.
In the rural health context, alternative settings for
post-acute care for chronic conditions are limited.
The performance in other surgical categories may
reflect local practices or the inability to refer to
alternative post-acute settings.

Domain 3: Quality and safety/patient orientation
Results for quality and safety indicators and patient orientation are presented below:

 Accreditation status. The study hospital is currently
accredited by the Australian Council of Healthcare
Standards. Accreditation has been achieved over
many years, with good results. At the time of the
study, the most recent survey had been conducted
in October 2016 and produced full accreditation,
which was granted in January 2017.
 Healthcare-associated infections. The rate per
10,000 bed days for all bloodstream infections was
compared to peer hospitals. Figure 7 shows that the
study hospital performed better than the comparative
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Figure 6. Length of stay study hospital comparison with National peer hospitals over time.

Figure 7. Staphylococcus aureus bacteraemia infections at study hospital comparisons to National peers over time.

peer hospitals consistently over time except for the
2011–2012 and 2016–17 periods. Continued monitoring and further investigation of these indicators
will identify changes in clinical practice or whether
this was an aberration.
 Hand hygiene. Data from MyHospitals shows that
the study hospital had consistently higher rate than
the national benchmark measure for hand hygiene
compliance (see Figure 8). Early time periods in the
data observed more than 200 moments of hand
hygiene, while the later five periods observed more
than 500 and up to 2,020 moments. More recent data
were not available at the individual hospital level at
the time of this study.
 Adult Admitted Patient Survey results. Survey
responses for Access and Timeliness and Hygiene

and Safety for a close peer hospital and NSW are
represented in Table 1. For each hospital, the questions where responses were significantly less favourable (shown in red) and those significantly more
favourable than NSW (shown in green) were
analysed.
Responses from patients in the study hospital for the
question related to nurse’s hand hygiene when compared
to NSW showed significantly more favourable responses.
Questions related to doctor’s hand hygiene and checking of
identification showed more favourable responses at the
study hospital than the comparative peer but they were
non-significant. Table 2 shows results from the Admitted
Patient Survey for the study hospital, NSW and a peer rural
hospital for access and timeliness. The study hospital
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Figure 8. Hand hygiene compliance rates for study hospital compared with National benchmark by quarter over time.
Table 1. Results from the NSW admitted patient survey 2017 for the study hospital for questions related to safety and quality with
comparisons to NSW and rural peer.a
Study Comparison
NSW Minimum Maximum hospital rural peer

Question text

Response

Did you see nurses wash their hands, or use hand gel to clean
their hands, before touching you?
Did you see doctors wash their hands, or use hand gel to clean
their hands, before touching you?
Did nurses ask your name or check your identification band
before giving you any medications, treatments or tests?

Yes, always

61

49

80

70

62

Yes, always

53

42

65

54

50

Yes, always

91

83

98

95

89

a

Boxes shaded in green showed significantly more favourable results than NSW figures (Bureau of Health Information, 2017).
Source: Admitted Patient Survey NSW (Bureau of Health Information, 2017).

Table 2. Results from the NSW admitted patient survey 2017 for the study hospital, NSW and a peer rural hospital for access and
timeliness.a
Question text
Do you think the amount of time you spent in the emergency
department was . . . ?
On the day you left hospital, was your discharge delayed?

Response

Study Comparison
NSW Minimum Maximum hospital rural peer

About right

67

38

93

85

78

No

79

71

98

94

73

a

Boxes shaded in green showed significantly more favourable results than NSW figures (Bureau of Health Information, 2017).
Source: Admitted Patient Survey NSW (Bureau of Health Information, 2017).

showed significantly more favourable responses for questions related to timeliness of care in the emergency department and delays to discharge.

the measure reflected that employee engagement required
attention.

All domains
Domain 4: Employee engagement/orientation
Table 3 shows excerpts from the Employee Engagement
Index from the 2017 and 2018 Culture Survey. Significant
differences are highlighted in red (requiring attention) and
green (best practice) (NSW Public Service Commission,
2018a). The table shows the scores for employee engagement and engagement with work for the study hospital
compared to other sites in the LHD. This showed that while
67% of employees were engaged with their work in 2018,

Data from all domains and indicators were tabulated to
provide an overall picture of the performance of the study
hospital. Visualisation of the four domains and the performance of the study hospital is shown in Figure 9. The study
hospital demonstrated evidence of strong performance for
several domains analysed, including access to identified
surgical procedures, timely access to care for those with
life-threatening conditions in the emergency department,
cost per weighted separation, hand hygiene, hospital
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Table 3. Study hospital “People Matter Culture Index” 2017 and 2018 results for employee engagement compared to NSW LHD and
health cluster.a
Question groupings
Composite measure
Employee engagement
Engagement with work

2017

2018

NSW Health

LHD

Study hospital

NSW Health

LHD

Study hospital

64
45

57
67

54
59

65
73

59
70

53
67

a
Boxes shaded in red showed less favourable results than LHD and NSW figures.
Source: NSW Public Service Commission (2017, 2018a).

Figure 9. Study hospital performance, multiple indicators for publicly reported indicators compared with peers.

associated infections and patient feedback on the experience and outcomes of care.

Discussion
Findings of this study have added to our understanding of
the utility of publicly reported performance data. The study
has demonstrated that these data can be used to describe the
performance of a rural hospital using multiple measures
over time. The MyHospitals website makes the data accessible and downloadable in spreadsheet formats and
includes hospital data and peer benchmarks. The BHI in
NSW, since the study was completed, now applies visualisation tools to enable comparison and interpretation of

results at the hospital level and with peer comparisons
(Bureau of Health Information, 2018b). We found that
while publicly available data were relatively current, there
are constraints in using historical data to inform quality
improvement activities and for addressing performance
issues in real time. Further, reporting bodies focus at the
macro level and data are not available at clinical department or clinician level. Data reporting costs, process outcomes and patient experiences are publicly available but
aggregated at different levels and peer groupings. Gaps
exist as not all jurisdictions collect and report all items.
Utilising visualisation tools, a representation of performance across multiple measures and time was able to be
obtained but required a significant amount of health
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information management expertise. For small rural hospitals, gaining a depiction of performance utilising an agreed
set of measures, collected (ideally) in real time, could aid
them to understand their performance better. This could
support the early identification of potential quality issues
and lead to timely intervention or quality improvement
initiatives. This is supported by Canaway and colleagues,
who conducted a number of different studies on the topic of
public reporting of performance data in health (2017a,
2017b, 2018a, 2018b). They noted that agreement on relevancy of indicators, data granularity, time delays between
collection and reporting and the ability to report for small
jurisdictions are all necessary for the effective implementation of public reporting of hospital performance data in
Australia (Canaway et al., 2017a).
Of note, the peer groupings assigned by the BHI and
MyHospitals are organised for different levels of granularity and bundling depending upon the items reported.
MyHospitals data collection, from where most data for
this study were sourced, allocated the study hospital into
a peer group called “medium regional hospital with an
emergency department.” This group includes an array of
hospitals with various resourcing and staffing differences.
The impact of this is that “like with like” comparisons
across all domains is difficult and consequently limits
comparability. Costing and length of stay data can also
be impacted by variation in counting and accounting practices across jurisdictions.
It is also relevant to note that since the study was completed, bodies such as the BHI NSW, Healthcare Observer
are reporting a dashboard of measures, including patient
feedback, and continue to enhance and strengthen
approaches to public reporting. MyHospitals now present
single measures over time with comparisons to peers but
not multiple measures over time (Australian Institute of
Health and Welfare, 2019). Ongoing enhancements to these
sites and reporting performance across time and multiple
measures could enable the identification of high performing hospitals and to learn from those performing well and to
identify where quality improvement and other initiatives
may be required.

Conclusion
We tested the availability and viability of measuring performance across multiple measures over time for a rural
hospital and have demonstrated that this is possible. Routinely reported data can be used however there is no “onestop-shop” where a dashboard of performance across
multiple measures over time can be accessed. We believe
that the usefulness of publicly reported data collections is
impacted by a number of factors. These are the timeliness
of data, how peer groups are reported at different levels of
granularity depending on the item reported, and the level of
health information management skills required to consolidate and visualise.
We demonstrated that a representation of high performance, “excellence across multiple measures of performance and multiple departments” can be achieved
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(Taylor et al., 2015). However, the data need to be sourced,
combined and presented using visualisation tools so that
they can be interpreted and used by health service managers
and clinicians. Managers and clinicians do not have the
time or skills in most instances to do this. The appropriate
allocation of funding to develop comprehensive performance dashboards that enable hospital comparisons could
enable managers and clinicians to identify and then learn
from the “best” leading to improvements in performance
(Duckett, 2019).
Importantly, effective use of data is to understand their
role as indicative rather than definitive and that they should
be used in combination with qualitative and descriptive
information from the local context (Mannion and
Braithwaite, 2012; Mannion and Smith, 2018). Data are
essential for the ongoing evaluation of policy intervention
and innovation adoption in health. Without publicly
reported data, we cannot expect hospitals, managers and
clinicians to clean up their data, review practice and be
held accountable.
The development of a hospital dashboard that could be
applied to rural and other hospital settings might include
those suggested by Veillard et al. (2005, 2013, 2017). They
described a set of measures covering sustainability (optimal
use of available resources) and equity, clinical effectiveness (outcomes and appropriateness of care), patient centredness and integration (care continuity, timely care that
meets patient expectations), safety (care processes that prevent or reduce harm and uptake of evidence), responsive
governance (to the needs of the community, health promoting and innovative) and staff orientation (highly qualified
staff, positive and enabling work environment) (Veillard
et al., 2005, 2013, 2017). These domains and indicators are
consistent with those applied to measure system wide performance covered by Australia’s Health Performance
Framework (The National Health Information and Performance Principal Committee, 2017). We would though
strongly recommend the inclusion of patient reported outcome measures to inform care delivery processes and
patient centred care (Australian Institute of Health and
Welfare, 2020; Basch, 2017; Commonwealth of Australia,
2017).
Usability and interpretations of the data are limited as
peer groupings for hospitals differ depending on the collection. Providing the option for clinicians and hospitals to
select a relevant peer for comparison when accessing publicly reported data would be one way to remedy this.
Further understanding of performance, how it can be
measured in meaningful ways and data presented to the
public to gain a comprehensive overview of hospital performance is essential. A dashboard for rural and other hospital performance could be the focus of further research and
development. This might involve determining specific indicators, meaningful to practice in the rural context. Further
research to determine valid measures of the outcomes of
care, patient experiences and collection of these items consistently across states and territories for public reporting is
also suggested.
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