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Abstract 

Background: Mental illnesses are the leading cause of disability in the 

developed world. The treatment and care of people living with mental illnesses 

historically occurred in institutions. Deinstitutionalisation and reductions in 

psychiatric beds have since occurred in many developed countries including Canada, 

the US and Australia. In Australia, closure of psychiatric hospitals became national 

policy in 1992 through the First National Mental Health Plan. A potential consequence 

of the shift of care towards the community, is increased presentations to general 

hospital emergency departments (EDs). In Australia, no long-term trend analysis has 

been done to provide a comprehensive understanding of the burden of presentations 

with a MH diagnosis (MHdx) on EDs.  

Method and Results of Study 1: a systematic review aims to determine if 

there has been an increase in the percentage of MH-related ED (MHrED) presentations 

between 1985 and 2015 by country. All major databases were searched for English-

language peer-reviewed literature assessing ED presentations for patients with a MH-

related diagnosis including psychotic disorders (ICD-9 codes 295.00-295.95 or ICD-

10 codes F20-F29). There were 81 journal articles from 17 countries identified, which 

were primarily from the US (n=43), then Australia (n=15). National data was only 

reported for the US. More than nine-tenths of the studies were published in the last 

half of the study period, and more than half after 2003. Most studies encompassed all 

age-groups (n=47); just under a third reported on children (n=23). Due to study 

heterogeneity and limitations of data presentation, a narrative synthesis was 

undertaken. Overall, national studies from the US for all age-groups showed an upward 

trend in the proportion of MHrED presentations since 1992, averaging 5.4% for 1992-

2001 and 6.5% for 1997-2003. By year, proportions increased from 3.0% in 2001 to 
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3.5% in 2006, and from 6.6% in 2008 to 7.3% in 2010. Australian studies reported 

data for individual hospitals and by region, with upward trends found for all age-

groups, particularly in NSW (2.9% in 1999 to 3.7% in 2006) and SA (0.3% in 1993 to 

4.3% in 2002).  

Methods of Study 2 to Study 5: Study 2 to Study 5 examined the trends of all 

ED and MHdx presentations to Australian public hospital EDs, nationally, by 

jurisdiction and by characteristic of patient/presentation between 2004-05 to 2016-17, 

for Australia and each jurisdiction, subject to data availability. The characteristics 

assessed included sex of patient (Study 2), age group (Study 3), MH diagnostic group 

(Study 4), acuity and admission status (Study 5). These studies used aggregated data 

from the National Non-Admitted Patient Emergency Department Care Database 

(NNAPEDCD), a part of the National Minimum Data Set (NMDS), as published by 

the Australian Institute of Health and Welfare (AIHW). Data were derived from two 

series: Australian Hospital Statistics (AHS) and its special series for mental health, 

Mental Health Services in Australia (MHSA). The MHdx presentation was defined as 

those with a principal diagnosis falling into the International Classification of 

Diseases, 10th Revision, Australian Modification (ICD-10-AM) codes F00-F99. 

Outcomes of these studies were the number and rate of presentations per 10,000 

population (“population rate”), and proportion of all presentations that were MHdx and 

growth, primarily assessed as x-fold change. Univariable generalised linear regression 

models were used to assess the trends. Breakpoints in the trends were tested using 

statistical goodness of fit tests, optimised by likelihood ratio tests. Multivariable 

generalised linear regression models were employed to: (1) compare the proportion of 

MHdx presentations between jurisdictions and the national average, and between sexes 

(in Study 2); (2) compare the proportion of MHdx presentations across age groups (in 
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Study 3); and (3) compare the population rates of high acuity presentations and 

admitted presentations between jurisdictions and the national average (in Study 5). 

Statistical significance was identified with p-value ≤0.05 

Results from Study 2: MHdx presentations increased from 3.3% to 3.7% of all 

ED presentations with a diagnosis. Most growth occurred between 2010-11 and 2015-

16. NT had the highest level of MHdx presentations per 10,000 population, more than

double the Australian average. The proportion of MHdx presentations was highest in 

SA in most years, and the average annual proportion of MHdx presentations was 

statistically significantly higher than the national average in SA, QLD, and WA. The 

proportion of MHdx presentations increased in each jurisdiction, with significant 

increases for VIC, QLD, WA, ACT, and the NT. Males experienced greater numbers 

and rates of all ED and MHdx presentations, while the proportion of MHdx presentations 

was 8% higher for females.  

Results from Study 3: children (0-14 years), followed by older persons (≥65 

years) had the highest ED utilisation; while youth (15-24 years) and younger adults 

(25-34 years) predominated for MHdx presentations. As a proportion of all 

presentations, MHdx presentations were lowest in children, and highest in people 35-

44 years (13.2-times higher than for children). The rate of increase in MHdx 

presentations was higher than for all presentations in all age-groups, reaching almost 

4-times higher for children. 

Results from Study 4: Increased population rates of MHdx presentations were 

observed for most diagnostic groups, except for mental retardation (F70-F79) and 

mood disorders (F30-F39). The greatest absolute increase was for psychoactive 

substance use-related disorders, including alcohol use (F10-F19), and relative 

increase, unspecified mental disorder (F99). There was differentiation across 
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jurisdictions regarding population rates of, and growth in MHdx presentations for each 

MH-diagnostic group. In 2016-17, population rates, at least twice the national average, 

were observed for psychoactive substance-use (F10-F19), schizophrenia and psychotic 

disorders (F20-F29) and childhood and adolescence onset disorders (F90-F98) in the 

NT, F90-F98 in SA, personality disorders (F60-F69) in TAS and unspecified mental 

disorder (F99) in NSW. The most marked growth was observed for F99 in NSW. 

Results from Study 5: Population rates of high acuity presentations and 

presentations admitted increased 2.2-fold (to 417.7/10,000 people) and 1.6-fold (to 

1,0256/10,000 people) respectively for all presentations and 2.1-fold (to 16.3/10,000 

people) and 2.0-fold (to 43.5/10,000 people) for MHdx presentations. Trends differed 

between all and MHdx presentations for both high acuity presentations and 

presentations admitted. The proportion of high acuity presentations within all ED 

presentations increased from 9.1% to 13.5% and from 11.2% to 14.4% for MHdx 

presentations; high acuity MHdx presentations as proportion of all high acuity ED 

presentations was consistent. The proportion of presentations admitted within all ED 

presentations increased from 28.9% to 32.5%, and from 32.2% to 38.6% for MHdx 

presentations, with the proportion of all presentations admitted that were for a MHdx 

increasing from 3.4% to 4.2%. Annual increases in all outcomes were observed in most 

jurisdictions.  

Discussion: Internationally, there was an increasing number of studies on 

MHrED presentations in the peer-reviewed literature between 1985 and 2015, which 

may reflect an increase in clinical concern regarding MHrED presentations. An 

observed increase in the percentage of MHrED presentations was found at national 

level in the US and at individual hospital and jurisdictional levels in Australia, 

highlighting increasing demands on general hospital EDs. In Australia, the proportion 
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of MHdx presentations, narrowly defined, has increased in all Australian jurisdictions 

between 2004-05 to 2016-17, but particularly since 2010-11. To better identify the 

impact of MH on ED presentations, the AIHW should consider expanding the breadth 

of MH diagnoses they report. Differences between jurisdictions indicate jurisdictional 

specific issues. However, significant or upwards trends of MHdx presentations across 

all jurisdictions indicates generic issues necessitating concern and policy development 

at a national level. For age-specific issues, children and older persons were found as 

the two highest groups of ED users, while children, youth, and younger adults had the 

greatest increase in the population rate of MHdx presentations. Across MH diagnostic 

groups, there were increases in the population rates of MHdx presentations for most, 

but particularly psychoactive substance use-related disorders. Increasing rates of MHdx 

presentations and MHdx presentations admitted underscores increasing (but 

underestimated) demand for MH treatment in Australian public hospitals both in EDs 

and inpatient care.  

To better identify the impact of MH on ED presentations, the AIHW should 

consider expanding the breadth of MH diagnoses they report. When presenting 

national data, cross-tabulations across patient characteristics and outcomes of 

presentations would provide insight into the roles of multiple factors affecting ED use 

for MH conditions. Clinical coding in EDs also needs to be improved to be more 

specific, including being able to assign multiple codes, which will enable better 

monitoring of trends.  

Conclusion: Within the peer-reviewed literature, MH-related presentations as 

a proportion of all ED presentations have been found to increase in the US, Canada, 

and Australia. In Australia, analysis of data from the national repository shows 

increases across all jurisdiction. From a national perspective, the increase is most 
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marked from 2010-11. Healthcare planning strategies for urgent and emergency care 

cannot afford to overlook the growing impact of youth and young adults for MHdx 

presentations. To reduce the need for MH crisis care in Australian EDs, strategies are 

required to reduce psychoactive substance use in the community, and policies may be 

needed to strengthen the capability of community MH services and primary care 

professionals to recognise, diagnose, and treat earlier in the course of illness. To 

comprehensively assess the burden of MHrED presentations, a national data-linking 

protocol is recommended. Within such an analysis, the definition of MH-related 

presentations could and should be expanded to include conditions which will be 

assigned a physical health- and/or injury-related code commonly associated with a MH 

condition. The use of an expanded definition is also recommended for the AIHW. The 

recording of multiple codes is also recommended to enable better monitoring of trends. 
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Chapter 1. Introduction 

1.1. Background 

1.1.1. Global burden of mental illnesses 

People with mental health (MH) conditions are classified as a vulnerable group, 

facing stigma, discrimination, violence, abuse, limited access to health, social and 

emergency services, less education, and a higher risk of unemployment, physical 

disability and premature death.[1] Mental illnesses are leading causes of disability in 

the developed world, and prevalence has increased in recent decades.[2,3] Estimates of 

annual prevalence of mental disorder from the most recent World Mental Health 

Surveys co-ordinated by the World Health Organization (WHO) ranged from 6.0% for 

Nigeria (2002-2004) to 27.0% for the United States of America (the US) (2001-2003), 

and assessed at 20.7% for New Zealand (2004-2005).[4] In Australia, the estimated 

prevalence of mental illness in 2014 was 20.1%.[5] 

For all countries participating in the World Mental Health Survey 2001-2003, 

the treatment rate for mental illnesses was highest in the US at 15.3%.[6] High untreated 

rates mostly pertained to people with less severe conditions. The treatment rates for 

severe mental illness in high-income countries ranged between 49.7% (in Germany) 

and 64.5% (in Spain). In low- and middle-income countries, treatment rates were 

estimated to range between 14.6% (in Lebanon) and 23.7% (in Colombia). In 

Australia, the 2007 National Survey of Mental Health and Wellbeing found that 

untreated rate for people with mental disorders was 65%.[7] 

1.1.2. Deinstitutionalisation and the reduction in psychiatric bed numbers 

Models of care for people with severe mental illness, such as schizophrenia and 

other psychotic disorders, have undergone significant change over the last half-a-
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century, commencing with deinstitutionalisation. Deinstitutionalisation is the process 

by which stand-alone psychiatric institutions are closed, and psychiatric patients 

returned to the community.[8-10] Deinstitutionalisation arose out of concerns for the 

human rights of psychiatric patients living in psychiatric hospitals long-term. It was 

implemented in many developed countries commencing with Canada and the US 

(1950s).[9,11,12] In Australia, non-systematic deinstitutionalisation started from the 

1950s, and systematic deinstitutionalisation started from (1980s).[9,13]
 

Deinstitutionalisation became national policy in 1992 through the First National 

Mental Health Plan.[9]  

A survey of experts from countries where deinstitutionalisation has been 

implemented, identified the concern that deinstitutionalisation was largely simplified 

to de-hospitalisation,[14] with insufficient resources and infrastructure provided 

towards community-based MH services. Such inadequate community resourcing may 

have many consequences for MH care provision and utilisation,[8,15-17] including 

homelessness, “re-institutionalisation” and “trans-institutionalisation” to correctional 

facilities.[18,19] An increase of MH-related emergency department (MHrED) 

presentations in general hospitals may be another consequence.[20]  

Reductions in psychiatric bed numbers have occurred in Australia, the US and 

many other Organisation for Economic Co-operation and Development (OECD) 

countries in the last five decades to 2014.[21] In 2014, the reported per capita rates of 

psychiatric beds in Australia (39/100,000 population), the US (25/100,000 

population), and Canada (35/100,000 population) were much lower than the average 

of all OECD countries (68/100,000 population).[21] In Australia, the per capita rates of 

public sector specialised mental health hospital beds, a subset of those assessed by the 

OECD, reduced markedly from 46/100,000 population in 1992-93 to 31/100,000 
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population in 2000-01, then to 29/100,000 population in 2016-17 (Figure 1.1). A 

similar pattern of an initial marked reduction in bed numbers per 100,000 population 

was also found in all jurisdictions except for the ACT. In QLD, TAS, and SA, the 

reduction in the rate of bed numbers occurred across the entire period. For VIC, the 

NT and WA the marked reduction occurred until 1997-98, 1998-99 and 2000-01, 

respectively then experienced less marked declines except for NT which experienced 

an increase from 2012-13. In NSW, the initial marked reduction (from 44/100,000 

population in 1992-93 to 30/100,000 population in 2000-01) was followed by an 

immediate increase, with bed numbers peaking at 37/100,000 population in 2010-11. 

The ACT experienced a slight decline in the rate of bed numbers initially, until 1998-

99, and was the only jurisdiction to experience an increase in the rate of bed numbers 

across the entire period, from 18/100,000 population in 1992-93 to 21/100,000 

population in 2016-17. Since 2001, the jurisdictions have displayed varying trends in 

the rate of bed numbers. All jurisdictions had bed numbers well below the OECD 

average for total psychiatric bed numbers. It is important to note, however, that the 

psychiatric bed numbers reported by the AIHW covered the public sector only, while 

the OECD report covered all type of hospitals (inclusive of private sector beds). 

The OECD has expressed concern that countries with low per capita rates of 

psychiatric bed numbers may not be able to meet the demand of MH patients.[21] 

Sharing the concerns raised by the OECD, Allison et al. (2015) further suggested that 

limited access to inpatient care due to inadequate bed numbers may lead to worsening 

symptoms in individuals with a severe mental illness; longer stays in ED, and high 

readmission rates.[21,22] It has also been argued that the decrease in psychiatric bed 

numbers is likely to impact on greater demand for emergency care by people with MH 

conditions, particularly those with severe mental illness.[8,9,22]  
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Figure 1.1: Total public sector specialised mental health hospital beds per 100,000 population, by 

jurisdiction, 1992–93 to 2016–17 

Source: Mental health services in Australia - Specialised mental health care facilities [23] 
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1.1.3. Australian National Mental Health Strategy 

Mental health reform in Australia, at the national level, started in 1992 with the 

First National Mental Health Plan.[24] The Second National Mental Health Plan started 

in 1997 and the Third National Mental Health Plan, in 2003, followed by National 

Action Plan on Mental Health 2006–2011, which was guided by the Council of 

Australian Governments (COAG). The Fourth National Mental Health Plan started in 

2009 based on the revised National Mental Health Policy (2008). The Fifth National 

Mental Health and Suicide Prevention Plan started in 2017. 

In the First National Mental Health Plan (1992–1997), there was a focus on 

major structural reform emphasising shifting the care for low prevalence (severe) 

mental disorders from hospitals to the community. The Second National Mental Health 

Plan (1997–2003) focused on cooperation across multiple sectors, between 

government and non-governmental areas to improve treatments, and target to common 

mental disorders. The Third National Mental Health Plan (2003–2008) focused on an 

explicit population health approach and improving services through strengthening 

multi-disciplinary partnerships. The Fourth National Mental Health Plan (2009–2014) 

aimed to maintain existing efforts, and address service system weaknesses and gaps 

identified through consultation processes. The Fifth National Mental Health and 

Suicide Prevention Plan (2017 onward) is focused on health care and support services 

that influence the mental health and wellbeing of people and communities.[25] 

1.1.4. Mental health-related emergency department presentations 

Changes in the MH-system, including deinstitutionalisation and reduction in 

psychiatric beds over the last six decades has contributed to significant change in MH-

related service provision internationally,[8-10] potentially involving increased care 

through emergency departments (EDs). Both deinstitutionalisation and reduction in 
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psychiatric bed numbers over the last three decades have been identified as a potential 

cause for burden in Australian hospital EDs.[7,22] When this thesis was commenced in 

2015, there was no systematic review on broadly defined MHrED presentations. In 

2016, a systematic review and meta-analysis of MHrED presentations in adults in 

general hospital EDs for countries with health systems considered comparable to the 

English National Health System (including Australia) was conducted for the period 

2000 to July 2014.[26] Pooling data from all types of hospitals, including the data from 

psychiatric emergency services not necessarily within a designated hospital ED, this 

study reported that the percentage of MHrED presentations was 4% (3.5% based on 

the meta-analysis Forest plot). Three systematic reviews conducted in the US and 

Canada have also reported on MHrED presentations by children to any type of 

hospital.[27-29] Given that the available systematic reviews have only focused on a 

specific health system type, or particular age group, the need to understand the burden 

of MH-related presentations across all ages in general hospital EDs remains a necessity 

for supporting policy makers in resource allocation.  

Australian studies on MHrED use reported in the academic literature have 

assessed numbers and/or proportions of presentations in individual hospitals, as well 

as, at regional level across states and territories in Australia.[30-33] At the national level, 

the Australian Institute for Health and Welfare (AIHW) has reported the absolute 

number of ED presentations with a MH principal diagnosis (MHdx) for Australia and 

each jurisdiction since 2004, based on the International Statistical Classification of 

Diseases and Related Health Problems (ICD), 10th revision, Australian Modification 

(ICD-10-AM), codes F00-F99.[34-45] The AIHW uses data recorded through the 

jurisdictional collections and compiled in the National Non-Admitted Patient 

Emergency Department Care Database (NNAPEDCD).[46] For diagnoses coded using 
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ICD-9-CM, or Systematized Nomenclature of Medicine – Clinical Terms (SNOMED-

CT), these were mapped to ICD-10-AM by relevant jurisdictional authorities until 

2015-16, then by the AIHW. The AIHW has also reported a summary of the number 

(2004-05 to 2016-17) and proportion (2011-12 to 2016-17) of MHdx presentations in 

hospital EDs per 10,000 population.[45] However, further analysis was not performed.  

The number of MHdx presentations has been found to vary by the patient’s 

demographic characteristics, such as age group.[47-50] Age-breakdown studies have 

been published for Victoria (VIC)[51-53] and New South Wales (NSW).[54] Although 

ED data by age-group for MHdx presentations have been reported annually by the 

AIHW since 2004-05,[34-45] no trends have been assessed. Given different MH 

management and treatment strategies are required for different age groups,[55-58] 

information on trends of MHdx presentations by age-group is believed to be of benefit 

for service planning within EDs and the broader health system. 

Regarding particular MH-diagnostic groups, the literature indicates variation in 

the pattern within and between countries. For example, mood disorders, anxiety, and 

psychoactive substance-related mental disorder held the largest share of MHrED 

presentations in the US between 1992 and 2001.[50] In Australia, the leading MH-

diagnostic groups in ED were neurotic, stress-related disorders in NSW (1999-

2006),[31] stress and anxiety-related diagnoses and substance-use in South Australia 

(SA) (2004-2011),[59] and alcohol-related presentations in metropolitan Perth, Western 

Australia (WA) (2002-03 to 2016-17).[60] However, in VIC, depression, self-harm 

ideation, self-harm overdose then psychosis led the MH-related reasons for visit to 

EDs in 2004.[32] Hence, trends in ED presentations by MHdx may also vary. The AIHW 

has reported on MHdx by diagnostic group annually since 2004-05,[34-45] and for each 

state and territory for most years. No trends have been assessed. 
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Further, ED burden associated with increasing severity and complexity of 

presentations has been identified as a potential reason for overcrowding and increasing 

length of stays, internationally and in Australia, for both all ED presentations and those 

with a MHdx.
[21,22,61,62] Increasing levels of high acuity MHdx presentations, i.e. those 

categorised as the Australian Triage Scale (ATS) level 3 or lower, and admission rates 

have been found in NSW[54] and QLD,[63] which has potentially put more demands on 

EDs for treatment, care and support for individuals with a MHdx. Thus, health care 

resourcing decision-making will benefit from monitoring the trend of high acuity 

MHdx presentations and MHdx presentations admitted. The AIHW has reported on 

triage category and end-episode status annually for MHdx since 2004-05,[34-45] no 

trends have been assessed. 

1.1.5. Monitoring health system performance 

While clinical interventions seek to reduce mortality and morbidity at an 

individual level, strengthening the health system seeks to improve health at a 

population level.[64] Core to strengthening the health system is building and sustaining 

monitoring systems and strategies, so health policies and decisions can be based on 

evidence and their impacts tracked. Monitoring health system performance improves 

predictability of the demand for health care, and provides the evidence-based for 

assessing the impacts of future interventions.[65] For example, a sustained increase or 

decrease in health care utilisation, can reflect a change in epidemiology for a particular 

condition and/or its treatment.[66] These changes can highlight the need for resource 

allocation (and/or reallocation) to prevent the system being overwhelmed.  

To support health care planning and policy development in Australia, the 

National Health Information Agreement was introduced in 1993 to improve access to 

uniform health information across states and territories.[67] The primary objective of 
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this Agreement was to ensure the appropriateness and efficiency of the national health 

information data collection, compilation and interpretation. This Agreement was 

signed between the Health Authorities of the Commonwealth, the States and the 

Territories of Australia, the AIHW and the Australian Bureau of Statistics. This 

Agreement was operated under the auspices of Australian Health Ministers’ Advisory 

Council. In the context of this Agreement, the National Health Data Dictionary 

(NHDD) was established as the authoritative source of data definitions, and with 

refinements and expansion over the years now stands at version 16.2.[68]  

The National Minimum Data Sets (NMDS) were established through the 

National Health Information Agreement (1993), as the subsets of items within the 

NHDD that must be collected and reported at a national level. One NMDS is for ED 

utilisation, which gives rise to the National Non-Admitted Patient Emergency 

Department Care Database (NNAPEDCD). Therefore, the NMDS, including the 

NNAPEDCD, are important, and reliable sources of information that are intended to 

assist in monitoring health system performance, particularly across jurisdictions. 

1.2. Objectives, Aims and Structure 

The overall objective of this doctorate is to assess the trends of Australian 

emergency department care for people with mental health diagnoses, and ultimately to 

inform service provision and policy development. 

The specific aims of this thesis are to: 

• Examine the trends in the percentage of MH-related ED (MHrED) 

presentations in general hospitals between 1985 and 2015 through a 

systematic review of published English language peer-reviewed 

journals articles; and determine the characteristics of the associated 

studies (Study 1); 
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• Examine trends in the number, proportion, and rate per 10,000 

population, of ED presentations with a MH diagnosis (MHdx) in 

Australian public hospitals, nationally, by jurisdiction and by sex, 

between 2004-05 and 2016-17 (Study 2); 

• Explore trends of MHdx presentations by age group in Australian 

public hospitals; and whether those trends differ from all ED 

presentations between 2004-05 and 2016-17 (Study 3); 

• Examine trends in the number and rate of ED presentations per 10,000 

population by MH diagnostic group in Australian public hospitals, 

nationally and by jurisdiction, between 2004-05 and 2016-17 (Study 

4); and 

• Assess and compare trends of high acuity presentations and 

presentations admitted, for all ED presentations and presentations 

with a MHdx in Australian public hospitals between 2004-05 to 2016-

17, nationally and by jurisdiction (Study 5). 

This thesis is considered fundamental research on MHrED presentations for 

Australian public hospitals given limited research in this field prior to thesis 

commencement.[26] However, given reducing bed numbers at the national level 

between 1992-93 and 2016-17[23] and claims of increasing levels of MHrED 

presentations,[22] it is hypothesised that there have been significant increases in the 

absolute number, population rate and proportion of mental health-related emergency 

department presentations in Australia over the study period. The timeframes employed 

in the systematic review (1985-2015) and the series of cross-sectional studies (2004-

05 to 2016-17) aligned with the implementation of deinstitutionalisation and the 
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introduction of the National Mental Health Strategy in Australia and in recognition of 

available Australian data (see section 2.2 and 2.3).  

Each of the five studies (presented in Chapters 3 to 7) have been prepared as 

stand-alone manuscripts for publication and include background information, some of 

which may be repeated from this Introductory Chapter. The thesis also contains a 

detailed description of the methods (Chapter 2) and discussion of results (Chapter 8). 



Chapter 2. Methods Quang Nhat Tran 

Page 12 

Chapter 2. Methods 

2.1. Preface 

This chapter summarises the methods applied in the studies presented in this 

thesis. They include a systematic review of academic peer-reviewed literature (Study 

1, presented in Chapter 3) and four cross-sectional studies analysing secondary data 

from the National Non-Admitted Patient Emergency Department Care Database 

(NNAPEDCD) (Study 2 to Study 5, presented in Chapter 4 to Chapter 7).  

2.2. Systematic review of peer-reviewed literature (Chapter 3) 

Study 1 presented in Chapter 3 is a systematic review with narrative synthesis 

of the academic literature. This review encompassed a systematic search of the peer-

reviewed literature published in English between 1985 and 2015. The timeframe was 

chosen with reference to national policy on deinstitutionalisation in Australia. The 

review included observational studies assessing emergency department (ED) 

presentations in general hospitals for patients with a mental health (MH)-related 

diagnosis including psychotic disorders. Psychotic disorders were classified according 

to the International Statistical Classification of Diseases and Related Health Problems 

(ICD), 9th revision, (ICD-9) codes 295.00-295.95, ICD-10 codes F20-F29, and 

equivalent codes from other clinical coding systems. Studies had to include general 

population data. Trials, retracted publications, and studies focused on specific mental 

illnesses and specialized psychiatric hospitals or services were excluded. 

The search was performed on several databases with their respective 

vocabulary controller (see the Methods section of Study 1 in Chapter 3). The searching 

process followed Cochrane’s Handbook for Systematic Review of Interventions.[69] 
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After duplicates were removed, two researchers conducted independent review 

(Candidate and Author 1), two independent researchers extracted data using an agreed 

form (Candidate and Author 3), and another independent researcher (Author 2) was 

consulted to address any disagreements. Data extracted included study characteristics 

and percentage of MH-related ED (MHrED) presentations or patients presenting to a 

general hospital ED for a MH condition in a specified period (months, years). 

2.3. Cross sectional studies of secondary data from the National Non-

Admitted Patient Emergency Department Care Database 

(NNAPEDCD) (Chapter 4 to Chapter 7) 

A series of studies (Study 2 to Study 5) assessed data from 2004-05 to 2016-

17. This timeframe was chosen with reference to ongoing changes in the Australian 

National Mental Health Strategy since 1992, concerns about an association between 

the impact of early changes (between 1992-93 and 2000-01) and increased 

presentations,[4] evidence of an increase in ED presentations for people with severe 

mental illness between 1997 and 2010,[70] and the availability of MHrED presentation 

data for Australian public hospitals since 2004-05.  

In Australia, patients who receive care from a recognised non-admitted patient 

services/clinics of a hospital are classified as “non-admitted patients”, and the services 

they receive are classified as “non-admitted occasions of service”.[46] The “non-

admitted services” include emergency, dialysis, pathology, radiology and organ 

imaging, endoscopy, other medical/surgical/diagnostic, mental health, drug and 

alcohol, dental, pharmacy, allied health, community health, district nursing, and other 

outreach. Emergency services include, but are not limited to, the services provided by 

paramedics, ambulances, and designated emergency departments in hospitals. 
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Accident and emergency (A&E) occasions of services, are captured in the National 

Public Hospital Establishments Database (NPHED), with the ED presentations (only) 

captured in the National Non-Admitted Patient Emergency Department Care Database 

(NNAPEDCD). Therefore, not all A&E occasions of service are necessarily ED 

presentations.  

2.3.1. National Minimum Data Set (NMDS) and NNAPEDCD 

The NNAPEDCD is a data set created as a part of National Minimum Data Set 

(NMDS) reporting arrangements, with mandated data items provided by the 

state/territory health authorities to the Australian Institute of Health and Welfare 

(AIHW).[71] The NNAPEDCD is comprised of data on presentations to public hospital 

EDs since 2003-04. When established, the National Minimum Dataset data items 

comprised 17 items for ED, including patient’s characteristics (compensable status, 

postcode, location, age, sex, Indigenous status, country of birth, date of birth), ED 

presentations data (date and time, departure status, arrival mode, triage category, type 

of visit, and waiting time). In 2016-17, the number of items included in the 

NNAPEDCD had increased to 31. Data items that have changed over time are outlined 

below, and detailed in Appendix 1: 

• “Non-admitted patient ED service episode—waiting time (to service 

delivery)” was included in 2004-05, and 2010-11 to 2011-12, then 

replaced by “ED stay—waiting time (to commencement of clinical care)” 

in 2012-13 

• “Non-admitted patient ED service episode—service commencement date 

and time” has been included since 2005-06, then replaced by “ED stay – 

presentation date and time”, and “Non-admitted patient ED service 

episode—clinical care commencement date and time” in 2012-13. 
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• “Non-admitted patient ED service episode—triage date and time” has 

been included since 2005-06 

•  “Non-admitted patient ED service episode—episode end time” has been 

included since 2006-07, and “Non-admitted patient ED service episode—

episode end date” since 2012-13. 

• “Non-admitted patient ED service episode—patient departure status” was 

included in 2004-05 and replaced by “Non-admitted patient ED service 

episode—episode end status” in 2006-07 

• “Health service event—presentation date and time” has been excluded 

since 2006-07 

• “Non-admitted patient ED service episode—transport mode (arrival)” 

was included in 2004-05 and replaced by “ED stay—transport mode 

(arrival)” in 2012-13 

• “Person—area of usual residence, geographical location code” was 

included in 2004-05 and replaced by “Person—area of usual residence, 

statistical area level 2 (SA2) code” in 2012-13 

• “Address—Australian postcode” has been included since 2013-14 

• “ED stay—diagnosis classification type”, “ED stay—principal 

diagnosis”, “ED stay—additional diagnosis”, and “ED stay—urgency-

related group (URG) major diagnostic block” have been included since 

2013-14, as has “ED stay—URG (v1.3)”  

• “Record—identifier” has been included since 2014-15 

The scope of the NNAPEDCD remained consistent until 2011-12 and then was 

modified in 2012-13, 2013-14 and 2015-16. (see Table 2.1).[71-82] Initially, patients 

who were treated in ED as admitted patients within the ED environment, had this 
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period of care excluded from the NNAPEDCD because they were a part of the 

Admitted Patient Care NMDS. The scope of the NNAPEDCD initially comprised peer 

group A (principal referral and specialist women’s and children’s hospitals) and peer 

group B (large hospitals) (see Appendix 2). In 2012-13, patients who were admitted 

and remained within the ED environment (e.g. in an observation unit, short-stay unit, 

ED ward or awaiting a bed in an admitted patient ward of the hospital) were retained 

in the NNAPEDCD until they physically departed the ED.[72,75] Therefore, the 

terminology changed from the “non-admitted patient ED service episode” to “ED stay” 

in many data items since 2012-13, as mentioned in section 1.3.1. In 2013-14, all public 

hospitals were included,[83] the number of hospitals increasing from 204 to 289, 

primarily due to the inclusion of an additional 85 hospitals from NSW (Table 2.2). 

Since 2015-16, the care provided to patients in GP co-located units after being triaged 

within the ED has remained in-scope until commencement of clinical care.  

The coverage of data within the NNAPEDCD varied by jurisdiction and was 

not necessarily 100%. There were a number of ED presentations missing episode-level 

data, and ED presentations with episode-level data not recording a principal diagnosis 

(see Table 2.3). The most missing data on principal diagnosis was for SA in 2008-09 

(63%), and WA otherwise. 

ED data from the NNAPEDCD is regularly published by the AIHW in two 

series: Australian Hospital Statistics (AHS)[46,83-94] and Mental Health Services in 

Australia (MHSA).[34-45]  
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Table 2.1: Change in scope of inclusion criteria of the NNAPEDCD, 2004-05 to 2016-17 

Changes in the scope of inclusion criteria 2004-05 to 2011-12 2012-13 to 2016-17 

Patients who were dead on arrival Not stated In scope (if an ED clinician certified the death of the patient) 

Patients who leave the ED after being triaged and then advised 

of alternative treatment options 

Not stated In scope. 

Advice provided by telephone or videoconferencing Not stated Not in scope 

Care provided to patients who are being treated in an ED site as 

an admitted patient (e.g. in an observation unit, short-stay unit, 

“ED ward” or awaiting a bed in an admitted patient ward of the 

hospital) 

Not in scope 

(included in APC 

NMDS) 

In scope (there is an overlap in scope of the NAPEDC NMDS and the APC 

NMDS). 

 2004-05 to 2012-13 2013-14 to 2016-17 

Inclusion of hospital and EDs EDs in Peer Group A and B 

hospitals 

EDs in public hospitals where the ED meets the following criteria: 

• Purposely designed and equipped area with designated assessment, 

treatment and resuscitation areas. 

• Ability to provide resuscitation, stabilisation and initial management 

of all emergencies. 

• Availability of medical staff in the hospital 24 hours a day. 

• Designated emergency department nursing staff and nursing unit 

manager 24 hours per day 7 days per week. 
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 2004-05 to 2012-13 2013-14 and 2014-15 2015-16 and 2016-17 

Care provided to patients in GP co-located units. Not stated Not in scope Not in scope  

(However, presentations to EDs that result in a 

referral to a GP co-located unit after 

registration, but before commencement of 

clinical care, are in scope) 

Abbreviations: APC: Admitted Patient Care; ED: Emergency Department; GP: General Practice; NMDS: National Minimum Data Set; NNAPEDCD: National Non-

Admitted Patient Emergency Department Care Database.  

Source: Metadata Online Registry: Non-admitted patient emergency department care NMDS 2004-05 to 2015-16[71-82] 
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Table 2.2: Number of public hospitals that supplied episode-level data for the NNAPEDCD, by hospital classification, 2004-05 to 2016-17 
 

2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14‡ 2014-15 2015-16 2016-17 

Australia 
            

 
Total number of hospitals reporting ED episode-level data 148 153 164 165 184 184 186 203 204 289 290 287 287 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 73 77 81 81 83 84 87 89 89 39 41 39 40 
Large hospitals (Peer Group B)† 43 41 38 43 39 41 39 37 38 // // // // 
Other public acute group A hospitals // // // // // // // // // 60 60 60 60 
Public acute group B hospitals // // // // // // // // // 45 45 45 44 
Public acute group C hospitals // // // // // // // // // // 55 55 55 
Other hospital 32 35 45 41 62 60 60 77 77 145 89 88 88 

NSW 
            

 
Total number of hospitals reporting ED episode-level data 57 62 71 71 85 84 86 95 95 180 178 177 177 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 25 27 28 28 28 29 29 30 30 13 13 13 13 
Other public acute group A hospitals // // // // // // // // // 22 22 22 22 
Large hospitals (Peer Group B)† 16 14 12 15 15 16 14 13 13 // // // // 
Public acute group B hospitals // // // // // // // // // 17 17 17 17 
Other hospital 16 21 31 28 42 39 43 52 52 128 88 87 87 
Public acute group C hospitals // // // // // // // // // // 38 38 38 

VIC 
            

 
Total number of hospitals reporting ED episode-level data 38 38 38 38 38 39 39 40 40 40 40 40 40 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 19 19 20 20 20 20 22 22 22 9 9 9 9 
Other public acute group A hospitals // // // // // // // // // 15 15 15 15 
Large hospitals (Peer Group B)† 11 13 12 13 12 13 11 12 12 // // // // 
Public acute group B hospitals // // // // // // // // // 9 9 9 9 
Other hospital 8 6 6 5 6 7 6 6 6 7 1 1 1 
Public acute group C hospitals // // // // // // // // // // 6 6 6 

QLD 
            

 
Total number of hospitals reporting ED episode-level data 21 21 21 22 26 26 26 26 27 27 28 26 27 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 15 15 16 17 18 18 18 19 19 7 8 6 7 
Large hospitals (Peer Group B)† 6 6 5 5 4 4 4 3 4 // // // // 
Other public acute group A hospitals // // // // // // // // // 12 12 12 12 
Public acute group B hospitals // // // // // // // // // 8 8 8 8 
Public acute group C hospitals // // // // // // // // // // 0 0 0 
Other hospital 0 0 0 0 4 4 4 4 4 0 0 0 0 

WA 
            

 
Total number of hospitals reporting ED episode-level data 13 14 16 16 16 16 16 17 17 17 19 19 18 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 4 5 6 6 6 7 7 7 7 4 5 5 5 
Large hospitals (Peer Group B)† 5 5 6 6 5 4 7 7 7 // // // // 
Other public acute group A hospitals // // // // // // // // // 4 4 4 4 
Public acute group B hospitals // // // // // // // // // 6 6 6 5 
Public acute group C hospitals // // // // // // // // // // 4 4 4 
Other hospital 4 4 4 4 5 5 2 3 3 3 0 0 0 



Chapter 2. Methods Quang Nhat Tran 

Page 20 

 
2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14‡ 2014-15 2015-16 2016-17 

SA 
            

 
Total number of hospitals reporting ED episode-level data 8 8 8 8 8 8 8 14 14 14 14 14 14 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 5 5 5 5 5 5 5 5 5 3 3 3 3 
Large hospitals (Peer Group B)† 2 2 2 2 2 2 2 1 1 // // // // 
Other public acute group A hospitals // // // // // // // // // 3 3 3 3 
Public acute group B hospitals // // // // // // // // // 4 4 4 4 
Public acute group C hospitals // // // // // // // // // // 4 4 4 
Other hospital 1 1 1 1 1 1 1 8 8 4 0 0 0 

TAS†† 
            

 
Total number of hospitals reporting ED episode-level data 4 3 3 3 4 4 4 4 4 4 4 4 4 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 2 3 3 2 2 2 2 2 2 1 1 1 1 
Large hospitals (Peer Group B)† 2 .. .. 1 1 1 1 1 1 // // // // 
Other public acute group A hospitals // // // // // // // // // 2 2 2 2 
Public acute group B hospitals // // // // // // // // // 1 1 1 1 
Public acute group C hospitals // // // // // // // // // // 0 0 0 
Other hospital 0 0 0 0 1 1 1 1 1 0 0 0 0 

ACT 
            

 
Total number of hospitals reporting ED episode-level data 2 2 2 2 2 2 2 2 2 2 2 2 2 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 1 1 1 1 2 1 2 2 2 1 1 1 1 
Large hospitals (Peer Group B)† 1 1 1 1 0 1 0 .. 0 // // // // 
Other public acute group A hospitals // // // // // // // // // 1 1 1 1 
Public acute group B hospitals // // // // // // // // // 0 .. .. .. 
Public acute group C hospitals // // // // // // // // // // .. .. .. 
Other hospital 0 0 0 0 0 0 .. .. 0 0 .. .. .. 

NT 
            

 
Total number of hospitals reporting ED episode-level data 5 5 5 5 5 5 5 5 5 5 5 5 5 
Principal referral and specialist women’s and children’s hospital (Peer Group A)† 2 2 2 2 2 2 2 2 2 1 1 1 1 
Large hospitals (Peer Group B)† 0 .. .. 0 0 0 .. .. 0 // // // // 
Other public acute group A hospitals // // // // // // // // // 1 1 1 1 
Public acute group B hospitals // // // // // // // // // 0 .. .. .. 
Public acute group C hospitals // // // // // // // // // // 3 3 3 
Other hospital 3 3 3 3 3 3 3 3 3 3 .. .. .. 

Abbreviations and symbols: ..: Not available / Not provided; //: Not applicable; AHS: Australian Hospital Statistics; ED: Emergency Department; MHSA: Mental Health Services in Australia; NNAPEDCD: National Non-Admitted 

Patients Emergency Department Care Database;  

† Episode-level data were required for public hospitals classified as Peer Group A (Principal referral and specialist women’s and children’s hospitals) and B (Large hospitals)  

†† In Tasmania, episode-level data for large hospitals in 2004-05 were reported for two campuses, and data for 2007-08 included Mersey Community Hospital 

‡ Since 2013-14, a new hospital classification system has been applied and data collection has been changed with all hospitals included. 

Sources: Australian Hospital Statistics[46,83-94] 
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Table 2.3: Percentage of ED presentation with episode-level data that had a principal diagnosis† in 

Australia, by jurisdiction, 2004-05 to 2016-17 

 
Australia NSW VIC QLD WA SA TAS ACT NT 

2004-05 93 95 95 100 71 86 100 83 92 

2005-06 92 95 90 100 74 91 100 100 94 

2006-07 92 95 90 100 70 91 100 100 94 

2007-08 89 86 90 100 70 90 100 100 98 

2008-09 90 89 93 100 76 63 100 100 98 

2009-10 92 92 94 95 76 97 89 100 100 

2010-11 92 89 98 95 76 97 95 100 100 

2011-12 92 88 98 95 77 98 100 100 100 

2012-13 92 90 98 95 76 98 100 100 100 

2013-14 95 93 100 100 75 97 100 100 100 

2014-15 94 94 95 100 77 96 97 100 92 

2015-16 95 97 95 99 83 96 97 .. 93 

2016-17 96 98 95 96 91 97 99 100 93 

Abbreviations and symbols: ..: Not available / Not provided; ACT: Australian Capital Territory; NSW: 

New South Wales; NT: Northern Territory; QLD: Queensland; SA: South Australia; TAS: Tasmania; 

VIC: Victoria; WA: Western Australia;  

†The proportion of ED occasions of service reported at episode-level to the NNAPEDCD that had a 

diagnosis;  

Sources: Australian Hospital Statistics[46,83-94] 

2.3.2. Australian Hospital Statistics (AHS) 

The AHS series reports the characteristics and activity of Australia’s hospitals, 

based on data supplied from state/territory authorities and included in the NPHED, the 

NNAPEDCD, the National Elective Surgery Waiting Times Data Collection, and the 

National Hospital Morbidity Database.[46,83-94] The AHS series of reports comprises 

Australian Hospital Statistics for 2004-05 to 2012-13,[46,84-91] Australian Hospital 

Statistics: Emergency department care 2013-14,[83] and Emergency department care: 

Australian Hospital Statistics for 2014-15 to 2016-17.[92-94]  

ED data provided in the AHS series includes the episode-level data on ED 

presentations by remoteness area of hospitals, triage category, waiting time, type of 
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ED visit, sex, age group, Indigenous status, arrival mode – transport, departure status 

(also known as “episode-end-status” from 2006-07), length of stay, and time of 

presentation. Number and percentage of ED presentations by principal diagnosis ICD-

10-AM chapter and major diagnostic block for public hospital ED have been reported 

in the AHS series since 2013–14. However, detail on episode-level data for any 

particular diagnostic group has not been covered in this series. 

2.3.3. Mental Health Services in Australia (MHSA) 

The MHSA series is a specific sub-series of the AHS that reports on episodes 

of care with a MH-related principal diagnosis, defined by the AIHW as episodes with 

a principal diagnosis limited to Chapter 5 – Mental and behavioural disorders (F00-

F99) of the ICD-10-AM. The MHSA series comprises ED data for presentations with 

MHdx from 2004-05 to 2016-17,[34-45] with the exception of 2013-14, which was not 

published. Different disease classification systems have been used across jurisdictions, 

including the International Statistical Classification of Diseases and Related Health 

Problems, 9th revision, Clinical Modification (ICD-9-CM), International Statistical 

Classification of Diseases and Related Health Problems, 10th revision, Australian 

Modification (ICD-10-AM), and Systematized Nomenclature of Medicine – Clinical 

Terms (SNOMED-CT). The principal diagnosis, if coded using disease classification 

systems other than ICD-10-AM, was initially mapped to ICD-10-AM by relevant 

jurisdiction authorities. However, from 2016-17, mapping was undertaken by the 

AIHW. MH diagnoses are reported by the AIHW based on ICD-10-AM F-codes (F00-

F99) or equivalent codes, for example, ICD-9-CM codes 290-319 (see Table 2.4). 
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Table 2.4: MH principal diagnosis codes classified by ICD-10-AM and ICD-9-CM 

ICD–10–AM codes ICD–9-CM codes 

F00–F09: Organic, including symptomatic, 

mental disorders 

290, 293, 294, 310 

F10–F19: Mental and behavioural disorders 

due to psychoactive substance use  

291, 292, 303, 304, 305 (excl. 305.8 and 305.9) 

F20–F29: Schizophrenia, schizotypal and 

delusional disorders 

295, 297, 298 (excl. 298.0, 298.1, 298.2), 301.22 

F30–F39: Mood (affective) disorders 296, 298.0, 298.1, 300.4, 301.1, 311 

F40–F48: Neurotic, stress-related and 

somatoform disorders 

298.2, 300 (excl. 300.4, 300.19), 306 (excl. 306.3, 

306.51, 306.6), 307.53, 307.80, 307.89, 308, 309 

(excl. 309.21, 309.22) 

F50–F59: Behavioural syndromes associated 

with physiological disturbances and physical 

factors 

302.7, 305.8, 305.9, 306.3, 306.51, 306.6, 307.1, 

307.4, 307.5 (excl. 307.53), 316, 648.44 

F60–F69: Disorders of adult personality and 

behaviour 

300.19, 301 (excl. 301.1, 301.22), 302 (excl. 

302.7), 312.3 

F70–F79: Mental retardation 317, 318, 319 

F80–F89: Disorders of psychological 

development 

299, 315, 330.8 

F90–F98: Behavioural and emotional disorders 

with onset usually occurring in childhood and 

adolescence 

307.0, 307.2, 307.3, 307.6, 307.7, 307.9, 309.21, 

309.22, 312 (excl. 312.3), 313, 314 

F99: Unspecified mental disorder — 

Abbreviations: excl.: excluding; ICD-10-AM: International Statistical Classification of Diseases and 

Related Health Problems, 10th revision, Australian Modification; ICD-9-CM: International Statistical 

Classification of Diseases and Related Health Problems, 9th revision, Clinical Modification. 

Source: Mental Health Services in Australia.[34-45] 

Data reported in the MHSA series include MHdx presentations in public 

hospitals: 

• By patient demographic characteristics (age group, sex, Indigenous status), 

for Australia; 

• By principal diagnosis (ICD-10-AM) for Australia and each jurisdiction;  

• By triage category for Australia and each jurisdiction; 
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• By departure status (or episode-end-status) for Australia and each 

jurisdiction; 

• By arrival mode for Australia and each jurisdiction (since 2016-17); 

• By type of visit to ED for Australia and each jurisdiction (since 2016-17);  

• By remoteness area of hospital for Australia and each jurisdiction (since 

2016-17); 

• By DVA status for Australia and each jurisdiction (since 2016-17). 

Since 2016-17, data reported in the MHSA has also included waiting time and 

length of stay of MHdx presentations in public hospitals for Australia and each 

jurisdiction. 

Cross tabulations have not been reported for MHdx presentations, except for 

diagnostic group, triage category, and episode-end status by jurisdiction. 

2.3.4. Data quality 

Data within the NNAPEDCD were collected in individual hospitals following 

the data definitions in the NHDD, then supplied to each jurisdiction’s authorities for 

compilation.[71] The jurisdictional authorities then provided these data to the AIHW 

for further cleaning, refinement, compilation, and reporting. Under the National Health 

Information Agreement, each data contributor takes responsibility for the quality and 

completeness for the data they contribute.[67] At the national level, the supplied data is 

cleaned based on the data quality and timeliness protocol agreed by the AIHW and the 

Commonwealth Department of Health and Ageing.[71]  

Although data quality control measures are not detailed in the AIHW reports, 

the data are considered reliable by the AIHW.[46] Considerations include the alignment 

of the national data collection process with the development of the National Health 
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Data Dictionary (see section 1.1.5), improving the consistency of data items collected 

across jurisdictions over time. Further, the AIHW has supported mapping across ICD-

9-CM to ICD-10-AM diagnostic coding systems (see section 2.3.3), taking over the 

translation process in 2016-17, which should improve consistency in diagnosis coding. 

Only data for 3-character chapter level codes, rather than the most refined (5- or 6-

character level) ICD-10-AM diagnostic codes that may be collected have been 

reported,[46] which will minimise potential variations in coding. Finally, given that the 

smallest locale assessed is the jurisdictional level, any differences in local coding 

practices (i.e. at individual hospital level) should have minimal overall impact, 

particularly given the use of chapter level diagnostic codes. The robustness of NMDS 

and NNAPEDCD data are reflected un used for national policy development.[46]  

2.3.5. Extracted data items from AHS and MHSA 

Data extracted from both AHS and MHSA series for Australia and each 

jurisdiction, comprised hospitals reporting episode-level data, all ED presentation with 

episode-level data (EDep), episode-level data with a principal diagnosis (EDdx), 

presentations with a principal MH-diagnosis (MHdx); EDep and MHdx presentations by 

sex, age group, triage group, and episode-end status, and MHdx presentations by MHdx 

group. Details of coverage for each variable over the period 2004-05 to 2016-17 are 

listed in Table 2.5. As reflected in Table 2.5, limited cross-tabulations were available 

for all ED presentations, and even fewer for MHdx presentations. Among the cross-

tabulations available for MHdx presentations, this thesis analysed and reported data for 

triage category by jurisdiction, episode-end-status by jurisdiction, and diagnostic 

group by jurisdiction. However, the recently reported cross-tabulations (since 2016-

17),[45] i.e. arrival mode by jurisdiction, Department of Veterans Affairs (DVA) by 
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jurisdiction, seen-on-time presentations by jurisdiction, length of stay by jurisdiction, 

were not analysed due to insufficient data for trend analysis. Extraction of 

presentations by Indigenous status were considered but excluded, given concerns 

about data quality across jurisdictions, the AIHW holding these data “should be used 

with caution”.[46]  

2.3.5.1. Age Groups 

For the purpose of studies in this thesis, the following age groups as employed 

in the MHSA series were used: 

• 0-14 years of age (referred as “children”), 

• 15-24 years of age (referred as “youth”), 

• 25-34 years of age (referred as “younger adult”), 

• 35-44 years of age, 

• 45-54 years of age, 

• 55-64 years of age, 

• ≥65 years of age (referred as “older people”). 

2.3.5.2. Australasian Triage Scale (ATS) 

The Australasian Triage Scale (ATS) is used to categorise ED patients based 

on their clinical urgency, based on the maximum waiting time to be seen.[95] The ATS 

was developed by the Australasian College for Emergency Medicine, and has been 

officially used since 2000 when it superseded the National Triage Scale (NTS), which 

had been developed from the Ipswich Triage Scale (ITS).[95] The ATS comprises five 

levels as follows: 

• ATS-1 – “Resuscitation”: need to be seen immediately (within seconds), 

• ATS-2 – “Emergency”: need to be seen within 10 minutes, 
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• ATS-3 – “Urgent”: need to be seen within 30 minutes, 

• ATS-4 – “Semi-urgent”: need to be seen within 60 minutes, 

• ATS-5 – “Non-urgent”: need to be seen within 120 minutes.  

For the purpose of this thesis, high acuity presentations were defined as 

comprising ATS-1 and ATS-2 presentations. 
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Table 2.5: Data extracted from the AHS and the MHSA series 

Data item Type of data Source Coverage 

Hospitals reported episode-level data Absolute 

number 

AHS Australia (2004-05 to 2016-17); 

Each jurisdiction (2004-05 to 2016-17) 

All ED presentation with episode-level data (EDep) Absolute 

number 

AHS Australia (2004-05 to 2016-17); 

Most jurisdictions (2004-05 to 2016-17), except ACT 2015-16 

ED presentation with episode-level data that has a 

principal diagnosis (EDd x) 

Percentage  AHS Australia (2004-05 to 2016-17); 

Most jurisdictions (2004-05 to 2016-17), except ACT 2015-16 

ED presentation with a MH principal diagnosis 

(MHd x) 

Absolute 

number 

MHSA Australia (2004-05 to 2016-17, except 2013-14); 

Most jurisdictions (2004-05 to 2016-17), except ACT 2015-16 

AHS for 

2013-14 

Australia (2013-14) 

EDep presentations by sex† Absolute 

number 

AHS Australia (2004-05 to 2016-17) 

MHd x presentations by sex† Absolute 

number 

MHSA Australia (2004-05 to 2016-17) 

EDep presentations by age group†† Absolute 

number 

AHS Australia (2004-05 to 2016-17) 

MHd x presentations by age group†† Absolute 

number 

MHSA Australia (2004-05 to 2016-17) 
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Data item Type of data Source Coverage 

EDep presentations by triage group‡ Absolute 

number 

AHS Australia (2004-05 to 2016-17); 

Most jurisdictions (2006-07 to 2016-17), except ACT 2014-15 and 2015-16 

MHd x presentations by triage group‡ Absolute 

number 

MHSA Australia (2004-05 to 2016-17); 

Most jurisdictions (2004-05 to 2016-17), except 2013-14, and ACT 2014-15 and 

2015-16 

EDep presentations by episode-end-status§ Absolute 

number 

AHS Australia (2004-05 to 2016-17); 

Most jurisdictions (2004-05 to 2016-17), except ACT 2015-16 

MHd x presentations by episode-end-status§ Absolute 

number 

MHSA Australia (2004-05 to 2016-17); 

Most jurisdictions (2004-05 to 2016-17), except 2013-14, and ACT 2014-15 and 

2015-16 

MHd x presentations by MHd x group⁋ Absolute 

number 

MHSA Australia (2004-05 to 2016-17), except 2013-14; 

Most jurisdictions (2004-05 to 2016-17), except 2013-14, and ACT 2014-15 and 

2015-16. 

Data for F70-89 were missing for QLD 2012-13 and 2014-15; SA 2008-09 and 

2009-10; TAS 2008-09; and ACT and NT 2009-10. 

Data for F70-F79 and F99 were missing for NT 2016-17 

Abbreviations: ACT: the Australian Capital Territory; AHS: Australian Hospital Statistics; ED: Emergency Department; MH: Mental Health; MHSA: Mental Health Services 

in Australia; NT: Northern Territory; QLD: Queensland; SA: South Australia; TAS: Tasmania;  

† Sex reported in the AIHW’s reports comprises male and female 

†† Age groups used in the AIHW’s reports comprises 0-14 (“children”), 15-24 (“youth”), 25-34 (“younger adult”), 35-44, 45-54, 55-64, and ≥65 (“older people”). 

‡ Triage category was based on the Australian Triage Scale (ATS), comprises ATS-1 (“Resuscitation”), ATS-2 (“Emergency”), ATS-3 (“Urgent”), ATS-4 (“Semi-urgent”), 

and ATS-5 (“Non-urgent”) 
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§ Episode-end-status (also known as “departure status” before 2006-07) comprises “Admitted to this hospital”, “Completed”, “Referred/Transferred to other hospital for 

admission”, “Did not wait”, “Left at own risk”, “Died in ED as a non-admitted patient”, “Dead on arrival”, “Left the ED without being seen”, and “Not reported” 

⁋ MHd x group based on the International Statistical Classification of Diseases and Related Health Problems, 10th revision, Australian Modification (ICD-10-AM) – F-codes, 

comprises: 

F00–F09:  Organic, including symptomatic, mental disorders 

F10–F19:  Mental and behavioural disorders due to psychoactive substance use  

F20–F29:  Schizophrenia, schizotypal and delusional disorders 

F30–F39:  Mood (affective) disorders 

F40–F48:  Neurotic, stress-related and somatoform disorders 

F50–F59:  Behavioural syndromes associated with physiological disturbances and physical factors 

F60–F69:  Disorders of adult personality and behaviour 

F70–F79:  Mental retardation 

F80–F89:  Disorders of psychological development 

F90–F98:  Behavioural and emotional disorders with onset usually occurring in childhood and adolescence 

F99:  Unspecified mental disorder 

Sources: Australian Hospital Statistics,[46,83-94] Mental Health Services in Australia.[34-45] 
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2.3.5.3. Episode-end-status (also known as “departure status”) 

Departure status within the NMDS comprises the following categories: 

• “Admitted to this hospital”: Admitted to the same hospital with the ED 

presentation, either short stay unit, hospital-in-the-home or non-ED 

hospital ward 

• “Completed”: Non-admitted patient ED service episode completed - 

departed without being admitted or referred to another hospital 

• “Referred/Transferred to other hospital for admission”: Non-admitted 

patient ED service episode completed – referred/transferred to another 

hospital for admission 

• “Did not wait to be attended by a health care professional” 

•  “Left at own risk”: Left at own risk after being attended by a health 

care professional but before the non-admitted patient ED service 

episode was completed 

• “Died in ED as a non-admitted patient” 

• “Dead on arrival”: patient dead on arrival without being treated in ED, 

and ED clinician certified the death of patient 

• “Left the ED without being seen”: Registered, advised of another health 

care service, and left the ED without being attended by a health care 

professional); 

• “Not reported”. 

For the purpose of this thesis, admitted presentations were defined as 

comprising “Admitted to this hospital” and “Referred/Transferred to other hospital for 

admission”. 
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2.3.6. Derived data items  

Data items derived/calculated for the purposes of this thesis were: 

• The number of ED presentations with episode-level data that had a 

principal diagnosis (EDdx): estimated by multiplying the reported 

number of ED presentations with episode-level data (EDep) by the 

reported proportion of presentations with a diagnosis, for Australia and 

each jurisdiction, for each year; 

• The proportion of MHdx presentations: estimated by dividing the 

number of MHdx presentations by the number of EDdx presentations 

• The number of presentations (EDep, EDdx and MHdx presentations) per 

10,000 population (also referred to as the “population rate”): estimated 

by dividing the number of presentations by the resident population at 

the end of the financial year, then multiplying by 10,000.  

• The age-specific population rates of EDep, EDdx, and MHdx 

presentations: estimated based on the age-specific population at the end 

of the financial year 

• The difference (x-fold): calculated by dividing the number, rate or 

proportion of presentations in 2016-17 by those in 2004-05 or the 

earliest for which data were available.  

• The rate of change in value of an indicator (i.e. number, rate or 

proportion of presentations): assessed as average annual growth rate 

(AAGR) and compound annual growth rate (CAGR). The AAGR is the 

arithmetic mean of the increases in value of an indicator over a period 

of time, based on the assumption of a linear increase. The CAGR is the 

rate of return for the indicator based on the assumption of an 
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exponential increase. The CAGR is estimated by the following 

equation: 

𝐶𝐴𝐺𝑅𝑦𝑒𝑎𝑟_𝑥 = (
𝑉𝑥
𝑉1
)

1
𝑛⁄

− 1 

Where: 

CAGRyear_x is the compounding annual growth rate in value for 

the period between the first year and year x 

Vx is the value in year x 

V1 is the value in the first year of the period 

n is the number of years, equal to x - 1 

• Proportions and rates of presentations per 10,000 population: estimated 

for EDep presentations and MHdx presentations, by sex, by age group for 

Australia, and by sex, age group, diagnostic group, by high acuity level, 

and by admission status for Australia and each jurisdiction, for each 

year where data was available.  

As states/territories differed in the collection and coding of ED presentations 

with a diagnosis of F70-F98 (see Table 2.5), the proportion of presentations by 

diagnostic group were assessed with and without F70-F98 as a form of sensitivity 

analysis. 

2.3.7. Statistical analysis 

Three types of statistical analyses were used in studies undertaken for this 

thesis. A general description of these analyses is provided below, with detailed 

methods provided in the corresponding Chapters. Statistical significance was 

identified with p-value ≤ 0.05. Data were entered into Microsoft Excel 2016,[96] then 

exported to Stata 14.[97]  
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2.3.7.1. Simple linear regression 

Simple linear regression was used to analyse the trends in the proportion of all 

ED presentations with a MHdx in Study 2 (Chapter 4), and trends in the population 

rates of high acuity and admitted ED and MHdx presentations in Study 5 (Chapter 7). 

These models were stratified for Australia and each jurisdiction, with “year” included 

as the only explanatory factor.  

2.3.7.2. Multivariable generalised linear regression 

Multivariable generalised linear regression was used in Study 2 (Chapters 4) 

to Study 5 (Chapter 7). In Study 2, this model was used to compare the proportions of 

MHdx presentations across jurisdictions and with the national average (the reference 

group). Data from SA were excluded in 2004-05 and 2008-09 due to an unexpectedly 

large proportion of data missing a diagnosis code. Also, in Study 2, this model was 

used to analyse the trends, and to test for a difference in trends between males and 

females, with sex, year, and an interaction term between these factors. In Study 3, this 

model employing a log link was used to model the proportion of all ED presentations 

with a MH diagnosis, with age group, year, and an interaction term between these, 

included to estimate trend, and to test for a difference in trend between the age groups. 

In Study 5, this model was employed to compare the population rates of high acuity 

and admitted ED and MHdx presentations across jurisdictions with the national 

average. The contribution (%) of each jurisdiction to the total number of Australian 

ED presentations in each year was included as a weighting term, due to significantly 

different numbers of ED presentations across jurisdictions.  
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2.3.7.3. Breakpoint analysis 

Breakpoints were tested for jurisdictions using statistical goodness-of-fit tests. 

Likelihood ratios were used to optimise the breakpoints and compare the models with 

a breakpoint to the model with a simple trend.  

2.4. Ethical issues 

As we collated and analysed publicly available secondary data, we did not seek 

ethics approval. 
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Chapter 3. A systematic review of international trends in 

mental health-related emergency department presentations 

between 1985 and 2015 

3.1. Preface 

This chapter presents Study 1 of this thesis, which is a systematic review of the 

peer-reviewed literature reporting data on mental health (MH)-related emergency 

department (ED) presentations (MHrED presentations) published between 1985 and 

2015. This chapter details study identification, characteristics of the reviewed studies, 

trends in the proportions of MHrED presentations. A manuscript of this study is under 

review, with a revision requested by Psychiatric Services. 

3.2. Introduction 

People with mental health conditions (MHC) are classified as a vulnerable 

group, facing stigma, discrimination, violence, abuse, limited access to health, social 

and emergency services, less education, and a higher risk of unemployment, physical 

disability and premature death.[1] Mental illnesses are the leading cause of disability in 

the developed world,[10,98,99] and prevalence has increased in recent decades.[3,98,100]  

Models of care for people with severe mental illness, such as schizophrenia and 

other psychotic disorders, have undergone significant change over the last half-a-

century, commencing with deinstitutionalisation.[9,11,12] Concurrent with 

deinstitutionalisation was to be the development of community-based services. 

However, a survey of experts from countries where deinstitutionalisation has been 

implemented identified the concern that deinstitutionalisation was largely simplified 

to de-hospitalisation,[14] with insufficient resources and infrastructure provided 
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towards community-based mental health services. Such inadequate community 

resourcing may have many consequences for mental health care provision and 

utilisation,[8,15-17] including homelessness, “re-institutionalisation” and “trans-

institutionalisation” to correctional facilities.[18,19] An increase of MHrED 

presentations in general hospitals may be another consequence.[20] 

In addition to deinstitutionalisation, reductions in psychiatric bed numbers 

have occurred in the US,[12,101] Australia[22] and many other Organisation for Economic 

Co-operation and Development (OECD) countries.[21] The OECD has expressed 

concern that countries with low rates of psychiatric bed numbers, including the US, 

Canada and Australia, may not be able to meet the demand of MH patients in the 

community. Regarding Australia, Allison et al. (2015) identified an 8-fold reduction 

in psychiatric bed numbers per 100,000 population over the five decades to 2014. 

Sharing the concerns raised by the OECD, Allison et al. (2015) further suggested that 

limited access to inpatient care due to inadequate bed numbers may lead to worsening 

symptoms in individuals with a severe mental illness; longer stays in emergency 

departments (ED), and high readmission rates.[21,22] The decrease in psychiatric bed 

numbers is likely to impact demand for emergency care by people with MHCs, 

particularly those with severe mental illness.[8,9,22] 

In order to comprehensively understand the burden of MH-related 

presentations in general hospital EDs, there is a need to conduct a systematic review 

of studies reporting the proportion of MHrED presentations in general hospitals. To 

date, a systematic review and meta-analysis of MHrED presentations in adults in 

general hospital EDs in countries with health systems considered comparable to the 

English National Health System has been undertaken for the period 2000 to July 

2014.[26] There have also been three systematic reviews of studies reporting MHrED 
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presentations by children to any type of hospital.[27-29] However, the need to understand 

the burden of MH-related presentations by all ages in general hospital EDs remains a 

necessity for supporting policy makers in resource allocation. 

A systematic review was undertaken to (1) examine the trends in the percentage 

of MHrED presentations in general hospitals between 1985 and 2015, and (2) 

determine the characteristics of the associated studies. 

3.3. Method 

An initial systematic search of the peer-reviewed literature was conducted in 

September 2015 with an update to December 2015. The following inclusion and 

exclusion criteria were applied. 

3.3.1. Inclusion criteria 

Observational studies assessing ED presentations for patients with a MH-

related diagnosis including psychotic disorders (ICD-9 codes 295.00-295.95 or ICD-

10 codes F20-F29) in general hospitals were included. Peer-reviewed papers published 

in English between 1985 and 2015 were included (Table 3.1). 

3.3.2. Exclusion criteria 

Studies without general population data, as well as trials, retracted 

publications, and studies focused on specific mental illnesses and specialised 

psychiatric hospitals or services were excluded. 

3.3.3. Search strategy for identification of studies 

A comprehensive search was performed on several databases, including 

EMBASE, Medline (Ovid), Cochrane, PsycINFO (ProQuest), EconLit (ProQuest), 

PILOTS (ProQuest), PsycARTICLES (ProQuest), ScienceDirect, Scopus, with 

vocabulary control by MeSH, EMTREE, ProQuest thesaurus and others regarding the 
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databases. The searching process followed Cochrane’s Handbook for Systematic 

Review of Interventions.[69] 

Table 3.1: Initial search terms (with BOOLEAN syntax) for the systematic review 

No. Terms 

#1 (mental* OR psych*) 

#2 (ill* OR health* OR disorder* OR problem* OR disease* OR 

condition* OR abnormal* OR confusion* OR defect* OR disturbance* 

OR insufficienc* OR symptom* OR derangement* OR issue* OR 

morbid* OR comorbid* OR complicat* OR predetermine* OR 

"reason-for-visit" OR care* OR syndrome* OR classif* OR diagnos* 

OR attribut* OR cause* OR relat*) 

#3 (emergen* OR urgen* OR ambulance* OR ambulatory OR triage* OR 

"ED" OR "DEM") 

#4 (service* OR care* OR present* OR visit* OR attend* OR use* OR 

utili* OR consum* OR demand* OR supply* OR pattern* OR 

prevalen* OR trend* OR profile OR manag* OR seek* OR rate* OR 

proportion* OR probabilit*) 

Proximity 

operator 

EMBASE: NEAR/n OVID: ADJn Cochrane: NEAR/n 

ProQuest: NEAR/n Scopus: W/n ScienceDirect: W/n 

Search 

terms (#1 

NEAR/3 

ADJ3 

W/3 

#2) AND (#3 

NEAR/4 

ADJ4 

W/4 

#4) 

Limit Search in: Title – Abstract; Language: English; Subjects: human; 

Publication year: 1985-2015; Publication type: article OR conference 

paper 

Abbreviation: ED: Emergency Department; DEM: Department of Emergency Medicine 

3.3.4. Search strategy, data extraction process and quality control 

The search strategy summarized in Table 3.1 was employed, then duplicates 

removed. Records were then independently assessed for inclusion by two review 

authors (Candidate and Author 1). Disagreements were resolved by another reviewer 
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(Author 2). Data were extracted independently by two authors (Candidate and Author 

3) using an agreed form. Study characteristics, including authors, year of publication, 

years of data assessment, type of publication, location, source and scope of data, and 

percentage of MHrED presentations or patients presenting to a general hospital ED for 

a MH condition in a specified period (months, years), were extracted. Disagreements 

were resolved through discussion with Author 1. For studies in which data were 

reported for multiple years or time periods, the data were recorded separately for each 

period. Data were analysed with Stata 12. 

3.3.5. Data synthesis and analysis 

A narrative synthesis was employed to interpret the results given data 

limitations and heterogeneity across studies and mental health systems.  

3.4. Results 

3.4.1. Studies identification 

The review process, summarised in Figure 3.1, identified 11,706 records 

through database searches with a further 346 articles identified through a search of 

reference lists of the retrieved full-texts. After assessment for eligibility, two articles 

were found to be reporting on the same study,[47,102] of which the earlier[47] was 

included in the review given the provision of more comprehensive data. An 

erratum[103] for one article[104] was also identified, the reference for the original article 

only is specified below. In total, 81 studies were included in the narrative synthesis. 
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Figure 3.1: The PRISMA Flow Diagram for the systematic review 

3.4.2. Characteristics of studies 

Table 3.2 provides an overview of the characteristics of included studies, 

including author, year of publication, location, the scope of data, timeframes, study 

population, and data of MHrED presentations. There were publications from 17 

countries, with an increasing number of publications over time (Figure 3.2). In the first 

half of the study period (i.e., papers published between 1985 and 2000), five 

publications were identified (Figure 3.3), and a total of seven until 2003; in the 

subsequent 12 years (2004-2015), 74 studies were published. During this second half 

of the study period, 11 studies were published between 2001 and 2005; 26 between 

2006 and 2010, and a further 39 between 2011 and 2015 reflecting an increasing 

trajectory. The annual growth rate over the entire study period was 30.1%: 2.0% for 

the period 1985-2002 and 59.3% for 2003-2015. The doubling time for publications 
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was 2.6 years across the entire study period, 1.5 years since 2003. The cumulative 

number of publications increased exponentially (R2=0.95). 

Studies from the US (n=43),[47-50,105-143] Australia (n=15)[30-33,59,63,144-152] and 

Canada (n=8)[11,104,153-158] predominated. There were small numbers of studies from 

European (n=8),[159-166] South American (n=1),[167] Asian (n=4),[168-171] African 

(n=1),[172] and Middle Eastern (n=1)[173] countries. The earliest study identified was 

from India, published in 1988 (Table 3.2, Table 3.3), with an unspecified year of data 

collection.[168] The year of data assessment was also not specified in four other studies, 

one each from Scotland (published in 1996),[161] Canada (published in 2006),[154] UK 

(published in 2007),[162] and Iran (published in 2012).[173] The earliest data knowingly 

assessed was for 1986 in a US study,[105] 1987 in a Canadian study,[11] and 1988 in 

another US study[106] (Figure 3.2). Publication lags ranged from one to seven years 

with an average of 3.8 years. 
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Table 3.2: Characteristic of individual studies included in the systematic review 

Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

US        

Puryear DA, et al. (1991)[105] Dallas, Texas 1 hospital May 1986 – May 1987 AAG 12  N/A 

Stebbins LA & Hardman GL (1993)[106] Newton, Massachusetts 1 hospital Jul 1988 – Jun 1989 AAG 5  N/A 

Little DR, et al. (2011)[123] Wisconsin 1 hospital Jan 2008 – Aug 2008 AAG  7.2 N/A 

Minassian A, et al. (2013)[130] San Diego, California 1 hospital Jan 2008 – Dec 2008 AAG 3.8 2.5 N/A 

Liu SW, et al. (2013)[128] Massachusetts 1 hospital Jan 2010 – Dec 2010 AAG  4.7 N/A 

Snowden M, et al. (2014)[134] Seattle, Washington 1 hospital 2013 AAG 8.8  N/A 

Buhumaid R, et al. (2015)[135] District of Columbia 1 hospital 2009 AAG  1.3 N/A 

Frank JW, et al. (2013)[127] Rhode Island Regional Jan 2007 – Dec 2009 AAG 3.9  N/P 

CDC (2013)[47] North Carolina Regional 2008-2010 AAG   ↑ 

   2008-2010  9.8   

   2008  8.3   

   2009  8.7   

   2010  9.3   

Hsia RY, et al. (2015)[138] California Regional 2005-2011 AAG   ↑ 

   2005  4.0   

   2006  4.0   

   2007  4.1   

   2008  4.2   

   2009  4.1   

   2010  4.4   

   2011  4.5   
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Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

Larkin GL, et al. (2005)[50] National National 1992-2001 AAG 5.4  ↑ 

Larkin GL, et al. (2006)[113] National National 1997-2003 AAG 6.5  N/P 

Slade EP, et al. (2010)[49] National National 2001-2006 AAG   ↑ 

   2001  3.0   

   2002  2.9   

   2003  3.0   

   2004  3.2   

   2005  3.3   

   2006  3.5   

Chakravarthy B, et al. (2013)[126] National National 2002-2008 AAG 6.8  ↑ 

   2002  6.4   

   2008  7.0   

Hartley D, et al. (2007)[116] National, rural National, rural Apr 2004 – Sep 2004 AAG 9.4  N/A 

Ku BS, et al. (2010)[121] National National 2005-2006 AAG 2.4  N/P 

Nalliah RP, et al. (2013)[48] National National 2008 AAG 12.5  N/A 

Nolan JM, et al. (2015)[140] National National 2008 AAG 6.5  N/A 

Watts S (2015)[143] National National 2010 AAG 7.3  N/A 

Vohra R, et al. (2015)[142] National National 2006-2011 AAG  10.0 ↑ 

Christodulu KV, et al. (2002)[107] Baltimore, Maryland 1 hospital Mar 1996 – Jun 1997 0-18 5  N/P 

Goldstein AB, et al. (2005)[110] Baltimore, Maryland 1 hospital Apr 2001 – Mar 2002 0-18 4.8  N/A 

Dorfman DH, et al. (2006)[111] Boston, Massachusetts 1 hospital Jan 2001 – Dec 2002  0-17 2.4  N/P 

Soto EC, et al. (2009)[120] New York City 1 hospital 2002 0-17 4.9  N/A 

Mahajan P, et al. (2007)[117] Michigan 1 hospital 2002 0-19 1.4  N/A 

Grupp-Phelan J, et al. (2009)[118] Cincinnati, Ohio; Detroit, Michigan; New York 4 hospitals 2002 0-19   N/A 
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Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

 Children Hospital of Michigan    2.4   

 Children’s National Medical Center    2.1   

 Morgan Stanley Children’s Hospital of New York 
Presbyterian 

   1.2   

 Cincinnati Children’s Hospital Medical Center    4.4   

Goldstein AB, et al. (2007)[114] Baltimore, Maryland 1 hospital 2004 0-18  1.7 N/A 

Waseem M, et al. (2011)[124] New York City 1 hospital Jan 2004 – Dec 2007 0-18 0.8  ↑ 

Sheridan DC, et al. (2015)[141] Portland, Oregon 1 hospital 2009-2013 1-19   ↑ 

   2009  1.1   

   2010  1.3   

   2011  1.2   

   2012  1.6   

   2013  1.7   

Matsu CR, et al. (2013)[129] Hawaii Regional Jan 2000 – Dec 2010 0-17   ↑ 

   2000  1.1   

   2001  1.4   

   2002  1.5   

   2003  1.7   

   2004  2.1   

   2005  2.7   

   2006  2.4   

   2007  2.5   

   2008  2.3   

   2009  2.6   

   2010  2.8   
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Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

Lynch S, et al. (2015)[139] Florida Regional Jul 2011 – Jun 2012 0-18 2.4  N/A 

Huffman LC, et al. (2012)[125] California Regional Jan 2005 – Dec 2009 5-17 5.1  N/P 

Sills MR, & Bland SD (2002)[108] National National 1993-1999 0-18 1.6  ↑ 

   1993  1.2   

   1994  1.6   

   1995  1.6   

   1996  1.6   

   1997  1.7   

   1998  2.0   

   1999  1.5   

Grupp-Phelan J, et al. (2007)[115] National National 1995-2001 0-18   ↑ 

   1995  2.0   

   1996  2.2   

   1997  2.4   

   1998  2.2   

   1999  2.4   

   2000  2.8   

   2001  2.7   

Case SD, et al. (2011)[122] National National 2001-2008 0-18 2.0  ↑ 

Pittsenbarger ZE, et al. (2014)[132] National National 2001-2010 0-18 2.0  ↑ 

Mahajan P, et al. (2009)[119] National National 2003-2005 0-19 3.3  N/P 

Simon AE & Schoendorf KC 
(2014)[133] 

National National 2001-2011 6-20   ↑ 

   2001  4.4   

   2002  4.1   
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Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

   2003  4.9   

   2004  5.5   

   2005  5.1   

   2006  5.2   

   2007  5.4   

   2008  5.8   

   2009  5.4   

   2010  5.5   

   2011  7.2   

Fahimi J, et al. (2015)[137] National National 1997-2010 11-24 4.3  N/P 

Kunen S, et al. (2006)[112] National National 2004 > 14  6.4 N/A 

Cully JA, et al. (2005)[109] Houston, Texas 1 hospital Jan 1994 – Sep 2001 ≥ 18 6.7  N/P 

Brennan JJ, et al. (2014)[131] San Diego, California Regional 2008-2010 ≥ 18 1.4 5.1 N/P 

Choi NG, et al. (2015)[136] National National 2012 ≥ 65 20.4  N/A 

Australia        

Kalucy R, et al. (2005)[33] Adelaide, South Australia 1 hospital 1993-2003 AAG   ↑ 

   1993  0.3   

   1994  0.6   

   1995  1.2   

   1996  1.7   

   1997  2.4   

   1998  2.5   

   1999  3.3   

   2000  3.6   
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Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

   2001  3.5   

   2002  4.3   

Bidargaddi N, et al. (2015)[59] South Australia Regional Jan 2004 – Jun 2011 AAG 4.2  ↑ 

Fry M & Brunero S (2004)[144] Sydney, New South Wales 1 hospital Sep 2002 – Aug2003 AAG 2.3  N/A 

Brunero S, et al. (2007)[146] Sydney, New South Wales 1 hospital Sep 2002 – Aug2003 AAG 2.4  N/A 

Lee S (2006)[30] Sydney, New South Wales 1 hospital Aug 2002 – Aug 2004 AAG 3.9  ↑ 

Lee S, et al. (2008)[148] Sydney, New South Wales 1 hospital 2003-2005 AAG 3.9  N/P 

Cutler D, et al. (2013)[150] Sydney, New South Wales 1 hospital 2011 Adult 4.6  N/A 

Starling J, et al. (2006)[145] Sydney, New South Wales 1 hospital Jul 2001 – May 2002 2-17 0.8  N/A 

Tankel AS, et al. (2011)[31] New South Wales Regional Jan 1999 – Dec 2006 AAG 3.3  ↑ 

   1999  2.9   

   2006  3.7   

Bost N, et al. (2015)[63] Gold Coast, Queensland 1 hospital Sep 2011 – Sep 2012 AAG 4.5  N/A 

Moore G, et al. (2007)[147] Melbourne, Victoria 1 hospital 2003-2004 AAG 4.6  N/P 

Knott JC, et al. (2007)[32] Victoria Regional, 5 hospitals May 2004 – Oct 2004 AAG   N/A 

 Victoria Regional   4.7   

 Alfred Hospital (Inner South) 1 hospital   4.8   

 Dandenong Hospital (Southern) 1 hospital   5.1   

 Maroondah Hospital (Outer East) 1 hospital   3.7   

 Geelong Hospital (Barwon) 1 hospital   5.5   

 Royal Melbourne Hospital (Inner West) 1 hospital   4.5   

Enticott JC, et al. (2015)[152] Cities of Greater Dandenong and Casey, Victoria Regional 2008-09 AAG 3.0  N/A 

Shafiei T, et al. (2011)[149] Melbourne, Victoria 1 hospital Aug 2008 and Jan 2009 18-65  5.3 N/P 

Alarcon-Manchego P, et al. (2015)[151] Victoria Regional, 4 hospitals May 2013 – Oct 2013 ≥ 18   N/A 
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Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

 Victoria Regional   5.5   

 Royal Melbourne Hospital (Inner West) 1 hospital   5.8   

 Dandenong Hospital (Southern) 1 hospital   6.5   

 Geelong Hospital (Barwon) 1 hospital   4.1   

 Alfred Hospital (Inner South) 1 hospital   5.8   

Canada        

Oyewumi LK, et al. (1992)[11] Saskatoon, Saskatchewan Regional, 3 hospitals Jul 1987 – Sep 1987 AAG   N/A 

 Saskatoon, Saskatchewan Regional   2.2   

 University Hospital 1 hospital   3.9   

 Saskatoon City Hospital 1 hospital   2.1   

 St. Paul’s Hospital 1 hospital   1.6   

Jarvis GE, et al. (2005)[153] Montreal, Quebec 1 hospital 1999 AAG 3.0  N/A 

Clarke DE, et al. (2006)[154] Winnipeg 1 hospital Unknown (1 month) AAG 5.3  N/A 

Kennedy A, et al. (2009)[155] Eastern Ontario 1 hospital Apr 2005 – Mar 2006 0-17  1.5 N/A 

Mapelli E, et al. (2015)[104] Vancouver, British Columbia 1 hospital 2002-2012 0-19 1.9  ↑ 

   2002  1.6   

   2003  1.9   

   2004  1.9   

   2005  1.8   

   2006  1.7   

   2007  2.0   

   2008  2.0   

   2009  1.9   

   2010  1.8   
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Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

   2011  2.1   

   2012  2.3   

Newton AS, et al. (2009)[156] Alberta Regional Apr 2002 – Mar 2006 0-17   ↑ 

   2002  0.9   

   2003  0.9   

   2004  1.0   

   2005  1.0   

Ali S, et al. (2012)[157] Alberta Regional Apr 2002 – Mar 2008 0-17 1.2  ↑ 

Cappelli M, et al. (2012)[158] Eastern Ontario 1 hospital 2007 0-17 3.0  N/A 

Brazil        

Padilha VM, et al. (2013)[167] Campinas, Sao Paulo 1 hospital May 2010 – May 2011 AAG 2.6  N/A 

UK        

Keene J & Rodriguez J (2007)[162] 1 English county Regional Unknown >15 8.1  N/A 

Belgium        

Bruffaerts R, et al. (2004)[159] Leuven 1 hospital Mar 2000 – Oct 2000 AAG  3.5 N/A 

Bruffaerts R, et al. (2006)[160] Leuven 1 hospital Mar 2000 – Mar 2002 AAG  3.7 N/P 

France        

Saliou V, et al. (2005)[165] Northern district, Paris 1 hospital Jan 2004 – Jun 2004 > 18 8.0  N/A 

Germany        

Kropp S, et al. (2005)[163] Hannover 1 hospital 2002 AAG  7.7 N/A 

Italy        

Zeppegno P, et al. (2015)[166] Piedmont 1 hospital 2008-2011 AAG  0.8  

Scotland        

Hislop L, et al. (1996)[161] Western Infirmary, Glasgow 1 hospital Unknown AAG 0.3  N/A 



 

 

P
age 51 

C
h

a
p

te
r 3. S

R
 o

f g
lo

b
a

l tre
n

d
s in

 M
H

rE
D

 p
re

se
n

ta
tio

n
s, 19

8
5-20

15 
Q

u
a

n
g

 N
h

a
t T

ra
n

 

Author (year) Area Scope of data Timeframe Population % of MHrED 

    (Age group) pres ppl trend 

Denmark        

Nexoe J, et al. (2013)[164] Greenland Regional May 2010 – Jun 2010 AAG 5.0  N/A 

Iran        

Jolfaei AG, et al. (2012)[173] Tehran 1 hospital Unknown AAG 0.1  N/A 

Hong Kong        

Chan CM, et al. (2009)[169] New Territories 1 hospital Aug 2007 – Oct 2007 
Dec 2007 – Feb 2008 

AAG 1.8 
1.3 

 N/A 

India        

Adityanjee D, et al. (1988)[168] New Delhi 1 hospital Unknown AAG  1.9 N/A 

Japan        

Nishi D, et al. (2006)[170] Tokyo 1 hospital Feb 2004 – Jan 2005 AAG  14.4 N/A 

Taiwan        

Chen CK, et al. (2010)[171] Penghu 1 hospital Jan 2003 – Dec 2006 AAG 2.7  N/P 

Madagascar        

Kannan VC, et al. (2015)[172] Mahajan, Boeny 1 hospital Jan 2011 – Sep 2012 AAG  6.2 N/P 

Abbreviations: %: percentage; ↑: Increase; AAG: All age-groups; N/A: Not applicable due to the timeframe in the study which was one year or less; N/P: Not provided; pres: 

presentations; ppl: people. 

 



 

 

P
age 52 

C
h

a
p

te
r 3. S

R
 o

f g
lo

b
a

l tre
n

d
s in

 M
H

rE
D

 p
re

se
n

ta
tio

n
s, 19

8
5

-20
15 

Q
u

a
n

g
 N

h
a

t T
ra

n
 

Table 3.3: Description of exclusion criteria in case definition used in studies included in the systematic review (N=32) 

Group Description of exclusion criteria in definition ICD-9 ICD-10 n† 

1 Comorbidity or dual diagnosis[146,171]   2 

2 Intoxication, withdrawal syndrome, overdose without mental disorder[32,33,161,166]   4 

3 Senile and pre-senile organic psychotic conditions[126,129,133,141] 290 F01-F03 4 

4 Substance-related disorder[47,121,128,154] 291-292, 303-305 F10-F19 4 

5 Transient organic psychotic conditions[47,126,133,141,151] 293 F05-F09 5 

6 Persistent mental illness due to conditions classified elsewhere (Dementias)[47,126,133,141,151,166] 294 F01-F03 6 

7 Psychoses with origin specific to childhood[126,133,135] 299 F84, F88, F89 3 

8 Somatoform, dissociative and conversion disorder,[156,157]  

Nonpsychotic mental disorders[135] 

300.1, 300.6-300.9 

307.80, 307.89 

F44-F45, F48 2 

1 

9 Personality disorders[126,129] 301 F6x 2 

10 Psychosexual disorder[113,126,129,135,156,157] 302 F52 6 

11 Puerperal psychosis[135,156,157]  F53 3 

12 Non-dependent tobacco-use disorder[113,135,141] 305.1  3 

13 Antidepressant type abuse[135,141] 305.8  2 

14 Physiological malfunction arising from mental factors[50,112,113,126,129,135] 306  6 

15 Special symptoms or syndromes, not elsewhere classified[112,126,129,135] 307  4 

16 Tic disorders[135,156,157] 307.2 F95 3 

17 Sleeping disturbances[113,135,156,157] 307.4 F51 4 

18 Enuresis, Encopresis, Post-concussion syndrome[113,135] 307.6, 307.7 310.2  3 

19 Acute reaction to stress[112,126,135] 308  3 
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Group Description of exclusion criteria in definition ICD-9 ICD-10 n† 

20 Adjustment reaction[126] 309  1 

21 Specific nonpsychotic mental illness following organic brain damage[112,115,126,129,133,135,141] 310  8 

22 Disturbance of conduct, not elsewhere classified[112,135] 312  3 

23 Disturbance of emotions specific to childhood & adolescence[47,112,126,135,170] 313, 314  6 

24 Specific delays in development[47,112,115,126,129,132,133,135,141,156,157] 315 F80-F82 12 

25 Psychological and behavioural factors associated with diseases classified elsewhere[47,108,112,115,117-119,126,129,133,135,141,156,157] 316 F54 15 

26 Intellectual Disabilities[31,47,108,112,115,117-119,122,126,129,131-133,135,141,156,157] 317-319 F70-F79 18 

† Sum of the number of studies (n) is not equal 33 due to multiple exclusion criteria applied in studies 
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Figure 3.2: Number of studies by country and year of data assessment in the systematic review 
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A summary of the scope and source of data by country is provided in Table 

3.4. Data were collected mostly from administrative databases (n=74)[11,30-33,47-

50,59,63,104-133,135-152,155-158,162-172] and less commonly surveys (n=5).[154,159-161,173] 

Nationally representative data was only published for the US (n=19).[48-

50,108,112,113,115,116,119,121,122,126,132,133,136,137,140,142,143] Regional data were published for the 

US (n=8),[47,118,125,127,129,131,138,139] Australia (n=5),[31,32,59,151,152] Canada (n=3),[11,156,157] 

Denmark[164] and the United Kingdom (UK).[162] Forty-seven studies (58.8%) reported 

data from individual hospitals, predominantly from the US (n=17),[105-107,109-

111,114,117,118,120,123,124,128,130,134,135,141] Australia (n=12),[30,32,33,63,144-151] and Canada 

(n=6).[11,104,153-155,158] Studies from individual hospitals were also published for another 

11 countries,[159-161,163,166-173] including two studies from Belgium[159,160] and one each 

for the others. Four studies, one from the US,[118] two from Australia,[32,151] and one 

from Canada,[11] provided both individual hospital and regional data.  

Mental disease classifications used were the International Statistical 

Classification of Diseases and Related Health Problems, 9th (ICD-9, n=33)[31,33,47-

50,108,109,112,113,115,117-119,122,126-129,131-133,136-143,146,148,172] and 10th revisions (ICD-10, 

n=11),[32,59,63,125,149,151,152,156-158,163] the Diagnostic and Statistical Manual of Mental 

Disorders, 3rd (DSM-III, n=4)[11,105,106,109] and 4th Editions (DSM-IV, 

n=16),[30,50,104,109,113,120,123,135,155,159,160,165,166,170-172] and Reason-For-Visit codes (RFV, 

n=4)[113,115,130,143] (Table 3.4). However, 21 studies did not specify the classification 

used and were based on the existence of a MH-related presenting 

complaint.[107,110,111,114,116,121,124,134,144,145,147,150,153,154,161,162,164,167-169,173] ICD-9 and 

ICD-10 were used mostly in the US, Canadian, and Australian studies, and the DSM-

IV was predominantly used in studies from other countries. 



Chapter 3. SR of global trends in MHrED presentations, 1985-2015 Quang Nhat Tran 

Page 56 

Across the studies, variation in MH-related diagnosis inclusion and exclusion 

criteria was observed. Most studies (n=49) used broadly defined MH-related diagnoses 

as ICD-9 codes 290-319 or ICD-10 codes F00-F99 without any 

exclusions.[11,30,48,49,59,63,104-107,109-111,114,116,120,123-125,127,130,134,136-140,143-145,147-

150,152,153,155,158-160,162-165,167-169,172,173] However, 32 studies[31-33,47,50,108,112,113,115,117-

119,121,122,126,128,129,131-133,135,141,146,151,154,156,157,161,166,170,171,174] had at least one specific 

exclusion based on MH-related diagnosis as listed in Table 3.3. The main exclusion 

criteria were intellectual disabilities (n=18),[31,47,108,112,115,117-119,122,126,129,131-

133,135,141,156,157] psychological and behavioural factors associated with diseases 

classified elsewhere (n=15),[47,108,112,115,117-119,126,129,133,135,141,142,156,157] and 

developmental delays (n=12).[47,112,115,126,129,132,133,135,141,142,156,157] 

A variety of age ranges were reported across studies (Table 3.4). Most studies 

focused on all age-groups (n=47),[11,30-33,47-50,59,63,105,106,113,116,121,123,126-

128,130,134,135,138,140,142-144,146-148,152-154,159-161,163,164,166-173] followed by children 

(n=23).[104,107,108,110,111,114,115,117-120,122,124,125,129,132,134,139,141,145,155-158] In regard to other 

specific age groups, eight were identified for adults,[109,112,131,149-151,162,165] two for 

youth,[133,137] and two for elderly populations.[105,136] 

In the US, there were similar numbers of studies focused on all age-groups 

(n=20)[47-50,105,106,113,116,121,123,126-128,130,134,135,138,140,142,143] and children 

(n=17),[107,108,110,111,114,115,117-120,122,124,125,129,132,139,141] with both sets of studies 

published across the study timeframe (Figure 3.4). Among the other seven studies, 

there were three studies for adults,[109,112,131] two for youth[133,137] and two for elderly 

populations.[105,136] 

Canadian studies focused on all age-groups (n=3) in the first two-thirds of the 

study timeframe,[11,153,154] and children (n=5) in the last third[104,155-158] (Figure 3.4). 
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Most Australian studies (n=11) focused on all age-groups and assessed data for 1993 

or later.[30-33,59,63,144,146-148,152] For Australia, a single study published in 2006 reported 

data for children,[145] and three studies reported data for adults, which were published 

in 2011, 2013, and 2015[149-151] (Figure 3.4).  

Based on the aim to assess trends over time, this paper focuses on studies for 

all age-groups from the US (n=20) and Australia (n=11), which were the most 

numerous, homogenous and comparable samples.  

3.4.3. Trends of MHrED presentations for across all age-groups in the US 

Among the 20 studies covering all age-groups in the US, ten employed national 

data,[48-50,113,116,121,126,140,142,143] seven used data from individual 

hospitals,[105,106,123,128,130,134,135] and three used regional data.[47,127,138] 

There were three sources of data employed in the national studies. Those 

sources were the National Hospital Ambulatory Medical Care Survey – Emergency 

Department (NHAMCS-ED) (seven studies),[49,50,113,121,126,140,143] the Critical Access 

Hospitals Network (CAHN) (one study),[116] and the Healthcare Cost and Utilization 

Project (HCUP) (two studies).[48,142] The NHAMCS-ED commenced in 1992 and 

collected administrative data from non-institutional, general and short-stay hospitals, 

but excluded Federal, Military, and Veterans Administration hospitals.[175] The CAHN 

gathered data from rural hospitals and commenced in 1997.[176] The HCUP gathered 

administrative data from state-wide data systems commencing in 1988.[177] Data 

gathered by HCUP does not specifically exclude any hospital. 
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Table 3.4: Distribution of source and scope of data and age range of study population by country (in the systematic review) 

Country Total† Source of data†† Scope of data‡ Age range of study population§ Mental disease classification system⁋ 

c d e f g h i j k l m n o p q r s 

Total 81 74 5 1 1 19 18 48 47 10 23 2 4 33 11 4 16 21 

US 43 42 0 1 0 19 8 17 20 4 17 2 4 28 1 3 6 8 

Australia 15 15 0 0 0 0 5 12 11 3 1 0 0 4 6 0 1 4 

Canada 8 6 1 0 1 0 3 6 3 0 5 0 0 0 3 1 2 2 

Belgium 2 0 2 0 0 0 0 2 2 0 0 0 0 0 0 0 2 0 

Brazil 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 

UK 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 

France 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 0 

Germany 1 1 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 

Italy 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 

Scotland 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 

Denmark 1 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1 

Hong Kong 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 

India 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 

Japan 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 

Taiwan 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 

Madagascar 1 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 1 0 

Iran 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 

† Sum of data in each row is not equal to the total number in the second column because of studies reporting both regional and individual hospital data. Multiple classifications 

were also used in some studies; 

†† Source of data: c Administrative; d Survey; e Commentary; f Unspecified; 
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‡ Scope of data: g National; h Regional; i Individual hospital;  

§ Age range of study population: j All age-groups; k Adult, adolescent, elderly; l Children; m Transitional ages;  

⁋ MH Classification: n Reason-For-Visit only; o ICD-9 (International Statistical Classification of Diseases and Related Health Problems, 9th revision); p ICD-10 (International 

Statistical Classification of Diseases and Related Health Problems, 10th revision); q DSM-III (Diagnostic and Statistical Manual of Mental Disorders, 3rd edition); r DSM-IV 

(Diagnostic and Statistical Manual of Mental Disorders, 4th edition); s Unspecified mental disease classification 
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Figure 3.3: Number of studies by country and year of publication in the systematic review 
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Country Author (Year) Year of publication and data assessment 
86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

US Puryear, D. A., et al. (1991)[105]      ‡                         

US Stebbins, L. A. & Hardman, G. L. (1993)[106]        ‡                       

US Christodulu, K. V., et al. (2002)[107]                 ‡              

US Cully, J. A., et al. (2005)[109]                    ‡           

US Goldstein, A. B., et al. (2005)[110]                    ‡           

US Dorfman, D. H., et al. (2006)[111]                     ‡          

US Goldstein, A. B. et al. (2007)[114]                      ‡         

US Mahajan, P., et al. (2007)[117]                      ‡         

US Grupp-Phelan, J., et al. (2009)[118]                        ‡       

US Soto, E. C., et al. (2009)[120]                        ‡       

US Little, D. R., et al. (2011)[123]                          ‡     

US Waseem, M., et al. (2011)[124]                          ‡     

US Minassian, A., et al. (2013)[130]                            ‡   

US Liu, S. W., et al. (2013)[128]                            ‡   

US Snowden, M., et al. (2014)[134]                             ‡  

US Buhumaid, R., et al. (2015)[135]                              ‡ 
US Sheridan, D. C., et al. (2015)[141]                              ‡ 
US Huffman, L. C., et al. (2012)[125]                           ‡    

US CDC (2013)[47]                            ‡   
US Frank, J. W., et al. (2013)[127]                            ‡   

US Matsu, C. R., et al. (2013)[129]                            ‡   

US Brennan, J. J., et al. (2014)[131]                             ‡  

US Hsia, R. Y., et al. (2015)[138]                              ‡ 
US Lynch, S., et al. (2015)[139]                              ‡ 
US Sills, M. R., & Bland, S. D. (2002)[108]                 ‡              

US Larkin, G. L., et al. (2005)[50]                    ‡           

US Larkin, G. L., et al. (2006)[113]                     ‡          

US Kunen, S., et al. (2006)[112]                     ‡          

US Grupp-Phelan, J., et al. (2007)[115]                      ‡         

US Hartley, D., et al. (2007)[116]                      ‡         

US Mahajan, P., et al. (2009)[119]                        ‡       

US Ku, B. S., et al. (2010)[121]                         ‡      

US Slade, E. P., et al. (2010)[49]                         ‡      

US Case, S. D., et al. (2011)[122]                          ‡     

US Chakravarthy, B., et al. (2013)[126]                            ‡   

US Nalliah, R. P., et al. (2013)[48]                            ‡   

US Pittsenbarger, Z. E., et al. (2014)[132]                             ‡  

US Simon, A. E., & Schoendorf, K. C. (2014)[133]                             ‡  

US Fahimi, J., et al. (2015)[137]                              ‡ 
US Choi, N. G., et al. (2015)[136]                              ‡ 
US Nolan, J. M., et al. (2015)[140]                              ‡ 
US Vohra, R., et al. (2015)[142]                              ‡ 
US Watts, S. (2015)[143]                              ‡ 
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Country Author (Year) Year of publication and data assessment 
86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

Australia Starling, J., et al. (2006)[145]                     ‡          

Australia Fry, M., & Brunero, S. (2004)[144]                   ‡            

Australia Brunero, S., et al. (2007)[146]                      ‡         

Australia Kalucy, R., et al. (2005)[33]                    ‡           

Australia Lee, S.  (2006)[30]                     ‡          

Australia Knott, J. C., et al. (2007)[32]†                      ‡         

Australia Moore, G., et al. (2007)[147]                      ‡         

Australia Lee, S., et al. (2008)[148]                       ‡        

Australia Shafiei, T., et al. (2011)[149]                          ‡     

Australia Cutler, D., et al. (2013)[150]                            ‡   

Australia Bost, N., et al. (2015)[63]                              ‡ 
Australia Alarcon Manchego, P., et al. (2015)[151]                              ‡ 
Australia Knott, J. C., et al. (2007)[32]†                      ‡         

Australia Tankel, A. S., et al. (2011)[31]                          ‡     

Australia Enticott, J. C., et al. (2015)[152]                              ‡ 
Australia Bidargaddi, N., et al. (2015)[59]                              ‡ 
Australia Alarcon Manchego, P., et al. (2015)[151]                              ‡ 
Canada Jarvis, G. E., et al. (2005)[153]                    ‡           
Canada Clarke, D. E., et al. (2006)[154]††                     ‡          
Canada Kennedy, A. et al. (2009)[155]                        ‡       
Canada Cappelli, M., et al. (2012)[158]                           ‡    
Canada Mapelli, E., et al. (2015)[104]                              ‡ 
Canada Oyewumi, L. K., et al. (1992)[11]       ‡                        
Canada Newton, A. S., et al. (2009)[156]                        ‡       
Canada Ali, S., et al. (2012)[157]                           ‡    

Figure 3.4: Pattern of reviewed studies from the US, Australia and Canada, by scope of data, year of data assessment, and age groups 

Abbreviations and symbols: 

† Study reported both individual hospitals and regional data; 

†† Publication for across all age-groups in a hospital published for 1-month data (unknown year); 

‡ Year of publication  

Scope of data Individual hospital Regional National 

All age-groups       

Children       

Adult       

Elderly       

Youth       
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Within the NHAMCS-ED studies five definitions of a MHrED presentation 

were used. The broadest definition comprised either a MH-related RFV or a diagnosis 

with an ICD-9 code of 290-319 or ICD-10 code of F00-F99, or any relevant V-code, 

E-code, or DSM-IV code (NHAMCS-ED Definition I).[140,143] One study used the 

NHAMCS-ED Definition I codes but required the mental health code as the primary 

diagnosis or as one of three reasons for visit (NHAMCS-ED Definition II).[49] The 

other definitions were not restricted to principal diagnosis but had increasing code 

exclusions. They were NHAMCS-ED Definition III: NHAMCS-ED Definition I 

excluding ICD-9 code 306;[50] NHAMCS-ED Definition IV: NHAMCS-ED Definition 

III excluding ICD-9 codes 302, 305.1, 307.4, 307.6, 307.7, and 310.2;[113] and 

NHAMCS-ED Definition V: NHAMCS-ED Definition III, excluding ICD-9 codes 

290, 293, 299, 301, 302, 307-319.[126] 

Overall, studies reporting national data on the proportion of MHrED 

presentations showed increased MHrED presentations over time (Figure 3.5). Based 

on the broadest NHAMCS-ED definition (NHAMCS-ED Definition I), the percentage 

of MHrED presentations increased from 6.6% in 2008 [140] to 7.3% in 2010.[143] In 

another analysis based on principal diagnosis (“NHAMCS-ED Definition II”), the 

percentage of MHrED presentations was lower but, nevertheless, increased from 3.0% 

in 2001 to 3.5% in 2006.[49]  

With regard to narrower definitions employing code exclusions, a study using 

NHAMCS-ED Definition III, stated there was an increase in the percentage of MHrED 

presentations between 1992 and 2001, with an average of 5.4%,[50] while an average 

of 6.5% was reported between 1997 and 2003 for NHMACS-ED Definition IV.[113] A 

study using NHMACS-ED Definition V, stated there was an increase in the percentage 

of MHrED presentations between 2002 and 2008, with an average of 6.8%.[126]  
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In an analysis limited to urban EDs in 2005-2006 with diagnoses defined as 

“NHAMCS-ED Definition I”, the average percentage of MHrED presentations was 

2.4%,[121] which was substantially lower than the national average (6.8%).[121,126] 

Consistent with this finding, there was a higher percentage of ED presentations for 

MHCs in rural areas reported using data from the 2004 CAHN survey at 9.4%, based 

on the presenting complaints recorded in the emergency room visit log by ED 

staff.[116,126] However, the highest percentages of MHrED presentations, 12.5%, in 

2008,[48] was reported for the broadest database, the HCUP, which used a definition of 

MH conditions based on MH-related ICD-9-CM codes equivalent to “NHAMCS-ED 

Definition I”. 

Regarding non-national data, three studies were identified that reported 

regional data on MHrED presentations,[47,127,138] and four reported individual hospital 

data[105,106,130,134] (Figure 3.6). A further four studies reported on the percentage of 

patients presenting to individual hospital EDs for a MH condition[123,128,135,142] (Table 

3.2). Of the regional studies, one each from Rhode Island[127] and California[138] used 

a definition comprising MH-related ICD-9-CM codes as a primary diagnosis similar 

to “NHAMCS-ED Definition II”, while the third from North Carolina employed 

narrower code inclusions (excluding ICD-9 codes 291-294, 303-305, 313-319) but 

allowed for up to eleven diagnoses.[47] The proportion of MHrED presentations in 

North Carolina was much higher than either California or Rhode Island in similar 

periods, i.e., 8.3%-9.3% between 2008 and 2010 in North Carolina[47] compared to 

4.0%-4.5% between 2005 and 2011 in California,[138] and 3.9% between 2007 and 

2009 in Rhode Island.[127] In regard to individual hospitals, which employed a 

consistent definition of MHrED presentations, equivalent to “NHAMCS -ED 

Definition I”, the proportion of MHrED presentations varied across individual 
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hospitals at different time points: 12% in a Texas hospitals in 1986-87,[105] 5% in a 

Massachusetts hospital in 1988,[106] 3.8% in a San Diego hospital in 2008,[130] and 

8.8% in a Seattle hospital in 2013.[134] 

3.4.4. Trends of MHrED presentations for across all age-groups in Australia 

Eleven Australian studies considered MHrED presentations for all age-groups, 

of which most (n=7) reported individual hospital data only; three provided regional 

data only; and one reported both individual hospital and regional data. There were five 

studies based on data collected in New South Wales,[30,31,144,146,148] three for 

Victoria,[32,147,152] two for South Australia,[33,59] and one for Queensland.[63] In each of 

these studies MHrED presentations were defined as MH-related principal diagnoses 

based on ICD-9 (290-319), ICD-10 (F00-F99) or DSM-IV. The first publication was 

in 2004 and reported data for a hospital in the capital of New South Wales, Sydney, 

for the period 2002/03.[144] The earliest and most comprehensive data, however, was 

collected from a hospital in the capital of South Australia, Adelaide.[33] In this study, 

a marked increase in MHrED presentations was reported, increasing from 0.3% in 

1993 to 4.3% in 2002 (Figure 3.7). In the eight other studies of individual hospitals, 

all hospitals were located in urban areas in one of four states, including South 

Australia. Rates of MHrED presentation of between 2.4% and 5.5% were reported 

between 2002 and 2012[30,32,63,144-148] (Figure 3.7). In the four regional studies, MHrED 

presentations increased from 2.9% to 3.7%, and averaged 3.3% in New South Wales 

(1999 to 2006),[31] were 4.7% in Victoria (2004),[32] 3.0% for the residents of the 

Victorian Cities of Greater Dandenong and Casey presenting to any Victorian ED 

(2008-09),[152] and averaged 4.2% in South Australia (2004 to 2011).[59] 
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Figure 3.5: Percentage of MHrED presentation for all age-groups from national data in the US 

Abbreviations and symbols: Parentheses (“()”): average proportions of MHrED presentations reported 

for multiple years; Upward arrows (): the increase in proportions of MHrED presentations stated by 

authors; NHAMCS-ED: National Hospital Ambulatory Medical Care Survey – Emergency Department; 

CAHN: Critical Access Hospitals Network; HCUP: Healthcare Cost and Utilization Project; MHrED: 

Mental health-related Emergency Department; AAG: All Age-Groups 

MHrED Definition: 

(a) NHAMCS-ED Definition I: MH-related RFV, or ICD-9 codes 290-319, or ICD-10 codes F00-F99 

or any relevant V-code or E-code, or DSM-IV as one of diagnoses; 

(b) NHAMCS-ED Definition II: NHAMCS-ED Definition I, but required a mental health code as the 

primary diagnosis or as one of three reasons for visit 

(c) NHAMCS-ED Definition III: NHAMCS-ED Definition I, except for ICD-9 code 306 

(d) NHAMCS-ED Definition IV: NHAMCS-ED Definition III, except for ICD-9 codes 302, 305.1, 

307.4, 307.6, 307.7, and 310.2) 

(e) NHAMCS-ED Definition V: NHAMCS-ED Definition III, except for ICD-9 codes 290, 293, 293, 

299, 301, 302, 307-319 

(f) Based on the presenting complaints recorded in the emergency room visit log by ED staff 

Source: Larkin GL, et al. (2005);[50] Larkin GL, et al. (2006);[113] Hartley D, et al. (2007);[116] Ku BS, et 

al. (2010);[121] Slade EP, et al. (2010);[49] Chakravarthy B, et al. (2013);[126] Nalliah RP, et al. (2013);[48] 

Nolan JM, et al. (2015);[140] Watts S (2015).[143]  
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Ku, B. S., et al. (2010) (AAG, National, NHAMCS-ED, urban) (a)
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Watts, S. (2015) (AAG, National, NHAMCS-ED) (a)
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Figure 3.6: Percentage of MHrED presentation for all age-groups from individual hospitals' and 

regional data in the US 

Abbreviations and symbols: MHrED: Mental Health-related Emergency Department; AAG: All age-

groups; WA: Washington; MA: Massachusetts; NC: North Carolina; CA: California; RI: Rhode Island 

MHrED Definition: 

(a) NHAMCS-ED Definition I: MH-related RFV, or ICD-9 codes 290-319, or ICD-10 codes F00-F99 

or any relevant V-code or E-code, or DSM-IV as one of diagnoses; 

(b) NHAMCS-ED Definition II: NHAMCS-ED Definition I, but required a mental health code as the 

primary diagnosis or as one of three reasons for visit 

(c) Exclude ICD-9 code 291-294, 303-305, 313-319 

(d) Study did not specify the classification used and based on the existence of a MH-related presenting 

complaint 

Source: Puryear DA, et al. (1991);[105] Stebbins LA, et al. (1993);[106] CDC (2013);[47] Frank JW, et al. 

(2013);[127] Minassian A, et al. (2013);[130] Snowden M, et al. (2014);[134] Hsia RY, et al. (2015).[138] 
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Figure 3.7: Percentage of MHrED presentations for all age-groups from individual hospitals’ and 

regional data in Australia 

Abbreviations and symbols: Parentheses (“()”): average proportions of MHrED presentations reported 

for multiple years; Upward arrows (): the increase in proportions of MHrED presentations stated by 

authors; AAG: All age-groups; NSW: New South Wales; SA: South Australia; VIC: Victoria; MHrED: 

Mental health-related Emergency Department 

MHrED Definition: 

(a) Equivalent to NHAMCS-ED Definition II: NHAMCS-ED Definition I, but required a mental health 

code as the primary diagnosis or as one of three reasons for visit 

(b) Study did not specify the classification used and based on the existence of a MH-related presenting 

complaint 

(c) Exclude intoxication, withdrawal syndrome, overdose without mental disorder 

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

3.5%

4.0%

4.5%

5.0%

5.5%

6.0%

Year

P
er

ce
n

ta
g
e

Fry, M., & Brunero, S.  (2004) (AAG, 1 Syd. hospital, NSW) (b)

Lee, S.  (2006) (AAG, 1 Syd. hospital, NSW) (a)

Lee, S., et al. (2008) (AAG, 1 Syd. hospital, NSW) (a)

Moore, G., et al. (2007) (AAG, 1 Mel. hospital, VIC) (b)

Knott, J. C., et al. (2007) (AAG, 5 hospitals, VIC) (c)

Brunero, S., et al. (2007) (AAG, 1 Syd. hospital, NSW) (d)

Kalucy, R., et al. (2005) (AAG, 1 Ade. hospital, SA) (c)

Tankel, A. S., et al. (2011) (AAG, Regional, NSW) (e)

Knott, J. C., et al. (2007) (AAG, Regional, VIC) (c)
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(d) Exclude comorbidity or dual diagnosis 

(e) Exclude intellectual disabilities (ICD-9 codes 317-319 or ICD-10 codes F70-F79) 

Source: Fry M, et al. (2004);[144] Kalucy R, et al. (2005);[33] Lee S (2006);[30] Brunero S, et al. (2007);[146] 

Knott JC, et al. (2007);[32] Moore G, et al. (2007);[147] Lee S, et al. (2008);[148] Tankel AS, et al. (2011);[31] 

Bidargaddi N, et al. (2015);[59] Bost N, et al. (2015);[63] Enticott JC, et al. (2015).[152] 

3.5. Discussion 

This study provides the broadest known systematic review of the relative 

burden of MHrED presentations in general hospitals and covered the peer-reviewed 

literature for over 30 years, 1985 to 2015; 81 studies from 17 countries were included. 

Most studies were from the US and Australia, followed by Canada. More than nine-

tenths of studies were published after 2003, and covered 15 countries, as compared 

with four countries between 1985 and 2003. The period annual growth rate of the 

number of publications over the study period was 30.1% with a doubling time of 2.6 

years. However, the trajectory has been increasing, the annual average growth 59.3% 

since 2003, and the doubling time reduced to 1.5 years. This growth rate is more than 

5-times the growth of all records in PubMed/Medline between 1997 and 2006, for 

which the period annual growth rate was 5.6% and the doubling time 13 years.[178] 

There was variation in MH-related coding between studies. Many publications 

studied presentations to individual hospitals with others reporting state-wide 

presentations. National figures were only reported from the US, only three of which 

used the same definition of a MHrED presentation (the broad “NHAMCS-ED 

Definition I”). Most Australian studies employed a definition similar to “NHAMCS-

ED Definition II”, being based on primary diagnosis only. The majority of studies 

included all age-groups with a smaller, but still large number specifically focused on 

children. Very few studies focused on youth, adults or the elderly.  

For all age-groups, there was a variation in the proportion of MHrED 

presentations across individual hospitals and geographical regions in the US and 
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Australia, as well as between the US and Australia, at least partially due to the coding 

of presentations. In the US, when the same MHrED definition was employed, variation 

was also observed between national data for urban and rural hospitals, and whether 

they were inclusive of Federal, Military, and Veterans Administration hospitals. An 

increase in the percentage of MHrED presentations was observed for the US and 

Australia between 1992 and 2010, with the NHAMCS-ED studies showing an 

increasing average, in the face of more restricted definitions.  

For countries other than the US, Australia, and Canada, there were thirteen 

studies, of which eleven were published after 2003, including six from Europe. The 

interest from European countries coincided with major MH-policy reform in this 

region, as reflected by the Mental Health Declaration for Europe and the Mental Health 

Action Plan for Europe, released in 2005.[179] These reforms focused on 

deinstitutionalisation, improving community MH-services and effective integration 

into primary health care. Given limited publications from individual European 

countries and anticipated differences in MH systems between countries, we could not 

generalise the pattern of publications, nor assess trends of MH-related presentations. 

Within the US, there has been several notable stages in MH service provision 

during the study timeframe. These stages included the completion of 

deinstitutionalisation in 1992,[12] and ongoing reduction in psychiatric bed numbers 

thereafter, particularly until the early 2000s. The number of psychiatric beds per 

100,000 population reduced from 55 in 1992 to 26 in 2008.[180] Also occurring during 

the study timeframe was the “Great Recession” of 2008-2009 triggered by the global 

economic crisis of 2007-2008.[181] While the Great Recession has been associated with 

increased suicide [182,183] and alcohol and drug use,[184] only two regional studies[47,127] 
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specifically assessed MHrED presentations covering this period, both showed 

increased MHrED burden, an association needing further investigation.  

The US, Australia, and Canada had different patterns of publications. In the 

US, similar numbers of studies reported data for all age-groups and children, whilst 

virtually all Australian studies centred on all age-groups. Studies from Canada were 

focused on all age-groups in the first-third of the systematic review period (1985-

1995), then children in the last third (2005-2015). As Canadian Psychiatric Emergency 

Services (PES) have been held as playing a significant role in minimising MHrED 

presentations to general hospitals,[185] we hypothesise that the observed shift in focus 

to paediatric patients is due to a lack of staff with paediatric psychiatry training in the 

PES,[11,155] leading to the transfer of paediatric patients to general hospitals. A lack of 

paediatric psychiatry training is also a concern in the US PES.[186] 

There was a shift towards a more localised focus for data sources in the US for 

all age-groups over the study period, while studies in children used a mix of sources 

throughout. The shift in focus for all age-groups may reflect concerns of a lack of 

representativeness of national data, sensitivity to regional/local issues and/or funding 

availability. In contrast there was a shift from individual hospital towards regional data 

in Australia for both studies for all age-groups and other age groups. In Canada, studies 

using regional data and individual hospital data were concurrently published. 

The burden of MHrED presentations in rural hospitals in the US (9.4% in 

2004)[116] was greater than the national average (6.8% between 2002 and 2008),[126] 

even though a narrower definition of MHrED presentation was employed. Consistent 

with this finding the proportion of MHrED presentations in urban hospitals (2.4% in 

2005-06)[121] was lower than the national average, although the urban assessment did 

exclude substance-use related disorder. One factor that may be contributing to the 
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difference in burden between rural and urban areas in the US is differences in insurance 

coverage. For example, young people in rural areas are more likely to hold public 

insurance than young people in urban areas and use EDs for their MH needs,[129] 

particularly for depression.[187] Further, publicly insured patients are, in general, more 

likely to attend EDs for MHCs than patients with private insurance[132,138] or 

noninsurance.[138] 

The highest reported percentage of MHrED presentations across all age-groups 

in the US nationally was reported using the HCUP dataset (12.5%, 2008) which is 

inclusive of Federal, Military, and Veterans Administration hospitals.[48] Meanwhile, 

the overall national average using the NHAMCS-ED database 6.6% in 2008[140] is just 

over half that of the HCUP dataset. These results indicate a higher comparative burden 

of MHrED presentations in Federal, Military, and Veterans Administration hospitals.  

In similar time periods, the proportion of comparably defined MHrED 

presentations in the US appeared to be higher than in Australia. However, most studies 

from the US employed broader definitions of a MHrED presentation. One US study[49] 

was based on principal diagnosis or one of three reasons for visit, which was most 

similar to the Australian studies which employed principal diagnosis only. On this 

basis the proportion of presentations was fairly comparable. Irrespective, there are 

significant differences in MH-system funding, organisation, and provision that makes 

direct comparisons problematic.[25,188,189] 

There was an observed increase in the percentage of MHrED presentations in 

the US and Australia between 1992 and 2010, with the most marked increase occurring 

for a South Australian hospital. In the US, studies using the overall national data from 

the NHAMCS-ED showed that MHrED presentations as a percentage of total ED 

presentations increased in the face of a narrowing definition of a MHrED presentation 
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from an average of 5.4% between 1992 and 2001[50] (Definition III), to 6.5% between 

1997 and 2003[113] (Definition IV), to 6.8% between 2002 and 2008[126] (Definition V). 

In 2010, the percentage of MHrED presentations was assessed at 7.3% using a broad 

definition (NHAMCS-ED Definition I).[143] Thus, the overall burden of MH related 

presentations within EDs has increased over time. As mostly averages over time rather 

than annual rates were reported for the US, the assessment of trends was limited. The 

observed increase coincided with over a halving of psychiatric bed numbers, from 55 

per 100,000 persons in 1992 to 29 per 100,000 persons in 2002 to 26 per 100,000 

persons in 2008.[190] 

In the South Australian study of a large public hospital in the capital city 

Adelaide, the proportion of MHrED presentations increased from 0.3% in 1992 to 

4.3% in 2002.[33] This increase coincided with large reductions in psychiatric bed 

numbers after the commencement of deinstitutionalisation in this state. 

Deinstitutionalisation started in 1991 with psychiatric bed numbers reducing from an 

equivalent of 53 beds per 100,000 in 1992-93, to 38 beds per 100,000 in 2008-09 and 

36 beds per 100,000 in 2010-11.[191] Further, the ED in the only standalone psychiatric 

hospital in this city was closed in 1996,[33] which seemed to lead to a spike in ED 

presentations the following year, although the overall trend was maintained. An 

increase in presentations following a reduction in bed numbers was also observed for 

New South Wales, where the proportion of MHrED presentations increased from 2.9% 

to 3.7% between 1999 and 2006,[31] while bed numbers reduced from an equivalent of 

44 beds to 35 beds per 100,000 between 1992-93 and 2007-08.[191] 

Together, the US and Australian results support a potential relationship 

between the closure and/or reduction in psychiatric facilities and bed numbers on the 

burden experienced by general hospital EDs. However, further research is required to 
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identify more fully the reasons behind the apparent increases. For example, another 

potential factor affecting MHrED presentations, is resourcing of community mental 

health services, underfunding of the community mental health system identified as a 

concern in the US.[192,193]  

This study provides the most comprehensive evidence of the MHrED 

presentations in general EDs internationally. However, given variation in health 

systems and policies between and within countries, the results should be interpreted in 

light of this heterogeneity. Our study complements a briefer and narrower systematic 

review and meta-analysis of MHrED presentations in adults (ICD diagnostic codes 

F01-F79) in countries with health systems considered comparable to the English 

National Health System.[26] Most studies included (12 of 18) were screened in our 

study of which seven were included. All were from Australia. Six other studies, 

including two from Canada and one from Australia, were not discovered in our search. 

We believe this is due to the inclusion of nearness terms in our search strategy (see 

Table 3.1), each of the undiscovered papers not fulfilling this requirement. 

Irrespective, each of these six studies was ineligible for our study. In contrast, we 

identified seven additional studies from Australia, of which three should have been 

eligible and within the assessment timeframe for Barratt and colleagues.[147,148,150] The 

use of an automated screening and identification process by Barratt and colleagues 

(2016) may be a reason these references were not identified. In their review Barratt 

and colleagues considered the results from all hospitals, including PESs, and locations 

equivalently and assessed that the percentage of MHrED presentations was 4% 

(around 3.5% based on the meta-analysis Forest plot). Given our concerns about 

heterogeneity, we agree with their conclusion that more prevalence data are required 

to inform robust health service development. Furthermore, exploring the 
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characteristics of MHrED presentations should assist in understanding variation 

observed between regions and individual hospitals. We also note three systematic 

reviews of studies reporting MHrED presentations by children, one undertaken in the 

US[27] and two in Canada.[28,29]. These reviews support the contention of increasing 

concern regarding paediatric psychiatric emergency department presentations in these 

countries.  

3.6. Limitations 

Through our search, we identified some issues in regard to unclear descrption 

of outcomes assessed and data sources, that meant potentially relevant data[142] or 

studies[174] were not included. Analysis of trends was compromised because of data 

limitations, with data for many studies provided as an average across multiple years, 

or for a single year only. The provision of composite data only was the primary reason 

behind the exclusion of Hakenewerth and colleagues (2015)[102] in preference to their 

earlier study.[47] Future studies of MHrED presentations are recommended to include 

a multi-year timeframe, with data provided on a year-by-year basis. Use of different 

measures limited the studies included. As the focus of this review was MHrED 

presentations in general hospitals, no studies were included relating to Psychiatric 

Emergency Services only. Grey literature such as government reports, were not 

included unless abstracted in the databases searched, thus policy related material was 

not explicitly considered. 

3.7. Conclusion 

Prior to 2003 there were minimal publications on the percentage of MHrED 

presentations in general hospitals. However, there has since been a marked increase in 

the number of publications, and the number of countries reporting on this topic; 
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indicating increasing interest internationally. Given greater than expected rate of 

increase, this interest is believed to reflect clinical concern for studies undertaken at 

the individual hospital level, and system performance for regional and national studies. 

However, as national data were only examined in the US, and there has been a shift 

back towards studies on individual hospitals in this country, the peer-reviewed 

literature is believed to predominantly reflect clinical concern regarding local burden. 

This concern includes paediatric MHrED presentations in the US and more recently 

Canada. Exploring the characteristics of MHrED presentations should assist in 

understanding variation observed between regions and individual hospitals. Together, 

the US and Australian data support the need to identify the characteristics of people 

demanding MHrED care, so that pre-hospital services can be developed and/or 

improved. 
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Chapter 4. Emergency department presentations with a mental 

health diagnosis in Australia, by jurisdiction and by sex, 2004-

05 to 2016-17 

4.1. Preface 

This chapter presents Study 2 of this thesis, an examination of the trends in the 

proportions of emergency department (ED) presentations with a mental health 

diagnosis (MHdx) for Australia, each jurisdiction and by sex, between 2004-05 and 

2016-17. A manuscript of this study has been published by Emergency Medicine 

Australasia (Appendix 3):  

Tran, Q.N., Lambeth, L.G., Sanderson, K., de Graaff, B., Breslin, 

M., Tran, V., Huckerby, E.J., Neil, A.L., Emergency department 

presentations with a mental health diagnosis in Australia, by 

jurisdiction and by sex, 2004–05 to 2016–17. Emergency Medicine 

Australasia, 2020, 32:383-392. DOI: 10.1111/1742-6723.13438 

4.2. Introduction 

Over the last six decades, deinstitutionalisation and the reduction in psychiatric 

bed numbers have contributed to significant change in mental health (MH) service 

provision internationally,[8-10] including an increased provision of services through 

emergency departments (EDs).[9,11,12] For example, national data from the US have 

shown an increase in the percentage of MH-related ED (MHrED) presentations based 

on principal diagnosis only from 3.0% in 2001 to 3.5% in 2006;[49] and based on any 

diagnosis from 6.6% in 2008[140] to 7.3% in 2010,[143] as ascertained in Chapter 3. 
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In Australia, deinstitutionalisation and reduction in psychiatric bed numbers 

have occurred over the last three decades[7] with reduction in psychiatric bed numbers 

viewed as a potential factor in the current burden of MHrED presentations.[22] 

Australian studies, predominantly from three of eight jurisdictions; New South 

Wales,[30,31,148] South Australia[33] and Victoria (paediatric presentations only),[51] have 

shown increases in the proportion of MHrED presentations for periods between 1992 

and 2014. At the national level, the Australian Institute for Health and Welfare 

(AIHW) has reported the absolute number of ED presentations with a MH-diagnosis 

(hereafter referred to as “MHdx presentations”) for Australia and each jurisdiction since 

2004, using a narrow definition based on International Statistical Classification of 

Diseases and Related Health Problems, 10th Revision, Australian Modification (ICD-

10-AM) codes F00-F99.[34-45] In May 2018, the AIHW also reported the number of 

MHdx presentations per 10,000 population between 2004-05 and 2016-17, and the 

proportion of all ED presentations since 2011-12.[45] No further analysis was 

undertaken.  

This study aims to examine trends in the number, proportion, and rate per 

10,000 population, of MHdx presentations in public hospitals, nationally, by 

jurisdiction and by sex, between 2004-05 and 2016-17. 

4.3. Methods 

4.3.1. Data sources 

ED data were extracted from two AIHW series: Australian Hospital Statistics 

(AHS)[46,83-94] and Mental Health Services in Australia (MHSA),[34-45] both of which 

report data from the National Non-Admitted Patient Emergency Department Care 

Database (NNAPEDCD), which includes patients subsequently admitted.[68] The most 
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recently published data were extracted for Australia and all jurisdictions. MHdx 

presentations by jurisdiction were extracted for all years except 2013-14, which were 

unavailable. Further details are provided in Chapter 2.  

For the AHS series, data extracted comprised total number of ED presentations 

and the number of ED presentations by sex (male/female). For the MHSA series, data 

extracted comprised the proportion of ED presentations with a principal diagnosis, the 

total number of ED presentations with a MH principal diagnosis, and the number of 

ED presentations with a MH principal diagnosis by sex. MH diagnoses, as defined by 

the AIHW comprised all items within Chapter 5, Mental and Behavioural Disorders 

(F00-F99), of the ICD-10-AM (Table 2.4). 

Data on estimated resident populations for 2004 to 2009 were extracted from 

Australian Demographic Statistics 2010,[194] and for 2010 to 2017 Australian 

Demographic Statistics 2017.[195] 

Data were entered into Microsoft Excel 2016,[96] then exported to Stata 14.[97] 

The number of ED presentations with a principal diagnosis (hereafter referred 

to as “EDdx presentations”) was estimated as the product of the reported number of ED 

presentations and the percentage with a principal diagnosis. The proportion of MHdx 

presentations was calculated by dividing the reported number of ED presentations with 

a MH principal diagnosis by the EDdx presentations. The rate of change in numbers 

and proportions of presentations were assessed as average annual growth rate (AAGR) 

and compound annual growth rate (CAGR). The difference (x-fold) was calculated by 

dividing the number, rate or proportion of presentations in 2016-17 by those in 2004-

05. As publicly available secondary data were collated and analysed, ethics approval 

was not sought. 
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4.3.2. Statistical analysis 

National and jurisdictional trends were assessed using simple linear regression 

models. Multivariable linear regression was employed to compare the proportions of 

MHdx presentations across jurisdictions and with the national average. Breakpoints 

were tested for jurisdictions using statistical goodness of fit tests. Likelihood ratio tests 

were used to optimise the breakpoint and compare the model with breakpoint to the 

model with a simple trend. Given that the jurisdictions had significantly different 

numbers of ED presentations, trend analysis of proportions were weighted by the 

contribution (%) of each jurisdiction to the total number of Australian ED 

presentations in each year. Data from SA were excluded in 2004-05 and 2008-09 due 

to an unexpectedly large proportion of data missing a diagnosis code. Multivariable 

generalised linear regression models with a log link were employed to model the 

proportion of MHdx presentations by sex. Sex and year, and an interaction term 

between these, were included as variables to estimate trend, and to test for a difference 

in trend between sex. Statistical significance was identified with p-value ≤0.05. 

4.4. Results 

4.4.1. ED, EDdx, and MHdx presentations, Australia 

Between 2004-05 and 2016-17, the total number of ED presentations in 

Australia increased from 4,529,412 to 7,755,606 (1.7-fold) (Figure 4.1, Table 4.1), 

while the number of EDdx presentations increased from 4,212,353 to 7,447,262 (1.8-

fold). The number of MHdx presentations increased from 138,729 to 276,954 (2.0-

fold). The proportion of EDdx presentations that had a MHdx increased from 3.3% to 

3.7% (p=0.163) over the same period (Table 4.2) (1.13-fold). 
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Per 10,000 population, the number of ED presentations in Australia increased 

steadily between 2004-05 and 2016-17 from 2,220.9 to 3,152.8 (Table 4.1), while 

MHdx presentations fluctuated between 2004-05 (68.0 presentations per 10,000) and 

2010-11 (78.8 presentations per 10,000), before a marked upturn until 2015-16 (112.9 

presentations per 10,000) (Table 4.1, Figure 4.2, Table 4.2). 

4.4.2. ED, EDdx, and MHdx presentations by jurisdiction 

Across all jurisdictions, the absolute and relative numbers (per 10,000 

population) of EDdx and MHdx presentations increased over the study period (Table 

4.3). The proportion of MHdx presentations ranged from 2.4% (NT, 2007-08) to 6.7% 

(SA, 2008-09). SA had the highest proportion of MHdx presentations of any 

jurisdiction in all years except 2011-12 and 2014-15. No jurisdiction consistently had 

the lowest proportion of MHdx presentations. The average annual proportion of MHdx 

presentations was statistically significantly higher than the national average in SA, 

QLD, TAS and WA, lower in VIC and the ACT, and no different in NSW and NT 

(Table 4.2, multivariable regression). 

In any given year, the number of MHdx presentations per 10,000 population in 

the NT was more than double the national average, and higher than the rate for every 

other jurisdiction (Figure 4.2). 

4.4.3. Trends in MHdx presentations 

In Australia, MHdx presentations as a proportion of total EDdx presentations 

increased on average by 0.04 percentage points annually between 2004-05 and 2016-

17 (p<0.001) (Table 4.2). However, a trend line with a breakpoint at 2010-11 provided 

a significantly better fit to the data. Before 2010, there was no significant change in 

the rate of MHdx presentations, whereas from 2010-11 to 2016-17, the rate increased 

by 0.12 percentage points annually (p<0.001). This pattern is echoed within individual 
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jurisdictions. In most jurisdictions (except NSW, SA, and TAS), there were significant 

increases in the proportion of MHdx presentations over the whole study period (Table 

4.2), with most jurisdictions exhibiting upturns since 2009-10 (Figure 4.2). QLD 

differed in experiencing growth between 2004-05 and 2008-09. 
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Table 4.1: Number, annual change (number and percentage) of all ED presentations and ED presentations with a MH diagnosis (ICD-10-AM F00-F99) (absolute number 

and as a proportion of total ED presentations) in Australia, 2004-05 to 2016-17 

 ED presentations with  

Episode Level Data (EDep) 

ED presentations  

with a Principal Diagnosis (EDdx) 

ED presentations  

with a MH diagnosis (MHdx)  

MHdx presentations  

as a proportion of  

EDdx presentations  

Estimated  

resident 

population 

EDep 

presentation  

per 10,000 

population 

MHdx 

presentations  

per 10,000 

population 

  (AHS) (MHSA) (Estimated) (MHSA) (Estimated) (ADS) (Estimated) (Estimated) 

Year Number  % with a 

Principal 

Diagnosis 

Number  Annual 

change  

Annual % 

change 

Number  Annual 

change  

Annual 

% 

change  

% Annual 

change 

Annual 

% 

change  

Number Number Number 

 (a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) 

2004-05 4,529,412 93 4,212,353 // // 138,729 // // 3.29 // // 20,394,791 2,220.9 68.0 

2005-06 4,914,896 92 4,521,704 309,351 7.34 149,566 10,837 7.81 3.31 0.02 0.61 20,697,880 2,374.6 72.3 

2006-07 5,287,451 92 4,864,455 342,751 7.58 178,595 29,029 19.41 3.67 0.36 10.88 21,072,452 2,509.2 84.8 

2007-08 5,537,196 89 4,928,104 63,650 1.31 162,721 -15,874 -8.89 3.30 -0.37 -10.08 21,498,540 2,575.6 75.7 

2008-09 5,742,139 90 5,167,925 239,821 4.87 171,976 9,255 5.69 3.33 0.03 0.91 21,951,736 2,615.8 78.3 

2009-10 5,957,961 92 5,481,324 313,399 6.06 172,445 469 0.27 3.15 -0.18 -5.41 22,328,847 2,668.3 77.2 

2010-11 6,183,288 92 5,688,625 207,301 3.78 176,016 3,571 2.07 3.09 -0.06 -1.90 22,340,024 2,767.8 78.8 

2011-12 6,547,342 92 6,023,555 334,930 5.89 188,739 12,723 7.23 3.13 0.04 1.29 22,742,475 2,878.9 83.0 

2012-13 6,712,357 92 6,175,368 151,814 2.52 213,553 24,814 13.15 3.46 0.33 10.54 23,145,901 2,900.0 92.3 

2013-14 7,195,903 95 6,813,991 638,623 7.20 241,200 27,647 12.95 3.54 0.08 2.31 23,504,138 3,061.6 102.6 

2014-15 7,366,442 94 6,911,611 97,620 1.43 256,178 14,978 6.21 3.71 0.17 4.80 23,850,784 3,088.6 107.4 

2015-16 7,465,869 95 7,105,223 193,612 2.80 273,438 17,260 6.74 3.85 0.14 3.77 24,210,809 3,083.7 112.9 

2016-17 7,755,606 96 7,447,262 342,039 4.81 276,954 3,516 1.29 3.72 -0.13 -3.38 24,598,933 3,152.8 112.6 

x-fold 1.71 1.03 1.77   2.00   1.13   1.21 1.42 1.66 

AAGR (%) 4.61 0.28 4.90   6.16   1.18   1.58 2.98 4.51 

CAGR (%) 4.58 0.26 4.86   5.93   1.02   1.57 2.96 4.29 
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Abbreviations and symbols: //: Not applicable; AAGR: Average Annual Growth Rate; ADS: 

Australian Demographic Statistics; AHS: Australian Hospital Statistics; CAGR: Compound Annual 

Growth Rate; ED: Emergency Department; EDdx: ED presentations with a principal diagnosis; EDep: 

ED presentations with episode-level data; MHdx: Mental Health Diagnosis; MHSA: Mental Health 

Services in Australia; x-fold: x-fold difference between the last year and the first year; 

(c) = (a) * (b) 

(d) year n = (c) year n - (c) year n-1 

(e) year n = [(c) year n - (c) year n-1] / (c) year n-1 * 100% 

(g) year n = (f) year n - (f) year n-1 

(h) year n = [(f) year n - (f) year n-1] / (f) year n-1 * 100% 

(i) = (f)/(c) * 100% 

(j) year n = (i) year n - (i) year n-1 

(k) year n = [(i) year n - (i) year n-1] / (i) year n-1 * 100% 

(m) = (a) / (l) * 10,000 

(n) = (f) / (l) * 10,000 
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Sources: Australian Hospital Statistics,[46,83-94] Mental Health Services in Australia,[34-45] Australian 

Demographic Statistics 2010,[194] Australian Demographic Statistics 2017.[195] 

 

Figure 4.1: Trends of ED presentations, with all diagnoses, and with a MH diagnosis in Australia, 

2004-05 to 2016-17 

Abbreviations: ED: Emergency Department; EDep: ED presentations with episode-level data; EDdx: 

EDep with a principal diagnosis; MHdx: Mental Health Diagnosis 

Sources: Australian Hospital Statistics,[46,83-94] Mental Health Services in Australia,[34-45] 
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Table 4.2: Generalised linear regression models examining the trend of ED presentations with a MH 

diagnosis (ICD-10-AM F00-F99) as a proportion of ED presentations with a principal 

diagnosis, 2004-05 to 2016-17 

Univariable regression  

models† 

Models  

without breakpoint 

Models with breakpoint 

Jurisdictions β0⁋ Breakpoint§ 

(Yearx) 

β1⁋ 

(2004-05 to Yearx-1) 

β2⁋ 

(Yearx to 2016-17) 

Australia 0.035 2010-11 -0.048 0.117** 

NSW -0.004 2011-12 -0.128* 0.191* 

VIC 0.050** 2010-11 -0.017 0.117*** 

QLD 0.111** 2008-09 0.328*** 0.029 

WA 0.064** 2009-10 -0.060* 0.142*** 

SA¶ 0.052 2012-13 -0.064* 0.293*** 

TAS 0.023 2011-12 -0.158*** 0.189** 

ACT 0.048** 2007-08 0.050 0.071** 

NT 0.198** 2009-10 0.055 0.356*** 

Multivariable regression  

model‡ 

Model without breakpoint Models with breakpoint 

  Yearx=2010-11 Yearx=2011-12 

Year    

Across entire period (β0) 0.045**   

2004-05 to Yearx-1 (β1)  -0.038 0.022 

Yearx to 2016-17 (β2)  0.117*** 0.137*** 

Jurisdictions    

NSW -0.129 -0.133 -0.136 

VIC -0.540*** -0.543*** -0.545*** 

QLD 0.301* 0.303* 0.300* 

WA 0.279** 0.282*** 0.280*** 

SA¶ 0.907*** 0.916*** 0.914*** 

TAS 0.281* 0.283* 0.280* 

ACT -0.467* -0.462*** -0.464*** 

NT -0.077 -0.077 -0.080 

_cons 3.148*** 3.441*** 3.397*** 

Abbreviations and symbols: * 0.01 ≤ p-value < 0.05; **: 0.001 ≤ p-value < 0.01; ***: p-value < 0.001; 

_cons: constant component of the model; ACT: Australian Capital Territory; ED: Emergency 

Department; ICD-10-AM: International Statistical Classification of Diseases and Related Health 

Problems, 10th revision, Australian Modification; MH: Mental Health; NSW: New South Wales; NT: 

Northern Territory; QLD: Queensland; SA: South Australia; TAS: Tasmania; VIC: Victoria; WA: 

Western Australia;  

† Univariable regression model examines the trend of MHdx presentations as a proportion of the 

estimated ED presentations with a principal diagnosis (EDdx presentations) in Australia, stratified by 

jurisdiction; 
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‡ Multi-variable regression model examines the trend of MHdx presentations as a proportion of the 

estimated EDdx presentations, with a term for jurisdiction to enable a comparison between jurisdictions 

and Australian national average. 

§ Breakpoint is the year when the trend has the most statistically significant structural break; 

⁋ Beta-coefficients of the regression model provide the magnitudes of the difference of the proportion 

of ED presentations with a MH diagnosis (MHdx presentations) (in percentage points) over years; 

¶ Peak percentage points from SA in 2004-05 and 2008-09 were excluded due to a large proportion of 

data missing diagnosis code that was inconsistent with other years; 

4.4.4. EDdx and MHdx presentations by sex 

Across the study period, the number of all ED and MHdx presentations for 

males was greater than for females in each year (3,903,548 ED presentations and 

143,956 MHdx presentations compared with 3,851,595 ED presentations and 132,960 

MHdx presentations in 2016-17, respectively) (Table 4.4). The corresponding 

percentages were 50.3% and 49.7% of ED presentations, and 52.0% and 48.0% of 

MHdx presentations in 2016-17. The rates of all ED presentations were slightly higher 

for males than females per 10,000 total and sex specific populations in each year 

(1,586.9 and 1,565.8 presentations per 10,000 total population respectively, and 

3,199.2 presentations per 10,000 males and 3,156.6 presentations per 10,000 females 

in 2016-17). Males also experienced slightly higher rates of MHdx presentations than 

females per 10,000 total and sex specific populations in each year (58.5 and 54.1 

presentations per 10,000 total population respectively, and 118.0 presentations per 

10,000 males and 109.0 presentations per 10,000 females in 2016-17) (Figure 4.3). 

However, when presentations with a MH diagnosis were assessed as a proportion of 

all ED presentations by sex, females had a higher proportion between 2004-05 and 

2012-13 (Figure 4.3). 

Over the study period, females experienced greater increases (x-fold, average 

and compounding annual growth rates) than males in the number, percentage, and rates 

per 10,000 total and sex-specific populations of all ED presentations (Table 4.4). In 
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contrast for MHdx presentations, males experienced greater increases except for 

average annual growth rates. Controlling for year, and sex-year interactions, the 

proportion of all ED presentations that were MH-related was 8% higher for females 

than males (Table 4.5). 

 

Figure 4.2: Proportions and rates per 10,000 population of ED presentations with a MH diagnosis 
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(ICD-10-AM F00-F99) in Australia, by jurisdiction, 2004-05 to 2016-17, except for 2013-

14 (all states and territories) and 2015-16 (ACT)† 

Abbreviations: ACT: Australian Capital Territory; ED: Emergency department; ICD-10-AM: 

International Statistical Classification of Diseases and Related Health Problems, 10th revision, 

Australian Modification; MH: Mental health; MHdx: Mental Health Diagnosis; NSW: New South 

Wales; NT: Northern Territory; QLD: Queensland; SA: South Australia; TAS: Tasmania; VIC: 

Victoria; WA: Western Australia;  

† Data for 2013-14 (all states and territories) and 2015-16 (ACT) were not available 



Chapter 4. MHdx presentations in Australia, by jurisdiction & by sex Quang Nhat Tran 

Page 90 

Table 4.3: All ED presentations and ED presentations with a MH diagnosis (ICD-10-AM F00-F99) in Australia, by jurisdiction, 2004-05 to 2016-17 
 

2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 

Australia 
            

 

EDep presentations† 4,529,412 4,914,896 5,287,451 5,537,196 5,742,139 5,957,961 6,183,288 6,547,342 6,712,357 7,195,903 7,366,442 7,465,869 7,755,606 

Estimated EDdx presentations as a proportion of EDep presentations‡ 93 92 92 89 90 92 92 92 92 95 94 95 96 

Estimated EDdx presentations 4,212,353 4,521,704 4,864,455 4,928,104 5,167,925 5,481,324 5,688,625 6,023,555 6,175,368 6,813,991 6,911,611 7,105,223 7,447,262 

Number of MHdx presentations§ 138,729 149,566 178,595 162,721 171,976 172,445 176,016 188,739 213,553 241,200 256,178 273,438 276,954 

Proportion of MHdx presentations (%)⁋ 3.29 3.31 3.67 3.30 3.33 3.15 3.09 3.13 3.46 3.54 3.71 3.85 3.72 

Estimated resident population¶ 20,394,791 20,697,880 21,072,452 21,498,540 21,951,736 22,328,847 22,340,024 22,742,475 23,145,901 23,504,138 23,850,784 24,210,809 24,598,933 

Number of EDep presentations per 1,000 population 2,221 2,375 2,509 2,576 2,616 2,668 2,768 2,879 2,900 3,062 3,089 3,084 3,153 

Number of MHdx presentations per 10,000 population 68 72 85 76 78 77 79 83 92 103 107 113 113 

NSW 
            

 

EDep presentations† 1,520,621 1,725,509 1,876,615 1,962,496 2,007,863 2,035,783 2,074,098 2,235,455 2,278,591 2,646,415 2,681,466 2,733,520 2,784,545 

Estimated EDdx presentations as a proportion of EDep presentations‡ 95 95 95 86 89 92 89 88 90 93 94 97 98 

Estimated EDdx presentations 1,444,590 1,639,234 1,782,784 1,687,747 1,786,998 1,872,920 1,845,947 1,967,200 2,050,732 2,467,410 2,530,026 2,639,803 2,723,654 

Number of MHdx presentations§ 48,223 53,360 77,699 56,001 55,173 53,254 50,301 51,354 65,027 .. 88,469 98,024 94,259 

Proportion of MHdx presentations (%)⁋ 3.34 3.26 4.36 3.32 3.09 2.84 2.72 2.61 3.17 .. 3.50 3.71 3.46 

Estimated resident population¶ 6,756,457 6,816,087 6,904,942 7,014,887 7,127,168 7,232,589 7,218,529 7,308,205 7,409,082 7,517,195 7,627,418 7,739,274 7,861,068 

Number of EDep presentations per 1,000 population 2,251 2,532 2,718 2,798 2,817 2,815 2,873 3,059 3,075 3,520 3,516 3,532 3,542 

Number of MHdx presentations per 10,000 population 71 78 113 80 77 74 70 70 88 .. 116 127 120 

VIC 
            

 

EDep presentations† 1,158,474 1,249,078 1,305,114 1,352,129 1,358,202 1,432,745 1,483,159 1,509,065 1,528,609 1,572,787 1,610,623 1,679,886 1,731,040 

Estimated EDdx presentations as a proportion of EDep presentations‡ 95 90 90 90 93 94 98 98 98 100 95 95 95 

Estimated EDdx presentations 1,100,550 1,124,170 1,174,603 1,216,916 1,263,128 1,346,780 1,453,496 1,478,884 1,498,037 1,572,787 1,528,324 1,593,239 1,647,110 

Number of MHdx presentations§ 28,757 31,329 33,743 34,588 34,161 35,510 37,493 42,184 42,515 .. 48,711 53,211 54,114 

Proportion of MHdx presentations (%)⁋ 2.61 2.79 2.87 2.84 2.70 2.64 2.58 2.85 2.84 .. 3.19 3.34 3.29 

Estimated resident population¶ 5,048,602 5,126,540 5,221,310 5,326,978 5,446,612 5,545,932 5,537,817 5,653,429 5,775,808 5,901,970 6,032,968 6,179,249 6,323,606 

Number of EDep presentations per 1,000 population 2,295 2,436 2,500 2,538 2,494 2,583 2,678 2,669 2,647 2,665 2,670 2,719 2,737 

Number of MHdx presentations per 10,000 population 57 61 65 65 63 64 68 75 74 .. 81 86 86 

QLD 
            

 

EDep presentations† 819,126 843,848 888,108 948,921 1,091,076 1,134,092 1,195,325 1,238,522 1,284,158 1,351,573 1,378,883 1,439,143 1,457,083 

Estimated EDdx presentations as a proportion of EDep presentations‡ 100 100 100 100 100 95 95 95 95 100 100 99 96 

Estimated EDdx presentations 819,126 843,848 888,108 948,921 1,091,076 1,077,387 1,135,559 1,176,596 1,219,950 1,351,573 1,375,684 1,431,385 1,397,330 

Number of MHdx presentations§ 21,393 24,306 28,608 34,987 42,216 42,114 43,562 46,895 50,183 .. 60,108 56,965 56,166 

Proportion of MHdx presentations (%)⁋ 2.61 2.88 3.22 3.69 3.87 3.91 3.84 3.99 4.11 .. 4.37 3.98 4.02 

Estimated resident population¶ 3,994,858 4,090,908 4,195,981 4,308,570 4,424,767 4,513,850 4,476,778 4,569,863 4,654,521 4,724,417 4,784,367 4,848,877 4,928,457 

Number of EDep presentations per 1,000 population 2,050 2,063 2,117 2,202 2,466 2,512 2,670 2,710 2,759 2,861 2,882 2,968 2,956 

Number of MHdx presentations per 10,000 population 54 59 68 81 95 93 97 103 108 .. 126 118 114 

WA 
            

 

EDep presentations† 401,535 426,809 523,966 560,688 566,411 600,613 649,215 732,351 754,252 742,615 803,821 829,431 835,551 

Estimated EDdx presentations as a proportion of EDep presentations‡ 71 74 70 70 76 76 76 77 76 75 77 83 91 

Estimated EDdx presentations 285,090 315,839 366,776 392,482 430,472 456,466 493,403 563,910 573,232 554,788 619,739 689,381 760,534 

Number of MHdx presentations§ 10,114 11,279 13,518 13,455 14,634 15,179 17,021 19,809 21,372 .. 26,157 29,827 31,414 

Proportion of MHdx presentations (%)⁋ 3.55 3.57 3.69 3.43 3.40 3.33 3.45 3.51 3.73 .. 4.22 4.33 4.13 

Estimated resident population¶ 2,017,088 2,059,381 2,112,967 2,176,980 2,244,436 2,293,510 2,353,409 2,426,846 2,492,951 2,523,100 2,544,267 2,558,951 2,580,354 

Number of EDep presentations per 1,000 population 1,991 2,073 2,480 2,576 2,524 2,619 2,759 3,018 3,026 2,943 3,159 3,241 3,238 

Number of MHdx presentations per 10,000 population 50 55 64 62 65 66 72 82 86  103 117 122 
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2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 

SA 
            

 

EDep presentations† 321,793 335,539 355,295 364,549 357,417 373,700 383,992 427,011 455,220 463,171 469,368 481,889 493,268 

Estimated EDdx presentations as a proportion of EDep presentations‡ 86 91 91 90 63 97 97 98 98 97 96 96 97 

Estimated EDdx presentations 276,742 305,340 323,318 328,094 225,173 362,489 372,472 418,471 446,116 448,091 451,467 464,414 477,260 

Number of MHdx presentations§ 15,426 12,996 14,164 13,960 15,064 15,513 15,833 15,844 16,949 .. 21,036 23,003 23,596 

Proportion of MHdx presentations (%)⁋ 5.57 4.26 4.38 4.25 6.69 4.28 4.25 3.79 3.80 .. 4.66 4.95 4.94 

Estimated resident population¶ 1,552,514 1,567,888 1,585,794 1,603,985 1,624,512 1,644,582 1,639,614 1,656,711 1,671,661 1,687,673 1,701,843 1,713,054 1,723,548 

Number of EDep presentations per 1,000 population 2,073 2,140 2,240 2,273 2,200 2,272 2,342 2,577 2,723 2,744 2,758 2,813 2,862 

Number of MHdx presentations per 10,000 population 99 83 89 87 93 94 97 96 101 .. 124 134 137 

TAS 
            

 

EDep presentations† 102,281 114,820 119,451 124,853 130,108 141,630 143,848 141,700 147,064 148,278 150,076 153,541 156,323 

Estimated EDdx presentations as a proportion of EDep presentations‡ 100 100 100 100 100 89 95 100 100 100 97 97 99 

Estimated EDdx presentations 102,281 114,820 119,451 124,853 130,108 126,051 136,656 141,700 147,064 148,278 145,044 148,629 154,736 

Number of MHdx presentations§ 4,539 4,517 4,704 4,330 4,554 4,603 4,684 4,408 4,605 .. 5,484 5,922 6,122 

Proportion of MHdx presentations (%)⁋ 4.44 3.93 3.94 3.47 3.50 3.65 3.43 3.11 3.13 .. 3.78 3.98 3.96 

Estimated resident population¶ 486,327 489,951 493,204 497,922 503,292 507,643 511,483 511,848 512,520 513,839 515,396 517,588 520,877 

Number of EDep presentations per 1,000 population 2,103 2,343 2,422 2,507 2,585 2,790 2,812 2,768 2,869 2,886 2,912 2,966 3,001 

Number of MHdx presentations per 10,000 population 93 92 95 87 91 91 92 86 90 .. 106 114 118 

ACT 
            

 

EDep presentations† 93,698 99,616 96,312 98,441 101,897 106,815 112,232 118,396 118,931 125,888 129,961 .. 143,860 

Estimated EDdx presentations as a proportion of EDep presentations‡ 83 100 100 100 100 100 100 100 100 100 100 .. 100 

Estimated EDdx presentations 77,769 99,616 96,312 98,441 101,897 106,815 112,232 118,396 118,931 125,888 129,961 .. 143,500 

Number of MHdx presentations§ 2,248 2,737 2,635 2,509 2,793 3,102 3,433 3,638 3,751 .. 3,958 .. 4,743 

Proportion of MHdx presentations (%)⁋ 2.89 2.75 2.74 2.55 2.74 2.90 3.06 3.07 3.15 .. 3.05 .. 3.31 

Estimated resident population¶ 330,164 334,119 341,054 346,294 352,285 358,571 367,985 376,564 383,652 389,406 396,690 403,468 410,301 

Number of EDep presentations per 1,000 population 2,838 2,981 2,824 2,843 2,892 2,979 3,050 3,144 3,100 3,233 3,276 .. 3,506 

Number of MHdx presentations per 10,000 population 68 82 77 73 79 87 93 97 98 .. 100 .. 116 

NT 
            

 

EDep presentations† 111,884 119,677 122,590 125,119 129,165 132,583 141,419 144,842 145,532 145,176 142,244 148,459 153,936 

Estimated EDdx presentations as a proportion of EDep presentations‡ 92 94 94 98 98 100 100 100 100 100 92 93 93 

Estimated EDdx presentations 102,933 112,496 115,235 122,617 126,582 132,583 141,419 144,842 145,532 145,176 131,366 138,372 143,138 

Number of MHdx presentations§ 2,703 3,482 3,524 2,891 3,381 3,170 3,689 4,607 6,737 .. 6,213 6,486 6,540 

Proportion of MHdx presentations (%)⁋ 2.63 3.10 3.06 2.36 2.67 2.39 2.61 3.18 4.63 .. 4.73 4.69 4.57 

Estimated resident population¶  206,373 210,627 214,804 220,503 226,207 229,711 231,292 235,973 242,749 243,632 244,964 245,740 246,105 

Number of EDep presentations per 1,000 population 5,421 5,682 5,707 5,674 5,710 5,772 6,114 6,138 5,995 5,959 5,807 6,041 6,255 

Number of MHdx presentations per 10,000 population 131 165 164 131 150 138 160 195 278 .. 254 264 266 

Abbreviations: ED: Emergency Department; EDep: ED presentations reported with episode-level data; EDdx: EDep presentations with a principal diagnosis code; MHdx: EDdx presentations with a MH diagnosis code (F00-F99); ..: Not 

available / Not provided; //: Not applicable; NNAPEDCD: National Non-Admitted Patients Emergency Department Care Database; AHS: Australian Hospital Statistics; MHSA: Mental Health Services in Australia  

† The number of occasions of service reported to the NNAPEDCD; Number of ED presentations for ACT in 2008-09 and 2009-10, TAS in 2009-10, and WA in 2011-12 were updated in AHS 2012-13. The number of ED presentations 

for WA in 2012-13 was updated in AHS 2013-14 

‡ The proportion of ED occasions of service reported at episode-level to the NNAPEDCD that had a diagnosis;  

§ Number of MHdx presentations reported in MHSA, except for 2013-14; In 2013-14, the number of MHdx presentations in Australia (but not for the jurisdictions) was reported in AHS 2013-14; The total number of MHdx presentation 

for Australia in 2004-05 and 2005-06 were updated in MHSA 2007-08; Number of MHdx presentations for WA in 2010-11 were updated in MHSA 2011-12, and for SA in 2012-13 and Australia in 2012-13 and 2013-14 were updated 

in MHSA 2014-15; Number of MHdx presentations for ACT in 2010-11 were not reported in MHSA 2014-15, but available in AHS 2014-15. 

⁋ Number of MHdx presentations / estimated ED presentations reported at episode-level with a principal diagnosis code;  

¶ Estimated resident populations (year and jurisdiction) reported in Australian Demographic Statistics 2010 and 2017;  

Sources: Australian Hospital Statistics,[46,83-94] Mental Health Services in Australia,[34-45] Australian Demographic Statistics 2010,[194] Australian Demographic Statistics 2017.[195]  
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Table 4.4: All ED presentations and ED presentations with a MH diagnosis (ICD-10-AM F00-F99) in Australia, by sex, 2004-05 to 2016-17, except 2013-14† 

Sex No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

Year 2004-05 2005-06 2006-07 

 All ED presentations All ED presentations All ED presentations 

Male 2 , 3 7 8 , 1 7 6  5 2 . 5  1 , 1 6 6 . 1  2 , 3 4 8 . 1  2 , 5 6 1 , 0 2 7  5 2 . 1  1 , 2 3 7 . 3  2 , 4 9 0 . 7  2 , 7 4 2 , 5 6 5  5 1 . 9  1 , 3 0 1 . 5  2 , 6 1 8 . 1  

Female 2 , 1 5 0 , 9 4 7  4 7 . 5  1 , 0 5 4 . 7  2 , 1 2 3 . 8  2 , 3 5 3 , 4 5 8  4 7 . 9  1 , 1 3 7 . 1  2 , 2 8 8 . 8  2 , 5 4 4 , 5 7 1  4 8 . 1  1 , 2 0 7 . 5  2 , 4 2 9 . 1  

Total ‡ 4,529,123 100.0 2,220.7 N/A 4,914,485 100.0 2,374.4 N/A 5,287,136 100.0 2,509.0 N/A 

 ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

Male 6 8 , 5 5 8  5 1 . 4  3 3 . 6  6 7 . 7  7 4 , 2 5 7  5 1 . 6  3 5 . 9  7 2 . 2  9 0 , 7 2 3  5 0 . 8  4 3 . 1  8 6 . 6  

Female 6 4 , 7 3 4  4 8 . 6  3 1 . 7  6 3 . 9  6 9 , 7 4 0  4 8 . 4  3 3 . 7  6 7 . 8  8 7 , 8 5 6  4 9 . 2  4 1 . 7  8 3 . 9  

Total ‡ 133,292 100.0 65.4 N/A 143,997 100.0 69.6 N/A 178,579 100.0 84.7 N/A 

Year 2007-08 2008-09 2009-10 

 All ED presentations All ED presentations All ED presentations 

Male 2 , 8 7 2 , 5 8 0  5 1 . 9  1 , 3 3 6 . 2  2 , 6 8 5 . 6  2 , 9 6 4 , 6 6 6  5 1 . 6  1 , 3 5 0 . 5  2 , 7 1 2 . 3  3 , 0 5 9 , 6 2 6  5 1 . 4  1 , 3 7 0 . 3  2 , 7 5 2 . 2  

Female 2 , 6 6 4 , 3 6 9  4 8 . 1  1 , 2 3 9 . 3  2 , 4 9 1 . 0  2 , 7 7 7 , 2 2 3  4 8 . 4  1 , 2 6 5 . 1  2 , 5 4 0 . 8  2 , 8 9 7 , 9 7 4  4 8 . 6  1 , 2 9 7 . 9  2 , 6 0 6 . 8  

Total ‡ 5,536,949 100.0 2,575.5 N/A 5,741,889 100.0 2,615.7 N/A 5,957,600 100.0 2,668.1 N/A 

 ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

Male 8 1 , 6 6 3  5 0 . 2  3 8 . 0  7 6 . 4  8 7 , 9 3 7  5 1 . 1  4 0 . 1  8 0 . 5  8 8 , 0 3 9  5 1 . 1  3 9 . 4  7 9 . 2  

Female 8 1 , 0 5 0  4 9 . 8  3 7 . 7  7 5 . 8  8 4 , 0 3 2  4 8 . 9  3 8 . 3  7 6 . 9  8 4 , 3 7 8  4 8 . 9  3 7 . 8  7 5 . 9  

Total ‡ 162,713 100.0 75.7 N/A 171,969 100.0 78.3 N/A 172,417 100.0 77.2 N/A 
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Sex No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

Year 2010-11 2011-12 2012-13 

 All ED presentations All ED presentations All ED presentations 

Male 3 , 1 6 3 , 6 3 8  5 1 . 2  1 , 4 1 6 . 1  2 , 8 4 5 . 5  3 , 3 4 0 , 2 6 2  5 1 . 1  1 , 4 6 8 . 7  2 , 9 5 2 . 6  3 , 4 1 2 , 5 9 7  5 0 . 8  1 , 4 7 4 . 4  2 , 9 6 5 . 9  

Female 3 , 0 1 8 , 8 7 2  4 8 . 8  1 , 3 5 1 . 3  2 , 7 1 5 . 2  3 , 2 0 0 , 2 4 6  4 8 . 9  1 , 4 0 7 . 2  2 , 8 2 8 . 8  3 , 2 9 9 , 1 8 7  4 9 . 2  1 , 4 2 5 . 4  2 , 8 6 7 . 3  

Total ‡ 6,182,510 100.0 2,767.5 N/A 6,540,508 100.0 2,875.9 N/A 6,711,784 100.0 2,899.8 N/A 

 ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

Male 9 0 , 6 1 2  5 1 . 1  4 0 . 6  8 1 . 5  9 6 , 2 9 8  5 1 . 0  4 2 . 3  8 6 . 1  1 0 6 , 7 1 9  5 0 . 6  4 6 . 1  9 2 . 8  

Female 8 6 , 7 1 5  4 8 . 9  3 8 . 8  7 8 . 0  9 2 , 4 3 4  4 9 . 0  4 0 . 6  8 1 . 7  1 0 4 , 3 9 6  4 9 . 4  4 5 . 1  9 0 . 7  

Total ‡ 177,327 100.0 79.4 N/A 188,732 100.0 83.0 N/A 211,115 100.0 91.2 N/A 

Year 2014-15 2015-16 2016-17 

 All ED presentations All ED presentations All ED presentations 

Male 3 , 7 2 2 , 8 6 7  5 0 . 5  1 , 5 6 0 . 9  3 , 1 4 7 . 6  3 , 7 7 1 , 0 2 3  5 0 . 5  1 , 5 5 7 . 6  3 , 1 4 1 . 7  3 , 9 0 3 , 5 4 8  5 0 . 3  1 , 5 8 6 . 9  3 , 1 9 9 . 2  

Female 3 , 6 4 3 , 1 4 2  4 9 . 5  1 , 5 2 7 . 5  3 , 0 8 0 . 2  3 , 6 9 4 , 4 3 3  4 9 . 5  1 , 5 2 5 . 9  3 , 0 7 7 . 9  3 , 8 5 1 , 5 9 5  4 9 . 7  1 , 5 6 5 . 8  3 , 1 5 6 . 6  

Total ‡ 7,366,009 100.0 3,088.4 N/A 7,465,456 100.0 3,083.5 N/A 7,755,143 100.0 3,152.6 N/A 

 ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

Male 1 3 2 , 7 4 1  5 1 . 8  5 5 . 7  1 1 2 . 2  1 4 2 , 3 8 1  5 2 . 1  5 8 . 8  1 1 8 . 6  1 4 3 , 9 5 6  5 2 . 0  5 8 . 5  1 1 8 . 0  

Female 1 2 3 , 4 1 7  4 8 . 2  5 1 . 7  1 0 4 . 4  1 3 1 , 0 0 9  4 7 . 9  5 4 . 1  1 0 9 . 2  1 3 2 , 9 6 0  4 8 . 0  5 4 . 1  1 0 9 . 0  

Total ‡ 256,158 100.0 107.4 N/A 273,390 100.0 112.9 N/A 276,916 100.0 112.6 N/A 
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Sex No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

No. % Rate/10,000  

(total) 

Rate/10,000  

(sex specific) 

 x-fold AAGR (%) CAGR (%) 

 All ED presentations All ED presentations All ED presentations 

Male 1 . 6 4  0 . 9 6  1 . 3 6  1 . 3 6  4 . 2 4  - 0 . 3 5  2 . 6 2  2 . 6 3  4 . 2 2  - 0 . 3 5  2 . 6 0  2 . 6 1  

Female 1 . 7 9  1 . 0 5  1 . 4 8  1 . 4 9  5 . 0 0  0 . 3 7  3 . 3 7  3 . 3 8  4 . 9 7  0 . 3 7  3 . 3 5  3 . 3 6  

 ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

Male 2 . 1 0  1 . 0 1  1 . 7 4  1 . 7 4  5 . 6 7  - 0 . 1 4  4 . 0 2  4 . 0 0  6 . 3 8  0 . 0 9  4 . 7 3  4 . 7 4  

Female 2 . 0 5  0 . 9 9  1 . 7 0  1 . 7 0  6 . 0 0  0 . 1 5  4 . 3 4  4 . 3 3  6 . 1 8  - 0 . 1 0  4 . 5 4  4 . 5 5  

Abbreviations and symbols: % :  p e r c e n t a g e ;  R a t e / 1 0 , 0 0 0  ( t o t a l ) :  N u m b e r  o f  p r e s e n t a t i o n s  p e r  1 0 , 0 0 0  t o t a l  p o p u l a t i o n ;  R a t e / 1 0 , 0 0 0  ( s e x  s p e c i f i c ) :  N u m b e r  o f  p r e s e n t a t i o n s  p e r  

1 0 , 0 0 0  s e x - s p e c i f i c  p o p u l a t i o n ;  A A G R :  A v e r a g e  A n n u a l  G r o w t h  R a t e ;  C A G R :  C o m p o u n d  A n n u a l  G r o w t h  R a t e ;  E D :  E m e r g e n c y  D e p a r t m e n t ;  M H :  M e n t a l  H e a l t h ;  N / A :  N o t  

a p p l i c a b l e ;  N o . :  N u m b e r  o f  p r e s e n t a t i o n s ;  x - f o l d :  x - f o l d  d i f f e r e n c e  b e t w e e n  t h e  l a s t  y e a r  a n d  t h e  f i r s t  y e a r ;   

†  D a t a  o n  E D  p r e s e n t a t i o n s  w i t h  a  M H  d i a g n o s i s  f o r  2 0 1 3 - 1 4  w e r e  n o t  a v a i l a b l e  

‡  T o t a l  n u m b e r  o f  p r e s e n t a t i o n s  w i t h  d a t a  o n  s e x .   

Sources: Australian Hospital Statistics, [4 6 , 8 3 - 9 4 ]  Mental Health Services in Australia,[ 3 4 - 4 5 ]   
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Figure 4.3: Rate (per 10,000 population) and percentage of all ED presentations with a MH 

diagnosis (ICD-10-AM F00-F99) in Australia, by sex, 2004-05 to 2016-17, except 2013-

14† 

Abbreviations and symbols: ED: Emergency Department; ICD-10-AM: International Statistical 

Classification of Diseases and Related Health Problems, 10th revision, Australian Modification; MH: 

Mental Health; 

† Data for 2013-14 were not available 

Table 4.5: Multivariable generalised linear regression model examining the trend of ED 

presentations with a MH diagnosis (ICD-10-AM F00-F99) as a proportion of all ED 

presentations in Australia, by sex, 2004-05 to 2016-17, except 2013-14† 

 RR SE p (z-test) 95%CI 

Male REF // // // 

Female 1.077 0.031 0.010 1.018-1.140 

Year 1.023 0.002 < 0.001 1.018-1.028 

Female x year ‡ 0.990 0.003 0.002 0.983-0.996 
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Abbreviations and symbols: //: Not applicable; 95%CI: 95% confidence interval of RR; ED: 

Emergency Department; ICD-10-AM: International Statistical Classification of Diseases and Related 

Health Problems, 10th revision, Australian Modification; MH: Mental Health; RR: Risk Ratio; SE: 

Standard Error; p: p-values of z-test; REF: the reference group to which other groups were compared;  

† Data for 2013-14 were not available 

‡ Interaction term between year (continuous variable) and sex (categorical variable) in the models 

4.5. Discussion 

This is the first examination of long-term trends in MHdx presentations in 

Australia, by jurisdiction and by sex; and furthers work presented in Chapters 5 to 7. 

Between 2004-05 and 2016-17, there was an increase in MHdx presentations in 

Australian public hospital EDs based upon principal diagnosis in both relative and 

absolute terms. The proportion of MHdx presentations increased from 3.3% to 3.7%, 

while the number of MHdx presentations per 10,000 population increased over 65%, 

from 68.0 to 112.6. Since 2010-11, MHdx presentations have increased by 0.12 

percentage points annually. The proportion of MHdx presentations varied between 

jurisdictions, and was highest in SA in most years, while the NT had the highest level 

of MHdx presentations per 10,000 population, more than double the Australian average. 

Significant increases in the proportion of MHdx presentations were found for VIC, 

QLD, WA, ACT and the NT, although upturns were observed in all jurisdictions, 

predominantly since 2009-10. Females had higher proportions of ED presentations 

with a MH diagnosis over the study period, although males had greater numbers of 

EDdx and MHdx presentations in each year.  

The assessed increase in both numbers and proportions of presentations with a 

MHdx is considered clinically significant, the recent annual increase in the proportion 

of presentations by 0.12%, corresponding to an additional two patients with a MH 

condition per hospital per week, on average [(276,954 MHdx presentations x 0.12% 

increase) / 287 hospitals / 52 weeks]. Patients with a MHdx are known to experience 
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differential care needs, some with marked impacts on operations within resource 

constrained EDs. First, patients with a MHdx are more vulnerable and therefore require 

heightened clinical consideration.[196,197] Second, patients with a MHdx more frequently 

require additional staffing[197] and use of resources for sedation/containment 

(resuscitation bays, resuscitation monitoring in normal bays, nurses, orderlies and 

security guards as well as a doctor).[198] Third, patients with a MHdx stay in ED longer 

waiting for a ward bed[62] which is both the wrong environment for their recovery as 

well as potentially disruptive to the care of other physiologically sick patients within 

the ED, and the wellbeing of the caregivers of each.[62,197] 

The markedly higher rate of ED use in the NT relative to all other jurisdictions 

is hypothesised, to be in part, a consequence of the higher disease burden in this 

jurisdiction[199] as well as the composition of the NT’s health system. For example, the 

number of full-time working equivalent general practitioners per 100,000 population 

in the NT is the least across all jurisdictions, and around two-thirds the national 

average in 2006-07.[200] Thus, inadequate community services including primary care, 

may be a critical driver in the use of the ED in general,[201] and in particular for MH 

patients.  

SA had the highest relative demand for MHdx presentations in most years and 

experienced a marked increase after 2012-13. Whether the load in SA EDs is reflective 

of issues particular to that jurisdiction is unknown. However, concerns were raised 

following the transfer of 10% of acute hospital funding to the community in 2011, 

which led to a substantial closure of acute hospital psychiatric beds.[22] By 2014, the 

number of acute hospital psychiatric beds in SA was 20% below the national average; 

an additional 30 acute beds were commissioned. Another potential contributor to SA’s 

(and other jurisdictions) increased load of MHdx presentations was the introduction of 
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the National Emergency Access Target (NEAT). The NEAT, announced in February 

2011, was implemented from July 2011 as a part of National Health Reform 

Agreement,[202] and has been suggested to lead to increased re-presentations. [203].  

The proportion of MHdx presentations reported in this study, 3.7% in 2016-17,  

is approximately 0.1% higher than the 2016-17 figure published by the AIHW.[45] We 

believe this is due to the use of all ED presentation data as the denominator by the 

AIHW, rather than presentations with a diagnosis (EDdx) in the current analysis. Our 

assessment of an average 3.5% of ED presentations between 2004-05 and 2016-17 

having a MHdx compares with the 4% for the period 2000-2014, estimated in a meta-

analysis of individual hospital and regional data from six countries, including 

Australia, with health systems comparable to the English National Health System.[26] 

However, as the actual estimate was around 3.5% (based on the meta-analysis Forest 

plot), the findings are consistent, arguably reflecting the inclusion of five Australian 

studies in the six included in the meta-analysis: three from NSW and two, VIC. Since 

this meta-analysis, an average 3.0% of all NSW ED presentations have been assessed 

as MH-related between 2010 and 2014.[54,204] The results presented in the current study 

for NSW, 2.7% in 2010 to 3.8% in 2014, are not inconsistent although diagnoses 

included were narrower in the current study. However, a clearer comparison would 

have been facilitated if all data were presented by individual year rather than multi-

year timeframes. 

We also note that the proportion of presentations with a MH diagnosis in 

Australia was not markedly different from the US in the mid-2000s, when the US data 

are limited to episodes with a MH primary diagnostic code (3.0% in 2001 to 3.5% in 

2006).[49] Finally, the increasing load of MHdx presentations in general hospital EDs is 

not just an Australian phenomenon. In the US, studies based on national data[49,50,126] 
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have shown an increase in the proportion of MH-related presentations in general 

hospital EDs between 1992 and 2010. 

Across the study period, males had slightly higher numbers of all ED and MHdx 

presentations than females in each year, while females experienced higher rates of 

annual increases in both all ED and MHdx presentations per 10,000 population. The 

increase in the proportion of all ED presentations by females is consistent with a 

Melbourne study, which found an increase in the proportion of ED presentations by 

females between 1999-00 and 2008-09.[205] Regarding MHdx presentations, while we 

found that there were always more males than females presenting, a higher proportion 

of females than males presented to a Queensland hospital ED for a mental health 

condition in 2011-12,[63] and in NSW between 2010-2014.[54] We believe that these 

differences are at least in part due to the broad definition of MH-related presentations 

used in these jurisdictional studies given that females have been found to experience 

more presentations due to suicidal ideation/self-harm.[54,63]  

4.6. Strengths and Limitations 

This paper provides the most comprehensive evidence on trends in 

presentations with a MH diagnosis nationally, assessing trends for all jurisdictions over 

a 13-year period using data from the national collection. While these data are limited 

by the absence of a national agreement and standards on data collection within EDs 

and different coding systems across jurisdictions,[206] the size of the individual 

collections should maximise the robustness of the intra- and inter-jurisdictional 

comparisons. The individual collections are also the best available evidence, these 

administrative data used for other analyses.[207,208] However, administrative data are 

also subject to a general lack of understanding of their potential usefulness, and thus 

the importance of robust coding practices.[209] Further, as the jurisdictional collections 
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and NNAPEDCD have historically only recorded one diagnostic code, there is an 

underestimation of mental health presentations, as self-harm and suicide-related 

presentations are not coded as an F-code but as X60-X84, and may even be coded as 

injury (U50-Y98).[34,45,51,54] The expansion of the NNAPEDCD from 2013-14 from 

peer group A and B hospitals to all hospitals with an ED may also confound the trend 

analysis. However, this concern only pertains to NSW, the only jurisdiction in which 

the number of hospitals included increased, and in turn, Australia. However, as the 

breakpoints for NSW (2011-12) and Australia (2010-11) occurred prior to this change 

in data collection, we believe any impact on our findings will be minimal. Other major 

changes in data collection practices during the study period include the retention of 

patients who were admitted and remained within the ED environment (e.g. in an 

observation unit, short-stay unit, ED ward or awaiting a bed in an admitted patient 

ward of the hospital) until they physically departed the ED in 2012-13,[72,75] but this 

will not affect the current assessment of load. The introduction of SNOMED for 

diagnostic coding in NSW in 2008[210] could impact findings, if this coding mechanism 

differs in its ability to capture a presentation with a primary MH diagnosis compared 

with ICD coding processes. As the usefulness of SNOMED-CT for data analysis has 

been recently queried,[211] this may be an issue, particularly for inter-jurisdictional 

comparisons. Finally, we were unable to either determine the re-presentations rate, or 

undertake multi-factorial analysis given the aggregated nature of the data reported by 

the AIHW.  

4.7. Conclusion 

MH presentations, excluding self-harm and suicide attempt, have given rise to 

an increasing load within Australian public hospital EDs nationally and in each 

jurisdiction between 2004-05 and 2016-17. Of particular concern are the markedly 
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higher rate of presentations in the NT, and the higher relative load in SA public 

hospitals. However, significant or upwards trends of MHdx presentations across all 

jurisdictions indicates generic issues necessitating concern and policy development at 

a national level.  
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Chapter 5. Trends of emergency department presentations with 

a mental health diagnosis by age, Australia, 2004-05 to 2016-17: 

a secondary data analysis 

5.1. Preface 

This chapter presents Study 3 of this thesis, an examination of the trends in the 

rates of emergency department (ED) presentations with a mental health diagnosis 

(MHdx) for Australia by age group, between 2004-05 and 2016-17. A manuscript of 

this study has been published by Emergency Medicine Australasia (Appendix 4):  

Tran, Q.N., Lambeth, L.G., Sanderson, K., de Graaff, B., Breslin, 

M., Tran, V., Huckerby, E.J., Neil, A.L., Trends of emergency 

department presentations with a mental health diagnosis by age, 

Australia, 2004-05 to 2016-17: a secondary data analysis. 

Emergency Medicine Australasia, 2019, 31:1064-1072. DOI: 

10.1111/1742-6723.13323 

5.2. Introduction 

Emergency departments (EDs) have been experiencing overcrowding due to 

increasing demand in Australia[205] and elsewhere,[212-214] with mental health (MH)-

related presentations a particular concern.[26,215] Globally, there has been a shift in 

focus towards MH-related ED (MHrED) presentations for children and youth;[28,216] a 

shift beginning to be observed within Australia.[217]  

Australian studies with age-breakdowns have been undertaken at state level, 

particularly Victoria[51-53] and NSW.[54] Nationally, ED data by age-group using a 

narrow definition of MH diagnoses according to the International Statistical 
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Classification of Diseases and Related Health Problems, 10th revision, Australian 

Modification (ICD-10-AM) codes F00-F99 as the primary diagnosis, MHdx, have been 

reported annually by the Australian Institute of Health and Welfare (AIHW) for 2004-

05 to 2016-17,[34-45] but no trends have been assessed. Given that mental illness is 

chronic, and different age groups, such as children (0-14 years), youth (15-24 years) 

and older people (65 years and over) require different MH and treatment strategies,[55-

58] information on trends of MH-related presentations by age-group may be useful for 

service planning within EDs and the broader health system.  

This study aims to explore for Australia (1) the trends of ED presentations with 

a MH diagnosis by age group; and (2) whether those trends differ from all ED 

presentations between 2004-05 and 2016-17. 

5.3. Methods 

5.3.1. Data sources 

ED data were extracted from two AIHW series: Australian Hospital Statistics 

(AHS) and Mental Health Services in Australia (MHSA). AHS comprises Australian 

Hospital Statistics for 2004-05 to 2012-2013,[46,84-91] Australian Hospital Statistics: 

Emergency department care 2013-14,[83] and Emergency department care: Australian 

Hospital Statistics for 2014-15 to 2016-17.[92-94] MHSA comprises data for 2004-05 to 

2016-17[34-45] with the exception of 2013-14 which was not available. Both series 

report data from the National Non-Admitted Patient Emergency Department Care 

Database (NNAPEDCD), comprised of data on presentations to public hospital EDs 

since 2003-04, limited to peer groups A (principal referral and specialist women’s and 

children’s hospitals) and B (large hospitals) until 2012-13.[83] To be classified as peer 

group B, hospitals needed to have more than 10,000 annual acute casemix-adjusted 
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separations in a major city, more than 8,000 in a regional area, and more than 5,000 in 

a remote area. The MHSA series is limited to ICD-10-AM F-codes (Table 2.4) while 

diagnostic information in the overarching AHS series has only been provided since 

2013-14, and then only at the ICD-10-AM chapter level, e.g. U50-Y98 (External 

causes of morbidity and mortality). As coding of suicide- and self-harm-related ED 

presentations may occur at the 3-character level (e.g. X60-X84, Intentional self-harm) 

or even under an injury code, MH presentations in this study were necessarily limited 

to those with a principal diagnosis assigned an ICD-10 F00-F99. 

Total number of ED presentations and the number of ED presentations by age 

group were extracted from the AHS and MHSA series at the national level. Age groups 

employed comprised 0-14 (children), 15-24 (youth), 25-34 (younger adults), 35-44, 

45-54, 55-64, and ≥65 (older people) years of age, as per the MHSA series. 

Data on estimated resident population for Australia in total and by age-group 

were extracted from the Australian Demographic Statistics series.[194,218]  

Total change (absolute and percentage change), average annual growth rate 

(AAGR) and compound annual growth rate (CAGR) in the absolute number of 

presentations and the rate of presentations per 10,000 population (total and age-group 

specific), for all ED and MHdx presentations were assessed. For MHdx presentations, 

AAGRs were assessed excluding rates pertaining to 2013-14. For each year, also 

assessed were (i) the proportion of MHdx presentations by age group and (ii) MHdx 

presentations as a proportion of all ED presentations (in percentage points) for each 

age group. As publicly available secondary data were collated and analysed, ethics 

approval was not sought. 

Data were entered into Microsoft Excel 2016,[96] then, exported to Stata 14.[97] 
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5.3.2. Statistical analysis 

Multivariable generalised linear regression models with a log link were 

employed to model the proportion of all ED presentations with a MH diagnosis. Age 

group and year, and an interaction term between these, were included as variables to 

estimate trend, and to test for a difference in trend between the age groups. Statistical 

significance was identified with p-value ≤ 0.05. 

5.4. Results 

5.4.1. ED and MHdx presentations by age group 

Between 2004-05 and 2016-17, across all age-groups, the greatest number of 

all ED presentations and rate of presentations per 10,000 total population in each year 

were for children (0-14 years) reaching 1,650,641 presentations and 671.0 

presentations per 10,000 total population in 2016-17. The second highest was for older 

persons (≥65 years) reaching 1,636,008 presentations and 665.1 presentations per 

10,000 total population in 2016-17 (Table 5.1, Figure 5.1, Figure 5.2). The lowest 

number of all ED presentations and rate of presentations per 10,000 total population 

in each year were for people aged 55-64 years (714,857 and 290.6 in 2016-17, 

respectively). The highest age-specific rate was for older persons (4,455.1 

presentations per 10,000 older persons) followed by children (3,609.9 presentations 

per 10,000 children), with the lowest age-specific rate for people aged 45-54 years 

(2,529.6 presentations per 10,000 people age 45-54 years in 2016-17). 

For MHdx presentations, presentations for youth (15-24 years) (61,328 

presentations, 24.9 presentations per 10,000 total population, and 193.5 presentations 

per 10,000 youth in 2016-17) predominated, followed by younger adults (25-34 years) 

(58,475 presentations, 23.8 presentations per 10,000 total population, and 162.1 
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presentations per 10,000 younger adults in 2016-17) and persons aged 35-44 years 

(53,533 presentations, 21.8 presentations per 10,000 total population, and 165.5 

presentations per 10,000 people aged 35-44 years in 2016-17) (Table 5.2, Figure 5.2). 

Children had the lowest number of MHdx presentations and rate of presentations per 

10,000 total population in each year across the study period (11,478 presentations, 4.7 

presentations per 10,000 total population, and 25.1 presentations per 10,000 children 

in 2016-17). 

For MHdx presentations as a proportion of all ED presentations, people aged 

35-44 years had the highest proportion in each year (6.2% in 2016-17). Between 2004-

05 and 2011-12, the second highest proportion was for younger adults (ranging 

between 4.5% and 4.9%) and since 2012-13, youth (ranging between 4.9% and 5.9%), 

except for 2014-15 when the proportion was marginally higher for younger adults 

(5.5% versus 5.4%) (Figure 5.3). Children had the lowest proportion, <1% in each year 

while older persons had the second lowest, <2% in each year. 

5.4.2. Trends for all ED and MHdx presentations by age group 

Across all age-groups, the absolute number and relative number (per 10,000 

total population) of all ED presentations increased over the study period, except for 

youth, which experienced a very slight decrease in the relative number of ED 

presentations after 2011-12 (Table 5.1, Figure 5.1). However, this was not reflected at 

the age-group level (Figure 5.4). The greatest increase in relative number of 

presentations (presentations per 10,000 total population) (1.7-fold) was for older 

persons, equating to an AAGR of 5.2% and CAGR of 4.5%. The smallest increase was 

for youth (1.2-fold, 2.0% AAGR, 1.8% CAGR) (Table 5.1). Within the context of age-

group specific rates, the greatest increase in relative number of presentations (1.6-fold, 

4.6% AAGR, 4.0% CAGR) was for people aged 45-54 years, while the smallest was 
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for younger adults (1.3-fold, 2.3% AAGR, 2.0% CAGR). Between 2014-15 to 2016-

17, the age-group specific rates for children, youth and young adults were stable 

(Figure 5.4). 

For MHdx presentations, the greatest increase in the number of presentations 

per 10,000 total population was for children (2.5-fold, 9.3% AAGR, 7.8% CAGR), 

and the smallest for younger adults (1.5-fold, 2.3% AAGR, 3.3% CAGR) (Table 5.1). 

There were marked increases in presentation rates since 2010-11 for youth and 

younger adults, and from 2011-12 for all other groups, particularly those aged 35-44 

and 45-54 years. However, rates decreased for younger adults and those aged 35-44 

years between 2015-16 and 2016-17. Within the context of age-group specific rates, 

the greatest increase in relative number of MHdx presentations remained children (2.6-

fold, 9.9% AAGR, 8.3% CAGR), and the smallest, younger adults (1.4-fold, 2.2% 

AAGR, 2.9% CAGR). 

Multivariable regression (Table 5.3) showed that MHdx presentations as a 

proportion of ED presentations by age group was lowest in children, and highest in 

those aged 35-44 years (13.2 times higher than for children). For each age-group the 

risk ratio increased at 5% annually, with the trends similar across age groups, but 

highest for children and youth. 
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Table 5.1: Summary of numbers and rates per 10,000 population (total and age-group specific) for all ED presentations and ED presentations with a MH diagnosis (ICD-10-

AM F00-F99), by age group, 2004-05 to 2016-17, except 2013-14† 

Age group 2004-05 2016-17 Total change‡  Period  

mean§ 

AAGR¶ CAGR⁋ 2004-05 2016-17 Total change‡  Period  

mean§ 

AAGR¶ CAGR⁋ 

   n %   n %   

Number of all ED presentations Rate of all ED presentations per 10,000 total population 

0 – 1 4  1 , 0 3 4 , 3 0 8  1 , 6 5 0 , 6 4 1  6 1 6 , 3 3 3  5 9 . 6 %  1 , 3 5 9 , 7 9 9  4 . 7 %  4 . 0 %  5 0 7 . 1  6 7 1 . 0  1 6 3 . 9  3 2 . 3 %  6 0 4 . 3  3 . 0 %  2 . 4 %  

1 5 – 2 4  6 9 8 , 2 6 6  1 , 0 4 0 , 8 9 8  3 4 2 , 6 3 2  4 9 . 1 %  9 1 6 , 9 4 8  3 . 7 %  3 . 4 %  3 4 2 . 4  4 3 5 . 4  8 0 . 8  2 3 . 6 %  4 0 8 . 0  2 . 0 %  1 . 8 %  

2 5 – 3 4  6 6 7 , 5 7 4  1 , 0 5 7 , 1 3 4  3 8 9 , 5 6 0  5 8 . 4 %  8 5 8 , 5 0 9  4 . 5 %  3 . 9 %  3 2 7 . 3  4 2 9 . 8  1 0 2 . 4  3 1 . 3 %  3 8 1 . 4  2 . 8 %  2 . 3 %  

3 5 – 4 4  5 3 7 , 2 3 3  8 5 7 , 3 5 5  3 2 0 , 1 2 2  5 9 . 6 %  7 1 6 , 6 3 4  4 . 5 %  4 . 0 %  2 6 3 . 4  3 5 0 . 7  8 5 . 1  3 2 . 3 %  3 1 8 . 4  2 . 8 %  2 . 4 %  

4 5 – 5 4  4 3 4 , 1 5 7  7 9 7 , 6 7 9  3 6 3 , 5 2 2  8 3 . 7 %  6 1 6 , 9 9 7  5 . 8 %  5 . 2 %  2 1 2 . 9  3 2 4 . 3  1 1 1 . 4  5 2 . 3 %  2 7 3 . 4  4 . 1 %  3 . 6 %  

5 5 – 6 4  3 5 9 , 9 9 6  7 1 4 , 8 5 7  3 5 4 , 8 6 1  9 8 . 6 %  5 3 1 , 0 9 1  6 . 7 %  5 . 9 %  1 7 6 . 5  2 9 0 . 6  1 1 4 . 1  6 4 . 6 %  2 3 5 . 0  4 . 9 %  4 . 2 %  

≥ 6 5  7 9 7 , 7 5 6  1 , 6 3 6 , 0 0 8  8 3 8 , 2 5 2  1 0 5 . 1 %  1 , 1 6 5 , 5 6 9  7 . 0 %  6 . 2 %  3 9 1 . 2  6 6 5 . 1  2 7 3 . 9  7 0 . 0 %  5 1 5 . 4  5 . 2 %  4 . 5 %  

Number of ED presentations with a MH diagnosis Rate of ED presentations with a MH diagnosis per 10,000 total population 

0 – 1 4  3 , 8 4 4  1 1 , 4 7 8  7 , 6 3 4  1 9 8 . 6 %  7 , 0 1 4  1 1 . 1 %  9 . 5 %  1 . 9  4 . 7  2 . 8  1 4 7 . 6 %  3 . 1  9 . 3 %  7 . 8 %  

1 5 – 2 4  2 8 , 9 4 3  6 1 , 3 2 8  3 2 , 3 8 5  1 1 1 . 9 %  4 3 , 5 7 7  6 . 9 %  6 . 5 %  1 4 . 2  2 4 . 9  1 0 . 7  7 5 . 7 %  1 9 . 3  5 . 2 %  4 . 8 %  

2 5 – 3 4  3 3 , 0 2 4  5 8 , 4 7 5  2 5 , 4 5 1  7 7 . 1 %  4 3 , 0 8 3  4 . 0 %  4 . 9 %  1 6 . 2  2 4 . 7  7 . 6  4 6 . 8 %  1 9 . 1  2 . 3 %  3 . 3 %  

3 5 – 4 4  2 6 , 8 5 5  5 3 , 5 3 3  2 6 , 6 7 8  9 9 . 3 %  3 9 , 2 8 9  5 . 0 %  5 . 9 %  1 3 . 2  2 3 . 3  8 . 6  6 5 . 3 %  1 7 . 4  3 . 3 %  4 . 3 %  

4 5 – 5 4  1 7 , 6 1 9  3 9 , 9 3 5  2 2 , 3 1 6  1 2 6 . 7 %  2 7 , 5 5 2  6 . 6 %  7 . 1 %  8 . 6  1 6 . 2  7 . 6  8 7 . 9 %  1 2 . 2  5 . 0 %  5 . 4 %  

5 5 – 6 4  9 , 5 5 0  2 1 , 6 1 9  1 2 , 0 6 9  1 2 6 . 4 %  1 4 , 7 3 3  6 . 3 %  7 . 1 %  4 . 7  8 . 8  4 . 1  8 7 . 7 %  6 . 5  4 . 6 %  5 . 4 %  

≥ 6 5  1 3 , 5 3 1  3 0 , 5 1 6  1 6 , 9 8 5  1 2 5 . 5 %  2 0 , 3 0 6  6 . 6 %  7 . 0 %  6 . 6  1 2 . 4  5 . 8  8 7 . 0 %  9 . 0  4 . 9 %  5 . 4 %  
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Age group 2004-05 2016-17 Total change‡  Period  

mean§ 

AAGR¶ CAGR⁋ 2004-05 2016-17 Total change‡  Period  

mean§ 

AAGR¶ CAGR⁋ 

   n %   n %   

Rate of all ED presentations per 10,000 population (age-group specific) Rate of ED presentations with a MH diagnosis per 10,000 population  

(age-group specific) 

0 – 1 4  2 , 5 8 0 . 5  3 , 6 0 9 . 9  1 , 0 2 9 . 4  3 9 . 9 %  3 , 2 0 5 . 5  3 . 4 %  2 . 8 %  9 . 6  2 5 . 1  1 5 . 5  1 6 1 . 5 %  1 6 . 4  9 . 9 %  8 . 3 %  

1 5 – 2 4  2 , 5 0 6 . 8  3 , 2 8 4 . 4  7 7 7 . 6  3 1 . 0 %  3 , 0 2 5 . 3  2 . 5 %  2 . 3 %  1 0 3 . 9  1 9 3 . 5  8 9 . 6  8 6 . 2 %  1 4 3 . 3  5 . 6 %  5 . 3 %  

2 5 – 3 4  2 , 3 1 4 . 8  2 , 9 2 9 . 7  6 1 4 . 9  2 6 . 6 %  2 , 7 0 3 . 8  2 . 3 %  2 . 0 %  1 1 4 . 5  1 6 2 . 1  4 7 . 6  4 1 . 6 %  1 3 5 . 1  2 . 2 %  2 . 9 %  

3 5 – 4 4  1 , 7 8 6 . 0  2 , 6 5 0 . 9  8 6 4 . 9  4 8 . 4 %  2 , 2 7 9 . 3  3 . 8 %  3 . 3 %  8 9 . 3  1 6 5 . 5  7 6 . 2  8 3 . 3 %  1 2 4 . 8  4 . 3 %  5 . 3 %  

4 5 – 5 4  1 , 5 7 3 . 8  2 , 5 2 9 . 6  9 5 5 . 8  6 0 . 7 %  2 , 0 5 7 . 1  4 . 6 %  4 . 0 %  6 3 . 9  1 2 6 . 6  6 2 . 7  9 8 . 1 %  9 1 . 7  5 . 4 %  5 . 9 %  

5 5 – 6 4  1 , 7 1 3 . 3  2 , 5 7 0 . 7  8 5 7 . 4  5 0 . 0 %  2 , 1 2 9 . 5  4 . 0 %  3 . 4 %  4 5 . 4  7 7 . 7  3 2 . 3  7 7 . 2 %  5 8 . 9  3 . 7 %  4 . 6 %  

≥ 6 5  3 , 0 8 9 . 9  4 , 4 5 5 . 1  1 , 3 6 5 . 2  4 4 . 2 %  3 , 7 9 6 . 4  3 . 6 %  3 . 1 %  5 2 . 4  8 3 . 1  3 0 . 7  5 8 . 6 %  6 5 . 9  3 . 6 %  3 . 9 %  

Abbreviations and symbols: A A G R :  A v e r a g e  A n n u a l  G r o w t h  R a t e ;  C A G R :  C o m p o u n d  A n n u a l  G r o w t h  R a t e ;  E D :  E m e r g e n c y  D e p a r t m e n t ;  M H :  M e n t a l  H e a l t h ;  I C D - 1 0 - A M :  

International Statistical Classification of Diseases and Related Health Problems, 10th revision, Australian Modification;  

†  D a t a  f o r  2 0 1 3 - 1 4  w e r e  n o t  a v a i l a b l e  

‡  A b s o l u t e  t o t a l  c h a n g e  w a s  c a l c u l a t e d  a s  t h e  d i f f e r e n c e  b e t w e e n  t h e  2 0 1 6 - 1 7  a n d  2 0 0 4 - 0 5  v a l u e s ,  a n d  t h e  p e r c e n t a g e  t o t a l  c h a n g e  a s  t h e  a b s o l u t e  t o t a l  c h a n g e  d i v i d e d  b y  t h e  

2 0 0 4 - 0 5  v a l u e .  

§  P e r i o d  m e a n  o f  t h e  w h o l e  s t u d y  p e r i o d  ( 2 0 0 4 - 0 5  t o  2 0 1 6 - 1 7 )  

¶  A A G R  w a s  c a l c u l a t e d  b y  a v e r a g i n g  t h e  a n n u a l  p e r c e n t a g e  i n c r e a s e s  a c r o s s  t h e  s t u d y  p e r i o d .  F o r  E D  p r e s e n t a t i o n s  w i t h  a  M H  d i a g n o s i s ,  g i v e n  t h e  l a c k  o f  d a t a  f o r  2 0 1 3 - 1 4 ,  

g r o w t h  r a t e s  b e t w e e n  2 0 1 2 - 1 3  a n d  2 0 1 4 - 1 5  w e r e  n o t  i n c l u d e d  i n  t h i s  a s s e s s m e n t .  

⁋  C A G R  w a s  c a l c u l a t e d  u s i n g  t h e  c o m p o u n d  i n t e r e s t  f o r m u l a  b e t w e e n  t h e  f i r s t  a n d  l a s t  y e a r s .  

Source: Australian Hospital Statistics,[ 4 6 , 8 3 - 9 4 ]  Mental Health Services in Australia.[ 3 4 - 4 5 ]  
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Table 5.2: Numbers, percentage, rates per 10,000 population (total and age-group specific) for all ED presentations and ED presentations with a MH diagnosis (ICD-10-AM 

F00-F99) in Australia, by age group, 2004-05 to 2016-17, except 2013-14† 

Age No. % Rate/10,000 

(total)¶ 

Rate/10,000  

(age-group  

specific)§ 

No. % Rate/10,000 

(total)¶ 

Rate/10,000  

(age-group  

specific)§ 

No. % Rate/10,000 

(total)¶  

Rate/10,000  

(age-group  

specific)§ 

Year 2004-05 2005-06 2006-07 
 

All ED presentations All ED presentations All ED presentations 

≤14 1 , 0 3 4 , 3 0 8  2 2 . 8  5 0 7 . 1  2 , 5 8 0 . 5  1 , 1 3 2 , 3 7 3  2 3 . 0  5 4 7 . 1  2 , 8 1 5 . 4  1 , 1 9 2 , 5 4 2  2 2 . 6  5 6 5 . 9  2 , 9 4 4 . 2  

15–24 6 9 8 , 2 6 6  1 5 . 4  3 4 2 . 4  2 , 5 0 6 . 8  7 6 7 , 2 2 2  1 5 . 6  3 7 0 . 7  2 , 7 0 5 . 8  8 3 3 , 6 7 2  1 5 . 8  3 9 5 . 6  2 , 8 8 7 . 6  

25–34 6 6 7 , 5 7 4  1 4 . 7  3 2 7 . 3  2 , 3 1 4 . 8  7 1 4 , 6 1 7  1 4 . 5  3 4 5 . 3  2 , 4 7 4 . 9  7 5 4 , 9 2 4  1 4 . 3  3 5 8 . 3  2 , 6 0 8 . 8  

35–44 5 3 7 , 2 3 3  1 1 . 9  2 6 3 . 4  1 , 7 8 6 . 0  5 8 4 , 2 1 9  1 1 . 9  2 8 2 . 3  1 , 9 3 1 . 1  6 3 2 , 9 2 1  1 2 . 0  3 0 0 . 4  2 , 0 7 0 . 1  

45–54 4 3 4 , 1 5 7  9 . 6  2 1 2 . 9  1 , 5 7 3 . 8  4 6 9 , 4 8 2  9 . 6  2 2 6 . 8  1 , 6 7 4 . 5  5 1 1 , 9 6 1  9 . 7  2 4 3 . 0  1 , 7 9 2 . 7  

55–64 3 5 9 , 9 9 6  7 . 9  1 7 6 . 5  1 , 7 1 3 . 3  3 8 9 , 8 0 7  7 . 9  1 8 8 . 3  1 , 7 8 5 . 5  4 2 9 , 6 8 6  8 . 1  2 0 3 . 9  1 , 9 0 0 . 6  

≥65 7 9 7 , 7 5 6  1 7 . 6  3 9 1 . 2  3 , 0 8 9 . 9  8 5 6 , 9 3 8  1 7 . 4  4 1 4 . 0  3 , 2 4 9 . 0  9 3 0 , 7 2 7  1 7 . 6  4 4 1 . 7  3 , 4 5 6 . 5  

Total‡  4,529,290 100.0 2,220.8 N/A 4,914,658 100.0 2,374.5 N/A 5,286,433 100.0 2,508.7 N/A 
 

ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

≤14 3 , 8 4 4  2 . 9  1 . 9  9 . 6  4 , 3 5 7  3 . 0  2 . 1  1 0 . 8  6 , 1 2 0  3 . 4  2 . 9  1 5 . 1  

15–24 2 8 , 9 4 3  2 1 . 7  1 4 . 2  1 0 3 . 9  3 1 , 7 3 6  2 2 . 0  1 5 . 3  1 1 1 . 9  3 9 , 3 1 4  2 2 . 0  1 8 . 7  1 3 6 . 2  

25–34 3 3 , 0 2 4  2 4 . 8  1 6 . 2  1 1 4 . 5  3 4 , 8 4 3  2 4 . 2  1 6 . 8  1 2 0 . 7  4 0 , 4 2 7  2 2 . 6  1 9 . 2  1 3 9 . 7  

35–44 2 6 , 8 5 5  2 0 . 1  1 3 . 2  8 9 . 3  2 9 , 2 4 3  2 0 . 3  1 4 . 1  9 6 . 7  3 6 , 5 3 9  2 0 . 5  1 7 . 3  1 1 9 . 5  

45–54 1 7 , 6 1 9  1 3 . 2  8 . 6  6 3 . 9  1 9 , 2 2 0  1 3 . 3  9 . 3  6 8 . 6  2 4 , 9 1 4  1 4 . 0  1 1 . 8  8 7 . 2  

55–64 9 , 5 5 0  7 . 2  4 . 7  4 5 . 4  1 0 , 2 8 3  7 . 1  5 . 0  4 7 . 1  1 3 , 0 3 2  7 . 3  6 . 2  5 7 . 6  

≥65 1 3 , 5 3 1  1 0 . 1  6 . 6  5 2 . 4  1 4 , 3 1 6  9 . 9  6 . 9  5 4 . 3  1 8 , 1 8 9  1 0 . 2  8 . 6  6 7 . 6  

Total‡  133,366 100.0 65.4 N/A 143,998 100.0 69.6 N/A 178,535 100.0 84.7 N/A 
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Age No. % Rate/10,000 

(total)¶ 

Rate/10,000  

(age-group  

specific)§ 

No. % Rate/10,000 

(total)¶ 

Rate/10,000  

(age-group  

specific)§ 

No. % Rate/10,000 

(total)¶  

Rate/10,000  

(age-group  

specific)§ 

Year 2007-08 2008-09 2009-10 
 

All ED presentations All ED presentations All ED presentations 

≤14 1 , 2 8 2 , 6 9 3  2 3 . 2  5 9 6 . 6  3 , 1 4 1 . 1  1 , 2 8 1 , 4 3 4  2 2 . 3  5 8 3 . 8  3 , 1 0 2 . 4  1 , 3 2 9 , 2 5 1  2 2 . 3  5 9 5 . 3  3 , 1 7 3 . 0  

15–24 8 5 5 , 1 0 2  1 5 . 4  3 9 7 . 7  2 , 8 9 2 . 8  8 9 6 , 9 5 9  1 5 . 6  4 0 8 . 6  2 , 9 5 6 . 3  9 1 8 , 2 0 2  1 5 . 4  4 1 1 . 2  2 , 9 5 0 . 7  

25–34 7 6 5 , 9 6 5  1 3 . 8  3 5 6 . 3  2 , 6 1 3 . 2  7 9 4 , 1 6 8  1 3 . 8  3 6 1 . 8  2 , 6 4 1 . 1  8 2 0 , 2 2 6  1 3 . 8  3 6 7 . 3  2 , 6 4 0 . 9  

35–44 6 5 8 , 4 2 8  1 1 . 9  3 0 6 . 3  2 , 1 2 9 . 4  6 8 1 , 7 3 8  1 1 . 9  3 1 0 . 6  2 , 1 8 5 . 0  7 0 4 , 7 7 4  1 1 . 8  3 1 5 . 6  2 , 2 4 0 . 2  

45–54 5 4 0 , 1 6 2  9 . 8  2 5 1 . 3  1 , 8 5 5 . 5  5 6 8 , 6 6 5  9 . 9  2 5 9 . 1  1 , 9 1 9 . 7  5 9 9 , 5 3 7  1 0 . 1  2 6 8 . 5  1 , 9 9 0 . 8  

55–64 4 5 3 , 8 1 4  8 . 2  2 1 1 . 1  1 , 9 4 4 . 2  4 8 2 , 0 9 6  8 . 4  2 1 9 . 6  1 , 9 9 7 . 3  5 0 8 , 5 4 9  8 . 5  2 2 7 . 8  2 , 0 5 4 . 1  

≥65 9 8 0 , 8 1 3  1 7 . 7  4 5 6 . 2  3 , 5 4 8 . 2  1 , 0 3 6 , 8 6 7  1 8 . 1  4 7 2 . 3  3 , 6 6 2 . 7  1 , 0 7 7 , 1 6 3  1 8 . 1  4 8 2 . 4  3 , 6 9 5 . 4  

Total‡  5,536,977 100.0 2,575.5 N/A 5,741,927 100.0 2,615.7 N/A 5,957,702 100.0 2,668.2 N/A 
 

ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

≤14 5 , 1 4 3  3 . 2  2 . 4  1 2 . 6  5 , 8 0 3  3 . 4  2 . 6  1 4 . 0  6 , 2 7 5  3 . 6  2 . 8  1 5 . 0  

15–24 3 5 , 9 6 3  2 2 . 1  1 6 . 7  1 2 1 . 7  3 8 , 3 4 6  2 2 . 3  1 7 . 5  1 2 6 . 4  3 9 , 2 9 3  2 2 . 8  1 7 . 6  1 2 6 . 3  

25–34 3 6 , 5 4 5  2 2 . 5  1 7 . 0  1 2 4 . 7  3 7 , 7 1 5  2 1 . 9  1 7 . 2  1 2 5 . 4  3 7 , 2 1 5  2 1 . 6  1 6 . 7  1 1 9 . 8  

35–44 3 4 , 0 9 0  2 1 . 0  1 5 . 9  1 1 0 . 2  3 5 , 5 3 4  2 0 . 7  1 6 . 2  1 1 3 . 9  3 5 , 2 4 1  2 0 . 4  1 5 . 8  1 1 2 . 0  

45–54 2 2 , 7 0 7  1 4 . 0  1 0 . 6  7 8 . 0  2 4 , 8 2 4  1 4 . 4  1 1 . 3  8 3 . 8  2 4 , 2 2 4  1 4 . 0  1 0 . 8  8 0 . 4  

55–64 1 2 , 1 6 4  7 . 5  5 . 7  5 2 . 1  1 2 , 8 2 4  7 . 5  5 . 8  5 3 . 1  1 3 , 0 3 1  7 . 6  5 . 8  5 2 . 6  

≥65 1 6 , 1 0 6  9 . 9  7 . 5  5 8 . 3  1 6 , 9 2 4  9 . 8  7 . 7  5 9 . 8  1 7 , 1 6 3  1 0 . 0  7 . 7  5 8 . 9  

Total‡  162,718 100.0 75.7 N/A 171,970 100.0 78.3 N/A 172,442 100.0 77.2 N/A 
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Age No. % Rate/10,000 

(total)¶ 

Rate/10,000  

(age-group  

specific)§ 

No. % Rate/10,000 

(total)¶ 

Rate/10,000  

(age-group  

specific)§ 

No. % Rate/10,000 

(total)¶  

Rate/10,000  

(age-group  

specific)§ 

Year 2010-11 2011-12 2012-13 
 

All ED presentations All ED presentations All ED presentations 

≤14 1 , 3 4 6 , 1 6 0  2 1 . 8  6 0 2 . 6  3 , 2 0 6 . 1  1 , 4 1 6 , 5 7 8  2 1 . 7  6 2 2 . 9  3 , 3 4 6 . 0  1 , 4 4 2 , 8 6 0  2 1 . 5  6 2 3 . 4  3 , 3 5 5 . 1  

15–24 9 4 4 , 2 0 4  1 5 . 3  4 2 2 . 7  3 , 0 8 0 . 5  9 9 0 , 1 5 0  1 5 . 1  4 3 5 . 4  3 , 2 3 0 . 4  1 , 0 0 1 , 2 2 7  1 4 . 9  4 3 2 . 6  3 , 2 4 6 . 9  

25–34 8 5 2 , 9 2 0  1 3 . 8  3 8 1 . 8  2 , 7 2 8 . 9  9 0 1 , 7 1 4  1 3 . 8  3 9 6 . 5  2 , 8 2 2 . 9  9 2 9 , 0 8 0  1 3 . 8  4 0 1 . 4  2 , 8 2 5 . 9  

35–44 7 2 8 , 1 1 9  1 1 . 8  3 2 5 . 9  2 , 3 2 0 . 6  7 6 4 , 5 7 4  1 1 . 7  3 3 6 . 2  2 , 4 1 8 . 7  7 7 6 , 2 2 1  1 1 . 6  3 3 5 . 4  2 , 4 3 1 . 9  

45–54 6 2 6 , 0 9 2  1 0 . 1  2 8 0 . 3  2 , 0 7 6 . 3  6 6 3 , 2 2 1  1 0 . 1  2 9 1 . 6  2 , 1 8 4 . 6  6 8 2 , 9 5 8  1 0 . 2  2 9 5 . 1  2 , 2 3 4 . 5  

55–64 5 4 0 , 9 0 5  8 . 7  2 4 2 . 1  2 , 1 6 1 . 2  5 7 3 , 8 1 4  8 . 8  2 5 2 . 3  2 , 2 3 9 . 7  5 8 7 , 4 7 7  8 . 8  2 5 3 . 8  2 , 2 6 8 . 2  

≥65 1 , 1 4 3 , 9 0 4  1 8 . 5  5 1 2 . 0  3 , 8 3 0 . 0  1 , 2 3 0 , 3 1 4  1 8 . 8  5 4 1 . 0  3 , 9 8 4 . 3  1 , 2 9 1 , 8 0 0  1 9 . 2  5 5 8 . 1  4 , 0 1 4 . 3  

Total‡  6,182,304 100.0 2,767.4 N/A 6,540,365 100.0 2,875.8 N/A 6,711,623 100.0 2,899.7 N/A 
 

ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

≤14 6 , 0 3 5  3 . 4  2 . 7  1 4 . 4  6 , 8 6 8  3 . 6  3 . 0  1 6 . 2  8 , 3 6 6  4 . 0  3 . 6  1 9 . 5  

15–24 3 9 , 8 6 3  2 2 . 5  1 7 . 8  1 3 0 . 1  4 3 , 9 2 1  2 3 . 3  1 9 . 3  1 4 3 . 3  4 9 , 3 7 2  2 3 . 4  2 1 . 3  1 6 0 . 1  

25–34 3 8 , 1 8 2  2 1 . 5  1 7 . 1  1 2 2 . 2  4 0 , 6 2 1  2 1 . 5  1 7 . 9  1 2 7 . 2  4 5 , 0 2 4  2 1 . 3  1 9 . 5  1 3 6 . 9  

35–44 3 5 , 6 1 8  2 0 . 1  1 5 . 9  1 1 3 . 5  3 6 , 9 0 1  1 9 . 6  1 6 . 2  1 1 6 . 7  4 0 , 4 3 6  1 9 . 2  1 7 . 5  1 2 6 . 7  

45–54 2 5 , 1 8 4  1 4 . 2  1 1 . 3  8 3 . 5  2 5 , 8 4 2  1 3 . 7  1 1 . 4  8 5 . 1  2 9 , 7 7 2  1 4 . 1  1 2 . 9  9 7 . 4  

55–64 1 3 , 8 3 6  7 . 8  6 . 2  5 5 . 3  1 4 , 5 7 9  7 . 7  6 . 4  5 6 . 9  1 5 , 7 5 9  7 . 5  6 . 8  6 0 . 8  

≥65 1 8 , 6 5 6  1 0 . 5  8 . 4  6 2 . 5  1 9 , 9 9 2  1 0 . 6  8 . 8  6 4 . 7  2 2 , 3 9 4  1 0 . 6  9 . 7  6 9 . 6  

Total‡  177,374 100.0 79.4 N/A 188,724 100.0 83.0 N/A 211,123 100.0 91.2 N/A 
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Age No. % Rate/10,000 

(total)¶ 

Rate/10,000  

(age-group  

specific)§ 

No. % Rate/10,000 

(total)¶ 

Rate/10,000  

(age-group  

specific)§ 

No. % Rate/10,000 

(total)¶  

Rate/10,000  

(age-group  

specific)§ 

Year 2014-15 2015-16 2016-17 
 

All ED presentations All ED presentations  All ED presentations  

≤14 1 , 5 8 7 , 3 5 8  2 1 . 6  6 6 5 . 5  3 , 5 8 9 . 2  1 , 6 2 1 , 3 9 5  2 1 . 7  6 6 9 . 7  3 , 6 0 3 . 5  1 , 6 5 0 , 6 4 1  2 1 . 3  6 7 1 . 0  3 , 6 0 9 . 9  

15–24 1 , 0 3 1 , 7 6 9  1 4 . 0  4 3 2 . 6  3 , 3 0 1 . 3  1 , 0 2 5 , 7 0 6  1 3 . 7  4 2 3 . 7  3 , 2 6 0 . 2  1 , 0 4 0 , 8 9 8  1 3 . 4  4 2 3 . 1  3 , 2 8 4 . 4  

25–34 1 , 0 1 4 , 1 7 4  1 3 . 8  4 2 5 . 2  2 , 9 3 4 . 1  1 , 0 2 9 , 6 1 1  1 3 . 8  4 2 5 . 3  2 , 9 0 9 . 9  1 , 0 5 7 , 1 3 4  1 3 . 6  4 2 9 . 7  2 , 9 2 9 . 7  

35–44 8 3 6 , 5 1 8  1 1 . 4  3 5 0 . 7  2 , 5 9 3 . 6  8 3 7 , 5 0 8  1 1 . 2  3 4 5 . 9  2 , 5 9 4 . 4  8 5 7 , 3 5 5  1 1 . 1  3 4 8 . 5  2 , 6 5 0 . 9  

45–54 7 4 9 , 1 4 6  1 0 . 2  3 1 4 . 1  2 , 4 1 6 . 0  7 6 0 , 9 0 7  1 0 . 2  3 1 4 . 3  2 , 4 3 7 . 4  7 9 7 , 6 7 9  1 0 . 3  3 2 4 . 3  2 , 5 2 9 . 6  

55–64 6 5 8 , 6 6 2  8 . 9  2 7 6 . 2  2 , 4 4 9 . 9  6 7 3 , 4 3 2  9 . 0  2 7 8 . 2  2 , 4 6 8 . 8  7 1 4 , 8 5 7  9 . 2  2 9 0 . 6  2 , 5 7 0 . 7  

≥65 1 , 4 8 8 , 1 1 6  2 0 . 2  6 2 3 . 9  4 , 3 0 5 . 5  1 , 5 1 6 , 4 2 6  2 0 . 3  6 2 6 . 3  4 , 2 6 6 . 4  1 , 6 3 6 , 0 0 8  2 1 . 1  6 6 5 . 1  4 , 4 5 5 . 1  

Total‡  7,365,743 100.0 3,088.3 N/A 7,464,985 100.0 3,083.3 N/A 7,754,572 100.0 3,152.4 N/A 
 

ED presentations with a MH diagnosis ED presentations with a MH diagnosis ED presentations with a MH diagnosis 

≤14 9 , 4 9 4  3 . 7  4 . 0  2 1 . 5  1 0 , 3 8 7  3 . 8  4 . 3  2 3 . 1  1 1 , 4 7 8  4 . 1  4 . 7  2 5 . 1  

15–24 5 5 , 4 2 8  2 1 . 6  2 3 . 2  1 7 7 . 3  5 9 , 4 1 8  2 1 . 7  2 4 . 5  1 8 8 . 9  6 1 , 3 2 8  2 2 . 1  2 4 . 9  1 9 3 . 5  

25–34 5 5 , 2 5 2  2 1 . 6  2 3 . 2  1 5 9 . 8  5 9 , 6 7 0  2 1 . 8  2 4 . 6  1 6 8 . 6  5 8 , 4 7 5  2 1 . 1  2 3 . 8  1 6 2 . 1  

35–44 5 1 , 2 0 1  2 0 . 0  2 1 . 5  1 5 8 . 7  5 6 , 2 7 9  2 0 . 6  2 3 . 2  1 7 4 . 3  5 3 , 5 3 3  1 9 . 3  2 1 . 8  1 6 5 . 5  

45–54 3 7 , 0 6 9  1 4 . 5  1 5 . 5  1 1 9 . 5  3 9 , 3 1 4  1 4 . 4  1 6 . 2  1 2 5 . 9  3 9 , 9 3 5  1 4 . 4  1 6 . 2  1 2 6 . 6  

55–64 1 9 , 9 5 9  7 . 8  8 . 4  7 4 . 2  2 0 , 1 6 5  7 . 4  8 . 3  7 3 . 9  2 1 , 6 1 9  7 . 8  8 . 8  7 7 . 7  

≥65 2 7 , 7 5 0  1 0 . 8  1 1 . 6  8 0 . 3  2 8 , 1 3 4  1 0 . 3  1 1 . 6  7 9 . 2  3 0 , 5 1 6  1 1 . 0  1 2 . 4  8 3 . 1  

Total‡  256,153 100.0 107.4 N/A 273,367 100.0 112.9 N/A 276,884 100.0 112.6 N/A 
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Abbreviations and symbols: % : p e r c e n t a g e ;  A C T :  A u s t r a l i a n  C a p i t a l  T e r r i t o r y ;  E D :  E m e r g e n c y  D e p a r t m e n t ;  M H :  M e n t a l  H e a l t h ;  I C D - 1 0 - A M :  International Statistical 

Classification of Diseases and Related Health Problems, 10th revision, Australian Modification; N o . :  N u m b e r  o f  p r e s e n t a t i o n s ;  N S W :  N e w  S o u t h  W a l e s ;  N T :  N o r t h e r n  T e r r i t o r y ;  

Q L D :  Q u e e n s l a n d ;  S A :  S o u t h  A u s t r a l i a ;  T A S :  T a s m a n i a ;  V I C :  V i c t o r i a ;  W A :  W e s t e r n  A u s t r a l i a ;   

†  D a t a  w e r e  n o t  a v a i l a b l e  

‡  T o t a l  n u m b e r  o f  p r e s e n t a t i o n s  w i t h  a g e - r e l a t e d  d a t a  

¶  R a t e s  o f  p r e s e n t a t i o n  p e r  1 0 , 0 0 0  t o t a l  p o p u l a t i o n  

§  R a t e s  o f  p r e s e n t a t i o n s  p e r  1 0 , 0 0 0  p o p u l a t i o n  ( a g e - g r o u p  s p e c i f i c )  

Source: Australian Hospital Statistics,[ 4 6 , 8 3 - 9 4 ]  Mental Health Services in Australia. [3 4 - 4 5 ]
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Figure 5.1: Number of all ED presentations and ED presentations with a MH diagnosis (ICD-10-AM F00-F99) in Australia, by age group, 2004-05 to 2016-17, except for 

2013-14† 

Abbreviations and symbols: E D :  E m e r g e n c y  D e p a r t m e n t ;  I C D - 1 0 - A M :  International Statistical Classification of Diseases and Related Health Problems, 10th revision, 

Australian Modification; M H :  M e n t a l  H e a l t h ;  M H d x :  M e n t a l  H e a l t h  d i a g n o s i s ;   

†  D a t a  f o r  2 0 1 3 - 1 4  w e r e  n o t  a v a i l a b l e   
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Figure 5.2: Number of all ED presentations and ED presentations with a MH diagnosis (ICD-10-AM F00-F99) per 10,000 total population, by age group, Australia, 2004-05 

to 2016-17, except for 2013-14†. 

Abbreviations and symbols: E D :  E m e r g e n c y  D e p a r t m e n t ;  I C D - 1 0 - A M :  International Statistical Classification of Diseases and Related Health Problems, 10th revision, 

Australian Modification; M H :  M e n t a l  H e a l t h ;  M H d x :  M e t a l  H e a l t h  d i a g n o s i s ;   

†  D a t a  f o r  2 0 1 3 - 1 4  w a s  n o t  a v a i l a b l e  
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Figure 5.3: Percentage of ED presentations with a MH diagnosis (ICD-10-AM F00-F99) by age group, 

Australia 2004-05 to 2016-17, except for 2013-14†. 

Abbreviations: ED: Emergency Department, MH: Mental Health; ICD-10-AM: International 

Statistical Classification of Diseases and Related Health Problems, 10th revision, Australian 

Modification 

† Data for 2013-14 was not available 
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Figure 5.4: Rates of all ED presentations and ED presentations with a MH diagnosis (ICD-10-AM F00-F99) per 10,000 people (age-group specific), by age group, 2004-05 to 

2016-17, except for 2013-14† 

Abbreviations and symbols: E D :  E m e r g e n c y  D e p a r t m e n t ;  M H :  M e n t a l  H e a l t h ;  M H d x :  M e n t a l  H e a l t h  d i a g n o s i s ;  I C D - 1 0 - A M :  International Statistical Classification of 

Diseases and Related Health Problems, 1 0 t h  r e v i s i o n ,  A u s t r a l i a n  M o d i f i c a t i o n ;   

†  D a t a  f o r  2 0 1 3 - 1 4  w e r e  n o t  a v a i l a b l e   

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

R
at

e 
o
f 

al
l 

E
D

 p
re

se
n
ta

ti
o

n
s 

p
er

 1
0

,0
0

0
 p

eo
p
le

 (
ag

e-
g
ro

u
p
 s

p
ec

if
ic

)

Year

≤14 (All ED) 15–24 (All ED) 25–34 (All ED)

35–44 (All ED) 45–54 (All ED) 55–64 (All ED)

≥65 (All ED)

0

20

40

60

80

100

120

140

160

180

200

R
at

e 
o
f 

M
H

d
x

p
re

se
n
ta

ti
o

n
s 

p
er

 1
0

,0
0

0
 p

eo
p
le

 (
ag

e-
g
ro

u
p
 s

p
ec

if
ic

)
Year

≤14 (MHdx) 15–24 (MHdx) 25–34 (MHdx)

35–44 (MHdx) 45–54 (MHdx) 55–64 (MHdx)

≥65 (MHdx)



Chapter 5. MHdx presentations in Australia by age group Quang Nhat Tran 

Page 119 

Table 5.3: Multivariable generalised linear regression models examining the trend of ED 

presentations with a MH diagnosis (ICD-10-AM F00-F99) as a proportion of all ED 

presentations in Australia, by age group, 2004-05 to 2016-17, except 2013-14† 

 RR SE p (z-test) 95%CI 

Age groups     

0-14 REF // // // 

15–24 10.577 0.913 < 0.001 8.931-12.526 

25–34 12.799 1.101 < 0.001 10.813-15.151 

35–44 13.169 1.142 < 0.001 11.110-15.609 

45–54 10.970 0.982 < 0.001 9.205-13.074 

55–64 7.174 0.694 < 0.001 5.935-8.671 

≥65 4.567 0.423 < 0.001 3.809-5.477 

Year 1.050 0.010 < 0.001 1.031-1.069 

Age group x year‡     

0-14 REF // // // 

15–24 0.983 0.010 0.079 0.964-1.002 

25–34 0.965 0.010 < 0.001 0.947-0.984 

35–44 0.973 0.010 0.005 0.954-0.992 

45–54 0.969 0.010 0.002 0.950-0.989 

55–64 0.963 0.011 0.001 0.942-0.984 

≥65 0.961 0.010 < 0.001 0.941-0.981 

Abbreviations and symbols: //: Not applicable; 95%CI: 95% confidence interval of RR; ED: 

Emergency Department; ICD-10-AM: International Statistical Classification of Diseases and Related 

Health Problems, 10th revision, Australian Modification; MH: Mental Health; p: p-values of z-test; REF: 

the reference group to which other groups were compared; RR: Risk Ratio; SE: Standard Error;  

† Data for 2013-14 were not available 

‡ Interaction term between year (continuous variable) and age group (categorical variable) in the models 

5.5. Discussion 

This study provides the longest trajectory and trend analysis of Australian 

national ED presentation data for all presentations and those with a MH diagnosis by 

age, and furthers work presented in Chapter 4, Chapter 6 and Chapter 7. Between 2004-

05 and 2016-17, across all age-groups, the greatest number of ED presentations was 

for children, followed by older persons, each age-group giving rise to over 1.6 million 

presentations, 660 presentations per 10,000 total population, and equating to just over 
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one-presentation for every three children and almost one presentation per two older 

persons in 2016-17. In contrast, the greatest number of ED presentations with a MH 

diagnosis were for either youth or younger adults. However, as a proportion of all ED 

presentations, presentations with a MH diagnosis were highest in those aged 35-44 

years, followed by younger adults or youth, and lowest in children.  

Overall, the number and rates of presentations per 10,000 total and age-group 

specific populations increased more for presentations with a MH diagnosis than for all 

ED presentations in all age-groups, reaching almost 4-times higher for children, 

although the difference was minimal for younger adults. However, youth gave rise to 

the greatest absolute and relative increase in ED presentations with a MH diagnosis. 

These findings are consistent with findings from NSW.[54] Perera and colleagues found 

that between 2010 and 2014 across all age-groups assessed (0-9 years to ≥80 years), 

the greatest absolute increase in age-specific rates of MH-related presentations was for 

persons aged 15-19 years, followed by those aged 20-24 years. However, the greatest 

relative increase in age-specific rates was for people aged 10-14 years with a CAGR 

of 13.8%. 

Regarding children, between 2004-05 and 2016-17, compounding annual 

growth in the number of ED presentations was assessed to be 4.0%, and 4.2% when 

limited to 2010-11 to 2014-15. For children in Victoria, based on data reported by 

Hiscock and colleagues,[51] there was a CAGR of 3.2%, between 2010-11 to 2014-15, 

indicating higher growth in ED presentations in other jurisdictions for this age-group. 

Among children in Victoria, there was a higher rate of growth in the number of ED 

presentations for children under 10 years (3.6%) than for children aged 10-14 years 

(2.1%).  
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Children were also found to experience the greatest rate of increase in the 

number of MHdx ED presentations across all age-groups across the entire study period, 

with a CAGR of 9.5%, and 12.0% when limited to 2010-11 and 2014-15. A similar 

CAGR, 11.7%, was found for MHrED presentations for Victorian children (0-14 

years) during the period 2010-11 to 2014-15. However, among Victorian children and 

youth, children 10-14 years had the highest growth at 11.7%. The 10-14 years age-

group was also identified as giving rise to the greatest growth in MHrED presentations 

per 100,000 population (age-specific) in NSW between 2010 to 2014 with a CAGR of 

13.8%.[54] For Victoria, Hiscock and colleagues identified potential reasons behind the 

rapid increase in the number of presentations in children and youth as both an increase 

in prevalence of depression and anxiety in this age-group based on findings from the 

second Australian Child and Adolescent Survey of Mental Health and Wellbeing[219] 

and inadequate provision of community-based care. Perera and colleagues did not 

identify a specific reason behind the increase in NSW, but considered it likely to be 

multifactorial and not necessarily due to an increase in prevalence. Together, these 

findings indicate the importance of employing detailed age-breakdowns in 

assessments and undertaking jurisdictional based assessments. 

Differences in the rates of MHrED presentations in children during 2010-2014 

in the New South Wales study may reflect differences in coding. NSW uses the 

SNOMED coding system which has been identified as creating difficulty in diagnostic 

categorisation.[204,220] Another example of the potential impact of coding differences 

are the rates of MHrED presentations by adolescents (15-19 years) in NSW in 2014 

(2,167 per 100,000 people 15-19 years),[54] just over 12.0% higher than the age-group 

specific rate for youth (15-24 years) assessed herein (193.5 per 10,000 youth). 

Potential reasons behind this difference are that the current study was limited to ICD-
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10 F-codes only, whereas the NSW study (and Victorian study[51]) included suicidal 

and self-harming behaviour; which accounted for 17.0% of MH-related separations 

across all age-groups in NSW between 2010 and 2014 and 22.5% of presentations in 

Victorian children and young people during a similar period (2010-11 to 2014-15).[51] 

We also note that the current study was limited to peer group “A” and “B” hospitals 

until 2012-13 as compared with almost all hospitals within the NSW analysis,[54] which 

may lead to higher assessed growth between 2010-11 and 2014-15 in this study. Care 

must therefore be taken in making comparisons between studies on MHrED 

presentations due to potential differences in inclusion criteria.  

In 2006-07, there was a spike in ED presentations with a MH diagnosis in this 

study which was underpinned by an unexplained 30% increase in the number of MH-

related presentations in NSW at this time. [34-45] In regard to the peak in the burden of 

MHdx presentations for people aged 25-34 and 35-44 years in 2015-16, any 

underpinning factors are uncertain, with further data required for confirmation of its 

association with the end of the study period.  

Given the trends in ED utilisation by age-group, these findings suggest that 

age-specific policies and healthcare strategies need to be considered for pre-hospital 

and ED care. For example, given the greatest relative increase in the number of 

presentations per 10,000 total population for children, these results strongly suggest 

that more resources are required for community-based MH services for children. 

Further, given that the greatest absolute increase in the population rate of ED 

presentations with a MH diagnosis was for youth, special importance should be placed 

on the development of policies and services for this age-group. In particular, specific 

consideration should be given to the transition between late adolescence and early 

adulthood, when difficulty may be experienced in accessing child or adult service 
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providers as new patients.[57,58] Government policies may also be needed to encourage 

the establishment of mobile community teams with age-appropriate skills across the 

life-span to provide early intervention with the aim of preventing multiple initial and 

subsequent ED presentations. Furthermore, ensuring EDs have access to age-

appropriate MH professionals to comprehensively evaluate and recommend 

management for people presenting with a MH problem is crucial given different MH 

management and treatment strategies required.[55,56]  

5.6. Limitations 

The major limitations of this study arise from coding practices and reporting. 

First, only the principal diagnostic code is used in determining MH presentations in 

EDs in Australia.[63] Further, the AIHW only reports on a narrow definition of MHrED 

presentations while clinical interest extends beyond F-codes. Both situations will lead 

to an underestimation of the actual MH burden in EDs. Another potential limitation is 

changes to data collection practices, with the inclusion of all public hospitals since 

2013-14, that may confound the trend analysis, and the lack of MH data by age-group 

in 2013-14. Given the aggregated nature of the data reported by the AIHW, it is not 

possible to determine the actual number of individuals seeking care, or the extent of 

re-presentations. 

5.7. Conclusion 

Between 2004-05 and 2016-17, absolute ED utilisation by children was the 

greatest across all age-groups, followed by older persons, while presentations with a 

MH diagnosis were greatest for youth and younger adults. People aged 35-44 years 

had the highest proportion of ED presentations with a MH diagnosis, and children the 

lowest. Of concern is the disproportionate increase in MH presentations per 10,000 
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total population for all age-groups, the greatest absolute increase in youth, and the 

greatest relative increase for children. Assessments were constrained by the available 

data, and consideration should be given to how the AIHW could broaden its definition 

of MH diagnoses to better identify the impact of mental health on urgency and 

emergency presentations. Finally, healthcare planning strategies for urgent and 

emergency care in Australia must prioritise the burden of ED presentations for MH 

complaints and in doing so, cannot afford to overlook the growing impact of MH 

presentations in children or older people.  
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Chapter 6. Trend of emergency department presentations with 

a mental health diagnosis in Australia by diagnostic group, 

2004-05 to 2016-17 

6.1. Preface 

This chapter presents Study 4 of this thesis, an examination of the trends in the 

rates of emergency department (ED) presentations with a mental health diagnosis 

(MHdx) for Australia and each jurisdiction by diagnostic group, between 2004-05 and 

2016-17. A manuscript of this study has been published by Emergency Medicine 

Australasia (Appendix 5): 

Tran, Q.N., Lambeth, L.G., Sanderson, K., de Graaff, B., Breslin, 

M., Tran, V., Huckerby, E.J., Neil, A.L., Trend of emergency 

department presentations with a mental health diagnosis in Australia 

by diagnostic group, 2004-05 to 2016-17. Emergency Medicine 

Australasia, 2020, 32:190-201. DOI: 10.1111/1742-6723.13451 

6.2. Introduction 

Mental health (MH)-related emergency department (ED) presentations are 

increasingly being identified as a burden in EDs in the US,[9,12,50,221] 

Australia[30,31,33,51,148,206] and Canada.[11,104,156,157] In the US, mood disorders, anxiety, 

and alcohol- and drug-related mental disorders have been identified as the major 

diagnostic groups among MH-related ED (MHrED) presentations between 1992 and 

2001.[50] In Australia, neurotic, stress-related and somatoform disorders predominated 

within MHrED presentations in NSW between 1999 and 2006[31] and SA between 

2004 and 2011,[59] with stress and anxiety-related diagnoses and substance-use, 
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particularly alcohol-related presentations driving an increase in presentations in 

metropolitan Perth, WA between 2002-03 to 2016-17.[60] In VIC, depression, self-

harm ideation, self-harm overdose then psychosis were identified as the primary (non-

mutually exclusive) MH reasons for visit across five EDs in 2004.[32] Intentional self-

harm and psychoactive substance use were the leading diagnoses of MH-related 

presentations among Victorian children and youth (0-19 years), between 2008-09 and 

2014-15, with intentional self-harm highest from 2012-13.[51] In comparison, in 

children and youth (0-17 years of age) in Alberta, Canada, between 2002 and 2008, 

stress-related disorder predominated followed by substance use-related disorder, mood 

disorders, and intentional self-harm.[156,157] Together these findings suggest the 

potential for variability in reasons for presentation over time. 

In Australia, the Australian Institute for Health and Welfare (AIHW) has 

reported the number of ED presentations with a MH-diagnosis by diagnostic group 

according to the International Statistical Classification of Diseases and Related 

Health Problems, 10th Revision, Australian Modification (ICD-10-AM) codes F00-

F99 across all age-groups at the national level (and by jurisdiction) since 2004-05.[46,84-

91] In 2016-17, the AIHW identified that the major MH diagnostic groupings were 

mental and behavioural disorders due to psychoactive substance use (F10-F19) then 

neurotic, stress-related and somatoform disorders (F40-F49). However, there is no 

information available on the long-term trend of ED presentations by MH diagnostic 

group in Australia nationally, and limited information at the jurisdictional level 

although this information should be useful for service planning within EDs and the 

community, helping to identify specific areas of current and future need.  
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This study aims to examine trends in the absolute number and number of ED 

presentations per 10,000 population by MH diagnostic group in public hospitals, 

nationally and by jurisdiction, between 2004-05 and 2016-17. 

6.3. Methods 

6.3.1. Data sources 

Data on ED presentations with a MH diagnosis (MHdx) were extracted from 

Mental Health Services in Australia (MHSA)[34-45] series which reports on 

presentations from the National Non-Admitted Patient Emergency Department Care 

Database (NNAPEDCD) with an ICD-10-AM principal diagnosis falling within 

Chapter 5, Mental and Behavioural Disorders (F00-F99). Additional information on 

the NNAPEDCD and the MHSA series is detailed in Chapter 2. The most recently 

published data on number of MHdx presentations by diagnostic group were extracted 

for Australia and all jurisdictions, except 2013-14, which were unavailable. Diagnoses 

were grouped according to ICD-10-AM (see Table 2.4).  

Data on estimated resident populations for 2004 to 2009 were extracted from 

Australian Demographic Statistics 2010,[194] and for 2010 to 2017, Australian 

Demographic Statistics 2017.[195] 

Data were entered into Microsoft Excel 2016, then exported to Stata 14.  

6.3.2. Analyses 

For each jurisdiction, the proportion of presentations for each MH diagnostic 

group was calculated by dividing the presentations for each MH diagnostic group by 

the total number of MHdx presentations. The rate of change in numbers and proportions 

of presentations were assessed as average annual growth rate (AAGR) and compound 

annual growth rate (CAGR). The difference (x-fold) was calculated by dividing the 
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number of presentations in the final year by the number of presentations in the first 

year. As publicly available secondary data were collated and analysed, ethics approval 

was not sought. 

6.4. Results 

In Australia, presentations in each MH diagnostic group increased over the 

study period, except for mental retardation (F70-F79), which decreased, and disorders 

of psychological development (F80-F89), which exhibited some fluctuation (Figure 

6.1). The greatest absolute increase was for mental and behavioural disorders due to 

psychoactive substance use, including alcohol use (F10-F19), which increased from 

27,841 presentations (13.7 presentations per 10,000 population) in 2004-05 to 74,373 

presentations (30.2 presentations per 10,000 population) in 2016-17, the highest 

number of presentations per diagnostic group at this time (Table 6.1). The greatest 

relative increase was for unspecified mental disorder (F99), which increased nearly 7-

fold over the study period (Table 6.2). The major principal diagnostic group across the 

study period was neurotic, stress-related and somatoform disorders (F40-F49), which 

accounted for over a quarter of MHdx presentations (27.5%) followed by substance use 

disorders (F10-F19) (24.8%), mood disorders (F30-F39) (15.4%), and psychotic 

disorders (F20-F29) (13.3%). The period mean population rates for these diagnostic 

groups were 23.8, 21.8, 13.0 and 11.3 presentations per 10,000 population respectively 

(Table 6.1, Table 6.3). 

Jurisdictions gave rise to different patterns of MHdx presentations when ICD-

10-AM diagnostic groups were considered (Figure 6.2). Rates of presentations for 

organic mental disorders (F00-F09), substance use disorders (F10-F19), and stress-

related disorders (F40-F49) per 10,000 population increased in all jurisdictions, with 

the rate of increase highest in the ACT (F00-F09), NT (F10-F19) and QLD (F40-F49) 
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(Table 6.1, Table 6.2). Presentations for psychotic disorders (F20-F29), mood 

disorders (F30-F39), and mental disorders associated with physiological disturbances 

and physical factors (F50-F59) increased or were largely stable in most jurisdictions, 

except for NSW and TAS (F20-F29), SA (F30-F39), and NT (F50-F59) (Table 6.2). 

The greatest increase for F20-F29 was in WA, in which the number of presentations 

per 10,000 population increased 2.4-fold. For F50-F59, the greatest increase was in 

SA with a 3.5-fold increase in presentations per 10,000 population. Presentations for 

disorders of adult personality and behaviour (F60-F69) increased in most jurisdictions, 

except QLD, SA, NT, with the greatest increase in presentations per 10,000 population 

in NSW (4.2-fold). There were widely divergent but comparatively small numbers of 

presentations for mental retardation (F70-F79) (increase in VIC, decrease in QLD and 

SA) and disorders of psychological development (F80-F89) (increase in ACT, 

decrease in QLD). Behavioural and emotional disorders with onset usually occurring 

in childhood and adolescence (F90-F98) increased in every jurisdiction except NSW, 

with the greatest increase in presentations per 10,000 population in the NT (3.4-fold). 

The most marked increase observed in absolute and relative terms, was presentations 

for unspecified mental disorder (F99) in NSW (401.13-fold increase in presentations 

per 10,000 population), as compared with a decrease in TAS. 
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Figure 6.1: Number of ED presentations with a MH diagnosis (ICD-10-AM F00-F99) per 10,000 population†, by jurisdiction and diagnostic group, 2004-05 to 2016-17, except for 2013-14 (all jurisdictions) and 2014-15 and 2015-

16 (ACT)†† 

Abbreviations and symbols: ED: Emergency Department; ICD-10-AM: International Statistical Classification of Diseases and Related Health Problems, 10th revision, Australian Modification; MH: Mental Health; MHdx: MH 

diagnosis;  

† Differences (x-fold) and rates of change were calculated from raw data. Re-calculation for presentations per 10,000 population will lead to differences due to the impact of rounding 

†† Data for 2013-14 (all jurisdictions) and 2014-15 and 2015-16 (ACT) were not available 

‡ NSW used a combination of ICD-9-CM and ICD-10-AM. SA used ICD-9-CM before 2007-08. Since 2007-08, SA has used a combination of ICD-9-CM and ICD-10-AM. A mapping of the relevant ICD-9-CM codes to the ICD-10-

AM code blocks is provided by AIHW (see also Table 2.4) 

⁋ In 2007-08, MHdx presentations are under-reported in NSW due to the implementation of a new ED information system. 

Sources: Mental Health Services in Australia.[34-45] 
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(B) New South Wales‡⁋
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(C) Victoria
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(I) Northern Territory F99

F90–F98

F80–F89

F70–F79

F60–F69

F50–F59

F40–F49

F30–F39

F20–F29

F10–F19

F00–F09

%MHdx presentations

ICD-10-AM MH diagnostic groups:  

F00–F09: Organic, including symptomatic, mental disorders 

F10–F19: Mental and behavioural disorders due to psychoactive substance use 

F20–F29: Schizophrenia, schizotypal and delusional disorders 

F30–F39: Mood (affective) disorders 

F40–F48: Neurotic, stress related and somatoform disorders 

F50–F59: Behavioural syndromes associated with physiological disturbances and physical factors 

F60–F69: Disorders of adult personality and behaviour 

F70–F79: Mental retardation 

F80–F89: Disorders of psychological development 

F90–F98: Disorders with onset usually occurring in childhood and adolescence 

F99: Unspecified mental disorder 
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Table 6.1: ED presentations with a MH diagnosis (ICD-10-AM F00-F99) in Australia and jurisdictions by diagnostic group, 2004-05 to 2015-16, except 2013-14 (all jurisdictions) and 2013-14 to 2015-16 (ACT)† 
 

No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 

Australia 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

F00–F09 5,349 3.86 4.17 2.62 6,029 4.03 4.34 2.91 8,134 4.55 4.71 3.86 7,631 4.69 4.87 3.55 8,827 5.13 5.32 4.02 9,005 5.22 5.37 4.03 

F10–F19 27,841 20.07 21.71 13.65 31,836 21.29 22.91 15.38 42,090 23.57 24.39 19.97 39,544 24.30 25.26 18.39 43,215 25.13 26.03 19.69 42,940 24.90 25.59 19.23 

F20–F29 22,503 16.22 17.55 11.03 24,320 16.26 17.51 11.75 26,970 15.10 15.63 12.80 24,838 15.26 15.87 11.55 23,388 13.60 14.09 10.65 22,013 12.77 13.12 9.86 

F30–F39 25,233 18.19 19.68 12.37 26,942 18.01 19.39 13.02 31,538 17.66 18.27 14.97 29,140 17.91 18.61 13.55 28,687 16.68 17.28 13.07 27,454 15.92 16.36 12.30 

F40–F49 38,427 27.70 29.96 18.84 40,732 27.23 29.32 19.68 52,722 29.52 30.55 25.02 45,009 27.66 28.75 20.94 48,023 27.92 28.93 21.88 48,685 28.23 29.02 21.80 

F50–F59 1,208 0.87 0.94 0.59 2,180 1.46 1.57 1.05 3,074 1.72 1.78 1.46 3,748 2.30 2.39 1.74 2,288 1.33 1.38 1.04 1,253 0.73 0.75 0.56 

F60–F69 4,373 3.15 3.41 2.14 4,769 3.19 3.43 2.30 5,042 2.82 2.92 2.39 4,877 3.00 3.12 2.27 5,596 3.25 3.37 2.55 5,751 3.33 3.43 2.58 

F70–F79 100 0.07 // 0.05 125 0.08 // 0.06 143 0.08 // 0.07 169 0.10 // 0.08 98 0.06 // 0.04 39 0.02 // 0.02 

F80–F89 149 0.11 // 0.07 219 0.15 // 0.11 284 0.16 // 0.13 242 0.15 // 0.11 172 0.10 // 0.08 112 0.06 // 0.05 

F90–F98 4,906 3.54 // 2.41 4,731 3.16 // 2.29 5,571 3.12 // 2.64 5,761 3.54 // 2.68 5,689 3.31 // 2.59 4,521 2.62 // 2.02 

F99 3,314 2.39 2.58 1.62 2,123 1.42 1.53 1.03 3,027 1.69 1.75 1.44 1,762 1.08 1.13 0.82 5,983 3.48 3.60 2.73 10,672 6.19 6.36 4.78 

Australia 2010-11 2011-12 2012-13 2014-15 2015-16 2016-17 

F00–F09 10,093 5.73 5.86 4.52 11,655 6.18 6.36 5.12 13,926 6.52 6.76 6.02 17,046 6.65 6.83 7.15 18,810 6.88 7.06 7.77 20,671 7.46 7.68 8.40 

F10–F19 44,160 25.09 25.62 19.77 47,296 25.06 25.79 20.80 54,488 25.51 26.45 23.54 68,257 26.64 27.34 28.62 78,151 28.58 29.35 32.28 74,373 26.85 27.62 30.23 

F20–F29 22,379 12.71 12.98 10.02 23,049 12.21 12.57 10.13 24,807 11.62 12.04 10.72 28,416 11.09 11.38 11.91 30,583 11.18 11.48 12.63 31,696 11.44 11.77 12.89 

F30–F39 26,842 15.25 15.57 12.02 27,551 14.60 15.02 12.11 29,755 13.93 14.44 12.86 32,908 12.85 13.18 13.80 32,360 11.83 12.15 13.37 32,056 11.57 11.90 13.03 

F40–F49 49,807 28.30 28.90 22.29 52,453 27.79 28.60 23.06 58,400 27.35 28.34 25.23 67,794 26.46 27.16 28.42 70,082 25.63 26.32 28.95 73,837 26.66 27.42 30.02 

F50–F59 1,400 0.80 0.81 0.63 1,686 0.89 0.92 0.74 1,849 0.87 0.90 0.80 2,323 0.91 0.93 0.97 2,364 0.86 0.89 0.98 2,550 0.92 0.95 1.04 

F60–F69 6,473 3.68 3.76 2.90 7,311 3.87 3.99 3.21 6,344 2.97 3.08 2.74 7,035 2.75 2.82 2.95 7,497 2.74 2.82 3.10 7,534 2.72 2.80 3.06 

F70–F79 50 0.03 // 0.02 65 0.03 // 0.03 69 0.03 // 0.03 62 0.02 // 0.03 91 0.03 // 0.04 78 0.03 // 0.03 

F80–F89 119 0.07 // 0.05 161 0.09 // 0.07 111 0.05 // 0.05 156 0.06 // 0.07 185 0.07 // 0.08 278 0.10 // 0.11 

F90–F98 4,872 2.77 // 2.18 5,119 2.71 // 2.25 4,919 2.30 // 2.13 6,329 2.47 // 2.65 6,847 2.50 // 2.83 7,298 2.64 // 2.97 

F99 11,205 6.37 6.50 5.02 12,393 6.57 6.76 5.45 16,471 7.71 7.99 7.12 25,852 10.09 10.36 10.84 26,466 9.68 9.94 10.93 26,583 9.60 9.87 10.81 

NSW‡‡ 2004-05 2005-06 2006-07 2007-08§ 2008-09 2009-10 

F00–F09 1,324 2.75 2.93 1.96 1,558 2.92 3.10 2.29 3,044 3.92 4.10 4.41 1,953 3.49 3.70 2.78 2,208 4.00 4.22 3.10 2,122 3.98 4.12 2.93 

F10–F19 9,343 19.37 20.71 13.83 10,827 20.29 21.54 15.88 17,845 22.97 24.02 25.84 12,775 22.81 24.22 18.21 13,151 23.84 25.11 18.45 11,588 21.76 22.49 16.02 

F20–F29 9,434 19.56 20.91 13.96 10,061 18.85 20.02 14.76 11,840 15.24 15.93 17.15 9,373 16.74 17.77 13.36 7,542 13.67 14.40 10.58 6,573 12.34 12.76 9.09 

F30–F39 9,039 18.74 20.03 13.38 9,864 18.49 19.62 14.47 12,758 16.42 17.17 18.48 9,550 17.05 18.10 13.61 8,640 15.66 16.50 12.12 8,472 15.91 16.44 11.71 

F40–F49 15,158 31.43 33.59 22.43 16,998 31.86 33.82 24.94 26,431 34.02 35.57 38.28 17,537 31.32 33.24 25.00 17,239 31.25 32.91 24.19 15,868 29.80 30.79 21.94 

F50–F59 203 0.42 0.45 0.30 240 0.45 0.48 0.35 464 0.60 0.62 0.67 184 0.33 0.35 0.26 230 0.42 0.44 0.32 252 0.47 0.49 0.35 

F60–F69 582 1.21 1.29 0.86 643 1.21 1.28 0.94 960 1.24 1.29 1.39 762 1.36 1.44 1.09 867 1.57 1.66 1.22 1,142 2.14 2.22 1.58 

F70–F79 11 0.02 // 0.02 22 0.04 // 0.03 8 0.01 // 0.01 10 0.02 // 0.01 12 0.02 // 0.02 9 0.02 // 0.01 

F80–F89 55 0.11 // 0.08 73 0.14 // 0.11 85 0.11 // 0.12 62 0.11 // 0.09 40 0.07 // 0.06 45 0.08 // 0.06 

F90–F98 3,036 6.30 // 4.49 3,002 5.63 // 4.40 3,304 4.25 // 4.78 3,176 5.67 // 4.53 2,742 4.97 // 3.85 1,669 3.13 // 2.31 

F99 38 0.08 0.08 0.06 72 0.13 0.14 0.11 960 1.24 1.29 1.39 619 1.11 1.17 0.88 2,502 4.53 4.78 3.51 5,514 10.35 10.70 7.62 

NSW‡‡ 2010-11 2011-12 2012-13 2014-15 2015-16 2016-17 

F00–F09 2,319 4.61 4.77 3.21 2,816 5.48 5.65 3.85 3,976 6.11 6.25 5.37 5,015 5.67 5.78 6.57 5,644 5.76 5.87 7.29 6,489 6.88 7.05 8.25 

F10–F19 10,707 21.29 22.04 14.83 11,073 21.56 22.21 15.15 14,097 21.68 22.17 19.03 22,958 25.95 26.47 30.10 30,307 30.92 31.54 39.16 24,390 25.88 26.49 31.03 

F20–F29 6,004 11.94 12.36 8.32 5,562 10.83 11.16 7.61 7,081 10.89 11.14 9.56 8,139 9.20 9.38 10.67 8,339 8.51 8.68 10.77 8,281 8.79 8.99 10.53 

F30–F39 7,604 15.12 15.65 10.53 7,537 14.68 15.12 10.31 9,167 14.10 14.42 12.37 10,400 11.76 11.99 13.64 9,941 10.14 10.35 12.84 9,694 10.28 10.53 12.33 

F40–F49 14,535 28.90 29.91 20.14 14,681 28.59 29.45 20.09 17,766 27.32 27.94 23.98 20,886 23.61 24.08 27.38 21,509 21.94 22.39 27.79 22,205 23.56 24.11 28.25 

F50–F59 286 0.57 0.59 0.40 414 0.81 0.83 0.57 483 0.74 0.76 0.65 459 0.52 0.53 0.60 444 0.45 0.46 0.57 477 0.51 0.52 0.61 

F60–F69 1,256 2.50 2.59 1.74 1,484 2.89 2.98 2.03 2,314 3.56 3.64 3.12 2,745 3.10 3.16 3.60 2,820 2.88 2.93 3.64 2,814 2.99 3.06 3.58 

F70–F79 10 0.02 // 0.01 19 0.04 // 0.03 9 0.01 // 0.01 11 0.01 // 0.01 15 0.02 // 0.02 21 0.02 // 0.03 

F80–F89 69 0.14 // 0.10 56 0.11 // 0.08 48 0.07 // 0.06 105 0.12 // 0.14 125 0.13 // 0.16 190 0.20 // 0.24 

F90–F98 1,634 3.25 // 2.26 1,432 2.79 // 1.96 1,393 2.14 // 1.88 1,607 1.82 // 2.11 1,800 1.84 // 2.33 1,963 2.08 // 2.50 

F99 5,877 11.68 12.10 8.14 6,280 12.23 12.60 8.59 8,693 13.37 13.67 11.73 16,144 18.25 18.61 21.17 17,078 17.42 17.77 22.07 17,735 18.82 19.26 22.56 
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No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 

VIC 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

F00–F09 1,181 4.11 4.18 2.34 1,329 4.24 4.31 2.59 1,415 4.19 4.27 2.71 1,478 4.27 4.36 2.77 1,524 4.46 4.56 2.80 1,667 4.69 4.80 3.01 

F10–F19 6,973 24.25 24.67 13.81 7,491 23.91 24.32 14.61 8,802 26.09 26.58 16.86 9,367 27.08 27.65 17.58 9,296 27.21 27.83 17.07 9,201 25.91 26.50 16.59 

F20–F29 4,367 15.19 15.45 8.65 5,053 16.13 16.40 9.86 5,074 15.04 15.32 9.72 5,217 15.08 15.40 9.79 4,975 14.56 14.90 9.13 4,793 13.50 13.80 8.64 

F30–F39 5,990 20.83 21.19 11.86 6,501 20.75 21.10 12.68 6,691 19.83 20.21 12.81 6,832 19.75 20.17 12.83 6,376 18.66 19.09 11.71 6,420 18.08 18.49 11.58 

F40–F49 7,941 27.61 28.09 15.73 8,546 27.28 27.74 16.67 9,257 27.43 27.96 17.73 9,185 26.56 27.12 17.24 8,909 26.08 26.68 16.36 9,593 27.01 27.63 17.30 

F50–F59 129 0.45 0.46 0.26 198 0.63 0.64 0.39 182 0.54 0.55 0.35 172 0.50 0.51 0.32 203 0.59 0.61 0.37 263 0.74 0.76 0.47 

F60–F69 907 3.15 3.21 1.80 928 2.96 3.01 1.81 928 2.75 2.80 1.78 1,042 3.01 3.08 1.96 1,379 4.04 4.13 2.53 2,031 5.72 5.85 3.66 

F70–F79 6 0.02 // 0.01 13 0.04 // 0.03 28 0.08 // 0.05 16 0.05 // 0.03 30 0.09 // 0.06 29 0.08 // 0.05 

F80–F89 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 

F90–F98 481 1.67 // 0.95 510 1.63 // 0.99 602 1.78 // 1.15 701 2.03 // 1.32 734 2.15 // 1.35 758 2.13 // 1.37 

F99 782 2.72 2.77 1.55 760 2.43 2.47 1.48 764 2.26 2.31 1.46 578 1.67 1.71 1.09 735 2.15 2.20 1.35 755 2.13 2.17 1.36 

VIC 2010-11 2011-12 2012-13 2014-15 2015-16 2016-17 

F00–F09 1,935 5.16 5.28 3.49 2,345 5.56 5.69 4.15 2,376 5.59 5.73 4.11 2,759 5.66 5.80 4.57 3,298 6.20 6.34 5.34 3,456 6.39 6.53 5.47 

F10–F19 9,868 26.32 26.94 17.82 10,655 25.26 25.85 18.85 10,975 25.81 26.45 19.00 13,205 27.11 27.77 21.89 14,680 27.59 28.20 23.76 15,400 28.46 29.08 24.35 

F20–F29 4,895 13.06 13.36 8.84 5,674 13.45 13.77 10.04 5,922 13.93 14.27 10.25 7,489 15.37 15.75 12.41 8,445 15.87 16.22 13.67 8,836 16.33 16.68 13.97 

F30–F39 6,732 17.96 18.38 12.16 7,791 18.47 18.90 13.78 8,122 19.10 19.57 14.06 9,068 18.62 19.07 15.03 9,421 17.70 18.10 15.25 9,159 16.93 17.29 14.48 

F40–F49 9,632 25.69 26.29 17.39 10,092 23.92 24.48 17.85 10,975 25.81 26.45 19.00 11,657 23.93 24.52 19.32 12,539 23.56 24.09 20.29 12,314 22.76 23.25 19.47 

F50–F59 247 0.66 0.67 0.45 390 0.92 0.95 0.69 437 1.03 1.05 0.76 530 1.09 1.11 0.88 612 1.15 1.18 0.99 522 0.96 0.99 0.83 

F60–F69 2,584 6.89 7.05 4.67 3,251 7.71 7.89 5.75 1,695 3.99 4.08 2.93 1,625 3.34 3.42 2.69 1,572 2.95 3.02 2.54 1,553 2.87 2.93 2.46 

F70–F79 33 0.09 // 0.06 25 0.06 // 0.04 56 0.13 // 0.10 41 0.08 // 0.07 62 0.12 // 0.10 38 0.07 // 0.06 

F80–F89 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 1 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 

F90–F98 829 2.21 // 1.50 939 2.23 // 1.66 960 2.26 // 1.66 1,124 2.31 // 1.86 1,091 2.05 // 1.77 1,113 2.06 // 1.76 

F99 738 1.97 2.01 1.33 1,022 2.42 2.48 1.81 997 2.35 2.40 1.73 1,212 2.49 2.55 2.01 1,491 2.80 2.86 2.41 1,723 3.18 3.25 2.72 

QLD 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

F00–F09 724 3.38 3.48 1.81 990 4.07 4.18 2.42 1,168 4.08 4.24 2.78 1,651 4.72 4.89 3.83 2,289 5.42 5.58 5.17 2,353 5.59 5.72 5.21 

F10–F19 4,229 19.77 20.34 10.59 5,588 22.99 23.62 13.66 6,398 22.36 23.22 15.25 8,183 23.39 24.23 18.99 10,484 24.83 25.54 23.69 11,017 26.16 26.76 24.41 

F20–F29 3,001 14.03 14.43 7.51 3,800 15.63 16.06 9.29 4,347 15.20 15.78 10.36 4,852 13.87 14.37 11.26 5,354 12.68 13.04 12.10 5,206 12.36 12.65 11.53 

F30–F39 4,265 19.94 20.51 10.68 5,146 21.17 21.75 12.58 6,029 21.07 21.88 14.37 7,155 20.45 21.19 16.61 7,680 18.19 18.71 17.36 6,617 15.71 16.07 14.66 

F40–F49 4,433 20.72 21.32 11.10 4,655 19.15 19.67 11.38 5,310 18.56 19.27 12.65 6,853 19.59 20.29 15.91 9,364 22.18 22.81 21.16 10,231 24.29 24.85 22.67 

F50–F59 669 3.13 3.22 1.67 1,552 6.39 6.56 3.79 2,155 7.53 7.82 5.14 3,104 8.87 9.19 7.20 1,538 3.64 3.75 3.48 405 0.96 0.98 0.90 

F60–F69 1,531 7.16 7.36 3.83 1,894 7.79 8.01 4.63 2,128 7.44 7.72 5.07 1,975 5.64 5.85 4.58 2,170 5.14 5.29 4.90 1,468 3.49 3.57 3.25 

F70–F79 65 0.30 // 0.16 84 0.35 // 0.21 102 0.36 // 0.24 133 0.38 // 0.31 50 0.12 // 0.11 0 0.00 // 0.00 

F80–F89 76 0.36 // 0.19 90 0.37 // 0.22 165 0.58 // 0.39 139 0.40 // 0.32 74 0.18 // 0.17 17 0.04 // 0.04 

F90–F98 459 2.15 // 1.15 472 1.94 // 1.15 788 2.75 // 1.88 942 2.69 // 2.19 1,041 2.47 // 2.35 928 2.20 // 2.06 

F99 1,941 9.07 9.33 4.86 35 0.14 0.15 0.09 18 0.06 0.07 0.04 0 0.00 0.00 0.00 2,172 5.14 5.29 4.91 3,872 9.19 9.41 8.58 

QLD 2010-11 2011-12 2012-13 2014-15 2015-16 2016-17 

F00–F09 2,546 5.84 6.00 5.69 3,035 6.47 6.65 6.64 3,664 7.30 7.44 7.87 4,866 8.10 8.27 10.17 4,877 8.56 8.78 10.06 5,040 8.97 9.21 10.23 

F10–F19 11,223 25.76 26.46 25.07 12,214 26.05 26.75 26.73 13,121 26.15 26.64 28.19 15,478 25.75 26.31 32.35 14,713 25.83 26.49 30.34 14,143 25.18 25.84 28.70 

F20–F29 5,505 12.64 12.98 12.30 5,618 11.98 12.30 12.29 5,805 11.57 11.78 12.47 6,149 10.23 10.45 12.85 6,360 11.16 11.45 13.12 6,046 10.76 11.05 12.27 

F30–F39 6,020 13.82 14.19 13.45 5,988 12.77 13.11 13.10 5,923 11.80 12.02 12.73 6,602 10.98 11.22 13.80 5,711 10.03 10.28 11.78 5,705 10.16 10.42 11.58 

F40–F49 11,160 25.62 26.31 24.93 12,457 26.56 27.28 27.26 13,147 26.20 26.69 28.25 15,842 26.36 26.93 33.11 14,728 25.85 26.52 30.37 15,812 28.15 28.89 32.08 

F50–F59 486 1.12 1.15 1.09 542 1.16 1.19 1.19 595 1.19 1.21 1.28 794 1.32 1.35 1.66 701 1.23 1.26 1.45 835 1.49 1.53 1.69 

F60–F69 1,485 3.41 3.50 3.32 1,365 2.91 2.99 2.99 1,207 2.41 2.45 2.59 1,327 2.21 2.26 2.77 1,413 2.48 2.54 2.91 1,103 1.96 2.02 2.24 

F70–F79 2 0.00 // 0.00 9 0.02 // 0.02 .. // // // .. // // // 3 0.01 // 0.01 1 0.00 // 0.00 

F80–F89 9 0.02 // 0.02 27 0.06 // 0.06 .. // // // .. // // // 3 0.01 // 0.01 16 0.03 // 0.03 

F90–F98 1,131 2.60 // 2.53 1,197 2.55 // 2.62 923 1.84 // 1.98 1,283 2.13 // 2.68 1,414 2.48 // 2.92 1,410 2.51 // 2.86 

F99 3,995 9.17 9.42 8.92 4,443 9.47 9.73 9.72 5,798 11.55 11.77 12.46 7,767 12.92 13.20 16.23 7,042 12.36 12.68 14.52 6,055 10.78 11.06 12.29 
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No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 

WA 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

F00–F09 1,016 10.05 10.32 5.04 998 8.85 9.09 4.85 1,258 9.31 9.57 5.95 1,235 9.18 9.47 5.67 1,376 9.40 9.71 6.13 1,438 9.47 9.78 6.27 

F10–F19 2,379 23.52 24.16 11.79 2,766 24.52 25.19 13.43 3,134 23.18 23.85 14.83 3,066 22.79 23.51 14.08 3,316 22.66 23.41 14.77 3,851 25.37 26.19 16.79 

F20–F29 1,059 10.47 10.75 5.25 1,241 11.00 11.30 6.03 1,336 9.88 10.17 6.32 1,379 10.25 10.57 6.33 1,373 9.38 9.69 6.12 1,288 8.49 8.76 5.62 

F30–F39 1,524 15.07 15.48 7.56 1,642 14.56 14.95 7.97 1,913 14.15 14.56 9.05 1,899 14.11 14.56 8.72 2,152 14.71 15.19 9.59 2,066 13.61 14.05 9.01 

F40–F49 3,429 33.90 34.82 17.00 3,880 34.40 35.33 18.84 4,957 36.67 37.73 23.46 4,943 36.74 37.89 22.71 5,299 36.21 37.41 23.61 5,532 36.45 37.63 24.12 

F50–F59 47 0.46 0.48 0.23 48 0.43 0.44 0.23 88 0.65 0.67 0.42 99 0.74 0.76 0.45 130 0.89 0.92 0.58 130 0.86 0.88 0.57 

F60–F69 266 2.63 2.70 1.32 300 2.66 2.73 1.46 324 2.40 2.47 1.53 336 2.50 2.58 1.54 406 2.77 2.87 1.81 292 1.92 1.99 1.27 

F70–F79 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 1 0.01 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 

F80–F89 5 0.05 // 0.02 11 0.10 // 0.05 12 0.09 // 0.06 10 0.07 // 0.05 12 0.08 // 0.05 19 0.13 // 0.08 

F90–F98 261 2.58 // 1.29 287 2.54 // 1.39 367 2.71 // 1.74 400 2.97 // 1.84 456 3.12 // 2.03 458 3.02 // 2.00 

F99 128 1.27 1.30 0.63 106 0.94 0.97 0.51 129 0.95 0.98 0.61 87 0.65 0.67 0.40 114 0.78 0.80 0.51 105 0.69 0.71 0.46 

WA 2010-11 2011-12 2012-13 2014-15 2015-16 2016-17 

F00–F09 1,732 10.18 9.71 7.36 1,806 9.12 9.41 7.44 1,911 8.94 9.21 7.67 2,194 8.39 8.65 8.62 2,510 8.42 8.71 9.81 2,697 8.59 8.84 10.45 

F10–F19 4,679 27.49 26.22 19.88 5,519 27.86 28.76 22.74 5,810 27.19 28.00 23.31 6,670 25.50 26.29 26.22 7,651 25.65 26.54 29.90 8,518 27.12 27.91 33.01 

F20–F29 1,594 9.36 8.93 6.77 1,727 8.72 9.00 7.12 1,604 7.51 7.73 6.43 2,611 9.98 10.29 10.26 2,997 10.05 10.39 11.71 3,218 10.24 10.54 12.47 

F30–F39 2,566 15.08 14.38 10.90 2,539 12.82 13.23 10.46 2,757 12.90 13.29 11.06 3,254 12.44 12.83 12.79 3,502 11.74 12.15 13.69 2,950 9.39 9.66 11.43 

F40–F49 6,690 39.30 37.49 28.43 7,013 35.40 36.54 28.90 7,767 36.34 37.43 31.16 9,691 37.05 38.20 38.09 10,821 36.28 37.53 42.29 11,553 36.78 37.85 44.77 

F50–F59 140 0.82 0.78 0.59 85 0.43 0.44 0.35 96 0.45 0.46 0.39 124 0.47 0.49 0.49 181 0.61 0.63 0.71 176 0.56 0.58 0.68 

F60–F69 323 1.90 1.81 1.37 359 1.81 1.87 1.48 357 1.67 1.72 1.43 610 2.33 2.40 2.40 875 2.93 3.03 3.42 933 2.97 3.06 3.62 

F70–F79 0 0.00 // 0.00 1 0.01 // 0.00 1 0.00 // 0.00 0 0.00 // 0.00 2 0.01 // 0.01 2 0.01 // 0.01 

F80–F89 13 0.08 // 0.06 22 0.11 // 0.09 7 0.03 // 0.03 11 0.04 // 0.04 17 0.06 // 0.07 17 0.05 // 0.07 

F90–F98 546 3.21 // 2.32 593 2.99 // 2.44 612 2.86 // 2.45 775 2.96 // 3.05 975 3.27 // 3.81 872 2.78 // 3.38 

F99 122 0.72 0.68 0.52 145 0.73 0.76 0.60 450 2.11 2.17 1.81 217 0.83 0.86 0.85 296 0.99 1.03 1.16 478 1.52 1.57 1.85 

SA‡‡ 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

F00–F09 767 4.97 5.15 4.94 726 5.59 5.74 4.63 809 5.71 5.86 5.10 823 5.90 6.09 5.13 889 5.90 6.14 5.47 864 5.57 5.79 5.25 

F10–F19 2,781 18.03 18.68 17.91 2,694 20.73 21.29 17.18 3,503 24.73 25.39 22.09 3,602 25.80 26.64 22.46 4,045 26.85 27.95 24.90 4,271 27.53 28.61 25.97 

F20–F29 2,718 17.62 18.26 17.51 2,092 16.10 16.54 13.34 2,367 16.71 17.15 14.93 2,196 15.73 16.24 13.69 2,303 15.29 15.91 14.18 2,288 14.75 15.32 13.91 

F30–F39 2,640 17.11 17.74 17.00 1,739 13.38 13.75 11.09 1,905 13.45 13.81 12.01 1,652 11.83 12.22 10.30 1,668 11.07 11.52 10.27 1,637 10.55 10.96 9.95 

F40–F49 5,106 33.10 34.31 32.89 4,449 34.23 35.17 28.38 4,501 31.78 32.62 28.38 4,460 31.95 32.99 27.81 4,849 32.19 33.50 29.85 5,102 32.89 34.17 31.02 

F50–F59 116 0.75 0.78 0.75 90 0.69 0.71 0.57 123 0.87 0.89 0.78 118 0.85 0.87 0.74 115 0.76 0.79 0.71 138 0.89 0.92 0.84 

F60–F69 756 4.90 5.08 4.87 674 5.19 5.33 4.30 435 3.07 3.15 2.74 491 3.52 3.63 3.06 449 2.98 3.10 2.76 476 3.07 3.19 2.89 

F70–F79 16 0.10 // 0.10 5 0.04 // 0.03 3 0.02 // 0.02 7 0.05 // 0.04 .. // // // .. // // // 

F80–F89 10 0.06 // 0.06 21 0.16 // 0.13 17 0.12 // 0.11 23 0.16 // 0.14 .. // // // .. // // // 

F90–F98 516 3.35 // 3.32 319 2.45 // 2.03 346 2.44 // 2.18 410 2.94 // 2.56 547 3.63 // 3.37 562 3.62 // 3.42 

F99 0 0.00 0.00 0.00 187 1.44 1.48 1.19 155 1.09 1.12 0.98 178 1.28 1.32 1.11 155 1.03 1.07 0.95 154 0.99 1.03 0.94 

SA‡‡ 2010-11 2011-12 2012-13 2014-15 2015-16 2016-17 

F00–F09 980 6.19 6.41 5.98 1,008 6.36 6.71 6.08 1,158 6.83 7.20 6.93 1,611 7.66 8.17 9.47 1,775 7.72 8.18 10.36 1,929 8.18 8.77 11.19 

F10–F19 4,440 28.04 29.06 27.08 3,938 24.85 26.20 23.77 4,340 25.61 26.97 25.96 5,161 24.53 26.17 30.33 5,860 25.47 27.00 34.21 5,850 24.79 26.58 33.94 

F20–F29 2,374 14.99 15.54 14.48 2,316 14.62 15.41 13.98 2,270 13.39 14.11 13.58 2,597 12.35 13.17 15.26 2,904 12.62 13.38 16.95 2,846 12.06 12.93 16.51 

F30–F39 1,732 10.94 11.34 10.56 1,534 9.68 10.20 9.26 1,606 9.48 9.98 9.61 1,943 9.24 9.85 11.42 1,955 8.50 9.01 11.41 1,991 8.44 9.05 11.55 

F40–F49 5,031 31.78 32.93 30.68 5,452 34.41 36.27 32.91 5,968 35.21 37.09 35.70 7,406 35.21 37.56 43.52 8,102 35.22 37.33 47.30 8,061 34.16 36.63 46.77 

F50–F59 155 0.98 1.01 0.95 171 1.08 1.14 1.03 174 1.03 1.08 1.04 361 1.72 1.83 2.12 375 1.63 1.73 2.19 445 1.89 2.02 2.58 

F60–F69 411 2.60 2.69 2.51 438 2.76 2.91 2.64 378 2.23 2.35 2.26 445 2.12 2.26 2.61 506 2.20 2.33 2.95 625 2.65 2.84 3.63 

F70–F79 4 0.03 // 0.02 10 0.06 // 0.06 3 0.02 // 0.02 9 0.04 // 0.05 7 0.03 // 0.04 10 0.04 // 0.06 

F80–F89 18 0.11 // 0.11 30 0.19 // 0.18 45 0.27 // 0.27 35 0.17 // 0.21 29 0.13 // 0.17 32 0.14 // 0.19 

F90–F98 532 3.36 // 3.24 771 4.87 // 4.65 810 4.78 // 4.85 1,272 6.05 // 7.47 1,261 5.48 // 7.36 1,548 6.56 // 8.98 

F99 156 0.99 1.02 0.95 176 1.11 1.17 1.06 197 1.16 1.22 1.18 196 0.93 0.99 1.15 229 1.00 1.06 1.34 259 1.10 1.18 1.50 



Chapter 6. MHdx presentations in Australia by diagnostic group Quang Nhat Tran 

Page 134 

 
No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 

TAS 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

F00–F09 194 4.27 4.34 3.99 254 5.62 5.68 5.18 232 4.93 5.02 4.70 275 6.35 6.44 5.52 280 6.15 6.25 5.56 343 7.45 7.57 6.76 

F10–F19 794 17.49 17.78 16.33 882 19.53 19.74 18.00 916 19.47 19.81 18.57 843 19.47 19.76 16.93 951 20.88 21.22 18.90 1,012 21.99 22.34 19.94 

F20–F29 1,007 22.19 22.55 20.71 874 19.35 19.56 17.84 776 16.50 16.79 15.73 772 17.83 18.09 15.50 703 15.44 15.69 13.97 719 15.62 15.87 14.16 

F30–F39 1,013 22.32 22.69 20.83 1,067 23.62 23.88 21.78 1,307 27.78 28.27 26.50 1,128 26.05 26.44 22.65 1,156 25.38 25.80 22.97 1,148 24.94 25.34 22.61 

F40–F49 758 16.70 16.98 15.59 771 17.07 17.25 15.74 854 18.15 18.47 17.32 787 18.18 18.44 15.81 879 19.30 19.62 17.47 824 17.90 18.19 16.23 

F50–F59 25 0.55 0.56 0.51 28 0.62 0.63 0.57 34 0.72 0.74 0.69 37 0.85 0.87 0.74 31 0.68 0.69 0.62 35 0.76 0.77 0.69 

F60–F69 267 5.88 5.98 5.49 231 5.11 5.17 4.71 181 3.85 3.92 3.67 155 3.58 3.63 3.11 211 4.63 4.71 4.19 208 4.52 4.59 4.10 

F70–F79 1 0.02 // 0.02 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 .. // //  0 0.00 // 0.00 

F80–F89 2 0.04 // 0.04 1 0.02 // 0.02 0 0.00 // 0.00 4 0.09 // <0.01 .. // //  5 0.11 // 0.10 

F90–F98 71 1.56 // 1.46 47 1.04 // 0.96 81 1.72 // 1.64 59 1.36 // 1.18 70 1.54 // 1.39 68 1.48 // 1.34 

F99 407 8.97 9.12 8.37 362 8.01 8.10 7.39 323 6.87 6.99 6.55 270 6.24 6.33 5.42 270 5.93 6.03 5.36 241 5.24 5.32 4.75 

TAS 2010-11 2011-12 2012-13 2014-15 2015-16 2016-17 

F00–F09 323 6.90 7.04 6.31 336 7.62 7.76 6.56 395 8.58 8.72 7.71 455 8.30 8.46 8.83 562 9.49 9.71 10.86 468 7.64 7.85 8.98 

F10–F19 966 20.62 21.06 18.89 970 22.01 22.41 18.95 1,039 22.56 22.94 20.27 1,138 20.75 21.16 22.08 1,143 19.30 19.74 22.08 1,315 21.48 22.05 25.25 

F20–F29 718 15.33 15.65 14.04 639 14.50 14.76 12.48 680 14.77 15.01 13.27 779 14.20 14.48 15.11 779 13.15 13.46 15.05 896 14.64 15.03 17.20 

F30–F39 1,118 23.87 24.37 21.86 985 22.35 22.75 19.24 1,021 22.17 22.54 19.92 1,252 22.83 23.28 24.29 1,420 23.98 24.53 27.43 1,297 21.19 21.75 24.90 

F40–F49 940 20.07 20.49 18.38 899 20.39 20.77 17.56 876 19.02 19.34 17.09 1,166 21.26 21.68 22.62 1,234 20.84 21.32 23.84 1,312 21.43 22.00 25.19 

F50–F59 37 0.79 0.81 0.72 35 0.79 0.81 0.68 32 0.69 0.71 0.62 44 0.80 0.82 0.85 43 0.73 0.74 0.83 59 0.96 0.99 1.13 

F60–F69 207 4.42 4.51 4.05 212 4.81 4.90 4.14 234 5.08 5.17 4.57 228 4.16 4.24 4.42 278 4.69 4.80 5.37 321 5.24 5.38 6.16 

F70–F79 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 4 0.07 // 0.08 

F80–F89 1 0.02 // 0.02 3 0.07 // 0.06 2 0.04 // 0.04 1 0.02 // 0.02 2 0.03 // 0.04 2 0.03 // 0.04 

F90–F98 96 2.05 // 1.88 76 1.72 // 1.48 73 1.59 // 1.42 105 1.91 // 2.04 131 2.21 // 2.53 153 2.50 // 2.94 

F99 278 5.94 6.06 5.44 253 5.74 5.84 4.94 253 5.49 5.58 4.94 316 5.76 5.88 6.13 330 5.57 5.70 6.38 295 4.82 4.95 5.66 

ACT 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

F00–F09 63 2.80 2.84 1.91 99 3.62 3.68 2.96 133 5.05 5.08 3.90 122 4.86 4.91 3.52 128 4.58 4.61 3.63 123 3.97 3.99 3.43 

F10–F19 483 21.49 21.81 14.63 606 22.14 22.51 18.14 510 19.35 19.48 14.95 542 21.60 21.79 15.65 603 21.59 21.74 17.12 688 22.18 22.32 19.19 

F20–F29 393 17.48 17.74 11.90 551 20.13 20.47 16.49 582 22.09 22.23 17.06 528 21.04 21.23 15.25 556 19.91 20.04 15.78 624 20.12 20.25 17.40 

F30–F39 412 18.33 18.60 12.48 640 23.38 23.77 19.15 592 22.47 22.61 17.36 659 26.27 26.50 19.03 718 25.71 25.88 20.38 798 25.73 25.89 22.26 

F40–F49 806 35.85 36.39 24.41 706 25.79 26.23 21.13 685 26.00 26.17 20.08 529 21.08 21.27 15.28 630 22.56 22.71 17.88 693 22.34 22.49 19.33 

F50–F59 8 0.36 0.36 0.24 15 0.55 0.56 0.45 19 0.72 0.73 0.56 15 0.60 0.60 0.43 31 1.11 1.12 0.88 22 0.71 0.71 0.61 

F60–F69 32 1.42 1.44 0.97 75 2.74 2.79 2.24 62 2.35 2.37 1.82 62 2.47 2.49 1.79 73 2.61 2.63 2.07 103 3.32 3.34 2.87 

F70–F79 0 0.00 // 0.00 1 0.04 // 0.03 2 0.08 // 0.06 2 0.08 // 0.06 0 0.00 // 0.00 .. // // // 

F80–F89 1 0.04 // 0.03 22 0.80 // 0.66 4 0.15 // 0.12 3 0.12 // 0.09 0 0.00 // 0.00 .. // // // 

F90–F98 32 1.42 // 0.97 22 0.80 // 0.66 11 0.42 // 0.32 17 0.68 // 0.49 19 0.68 // 0.54 17 0.55 // 0.47 

F99 18 0.80 0.81 0.55 0 0.00 0.00 0.00 35 1.33 1.34 1.03 30 1.20 1.21 0.87 35 1.25 1.26 0.99 31 1.00 1.01 0.86 

ACT 2010-11 2011-12 2012-13 2014-15† 2015-16† 2016-17 

F00–F09 164 4.78 4.82 4.46 197 5.42 5.49 5.23 312 8.32 8.40 8.13 .. // // // .. // // // 442 9.32 9.49 10.77 

F10–F19 671 19.55 19.71 18.23 610 16.77 17.01 16.20 891 23.75 23.98 23.22 .. // // // .. // // // 1,010 21.29 21.68 24.62 

F20–F29 662 19.28 19.45 17.99 789 21.69 22.00 20.95 689 18.37 18.54 17.96 .. // // // .. // // // 787 16.59 16.90 19.18 

F30–F39 718 20.91 21.09 19.51 841 23.12 23.45 22.33 752 20.05 20.24 19.60 .. // // // .. // // // 860 18.13 18.46 20.96 

F40–F49 919 26.77 27.00 24.97 853 23.45 23.79 22.65 825 21.99 22.20 21.50 .. // // // .. // // // 1,374 28.97 29.50 33.49 

F50–F59 40 1.17 1.18 1.09 36 0.99 1.00 0.96 23 0.61 0.62 0.60 .. // // // .. // // // 27 0.57 0.58 0.66 

F60–F69 191 5.56 5.61 5.19 186 5.11 5.19 4.94 141 3.76 3.79 3.68 .. // // // .. // // // 158 3.33 3.39 3.85 

F70–F79 1 0.03 // 0.03 1 0.03 // 0.03 0 0.00 // 0.00 .. // // // .. // // // 0 0.00 // 0.00 

F80–F89 7 0.20 // 0.19 21 0.58 // 0.56 9 0.24 // 0.23 .. // // // .. // // // 10 0.21 // 0.24 

F90–F98 21 0.61 // 0.57 30 0.82 // 0.80 26 0.69 // 0.68 .. // // // .. // // // 37 0.78 // 0.90 

F99 39 1.14 1.15 1.06 74 2.03 2.06 1.97 83 2.21 2.23 2.16 .. // // // .. // // // 442 9.32 9.49 10.77 
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No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 No. %†† %‡ Rate/10,000 

NT 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

F00–F09 80 2.96 3.02 3.88 75 2.15 2.20 3.56 75 2.13 2.17 3.49 94 3.25 3.32 4.26 133 3.93 4.05 5.88 95 3.00 3.06 4.14 

F10–F19 859 31.78 32.39 41.62 982 28.20 28.81 46.62 982 27.87 28.46 45.72 1,166 40.33 41.14 52.88 1,369 40.49 41.66 60.52 1,312 41.39 42.24 57.12 

F20–F29 524 19.39 19.76 25.39 648 18.61 19.01 30.77 648 18.39 18.78 30.17 521 18.02 18.38 23.63 582 17.21 17.71 25.73 522 16.47 16.81 22.72 

F30–F39 350 12.95 13.20 16.96 343 9.85 10.06 16.28 343 9.73 9.94 15.97 265 9.17 9.35 12.02 297 8.78 9.04 13.13 296 9.34 9.53 12.89 

F40–F49 796 29.45 30.02 38.57 727 20.88 21.33 34.52 727 20.63 21.07 33.84 715 24.73 25.23 32.43 854 25.26 25.99 37.75 842 26.56 27.11 36.65 

F50–F59 11 0.41 0.41 0.53 9 0.26 0.26 0.43 9 0.26 0.26 0.42 19 0.66 0.67 0.86 10 0.30 0.30 0.44 8 0.25 0.26 0.35 

F60–F69 32 1.18 1.21 1.55 24 0.69 0.70 1.14 24 0.68 0.70 1.12 54 1.87 1.91 2.45 41 1.21 1.25 1.81 31 0.98 1.00 1.35 

F70–F79 1 0.04 // 0.05 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 .. // // // 

F80–F89 0 0.00 // 0.00 1 0.03 // 0.05 1 0.03 // 0.05 1 0.03 // 0.05 5 0.15 // 0.22 .. // // // 

F90–F98 50 1.85 // 2.42 72 2.07 // 3.42 72 2.04 // 3.35 56 1.94 // 2.54 80 2.37 // 3.54 61 1.92 // 2.66 

F99 0 0.00 0.00 0.00 601 17.26 17.63 28.53 643 18.25 18.63 29.93 0 0.00 0.00 0.00 0 0.00 0.00 0.00 0 0.00 0.00 0.00 

NT 2010-11 2011-12 2012-13 2014-15 2015-16 2016-17 

F00–F09 94 2.55 2.61 4.06 112 2.43 2.48 4.75 134 1.99 2.03 5.52 146 2.35 2.41 5.96 144 2.22 2.29 5.86 150 2.29 2.37 6.09 

F10–F19 1,606 43.53 44.56 69.44 2,317 50.29 51.22 98.19 4,215 62.56 63.72 173.64 3,647 58.70 60.32 148.88 3,797 58.54 60.27 154.51 3,747 57.29 59.24 152.25 

F20–F29 627 17.00 17.40 27.11 724 15.72 16.00 30.68 756 11.22 11.43 31.14 652 10.49 10.78 26.62 759 11.70 12.05 30.89 786 12.02 12.43 31.94 

F30–F39 352 9.54 9.77 15.22 336 7.29 7.43 14.24 407 6.04 6.15 16.77 389 6.26 6.43 15.88 410 6.32 6.51 16.68 400 6.12 6.32 16.25 

F40–F49 900 24.40 24.97 38.91 1,006 21.84 22.24 42.63 1,076 15.97 16.27 44.33 1,146 18.45 18.95 46.78 1,149 17.72 18.24 46.76 1,206 18.44 19.07 49.00 

F50–F59 9 0.24 0.25 0.39 13 0.28 0.29 0.55 9 0.13 0.14 0.37 11 0.18 0.18 0.45 8 0.12 0.13 0.33 9 0.14 0.14 0.37 

F60–F69 16 0.43 0.44 0.69 16 0.35 0.35 0.68 18 0.27 0.27 0.74 55 0.89 0.91 2.25 33 0.51 0.52 1.34 27 0.41 0.43 1.10 

F70–F79 0 0.00 // 0.00 0 0.00 // 0.00 0 0.00 // 0.00 1 0.02 // 0.04 2 0.03 // 0.08 .. // // // 

F80–F89 2 0.05 // 0.09 2 0.04 // 0.08 0 0.00 // 0.00 3 0.05 // 0.12 9 0.14 // 0.37 11 0.17 // 0.45 

F90–F98 83 2.25 // 3.59 81 1.76 // 3.43 122 1.81 // 5.03 163 2.62 // 6.65 175 2.70 // 7.12 202 3.09 // 8.21 

F99 0 0.00 0.00 0.00 0 0.00 0.00 0.00 0 0.00 0.00 0.00 0 0.00 0.00 0.00 0 0.00 0.00 0.00 .. // // // 

Abbreviations and symbols: .. : Not available /Not provided; // : Not applicable; ED: Emergency Department; MH: Mental Health; MHdx: Mental Health Diagnosis (F00-F99);  

† Data were not available for 2013-14 for all jurisdictions and 2013-14 to 2015-16 for ACT 

†† Proportion of presentations of each diagnostic group of total MHdx presentations; 

‡ Proportion of presentations of each diagnostic group of MHdx presentations excluding the diagnostic group ICD-10-AM F70-F98 

‡‡ NSW used a combination of ICD-9-CM and ICD-10-AM. SA used ICD-9-CM before 2007-08. Since 2007-08, SA has used a combination of ICD-9-CM and ICD-10-AM. A mapping of the relevant ICD-9-CM codes to the ICD-10-

AM code blocks is provided by AIHW (see also Table 2.4). 

§ In 2007-08, MHdx presentations are under-reported in NSW due to the implementation of a new ED information system. 

ICD-10-AM MH diagnostic groups: 

F00–F09: Organic, including symptomatic, mental disorders 

F10–F19: Mental and behavioural disorders due to psychoactive substance use 

F20–F29: Schizophrenia, schizotypal and delusional disorders 

F30–F39: Mood (affective) disorders 

F40–F48: Neurotic, stress related and somatoform disorders 

F50–F59: Behavioural syndromes associated with physiological disturbances and physical factors 

F60–F69: Disorders of adult personality and behaviour 

F70–F79: Mental retardation 

F80–F89: Disorders of psychological development 

F90–F98: Disorders with onset usually occurring in childhood and adolescence 

F99: Unspecified mental disorder 

Sources: Mental Health Services in Australia.[34-45] 

 



Chapter 6. MHdx presentations in Australia by diagnostic group Quang Nhat Tran 

Page 136 

Table 6.2: Differences (x-fold)† and annual rates of change (AAGR and CAGR)† in absolute number and number per 10,000 populations of ED presentations with a MH diagnosis (ICD-10-AM F00-F99), between 2004-05 and 2016-

17, by jurisdiction and diagnostic group 

Jurisdictions AUS NSW VIC QLD WA SA TAS ACT NT AUS NSW VIC QLD WA SA TAS ACT NT 

 Absolute number of presentations Number of presentations per 10,000 population 

MH Diagnostic group Difference (x-fold) Difference (x-fold) 

F00–F09 3.86 4.90 2.93 6.96 2.65 2.51 2.41 7.02 1.88 3.20 4.21 2.34 5.64 2.08 2.27 2.25 5.65 1.57 

F10–F19 2.67 2.61 2.21 3.34 3.58 2.10 1.66 2.09 4.36 2.21 2.24 1.76 2.71 2.80 1.89 1.55 1.68 3.66 

F20–F29 1.41 0.88 2.02 2.01 3.04 1.05 0.89 2.00 1.50 1.17 0.75 1.62 1.63 2.38 0.94 0.83 1.61 1.26 

F30–F39 1.27 1.07 1.53 1.34 1.94 0.75 1.28 2.09 1.14 1.05 0.92 1.22 1.08 1.51 0.68 1.20 1.68 0.96 

F40–F49 1.92 1.46 1.55 3.57 3.37 1.58 1.73 1.70 1.52 1.59 1.26 1.24 2.89 2.63 1.42 1.62 1.37 1.27 

F50–F59 2.11 2.35 4.05 1.25 3.74 3.84 2.36 3.38 0.82 1.75 2.02 3.23 1.01 2.93 3.46 2.20 2.72 0.69 

F60–F69 1.72 4.84 1.71 0.72 3.51 0.83 1.20 4.94 0.84 1.43 4.16 1.37 0.58 2.74 0.74 1.12 3.97 0.71 

F70–F79 0.78 1.91 6.33 0.02 // // // // // 0.65 1.64 5.06 0.01 // // // // // 

F80–F89 1.87 3.45 // 0.21 3.40 3.20 // // // 1.55 2.97 // 0.17 2.66 2.88 // // // 

F90–F98 1.49 0.65 2.31 3.07 3.34 3.00 2.15 1.16 4.04 1.23 0.56 1.85 2.49 2.61 2.70 2.01 0.93 3.39 

F99 8.02 466.71 2.20 3.12 3.73 1.39†† 0.72 4.61†† // 6.65 401.13 1.76 2.53 2.92 1.26†† 0.68 3.97†† // 

 Average annual growth rates (AAGR, %) Average annual growth rates (AAGR, %) 

F00–F09 12.64 18.58 9.89 18.92 9.08 6.30 8.77 24.51 7.25 10.88 17.15 7.92 16.70 6.65 5.40 8.08 22.19 5.40 

F10–F19 8.40 7.90 6.39 11.70 12.25 6.38 4.47 9.47 19.77 6.70 6.58 4.48 9.61 9.75 5.46 3.81 7.47 17.67 

F20–F29 2.29 -1.58 5.05 6.98 6.86 -0.37 -2.13 8.34 6.54 0.70 -2.78 3.15 5.03 4.50 -1.23 -2.74 6.34 4.82 

F30–F39 1.62 0.54 3.35 2.57 5.64 -3.72 0.98 9.47 2.55 0.03 -0.68 1.50 0.65 3.25 -4.54 0.35 7.49 0.86 

F40–F49 5.66 4.42 3.95 12.06 10.72 2.67 2.94 1.64 3.86 4.01 3.15 2.08 9.99 8.25 1.78 2.29 -0.29 2.13 

F50–F59 11.07 16.49 15.21 13.95 15.38 7.46 6.56 25.81 3.70 9.36 15.09 13.12 11.86 12.85 6.54 5.88 23.48 1.94 

F60–F69 4.84 17.12 9.49 -2.76 8.85 -1.95 3.49 29.31 -4.25 3.21 15.70 7.58 -4.52 6.47 -2.80 2.84 26.96 -6.07 

F70–F79 5.22 18.12 39.94 12.75 // 17.89 // // // 3.64 16.71 37.41 // // // // // // 

F80–F89 7.74 9.04 // 68.56 21.48 33.73 // // // 6.09 7.80 // // // // // // // 

F90–F98 1.95 -4.38 7.24 10.37 10.75 9.15 8.51 3.45 14.79 0.37 -5.54 5.33 8.37 8.27 8.18 7.82 1.49 12.87 

F99 33.41 177.34 7.56 -16.33 33.84 // -4.88 14.83 // 31.20 173.78 5.59 -17.58 30.88 3.59 -5.47 0.60 // 

 Compound annual growth rates (CAGR, %) Compound annual growth rates (CAGR, %) 

F00–F09 11.92 14.16 9.36 17.55 8.48 7.99 7.61 17.63 5.38 10.19 12.73 7.33 15.51 6.27 7.05 7.00 15.52 3.84 

F10–F19 8.53 8.32 6.83 10.58 11.21 6.39 4.29 6.34 13.06 6.85 6.97 4.84 8.67 8.96 5.47 3.70 4.43 11.41 

F20–F29 2.90 -1.08 6.05 6.01 9.70 0.38 -0.97 5.96 3.44 1.30 -2.32 4.08 4.17 7.48 -0.49 -1.53 4.06 1.93 

F30–F39 2.01 0.58 3.60 2.45 5.66 -2.32 2.08 6.32 1.12 0.43 -0.68 1.68 0.68 3.51 -3.17 1.50 4.42 -0.35 

F40–F49 5.59 3.23 3.72 11.18 10.65 3.88 4.68 4.55 3.52 3.96 1.94 1.80 9.25 8.40 2.98 4.08 2.67 2.01 

F50–F59 6.42 7.38 12.35 1.86 11.63 11.86 7.42 10.67 -1.66 4.77 6.03 10.27 0.10 9.36 10.89 6.81 8.68 -3.09 

F60–F69 4.64 14.03 4.58 -2.70 11.02 -1.57 1.55 14.23 -1.41 3.02 12.60 2.64 -4.38 8.77 -2.43 0.97 12.18 -2.84 

F70–F79 -2.05 5.54 16.63 -29.38 // -3.84 // // // -3.57 4.21 14.46 // // // // // // 

F80–F89 5.33 10.88 // -12.18 10.74 10.18 // // // 3.70 9.49 // // // // // // // 

F90–F98 3.36 -3.57 7.24 9.80 10.57 9.59 6.61 1.22 12.34 1.76 -4.78 5.25 7.90 8.33 8.64 6.00 -0.60 10.70 

F99 18.95 66.89 6.80 9.94 11.61 // -2.65 21.05 // 17.10 64.79 4.82 8.04 9.34 2.12 -3.20 18.80 // 
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Abbreviations and symbols: //: Data was not available / provided / ≤10 cases in most years; AAGR: 

Average Annual Growth Rate; ACT: Australian Capital Territory; AUS: Australia; CAGR: Compound 

Annual Growth Rate; ED: Emergency Department; ICD-10-AM: International Statistical Classification 

of Diseases and Related Health Problems, 10th revision, Australian Modification; MH: Mental Health; 

NSW: New South Wales; NT: Northern Territory; QLD: Queensland; SA: South Australia; TAS: 

Tasmania; VIC: Victoria; WA: Western Australia;  

† Differences (x-fold) and rates of change were calculated from raw data. Re-calculation for 

presentations per 10,000 population will lead to differences due to the impact of rounding. 

†† The comparisons were made between the data for the latest year and the earliest year, which were 

not necessarily 2016-17 and 2004-05, due to unavailable data or “0” cases. 

Red numbers highlight increases with greater-than-1.1-fold between the first and the last year;  

Blue numbers highlight decreases with smaller-than-0.9-fold between the first and the last year;  

Yellow highlights indicate the greatest increase within the respective diagnostic group; 

Green highlights indicate the greatest decrease within the respective diagnostic group. 

ICD-10-AM MH diagnostic groups:  

F00–F09: Organic, including symptomatic, mental disorders 

F10–F19: Mental and behavioural disorders due to psychoactive substance use 

F20–F29: Schizophrenia, schizotypal and delusional disorders 

F30–F39: Mood (affective) disorders 

F40–F48: Neurotic, stress related and somatoform disorders 

F50–F59: Behavioural syndromes associated with physiological disturbances and physical factors 

F60–F69: Disorders of adult personality and behaviour 

F70–F79: Mental retardation 

F80–F89: Disorders of psychological development 

F90–F98: Disorders with onset usually occurring in childhood and adolescence 

F99: Unspecified mental disorder 
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Table 6.3: Number of ED presentations with a MH diagnosis (ICD-10-AM F00-F99) per 10,000 population† by jurisdiction and diagnostic group, 2004-05, 2016-17, and period mean†† 

 
 

F00–F09 F10–F19 F20–F29 F30–F39 F40–F49 F50–F59 F60–F69 F70–F79 F80–F89 F90–F98 F99 

2
0

0
4

-0
5
 

Australia 2.62 13.65 11.03 12.37 18.84 0.59 2.14 0.05 0.07 2.41 1.62 

NSW 1.96 13.83 13.96 13.38 22.43 0.30 0.86 0.02 0.08 4.49 0.06 

VIC 2.34 13.81 8.65 11.86 15.73 0.26 1.80 0.01 <0.01 0.95 1.55 

QLD 1.81 10.59 7.51 10.68 11.10 1.67 3.83 0.16 0.19 1.15 4.86 

WA 5.04 11.79 5.25 7.56 17.00 0.23 1.32 <0.01 0.02 1.29 0.63 

SA 4.94 17.91 17.51 17.00 32.89 0.75 4.87 0.10 0.06 3.32 <0.01 

TAS 3.99 16.33 20.71 20.83 15.59 0.51 5.49 0.02 0.04 1.46 8.37 

ACT 1.91 14.63 11.90 12.48 24.41 0.24 0.97 <0.01 0.03 0.97 0.55 

NT 3.88 41.62 25.39 16.96 38.57 0.53 1.55 0.05 <0.01 2.42 <0.01 

2
0

1
6

-1
7
 

Australia 8.40 30.23 12.89 13.03 30.02 1.04 3.06 0.03 0.11 2.97 10.81 

NSW 8.25 31.03 10.53 12.33 28.25 0.61 3.58 0.03 0.24 2.50 22.56 

VIC 5.47 24.35 13.97 14.48 19.47 0.83 2.46 0.06 <0.01 1.76 2.72 

QLD 10.23 28.70 12.27 11.58 32.08 1.69 2.24 <0.01 0.03 2.86 12.29 

WA 10.45 33.01 12.47 11.43 44.77 0.68 3.62 0.01 0.07 3.38 1.85 

SA 11.19 33.94 16.51 11.55 46.77 2.58 3.63 0.06 0.19 8.98 1.50 

TAS 8.98 25.25 17.20 24.90 25.19 1.13 6.16 0.08 0.04 2.94 5.66 

ACT 10.77 24.62 19.18 20.96 33.49 0.66 3.85 <0.01 0.24 0.90 0.00 

NT 6.09 152.25 31.94 16.25 49.00 0.37 1.10 0.00 0.45 8.21 0.00 

P
e
r
io

d
 m

e
a

n
†

 

Australia 5.00 21.80 11.33 13.04 23.84 0.97 2.68 0.04 0.08 2.47 5.21 

NSW 4.34 21.46 11.36 12.98 25.37 0.47 2.07 0.02 0.11 3.12 8.99 

VIC 3.61 18.52 10.41 13.19 17.86 0.56 2.88 0.05 0.00 1.44 1.69 

QLD 5.99 23.16 11.45 13.56 22.57 2.54 3.59 0.09 0.12 2.20 7.72 

WA 7.11 20.06 7.54 10.19 28.61 0.47 1.89 0.00 0.06 2.31 0.83 

SA 6.71 25.48 14.86 11.20 34.60 1.19 3.10 0.04 0.13 4.45 1.03 

TAS 6.75 19.68 15.42 22.92 18.57 0.72 4.50 0.01 0.04 1.69 5.94 

ACT 4.80 18.19 17.00 19.31 22.07 0.65 2.94 0.02 0.21 0.64 0.95 

NT 4.79 91.78 28.06 15.19 40.18 0.46 1.35 0.01 0.12 4.33 4.87 

Abbreviations and symbols: ACT: Australian Capital Territory; ED: Emergency Department; ICD-10-AM: International Statistical Classification of Diseases and Related Health Problems, 10th revision, Australian Modification; MH: 

Mental Health; NSW: New South Wales; NT: Northern Territory; QLD: Queensland; SA: South Australia; TAS: Tasmania; VIC: Vitoria; WA: Western Australia;  

† Differences (x-fold) and rates of change were calculated from raw data. Re-calculation for presentations per 10,000 population will lead to differences due to the impact of rounding. 

†† Period mean of the whole study period (2004-05 to 2016-17), excluding 2013-14 (all jurisdictions) and 2013-14 to 2015-16 (ACT), for which data were not available 

ICD-10-AM MH diagnostic groups:  

F00–F09: Organic, including symptomatic, mental disorders 

F10–F19: Mental and behavioural disorders due to psychoactive substance use 

F20–F29: Schizophrenia, schizotypal and delusional disorders 

F30–F39: Mood (affective) disorders 

F40–F48: Neurotic, stress related and somatoform disorders 

F50–F59: Behavioural syndromes associated with physiological disturbances and physical factors 

F60–F69: Disorders of adult personality and behaviour 

F70–F79: Mental retardation 

F80–F89: Disorders of psychological development 

F90–F98: Disorders with onset usually occurring in childhood and adolescence 

F99: Unspecified mental disorder 
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Figure 6.2: Absolute number and rate per 10,000 population of ED presentations† with a MH diagnosis in Australia and jurisdictions by diagnostic group, 2016-17, except F70-F79 and F99 for ACT and NT†† 

Abbreviations and symbols: ACT: Australian Capital Territory; ED: Emergency Department; ICD-10-AM: International Statistical Classification of Diseases and Related Health Problems, 10th revision, Australian Modification; MH: 

Mental Health; NSW: New South Wales; NT: Northern Territory; SA: QLD: Queensland; South Australia; TAS: Tasmania; VIC: Victoria; WA: Western Australia;  

† Differences (x-fold) and rates of change were calculated from raw data. Re-calculation for presentations per 10,000 population will lead to differences due to the impact of rounding. 

†† No detailed data available 

ICD-10-AM MH diagnostic groups  

F00–F09: Organic, including symptomatic, mental disorders 

F10–F19: Mental and behavioural disorders due to psychoactive substance use 

F20–F29: Schizophrenia, schizotypal and delusional disorders 

F30–F39: Mood (affective) disorders 

F40–F48: Neurotic, stress related and somatoform disorders 

F50–F59: Behavioural syndromes associated with physiological disturbances and physical factors 

F60–F69: Disorders of adult personality and behaviour 

F70–F79: Mental retardation 

F80–F89: Disorders of psychological development 

F90–F98: Disorders with onset usually occurring in childhood and adolescence 

F99: Unspecified mental disorder 

Sources: Mental Health Services in Australia.[34-45] 
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In 2016-17, the highest rate of presentation for F00-F09 per 10,000 population 

was in SA, followed by ACT, WA, and QLD; and the lowest VIC, then NT (Figure 

6.2). NT was the jurisdiction with the highest rate of presentations per 10,000 

population for F10-F19 and F20-F29, which were more than 7.0-fold and about 2.5-

fold greater than the national rates, respectively. The rates of presentations for F30-

F39 were not much different from the national rate except TAS (nearly double) and 

ACT (more than 1.5-fold). NT had the greatest rate of presentations for F40-F49, 

followed by SA and WA, while the lowest was VIC, and second lowest TAS. Most 

jurisdictions had lower rates of presentations than the national average for F50-F59, 

except SA (2.5-fold greater), followed by QLD (more than 1.5-fold greater). The rate 

of presentations for F60-F69 was greatest in TAS (double the national rate), and 

smallest in the NT (one-third the national rate) with the other jurisdictions consistent 

with the national rate. For F90-F98, the rates of presentations in NSW, QLD, WA, and 

TAS were not very different from the national rate, whilst SA and NT were much 

greater (3.0-fold and 2.7-fold greater respectively), while the rates for VIC and ACT 

were smaller (a half and one-third, respectively). The rate of presentations for F99 was 

greatest in NSW (double the rate in QLD and the national rate), and were otherwise 

limited (SA, WA, VIC) or not available (ACT, NT). Given that the rates of 

presentations for F70-F79 and F80-F89 were very small across all jurisdictions, with 

missing data from ACT and NT (F70-F79), and VIC (F80-F89), interstate comparisons 

for these diagnoses may not be reliable. 

6.5. Discussion 

This is the first examination of long-term trends in MHdx presentations by 

diagnostic group in Australia nationally and at jurisdiction level, and furthers work 

presented in Chapter 4, Chapter 5 and Chapter 7. With reference to a two-fold increase 
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in the number of MHdx presentations between 2004-05 and 2016-17,[222] this paper 

found increases in most MH diagnostic groups (F00-F99), but particularly 

presentations for psychoactive substance use (F10-F19), which increased nearly three-

fold. The other notable increase was in unspecified mental disorder (F99) in NSW, for 

which the number of presentations increased more than 400-fold.  

Presentations for mental and behavioural disorders due to psychoactive 

substance use (F10-F19) increased more than three-fold per 10,000 population 

between 2010-11 and 2015-16, coinciding with a three-fold increase in the proportion 

of individuals who nominated methamphetamine as the first drug for which they had 

a specific problem, to almost half of all surveyed drug users (16.3%, 2010; 46.4%, 

2016).[223] During this period, crystal/ice became the main form of methamphetamine 

used in Australia (21.7%, 2010; 57.3%, 2016), and there was an increase in more 

regular and dependent use and a smaller reduction in overall use. Specifically, recent 

users and at least weekly use among methamphetamine users more than doubled 

(0.4%, 2010; 0.8%, 2016; and 9.3%, 2010; 20.4%, 2016, respectively), while overall 

rates of methamphetamine use reduced by one-third (2.1%, 2010; 1.4%, 2016). During 

2010-11 to 2015-16, there was also increased use of cocaine and inhalants, and the 

misuse of pharmaceuticals, especially pain-killers/analgesics and opioids;[223] 

increases that appear unabated.[224] It is hypothesised that these changes in substance 

use are reflected in the increase in presentations for substance use disorder, which 

would be consistent with international findings.[126,128,130,225] In Australia, increased 

hospital admissions due to the misuse of cannabis, amphetamine, and opioids between 

1993 and 2012 have been previously identified.[226] Importantly, as presentations due 

to psychoactive substance use are associated with acute behavioural disturbance, and 
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thus resourcing and safety implications,[227] the increase in these presentations 

represents a significant increasing burden for EDs.  

Among the jurisdictions, the increase in presentations for substance use 

disorder was most marked in the NT in both absolute and relative terms, especially 

after 2009. This finding is arguably reflecting the higher levels of risky alcohol 

consumption and illicit drug use in the NT compared to the other jurisdictions.[223] In 

WA, which had the second highest increase in substance-use related presentations, 

alcohol has been identified as the primary driver behind an increase in this diagnostic 

group among metropolitan Perth residents between 2002-03 to 2016-17.[60] However, 

increased alcohol-related presentations have not been found in NSW[228] or QLD,[229] 

highlighting the importance of non-alcohol related presentations for some 

jurisdictions. It is also noted that in the Perth study, substance use presentations 

increased 2.1-fold, as compared with nearly three-fold across the entire state between 

2004-05 to 2016-17 as assessed herein, supporting differences in presentation 

characteristics between urban and rural areas.[140] These findings also contrast with 

similar levels of presentations for psychoactive substance use among children and 

youth (0-19 years) to VIC EDs between 2008-09 and 2014-15,[51] further indicating 

the importance of jurisdiction and age-specific investigation. In NSW, increase in 

methamphetamine use has been associated with a 10-fold increase in 

methamphetamine-related ED presentations.[230] Psychological counselling, 

educational/informational interventions, and referral and follow up at community level 

have been identified as potential mechanisms to reduce ED presentations for MH 

conditions due to alcohol and drug use.[231] Policing initiatives to manage people with 

aggressive and agitated behaviour due to drug use, and improved accessibility to 

treatment facilities and options for existing drug users have been recommended to 
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reduce ED use.[232,233] These finding particularly focused on methamphetamine use and 

people aged 15-24 years. 

The importance of age, and likely impact of the ageing population is also 

suggested from the diagnostic data given the increase in presentations for organic 

mental disorders (F00-F09), which includes dementia. The increase occurred across 

all jurisdictions, particularly the ACT and QLD. Meanwhile, TAS, SA and WA 

consistently experienced rates of presentation above the national rate, TAS and SA are 

the jurisdictions with the oldest populations on average.[195] 

The increased use of the diagnostic code for unspecified mental disorder (F99) 

was also identified, particularly in NSW. This increase may be the result of difficulty 

in assigning a single diagnostic code,[234] as per the requirements of the Australian ED 

minimum dataset for most of the study period,[72-74] and/or due to patient complexity 

in which dual-diagnosis or a pre-existing formal diagnosis can lead to problems in 

assigning a single diagnosis. The large increase in NSW may also be due to its coding 

system.[204,235] If so, differences in coding mechanisms may limit the extent to which 

inter-jurisdiction comparisons can be undertaken. Further, coding practices within 

EDs, particularly the ability of non-clinicians[204,235] or non-treating clinicians to assign 

diagnostic codes and a general lack of understanding of the potential usefulness of 

administrative data and thus the importance of robust coding practices are also of 

concern.  

The largest diagnostic group in Australia and all jurisdictions throughout the 

study period was stress-related disorders (F40-F49) with over a quarter of 

presentations, consistent with findings from WA (Perth) during the period 2002-03 to 

2016-17,[60] SA during the period 2004 to 2011[59] and earlier findings from NSW 

(1999 to 2006)[31] and the high prevalence of this condition in the community.[236] 



Chapter 6. MHdx presentations in Australia by diagnostic group Quang Nhat Tran 

Page 144 

However, low prevalence disorders, including psychotic disorders (F20-F29), 

comprised 13.6% of presentations on average, and experienced a 14.6% increase in 

the number of presentations per 10,000 population over the study period. A 4.9-fold 

increase in the average number of non-admitted MHrED presentations by patients with 

psychotic disorders between 1997 and 2010 has been estimated previously.[70] 

Together these findings may reflect the impact of inadequate resourcing and/or lack of 

improvements in community mental health service provision in the face of mental 

health reform, including reduced psychiatric bed numbers.[22] 

The rate of ED presentations for mood disorders (F30-F39) in Australia and in 

half the jurisdictions, remained comparatively constant over the course of the study 

period, in contrast to most other diagnostic groups, including other “high prevalence 

disorders” (anxiety/stress-related – F40-F49 and substance use – F10-F19) which 

increased. It is possible that the stability for mood disorder presentations, leading to a 

relative decrease in presentations among mental health diagnoses, may reflect the 

change in the provision of primary care services. For example, increased provision of 

psychological therapies from the early 2000s under the Access to Allied Psychological 

Services Initiative (2003) and Better Access Initiative (2006)[237,238] as well as the 

introduction of Selective Serotonin Reuptake Inhibitors (SSRIs) may be impacting the 

relative rate of people experiencing acute events. The introduction of SSRIs 

contributed to an increase in daily antidepressant usage by 352% between 1990 to 

2002,[7] and 95% between 2000 and 2011.[239] Overall, the 12-month treatment rate for 

mental disorders in the community increased from 37% to 46% between 2006–07 and 

2009–10.[240] It is noted, however, that an absolute reduction in presentations for mood 

disorders would have provided more definitive proof of this hypothesis. 
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The higher levels of neurotic, stress-related and somatoform disorders (F40-

F49) over the study period, followed by psychoactive substance use (F10-F19), 

averaging 27.7% and 24.9% of MHdx presentations is markedly different to the 

utilisation profile in the US. In the US “substance abuse” gave rise to 30.5% of MHrED 

presentations between 2002 and 2008, followed by mood disorders (24.0%), 

unspecified mental disorders (22.9%), and anxiety (20.7%),[126] even when including 

self-harm and suicide presentations. These differences in utilisation profiles between 

Australia and the US, reflect the importance of country-specific analyses. 

6.6. Strengths and Limitations 

This study presents the most robust and comprehensive evidence available on 

MHdx presentations in EDs in Australia and its jurisdictions by MH diagnostic group 

over time, using data from the national collection. While these data are limited by the 

absence of a national agreement and standards on data collection within EDs and 

different coding systems across jurisdictions,[206] the use of broad diagnostic groups 

and size of the individual state collections should maximise the robustness of the intra- 

and inter-jurisdictional comparisons. Even so, the marked increase in presentations for 

unspecified mental disorder (F99) in NSW warrants further investigation. Further, as 

the jurisdictional collections and NNAPEDCD have historically only recorded one 

diagnostic code, there is an underestimation of the burden of mental health 

presentations, as self-harm and suicide-related presentations were coded as X60-X84 

(Intentional self-harm), or U50-Y98 (External causes of morbidity and mortality), or 

even an injury code.[34,45,51,54] In addition, the grouping of F00-F99 as mental health 

disorders has significant clinical limitations, given that presentations with a code of 

F00-F09 and F50-F59 are managed primarily by non-psychiatric medical teams. 
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Changes in the scope of data collection may have confounded the trend analysis 

in MHdx presentations. Before 2013-14, the NNAPEDCD included only public 

hospitals classified as peer group A and B, leaving the majority of small hospitals, 

especially those in rural areas, out of scope.[72] Since 2013-14, all public hospitals with 

a designated ED have been included in the NNAPEDCD,[73] leading to a marked 

change in hospitals included for NSW.[222] However, the significant upturn in rates of 

MHdx presentations in NSW occurred from 2011-12,[222] and thus prior to the change 

in data collection, thus the impact of this change in scope at the jurisdictional level is 

believed to be minimal. Even so, many rural and remote hospitals without a designated 

ED continue to be excluded, and thus not all emergency occasions of service are 

captured within the NNAPEDCD dataset.[92] In the US, the rate of ED presentation 

with a MHdx was higher in rural hospitals than urban hospitals.[204] If this situation also 

exists in Australia, as potentially identified for WA,[222] the exclusion of rural hospitals 

(particularly those without designated EDs) may lead to an underestimation of demand 

for MH care nationally. Further research on mental health emergency presentations 

across Australia by rurality is indicated. 

Finally, given the aggregated nature and lack of cross-tabulations reported by 

the AIHW, multi-factorial analyses could not be undertaken. 

6.7. Conclusion 

Between 2004-05 and 2016-17, there were increased presentations in most MH 

diagnostic groups (F00-F99) across Australia, but particularly presentations for 

psychoactive substance use, including alcohol use (F10-F19). By 2014-15, 

psychoactive substance use had the highest rate of presentations per 10,000 population, 

followed by neurotic, stress-related and somatoform disorders (F40-F49). Further, 

with most diagnostic groups experiencing increased levels of presentations per 10,000 
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population in most jurisdictions with time, national and jurisdictional-level policies 

may be needed to strengthen the capability of community mental health and primary 

care professionals to recognise, diagnose, and treat earlier in the course of the illness, 

and to detect deterioration earlier to reduce the need for crisis care in EDs. Key, 

however, will be prevention of substance-use related presentations through education, 

policy reform and policing initiatives. As these types of initiatives cannot have 

immediate effect, and will potentially have significant lead-in times, EDs need to be 

provided with additional support now, to help them cope with the increased burden of 

presentations with a MHdx.  
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Chapter 7. High acuity emergency department presentations 

and admitted presentations in Australia, and by jurisdiction, 

2004-05 to 2016-17: all presentations and presentations with a 

mental health diagnosis 

7.1. Preface 

This chapter presents Study 5 of this thesis, an examination of the trends in the 

rates of high acuity emergency department (ED) presentations with a mental health 

diagnosis (MHdx), and those admitted, for Australia and each jurisdiction, between 

2004-05 and 2016-17. A manuscript of this study is prepared to be resubmitted to 

Emergency Medicine Australasia.  

7.2. Introduction 

Overcrowding in emergency departments (EDs), and burden associated with 

increasing numbers of more severe and complex cases and increasing length of stays 

in ED have been concerns raised internationally and in Australia.[21,22] These concerns 

pertain to both all ED presentations and the subset related to mental health 

(MH),[22,61,62] with prolonged length of stay for patients with a MH diagnosis (MHdx) 

a priority for the Australasian College of Emergency Medicine.[61,62] Further, evidence 

from NSW[54] and QLD[63] supports increasing levels of high acuity MHdx 

presentations, placing additional demands on EDs; treatment, care and support for 

individuals with a MHdx being inherently complex. Monitoring the trend of high acuity 

MHdx presentations and MHdx presentations admitted, is thus very important for 

informing health care resourcing in the short term, and development of initiatives to 
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reduce the burden in the medium to longer terms. Although the Australian Institute of 

Health and Welfare (AIHW) has reported on triage categories and admission rates for 

all ED presentations and those with a MHdx since 2004,[45,94] no trends have been 

assessed.  

This fourth study using published data from the AIHW,[209,222,241] aims to assess 

and compare trends of high acuity and admitted presentations, for all ED and MHdx 

presentations between 2004-05 to 2016-17, for Australia and each jurisdiction. 

7.3. Methods 

7.3.1. Data sources 

ED presentation data with any principal diagnosis and the subset with a MH 

principal diagnosis (International Statistical Classification of Diseases and Related 

Health Problems, 10th revision, Australian Modification, codes F00-F99) by triage 

category and episode end status were extracted from two AIHW series: Australian 

Hospital Statistics (AHS)[46,83-94] and Mental Health Services in Australia (MHSA)[34-

45] respectively. Data were extracted for Australia and its jurisdictions for 2004-05 to 

2016-17, except when unavailable, e.g. 2013-14 for MHdx presentations (see 

companion papers[209,222,241]) and 2004-05 to 2005-06 for all high acuity presentations. 

Data are inclusive of all age-groups. 

“High acuity” presentations were defined as Australian Triage Scale (ATS) 

categories 1 (“Resuscitation”) and 2 (“Emergency”).[94] “Admissions” encompassed 

presentations with an end status of “admitted to the same hospital” and 

“referred/transferred to another hospital for admission”.[94]  

Data on estimated resident populations were extracted from the Australian 

Demographic Statistics series.[194,218]  
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Total change (x-fold difference between 2004-05 and 2016-17) in the absolute 

number of presentations and the rate of presentations per 10,000 population for high 

acuity and admitted ED and MHdx presentations were assessed. Also assessed were the 

proportion of all presentations and MHdx presentations that were high acuity and the 

proportion admitted, and the total change in these proportions.  

Data were entered into Microsoft Excel 2016, then, exported to Stata 14. 

7.3.2. Statistical analysis 

Simple linear regression models were used to assess the national and 

jurisdictional trends of the rate of high acuity and admitted ED and MHdx 

presentations, and multivariable generalised linear regression to compare these rates 

across jurisdictions and with the national average. Breakpoints were tested for 

jurisdictions using statistical goodness-of-fit tests. Likelihood ratios were used to 

optimise the breakpoints and compare the models with breakpoint to the model with a 

simple trend. Given that the jurisdictions had significantly different numbers of ED 

presentations, rates of presentations were weighted by the contribution (%) of each 

jurisdiction to the total number of Australian ED presentations in each year. Statistical 

significance was identified with p-value ≤0.05. 

7.4. Results 

7.4.1. High acuity ED and MHdx presentations  

Between 2004-05 and 2016-17, high acuity ED presentations increased from 

393,996 to 1,027,426 presentations (2.6-fold) (Table 7.1, Figure 7.1), equating to an 

increase from 193.2 to 417.7 presentations per 10,000 population (2.2-fold). A 

significant average annual increase of 18.9 presentations per 10,000 population was 

assessed across the study period (p<0.001) (Table 7.2). However, there was also 
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evidence of a break, with the trend greater for 2009-10 to 2016-17 than 2004-05 to 

2008-09 (average annual increases of 22.5 and 13.1 presentations/10,000 population) 

(p<0.001) (Table 7.2). The proportion of high acuity presentations within all ED 

presentations increased from 9.1% to 13.5% (1.5-fold) over the study period (Table 

7.1, Figure 7.2). 

Across jurisdictions, significant trends in the rate of high acuity ED 

presentations were found in all jurisdictions, with the average annual increase ranging 

from 10.9 to 51.5 presentations per 10,000 population, in TAS and NT respectively, 

with breakpoints found in all jurisdictions (Table 7.2). Allowing for a breakpoint, the 

greatest average annual increase was observed for the NT for the period 2011-12 to 

2016-17, the smallest (non-significant) increase for the ACT over the same period 

(78.8 and 1.8 presentations/10,000 population, respectively). Compared to the national 

average, high acuity ED presentation rates were significantly higher in the NT, SA, 

WA, and QLD (only after 2009-10), no different in NSW, ACT, and QLD (before 

2009-10), and lower in VIC and TAS (Table 7.3). 

The proportion of all ED presentations that were high acuity increased in all 

jurisdictions. The proportion was highest in SA in each year, reaching 15.9% in 2016-

17, and lowest in NT between 2006-07 (6.4%) and 2011-12 (7.9%), and TAS between 

2012-13 (8.7%) and 2016-17 (10.9%) (Table 7.1, Figure 7.2). 
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Table 7.1: Number, percentage, and rate per 10,000 population of high acuity†, and admitted presentations‡, (all ED presentations and those with a MH diagnosis) in Australia and jurisdictions, from 2004-05 to 2016-17, except 

2013-14 (all states and territories) and 2014-15 and 2015-16 (ACT)§ 

Year High acuity presentations† Admitted presentations‡ 

 All ED presentations MHdx presentations All ED presentations MHdx presentations 

 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 

Australia 
   

   
   

   

2004-05 393,996 9.1 193.2 15,543 11.2 7.6 1,308,852 28.9 641.8 44,678 32.2 21.9 

2005-06 427,039 9.0 206.3 17,266 11.6 8.3 1,417,341 28.8 684.8 51,062 34.1 24.7 

2006-07 475,373 9.2 225.6 20,553 11.5 9.8 1,492,821 28.2 708.4 59,792 33.5 28.4 

2007-08 508,811 9.4 236.7 20,237 12.4 9.4 1,531,553 27.7 712.4 61,319 37.7 28.5 

2008-09 542,680 9.7 247.2 20,706 12.0 9.4 1,602,636 27.9 730.1 61,447 35.7 28.0 

2009-10 582,083 10.0 260.7 20,891 12.1 9.4 1,683,334 28.3 753.9 59,977 34.8 26.9 

2010-11 624,043 10.3 279.3 21,347 12.1 9.6 1,792,895 29.0 802.5 66,062 37.5 29.6 

2011-12 690,386 10.8 303.6 23,343 12.4 10.3 1,925,561 29.4 846.7 71,467 37.9 31.4 

2012-13 759,062 11.6 327.9 26,755 12.5 11.6 1,913,127 28.5 826.6 74,412 34.8 32.1 

2013-14§ 832,532 11.9 354.2 30,142 12.3 12.8 2,126,153 29.5 904.6 81,715 33.9 34.8 

2014-15 892,478 12.1 374.2 33,398 13.1 14.0 2,285,703 31.0 958.3 91,232 35.6 38.3 

2015-16 952,624 12.8 393.5 37,405 13.7 15.4 2,333,197 31.3 963.7 98,172 35.9 40.5 

2016-17 1,027,426 13.5 417.7 39,983 14.4 16.3 2,522,884 32.5 1,025.6 107,006 38.6 43.5 

Period mean 669,887 10.7 293.9 25,198 12.4 11.1 1,841,235 29.3 812.3 71,411 35.6 31.4 

x-fold 2.6 1.5 2.2 2.6 1.3 2.1 1.9 1.1 1.6 2.4 1.2 2.0 

AAGR (%) 8.3 3.4 6.6 8.4 2.2 6.7 5.7 1.0 4.0 7.7 1.7 6.0 

CAGR (%) 8.3 3.4 6.6 8.2 2.1 6.5 5.6 1.0 4.0 7.5 1.5 5.9 

NSW       
   

   

2004-05 .. .. .. 5,050 10.5 7.5 479,662 31.5 709.9 21,963 45.5 32.5 

2005-06 .. .. .. 5,666 10.6 8.3 527,777 30.6 774.3 25,125 47.1 36.9 

2006-07 161,204 8.8 233.5 7,182 9.2 10.4 545,390 29.1 789.9 26,047 33.5 37.7 

2007-08¶ 167,903 8.8 239.4 5,344 9.5 7.6 529,383 27.0 754.7 24,041 42.9 34.3 

2008-09 171,389 8.8 240.5 5,312 9.6 7.5 549,823 27.4 771.4 22,512 40.8 31.6 

2009-10 178,934 9.0 247.4 5,489 10.3 7.6 566,518 27.8 783.3 21,201 39.8 29.3 

2010-11 185,207 9.1 256.6 5,042 10.0 7.0 598,650 28.9 829.3 19,362 38.5 26.8 

2011-12 219,735 10.1 300.7 5,525 10.8 7.6 646,682 28.9 884.9 19,124 37.2 26.2 

2012-13 251,357 11.4 339.3 7,435 11.4 10.0 675,135 29.6 911.2 23,734 36.5 32.0 

2013-14§ 290,483 11.6 386.4 .. .. .. 744,163 28.1 989.9 .. .. .. 

2014-15 311,707 11.6 408.7 10,314 11.7 13.5 769,603 28.7 1,009.0 31,572 35.7 41.4 

2015-16 330,759 12.1 427.4 11,492 11.7 14.8 732,531 26.8 946.5 28,706 29.3 37.1 

2016-17 349,221 13.0 444.2 11,900 12.6 15.1 774,772 27.8 985.6 29,001 30.8 36.9 

Period mean 237,991 10.4 320.4 7,146 10.7 9.7 626,161 28.6 856.9 24,366 38.1 33.6 

x-fold 2.2 1.5 1.9 2.4 1.2 2.0 1.6 0.9 1.4 1.3 0.7 1.1 

AAGR (%) 8.2 4.1 6.8 6.7 1.9 5.4 4.2 -1.0 2.9 0.4 -2.6 -0.8 

CAGR (%) 8.0 4.0 6.6 7.4 1.6 6.1 4.1 -1.0 2.8 2.3 -3.2 1.1 
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Year High acuity presentations† Admitted presentations‡ 

 All ED presentations MHdx presentations All ED presentations MHdx presentations 

 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 

VIC       
   

   

2004-05 .. .. .. 2,878 10.0 5.7 373,624 32.3 740.1 7,259 25.2 14.4 

2005-06 .. .. .. 3,553 11.3 6.9 396,629 31.8 773.7 8,656 27.6 16.9 

2006-07 106,356 8.4 203.7 4,073 12.1 7.8 423,459 32.4 811.0 9,656 28.6 18.5 

2007-08 115,549 8.8 216.9 4,318 12.5 8.1 442,894 32.8 831.4 10,583 30.6 19.9 

2008-09 122,482 9.3 224.9 4,298 12.6 7.9 448,005 33.0 822.5 10,450 30.6 19.2 

2009-10 130,331 9.4 235.0 4,327 12.2 7.8 465,345 32.5 839.1 10,856 30.6 19.6 

2010-11 140,583 9.7 253.9 4,611 12.3 8.3 488,540 32.9 882.2 17,066 45.5 30.8 

2011-12 142,016 9.6 251.2 5,043 12.0 8.9 545,805 36.2 965.4 19,246 45.6 34.0 

2012-13 154,227 10.2 267.0 5,422 12.8 9.4 452,761 29.6 783.9 14,504 34.1 25.1 

2013-14§ 167,183 10.8 283.3 .. .. .. 499,876 31.8 847.0 .. .. .. 

2014-15 174,401 10.8 289.1 6,986 14.3 11.6 544,896 33.8 903.2 18,348 37.7 30.4 

2015-16 188,132 11.2 304.5 7,956 15.0 12.9 596,525 35.5 965.4 21,298 40.0 34.5 

2016-17 203,497 11.8 321.8 8,662 16.0 13.7 646,766 37.4 1,022.8 23,042 42.6 36.4 

Period mean 149,523 10.0 259.2 5,177 12.7 9.1 486,548 33.2 860.6 14,247 34,9 25.0 

x-fold 1.9 1.4 1.6 3.0 1.6 2.4 1.7 1.2 1.4 3.2 1.7 2.5 

AAGR (%) 6.7 3.5 4.7 9.1 3.7 7.1 5.0 1.5 3.0 11.3 5.6 9.4 

CAGR (%) 6.7 3.4 4.7 9.6 4.0 7.6 4.7 1.2 2.7 10.1 4.5 8.1 

QLD       
   

   

2004-05 .. .. .. 2,378 11.1 6.0 188,364 23.0 471.5 5,908 27.6 14.8 

2005-06 .. .. .. 3,119 12.8 7.6 194,269 23.0 474.9 8,057 33.1 19.7 

2006-07 80,598 9.3 192.1 4,037 14.1 9.6 203,334 22.9 484.6 9,689 33.9 23.1 

2007-08 93,541 10.0 217.1 5,524 15.8 12.8 226,573 23.9 525.9 12,226 34.9 28.4 

2008-09 110,011 10.3 248.6 5,731 13.6 13.0 257,556 23.6 582.1 12,724 30.1 28.8 

2009-10 122,666 11.1 271.8 5,479 13.0 12.1 285,820 25.2 633.2 12,119 28.8 26.8 

2010-11 137,492 11.8 307.1 5,632 12.9 12.6 304,727 25.5 680.7 12,258 28.1 27.4 

2011-12 149,733 12.4 327.7 6,205 13.2 13.6 304,759 24.6 666.9 12,694 27.1 27.8 

2012-13 159,547 12.6 342.8 6,413 12.8 13.8 337,662 26.3 725.4 14,149 28.2 30.4 

2013-14§ 174,592 13.2 369.6 .. .. .. 425,238 31.5 900.1 .. .. .. 

2014-15 191,352 13.9 400.0 7,727 12.9 16.2 467,908 33.9 978.0 17,663 29.4 36.9 

2015-16 213,965 14.9 441.3 8,158 14.3 16.8 506,269 35.2 1,044.1 20,264 35.6 41.8 

2016-17 228,764 15.9 464.2 8,639 15.4 17.5 540,159 37.1 1,096.0 24,496 43.6 49.7 

Period mean 151,115 12.3 325.6 5,754 13.5 12.6 326,357 27,4 712.6 13,521 31.7 29.6 

x-fold 2.8 1.7 2.4 3.6 1.4 2.9 2.9 1.6 2.3 4.2 1.6 3.4 

AAGR (%) 11.0 5.5 9.3 12.5 3.6 10.4 9.3 4.2 7.5 13.4 4.9 11.3 

CAGR (%) 11.0 5.5 9.2 11.3 2.7 9.4 9.2 4.1 7.3 12.6 3.9 10.6 
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Year High acuity presentations† Admitted presentations‡ 

 All ED presentations MHdx presentations All ED presentations MHdx presentations 

 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 

WA       
   

   

2004-05 .. .. .. 1,287 12.7 6.4 105,350 26.2 522.3 3,711 36.7 18.4 

2005-06 .. .. .. 1,346 11.9 6.5 110,224 25.8 535.2 4,197 37.2 20.4 

2006-07 56,491 10.9 267.4 1,753 13.0 8.3 126,319 24.1 597.8 4,582 33.9 21.7 

2007-08 59,945 10.8 275.4 1,920 14.3 8.8 130,542 23.3 599.6 4,770 35.5 21.9 

2008-09 63,777 11.4 284.2 2,011 13.7 9.0 139,816 24.7 622.9 5,307 36.3 23.6 

2009-10 70,903 12.0 309.1 2,077 13.7 9.1 152,293 25.4 664.0 5,856 38.6 25.5 

2010-11 77,137 12.0 327.8 2,589 14.1 11.0 181,053 27.9 769.3 8,167 48.0 34.7 

2011-12 86,472 12.1 356.3 2,733 13.8 11.3 192,683 26.3 794.0 8,677 43.8 35.8 

2012-13 92,850 12.5 372.5 2,891 13.5 11.6 197,644 26.2 792.8 8,441 39.5 33.9 

2013-14§ 93,710 12.8 371.4 .. .. .. 195,820 26.4 776.1 .. .. .. 

2014-15 102,895 12.8 404.4 3,555 13.6 14.0 229,240 28.5 901.0 6,997 26.8 27.5 

2015-16 110,304 13.3 431.1 4,184 14.0 16.4 238,086 28.7 930.4 11,289 37.8 44.1 

2016-17 115,911 14.0 449.2 4,253 13.5 16.5 239,521 28.7 928.2 11,722 37.3 45.4 

Period mean 84,581 12.2 349.9 2,550 13.5 10.7 172,199 26.3 725.7 6,976 37.6 29.4 

x-fold 2.1 1.3 1.7 3.3 1.1 2.6 2.3 1.1 1.8 3.2 1.0 2.5 

AAGR (%) 7.5 2.5 5.4 10.8 0.7 8.3 7.3 0.9 5.1 15.6 5.2 13.1 

CAGR (%) 7.5 2.5 5.3 10.5 0.5 8.2 7.1 0.7 4.9 10.1 0.1 7.8 

SA       
   

   

2004-05 .. .. .. 2,352 15.2 15.1 88,963 27.6 573.0 6,243 40.5 40.2 

2005-06 .. .. .. 2,033 15.6 13.0 104,644 31.2 667.4 5,036 38.8 32.1 

2006-07 46,195 13.3 291.3 2,322 16.4 14.6 109,407 30.8 689.9 5,318 37.5 33.5 

2007-08 45,298 12.6 282.4 1,990 14.3 12.4 115,317 31.6 718.9 5,617 40.2 35.0 

2008-09 46,190 13.1 284.3 2,123 14.1 13.1 115,505 32.3 711.0 6,094 40.5 37.5 

2009-10 47,317 12.8 287.7 2,167 14.0 13.2 122,774 32.9 746.5 6,583 42.4 40.0 

2010-11 51,760 13.7 315.7 2,171 13.7 13.2 125,256 32.6 763.9 6,458 40.8 39.4 

2011-12 56,651 13.4 341.9 2,242 14.2 13.5 135,078 31.6 815.3 6,700 42.3 40.4 

2012-13 62,381 13.8 373.2 2,554 15.1 15.3 146,953 32.3 879.1 6,592 38.9 39.4 

2013-14§ 65,194 14.2 386.3 .. .. .. 148,237 32.0 878.4 .. .. .. 

2014-15 68,820 14.7 404.4 3,327 15.8 19.5 155,602 33.2 914.3 8,498 40.4 49.9 

2015-16 74,565 15.5 435.3 3,886 16.9 22.7 168,380 34.9 982.9 10,579 46.0 61.8 

2016-17 77,564 15.9 450.0 4,049 17.2 23.5 175,528 35.6 1,018.4 10,558 44.7 61.3 

Period mean 58,358 13.9 350.2 2,601 15.2 15.8 131,665 32.2 796.9 7,023 41.1 42.6 

x-fold 1.7 1.2 1.5 1.7 1.1 1.6 2.0 1.3 1.8 1.7 1.1 1.5 

AAGR (%) 5.4 1.9 4.5 3.3 0.9 2.5 5.9 2.2 5.0 033 0.8 2.4 

CAGR (%) 5.3 1.4 4.5 4.6 1.0 3.7 5.8 2.1 4.9 045 0.8 3.6 
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Year High acuity presentations† Admitted presentations‡ 

 All ED presentations MHdx presentations All ED presentations MHdx presentations 

 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 

TAS       
   

   

2004-05 .. .. .. 596 13.1 12.3 26,915 26.3 553.4 2,420 53.3 49.8 

2005-06 .. .. .. 564 12.5 11.5 29,629 25.8 604.7 2,325 51.5 47.5 

2006-07 10,009 8.7 202.9 600 12.8 12.2 30,095 25.2 610.2 2,386 50.7 48.4 

2007-08 10,164 8.7 204.1 559 12.9 11.2 31,378 25.1 630.2 2,203 50.9 44.2 

2008-09 9,555 7.6 189.9 442 9.7 8.8 32,321 24.8 642.2 2,148 47.2 42.7 

2009-10 11,525 8.2 227.0 525 11.4 10.3 30,247 21.4 595.8 1,961 42.6 38.6 

2010-11 10,839 7.9 211.9 568 12.1 11.1 30,394 21.1 594.2 1,886 40.3 36.9 

2011-12 11,201 8.2 218.8 457 10.4 8.9 30,315 21.4 592.3 1,762 40.0 34.4 

2012-13 12,313 8.7 240.2 513 11.1 10.0 32,178 21.9 627.8 1,862 40.4 36.3 

2013-14§ 12,922 9.0 251.5 .. .. .. 37,460 25.3 729.0 .. .. .. 

2014-15 13,024 8.7 252.7 473 8.6 9.2 38,777 25.8 752.4 2,227 40.6 43.2 

2015-16 15,150 9.9 292.7 483 8.2 9.3 41,988 27.3 811.2 2,630 44.4 50.8 

2016-17 16,609 10.9 318.9 628 10.3 12.1 44,669 28.6 857.6 2,652 43.3 50.9 

Period mean 12,119 8.8 237.3 534 11.1 10.6 33,567 24.6 661.6 2,205 45.4 43.6 

x-fold 1.7 1.2 1.6 1.1 0.8 1.0 1.7 1.1 1.6 1.1 0.8 1.0 

AAGR (%) 5.5 2.5 5.0 2.5 1.1 1.9 4.5 0.9 3.9 -0.6 -2.0 -1.2 

CAGR (%) 5.2 2.2 4.6 0.4 -2.0 -0.1 4.3 0.7 3.7 0.8 -1.7 0.2 

ACT       
   

   

2004-05 .. .. .. 389 17.3 11.8 20,267 21.6 613.8 604 26.9 18.3 

2005-06 .. .. .. 399 14.6 11.9 25,432 25.5 761.2 988 36.1 29.6 

2006-07 7,201 7.5 211.1 254 9.6 7.4 25,334 26.3 742.8 834 31.7 24.5 

2007-08 8,215 8.4 237.2 257 10.2 7.4 25,834 26.2 746.0 828 33.0 23.9 

2008-09 9,953 9.8 282.5 336 12.0 9.5 28,260 27.7 802.2 969 34.7 27.5 

2009-10 10,388 9.8 289.7 368 11.9 10.3 26,890 25.2 749.9 823 26.5 23.0 

2010-11 11,618 10.4 315.7 433 12.6 11.8 28,396 25.3 771.7 1,027 29.9 27.9 

2011-12 13,422 11.3 356.4 498 13.7 13.2 32,648 27.6 867.0 1,290 35.5 34.3 

2012-13 13,381 11.3 348.8 435 11.6 11.3 32,817 27.6 855.4 1,313 35.0 34.2 

2013-14§ 12,680 10.1 325.6 .. .. .. 35,890 28.5 921.7 .. .. .. 

2014-15§ 12,666 .. 319.3 .. .. .. 37,171 28.6 937.0 .. .. .. 

2015-16§ .. .. .. .. .. .. .. .. .. .. .. .. 

2016-17 15,336 10.8 373.8 567 12.0 13.8 47,978 33.4 1,169.3 1,994 42.0 48.6 

Period mean 11,486 9.9 306.0 394 12.6 10.9 30,576 27.0 828.2 1,067 33.1 29.2 

x-fold 2.1 1.4 1.8 1.5 0.7 1.2 2.4 1.5 1.9 3.3 1.6 2.7 

AAGR (%) 7.7 4.6 5.6 3.5 -3.5 1.5 6.6 3.0 4.6 12.7 4.7 10.6 

CAGR (%) 7.9 3.6 5.9 3.2 -3.0 1.3 7.4 3.7 5.5 10.5 3.8 8.5 
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Year High acuity presentations† Admitted presentations‡ 

 All ED presentations MHdx presentations All ED presentations MHdx presentations 

 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 No. % Rate /10,000 

NT       
   

   

2004-05 .. .. .. 292 10.8 14.1 25,707 23.0 1,245.7 911 33.7 44.1 

2005-06 .. .. .. 376 10.8 17.9 28,737 24.0 1,364.4 1,338 38.4 63.5 

2006-07 7,319 6.4 340.7 376 10.8 17.5 29,483 24.1 1,372.6 1,338 38.0 62.3 

2007-08 8,196 6.9 371.7 325 11.2 14.7 29,632 23.7 1,343.8 1,051 36.4 47.7 

2008-09 9,323 7.7 412.1 453 13.4 20.0 31,350 24.3 1,385.9 1,200 35.5 53.0 

2009-10 10,019 7.9 436.2 459 14.5 20.0 33,447 25.2 1,456.0 490 15.5 21.3 

2010-11 9,407 6.9 406.7 528 14.3 22.8 35,879 25.4 1,551.2 514 13.9 22.2 

2011-12 11,156 7.9 472.8 640 13.9 27.1 37,591 26.0 1,593.0 1,974 42.8 83.7 

2012-13 13,006 9.2 535.8 886 13.2 36.5 37,977 26.1 1,564.5 2,829 42.0 116.5 

2013-14§ 15,768 11.1 647.2 .. .. .. 39,469 27.2 1,620.0 .. .. .. 

2014-15 17,613 12.4 719.0 1,120 18.0 45.7 42,506 29.9 1,735.2 2,897 46.6 118.3 

2015-16 19,749 13.3 803.7 1,246 19.2 50.7 49,418 33.3 2,011.0 3,406 52.5 138.6 

2016-17 20,524 13.6 834.0 1,285 19.6 52.2 53,491 34.7 2,173.5 3,541 54.1 143.9 

Period mean 12,916 9.4 543.6 666 14.1 28.3 36,514 26.7 1,570.5 1,791 37.5 76.3 

x-fold 2.8 2.1 2.4 4.4 1.8 3.7 2.1 1.5 1.7 3.9 1.6 3.3 

AAGR (%) 11.1 8.3 9.6 14.5 3.1 12.6 6.4 3.6 4.9 33.4 16.1 31.1 

CAGR (%) 10.9 7.9 9.4 13.1 5.1 11.5 6.3 3.5 4.7 12.0 4.0 10.3 

Abbreviations and symbols: ..: Not available / Not provided; %: percentage; Rate/10,000: Number of presentation per 10,000 population; AAGR: Average Annual Growth Rate; ACT: Australian Capital Territory; CAGR: Compound 

Annual Growth Rate; ED: Emergency Department; MH: Mental Health; MHdx: Mental Health Diagnosis; No.: Number of presentations; NSW: New South Wales; NT: Northern Territory; QLD: Queensland; SA: South Australia; TAS: 

Tasmania; VIC: Victoria; WA: Western Australia;  

† High acuity presentations were defined as Australasian Triage Scale (ATS) categories 1 (“Resuscitation”) and 2 (“Emergency”) 

‡ Admitted presentations were defined as presentations “admitted to the same hospital” and “referred to another hospital for admission”. 

§ Data was not available by acuity level in all states and territories, 2004-05 to 2005-06. Data on all ED presentations were not available for the ACT for 2015-16 and admitted ED presentations for 2014-15. Data on MHdx presentations 

were not available for all states and territories for 2013-14, and also 2014-15 and 2015-16 for the ACT.  

¶ In 2007-08, MHdx presentations were under-reported in NSW due to the implementation of a new ED information system. WA data was sourced from a new ED Data Collection. 

Source: Australian Hospital Statistics,[46,83-94] Mental Health Services in Australia.[34-45]  
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Table 7.2: Generalised linear regression models† examining the trend of high acuity†† and admitted‡ ED presentations per 10,000 population (all ED presentations and those with a MH diagnosis) in Australia, and by jurisdiction, 

2004-05 to 2016-17 

Univariable regression models examining the trend of high acuity† presentations 

 All ED presentations ED presentations with a MH diagnosis 

Jurisdictions β0⁋ 

(No breakpoint) 

Breakpoint§ 

(Yearx) 

β1⁋ 

(2004-05 to Yearx) 

β2⁋ 

(Yearx to 2016-17) 

β0⁋ 

(No breakpoint) 

Breakpoint§ 

(Yearx) 

β1⁋ 

(2004-05 to Yearx) 

β2⁋ 

(Yearx to 2016-17) 

Australia 18.9*** 2009-10 13.1*** 22.5*** 0.7*** 2011-12 0.3** 1.3*** 

NSW 24.3*** 2009-10 2.8 30.9*** 0.6** 2010-11 -0.3 1.5*** 

VIC 11.3*** 2014-15 10.5*** 15.8*** 0.6*** 2012-13 0.4*** 1.1*** 

QLD 26.8*** 2013-14 25.4*** 31.0*** 0.8*** 2007-08 1.9*** 0.6*** 

WA 18.8*** 2008-09 10.4* 20.0*** 0.9*** 2012-13 0.7*** 1.3*** 

SA 18.4*** 2009-10 1.9 23.5*** 0.8** 2011-12 -0.2 2.2*** 

TAS 10.9*** 2014-15 7.4** 34.8*** -0.2 2015-16 -0.3** 3.2* 

ACT 14.1*** 2011-12 25.1*** 1.8 0.3 2006-07 -2.2* 0.6** 

NT 51.5*** 2011-12 24.2** 78.8*** 3.4*** 2009-10 0.8 5.0*** 

Univariable regression models examining the trend of admitted‡ presentations 

 All ED presentations ED presentations with a MH diagnosis 

Jurisdictions β0⁋ 

(No breakpoint) 

Breakpoint§ 

(Yearx) 

β1⁋ 

(2004-05 to Yearx) 

β2⁋ 

(Yearx to 2016-17) 

β0⁋ 

(No breakpoint) 

Breakpoint§ 

(Yearx) 

β1⁋ 

(2004-05 to Yearx) 

β2⁋ 

(Yearx to 2016-17) 

Australia 30.6*** 2009-10 20.1*** 37.1*** 1.5*** 2012-13 1.0*** 2.9*** 

NSW 24.6*** - - - 0.2 2010-11 -1.5* 1.9** 

VIC 17.1** - - - 1.7*** 2011-12 2.1** 1.3 

QLD 55.0*** 2011-12 34.4*** 88.0*** 2.1*** 2015-16 1.7*** 7.0** 

WA 36.4*** - - - 1.7*** - - - 

SA 33.1*** - - - 2.2*** 2012-13 0.7 5.8*** 

TAS 20.3*** 2011-12 1.3 50.7*** -0.0 2011-12 -2.4*** 3.5*** 

ACT 33.5*** - - - 1.9** 2009-10 0.5 3.3** 

NT 63.6*** 2014-15 37.9*** 184.1*** 8.6** 2009-10 -4.7 16.9*** 

Abbreviations and symbols: _cons: constant component of the model; ACT: Australian Capital Territory; ED: Emergency Department; MH: Mental Health; NSW: New South Wales; NT: Northern Territory; QLD: Queensland; SA: 

South Australia; TAS: Tasmania; VIC: Victoria; WA: Western Australia;  

† Univariable regression models examine the trend of presentations per 10,000 population in Australia, stratified by jurisdiction; Multi-variable regression models examine the trend of presentations per 10,000 population, with a term 

for jurisdiction to enable a comparison between jurisdictions and Australian national average; 

†† High acuity presentations in the purpose of this study comprise ED presentations triaged into categories 1 (“Resuscitation”) and 2 (“Emergency”) 

‡ Admission includes the presentations “admitted to the same hospital” and the presentations “referred to another hospital for admission”; 

§ Breakpoint is the year when the trend of high acuity presentations per 10,000 population has the most statistically significant structure break. Likelihood ratio tests were used to optimise the breakpoint and compare the model with 

breakpoint to the model with a simple trend; 

⁋ Beta-coefficients provide the magnitudes of the difference in high acuity presentations per 10,000 population over years. 
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Table 7.3: Multivariable regression models† examining the trend of high acuity†† and admitted‡ ED presentations per 10,000 population (all ED presentations and those 

with a MH diagnosis) in Australia, with a comparison between jurisdictions and Australian national average, 2004-05 to 2016-17 

 High acuity‡ presentations Admitted§ presentations 

 All ED presentations MHd x presentations  All ED presentations MHd x presentations  

Parameters No breakpoint Breakpoint§  

Yearx=2009-10 

No breakpoint Breakpoint§ 

Yearx=2011-12 

No breakpoint Breakpoint§ 

Yearx=2009-10 

No breakpoint Breakpoint§ 

Yearx=2012-13 

Year         

A c r o s s  e n t i r e  p e r i o d  ( β 0
⁋ )  1 9 . 6 * * *   0 . 7 * * *   3 0 . 8 * * *   1 . 5 * * *   

2 0 0 4 - 0 5  t o  Y e a r x  ( β 1
⁋ )   1 2 . 3 * * *   0 . 3 * * *   1 9 . 9 * * *   0 . 9 * * *  

Y e a r x  t o  2 0 1 6 - 1 7  ( β 2
⁋ )   2 3 . 2 * * *   1 . 3 * * *   3 7 . 6 * * *   3 . 0 * * *  

Jurisdictions β3

⁋
 β3

⁋
 β3

⁋
 β3

⁋
 β3

⁋
 β3

⁋
 β3

⁋
 β3

⁋
 

N S W  7 . 6  1 0 . 5  - 1 . 1  - 1 . 2 * *  4 4 . 7 * *  4 4 . 5 * *  2 . 5  2 . 4  

V I C  - 5 3 . 2 * * *  - 5 0 . 1 * * *  - 1 . 8 * * *  - 1 . 8 * * *  5 1 . 2 *  5 1 . 1 *  - 6 . 1 * * *  - 6 . 2 * * *  

Q L D  1 2 . 8  1 6 . 0 *  1 . 8 * * *  1 . 7 * *  - 9 7 . 4 * *  - 9 7 . 1 * *  - 1 . 4  - 1 . 5  

W A  3 6 . 4 * * *  3 9 . 4 * * *  - 0 . 1  - 0 . 1  - 8 4 . 7 * * *  - 8 4 . 4 * * *  - 1 . 5  - 1 . 5  

S A  3 7 . 1 * * *  4 0 . 1 * * *  4 . 9 * * *  4 . 9 * * *  - 1 5 . 3  - 1 5 . 6  1 1 . 5 * * *  1 1 . 4 * * *  

T A S  - 7 4 . 9 * * *  - 7 1 . 6 * * *  - 0 . 2  - 0 . 2  - 1 4 9 . 8 * * *  - 1 4 9 . 4 * * *  1 2 . 7 * * *  1 2 . 7 * * *  

A C T  0 . 4  4 . 3  0 . 7  0 . 8  2 9 . 5  3 0 . 0  - 0 . 4  - 0 . 4  

N T  2 2 3 . 5 * * *  2 2 6 . 9 * * *  1 6 . 7 * * *  1 6 . 6 * * *  7 5 0 . 3 * * *  7 5 0 . 3 * * *  4 3 . 3 * * *  4 3 . 2 * * *  

_ c o n s  156.5*** 184.4*** 6.3*** 7.8*** 596.6*** 634.9*** 20.9*** 23.4*** 

Abbreviations and symbols: _ c o n s :  c o n s t a n t  c o m p o n e n t  o f  t h e  m o d e l ;  A C T :  A u s t r a l i a n  C a p i t a l  T e r r i t o r y ;  E D :  E m e r g e n c y  D e p a r t m e n t ;  M H :  M e n t a l  H e a l t h ;  N S W :  N e w  S o u t h  

W a l e s ;  N T :  N o r t h e r n  T e r r i t o r y ;  Q L D :  Q u e e n s l a n d ;  S A :  S o u t h  A u s t r a l i a ;  T A S :  T a s m a n i a ;  V I C :  V i c t o r i a ;  W A :  W e s t e r n  A u s t r a l i a ;   
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†  M u l t i - v a r i a b l e  r e g r e s s i o n  m o d e l s  e x a m i n e  t h e  t r e n d  o f  p r e s e n t a t i o n s  p e r  1 0 , 0 0 0  p o p u l a t i o n ,  w i t h  a  t e r m  f o r  j u r i s d i c t i o n  t o  e n a b l e  a  c o m p a r i s o n  b e t w e e n  j u r i s d i c t i o n s  a n d  

A u s t r a l i a n  n a t i o n a l  a v e r a g e ;  

† †  H i g h  a c u i t y  p r e s e n t a t i o n s  w e r e  d e f i n e d  a s  A u s t r a l a s i a n  T r i a g e  S c a l e  ( A T S )  c a t e g o r i e s  1  ( “ R e s u s c i t a t i o n ” )  a n d  2  ( “ E m e r g e n c y ” )  

‡  A d m i t t e d  p r e s e n t a t i o n s  w e r e  d e f i n e d  a s  p r e s e n t a t i o n s  “ a d m it t e d  t o  t h e  s a m e  h o s p i t a l ”  a n d  “ r e f e r r e d  t o  a n o t h e r  h o s p i t a l  f o r  a d m i s s i o n ” ;  

§  B r e a k p o i n t  i s  t h e  y e a r  w h e n  t h e  t r e n d  o f  h i g h  a c u i t y  p r e s e n t a t i o n s  p e r  1 0 , 0 0 0  p o p u l a t i o n  h a s  t h e  m o s t  s t a t i s t i c a l l y  s i g n i f i c a n t  s t r u c t u r e  b r e a k .  L i k e l i h o o d  r a t i o  t e s t s  w e r e  u s e d  

t o  o p t i m i s e  t h e  b r e a k p o i n t  a n d  c o m p a r e  t h e  m o d e l  w i t h  b r e a k p o i n t  t o  t h e  m o d e l  w i t h  a  s i m p l e  t r e n d ;  

⁋  B e t a - c o e f f i c i e n t s  p r o v i d e  t h e  m a g n i t u d e s  o f  t h e  d i f f e r e n c e  i n  h i g h  a c u i t y  p r e s e n t a t i o n s  p e r  1 0 , 0 0 0  p o p u l a t i o n  o v e r  y e a r  
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Figure 7.1: Number of high acuity† ED presentations and those with a MH diagnosis per 10,000 population in Australia, by jurisdiction, 2004-05 to 2016-17†† 

Abbreviations and symbols: ED: Emergency Department; MH: Mental Health; MHdx: Mental Health Diagnosis 

† High acuity presentations were defined as Australasian Triage Scale (ATS) categories 1 (“Resuscitation”) or 2 (“Emergency”) 

†† Data was not available by acuity level in all states and territories, 2004-05 to 2005-06. Data on all ED presentations were not available for the ACT for 2015-16. Data on MHdx presentations were not available for all states and 

territories for 2013-14, and also 2014-15 to 2015-16 for the ACT.  

‡ In 2007-08, MHdx presentations were under-reported in NSW due to the implementation of a new ED information system. WA data were sourced from a new ED Data Collection.  
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Figure 7.2: Percentage of all ED presentations and those with a MH diagnosis that are high acuity†, Australia, by jurisdiction, 2004-05 to 2016-17†† 

Abbreviations and symbols: ED: Emergency Department; MH: Mental Health; MHdx: Mental Health Diagnosis 

† High acuity presentations were defined as Australasian Triage Scale (ATS) categories 1 (“Resuscitation”) and 2 (“Emergency”) 

†† Data was not available by acuity level in all states and territories, 2004-05 to 2005-06. Data on all ED presentations were not available for the ACT for 2015-16. Data on MHdx presentations were not available for all states and 

territories for 2013-14, and also 2014-15 to 2015-16 for the ACT.  

‡ In 2007-08, MHdx presentations were under-reported in NSW due to the implementation of a new ED information system. WA data was sourced from a new ED Data Collection. 
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For MHdx presentations, high acuity presentations increased from 15,543 to 

39,983 across the study period nationally (2.6-fold) (Table 7.1, Figure 7.1), equating 

to an increase from 7.6 to 16.3 presentations per 10,000 population (2.1-fold). There 

was a statistically significant average annual increase of 0.7 high acuity MHdx 

presentations per 10,000 population across the entire period (Table 7.2), with the 

increase higher for 2011-12 to 2016-17 (1.3 presentations/10,000 population) than 

2004-05 to 2011-12 (0.3 presentations/10,000 population). Nationally, the proportion 

of MHdx presentations that were high acuity increased from 11.2% (2004-05) to 14.4% 

(2016-17) (1.3-fold), while the proportions of high acuity ED presentations that were 

for a MHdx, were largely consistent, at 4.0% in 2004-05 and 3.9% in 2016-17 (Table 

7.1). 

An increase in the rate of high acuity MHdx presentations was found in most 

jurisdictions across the study period, except ACT and TAS, which only experienced 

increases after 2006-07 and 2015-16, respectively (Figure 7.1, Table 7.2). The annual 

increase was highest in the NT (3.4 presentations/10,000 population), particularly after 

2009-10 (5.0 presentations/10,000 population). The lowest annual increase was a 

decrease in TAS before 2012-13 (0.3 presentations/10,000 population). Compared 

with the national average, significantly higher rates of high acuity MHdx presentations 

were found for the NT, SA, and QLD, and lower for VIC and NSW (only after 2011-

12), but not different elsewhere (Table 7.3). 

The proportion of high acuity presentations for MHdx presentations fluctuated 

in most jurisdictions, except VIC, NT, and NSW, where they increased (particularly 

after 2007-08 for NSW) (Table 7.1, Figure 7.2). 
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7.4.2. Admitted ED and MHdx presentations 

Over the study period, the admission rate for ED presentations increased 

nationally from 641.8 to 1,025.6 admitted presentations per 10,000 population (1.6-

fold) (Figure 7.3, Table 7.1), with an average annual increase of 30.6 admitted 

presentations per 10,000 population (p<0.001) (Table 7.2). A greater increase was 

found for the period 2009-10 to 2016-17 than 2004-05 to 2009-10 (37.1 and 20.1 

admitted presentations/10,000 population, respectively) (p<0.001). 

Significant trends in admission rates for all ED presentations were found in all 

jurisdictions, and three jurisdictions had a breakpoint (2011-12 for QLD and TAS, and 

2014-15 for NT) (Table 7.2). The highest annual increase in admission rate for all ED 

presentations was in the NT (184.1 admitted presentation/10,000 population; 2014-15 

to 2016-17) and lowest in TAS (2004-05 to 2011-12) without a significant increase. 

Compared with the national average, the admission rate for all ED presentations was 

significantly higher in the NT, VIC and NSW, and lower in TAS, QLD, and WA 

(p<0.05), but not different elsewhere (ACT, SA) (Table 7.3). 

The proportion of all ED presentations that were admitted increased in most 

jurisdictions, except NSW, where it decreased, and TAS, where it fluctuated. The 

proportion was highest in VIC in each year, reaching 37.4% in 2016-17, and lowest in 

ACT (2004-05), QLD (2005-06 to 2008-09), and TAS (2009-10 to 2016-17) (Table 

7.1, Figure 7.4). 

For MHdx presentations, the admission rate for Australia increased from 21.9 

to 43.5 admitted presentations per 10,000 population over the study period (2.0-fold) 

(Figure 7.3, Table 7.1), with an average annual increase of 1.5 admitted presentations 

per 10,000 population (p<0.001) (Table 7.2). The average annual increase in MHdx 

presentation admission rates was significantly higher for 2012-13 to 2016-17 than 
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2004-05 to 2012-13 (2.9 and 1.0 admitted presentations/10,000 population, 

respectively) (p<0.001). Nationally, the proportion of MHdx presentations admitted 

increased 1.2-fold (32.2%, 2004-05; 38.6%, 2016-17), and the proportion of all 

presentations admitted that were for a MHdx increased from 3.4% to 4.2% (Table 7.1, 

Figure 7.4). 

Most jurisdictions experienced an increase in MHdx presentation admission 

rates over the study period, except for NSW and TAS (Figure 7.3), which experienced 

increases from 2010-11 (p<0.01) and 2011-12 (p<0.001), respectively (Table 7.2). The 

highest significant annual increase in MHdx presentation admission rates was in the 

NT (8.6 admitted presentations/10,000 population), and the lowest in VIC and WA 

(1.7 admitted presentations/10,000 population). In the NT, the annual increase in MHdx 

presentation admission rates was highest after 2009-10 (16.9 admitted 

presentations/10,000 population), as compared with no increase between 2004-05 and 

2009-10 (Table 7.2). In the other jurisdictions, significant increases were found for 

QLD and SA across the study period, and particularly from 2015-16 and 2012-13 

respectively. Increases were also observed for VIC (2004-05 to 2011-12) and the ACT 

(2009-10 to 2016-17). Compared with the national average, MHdx presentation 

admission rates were significantly higher in NT, TAS, and SA, and lower in VIC 

(p<0.001), but not different otherwise (Table 7.3). 

The proportion of MHdx presentations admitted fluctuated in all jurisdictions. 

The proportion was highest in TAS (2004-05 to 2009-10), VIC (2010-11 to 2011-12), 

and the NT (2012-13 to 2016-17). The lowest proportion was found in VIC (2004-05 

to 2007-08), QLD (2008-09, 2011-12 to 2012-13), and the NT (2009-10 to 2010-11) 

(Table 7.1, Figure 7.4).  
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Figure 7.3: Admission rates of ED presentations and those with a MH diagnosis† per 10,000 population in Australia, by jurisdiction, 2004-05 to 2016-17†† 

Abbreviations and symbols: ED: Emergency Department; MH: Mental Health; MHdx: Mental Health Diagnosis 

† Admitted presentations were defined as presentations “admitted to the same hospital” and “referred to another hospital for admission”.  

†† Data on all ED presentations were not available for the ACT for 2015-16 and admitted ED presentation for 2014-15. Data on MHdx presentations were not available for all states and territories for 2013-14, and also 2014-15 to 2015-

16 for the ACT.  

‡ In 2007-08, MHdx presentations were under-reported in NSW due to the implementation of a new ED information system. WA data was sourced from a new ED Data Collection.  
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Figure 7.4: Percentage of all ED presentations and those with a MH diagnosis that are admitted†, Australia, by jurisdiction, 2004-05 to 2016-17†† 

Abbreviations and symbols: ED: Emergency Department; MH: Mental Health; MHdx: Mental Health Diagnosis 

† Admitted ED presentations were defined as presentations “admitted to the same hospital” and “referred/transferred to another hospital for admission”. 

†† Data on all ED presentations were not available for the ACT for 2015-16 and admitted ED presentations for 2014-15. Data on MHdx presentations were not available for all states and territories for 2013-14, and also 2014-15 to 2015-

16 for the ACT.  

‡ In 2007-08, MHdx presentations were under-reported in NSW due to the implementation of a new ED information system. WA data was sourced from a new ED Data Collection. 
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7.5. Discussion 

This study is the first examination of long-term trends in high acuity and 

admitted presentations for all ED presentations and those with a MH diagnosis for 

Australia and its jurisdictions, and furthers work presented in Chapters 4 to 6. Between 

2004-05 and 2016-17, the rate of high acuity presentations for all ED and MHdx 

presentations in Australia more than doubled, with significant upward trends since 

2009-10 for all ED presentations and 2011-12 for MHdx presentations. Meanwhile, the 

admission rate increased 1.6-fold for all ED presentations and doubled for MHdx 

presentations, with significant upward trends since 2009-10 and 2012-13, respectively. 

By 2016-17, admitted presentations comprised nearly a third of all ED presentations, 

and almost forty percent of MHdx presentations. In turn, MHdx presentations as a 

proportion of all presentations admitted increased from 3.4% to 4.2% over the study 

period. Across jurisdictions, there were increasing rates of high acuity presentations 

for all ED and MHdx presentations, although rates varied between and within 

jurisdictions. For all ED presentations, the largest increase in high acuity presentation 

rates was found in the NT (2011-12 to 2016-17), followed by TAS (2015-16 to 2016-

17), and lowest in the ACT (2011-12 to 2016-17). For MHdx presentations, the largest 

increase in high acuity presentation rates was also found in the NT, but between 2009-

10 to 2016-17, while the lowest was in TAS before 2015-16.  

The increases in the population rates of high acuity ED presentations (2.2-fold) 

and MHdx presentations (2.1-fold) were much higher than the increases in all ED 

presentations (1.4-fold) and MHdx presentations (1.7-fold) identified in our companion 

study (i.e. inclusive of all triage categories).[222] Thus, there was a greater increase in 

MHdx presentations than all ED presentations, but similar rates of increase in high 

acuity presentations, indicating greater relative growth across ATS categories 3-5 for 
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MHdx presentations. Together with the greater relative increase in admissions for MHdx 

presentations, these results suggest inadequate capacity to manage patients with a 

MHdx in the community. Further, as presentations with a MHdx do not include self-

harm or overdoses, it is hypothesised that the increase in high acuity presentations for 

MHdx is most likely due to drug-induced psychosis, consistent with the 2.2-fold 

increase in the rate of presentations for Mental and behavioural disorders due to 

psychoactive substance use (F10-F19).[209] 

In Australia, the breakpoint in the trend of high acuity MHdx presentations 

(2011-12) occurred after the breakpoint in the trend of MHdx presentations as a 

proportion of all ED presentations (2010-11).[222] Thus, the identified increase in load 

of MHdx presentations within EDs is being compounded by an increase in the load of 

very acute MHdx presentations. Of interest, these breakpoints coincide with the 

February 2011 agreement to introduce the National Emergency Access Target 

(NEAT).[202] The NEAT aimed to improve the quality of care in EDs by reducing the 

ED length of stay, which, on face value, was perceived to have been achieved.[203] 

However, there has been evidence of unintended consequences, including re-

presentations to ED[203,242] and suggestions of increased admissions to achieve the 4-

hour target.[203] Whatever the reason behind the increased rates of admission identified 

for all ED and MHdx presentations, public sector specialised mental health hospital bed 

numbers within Australia have experienced slight reductions.[45,46,91] Increased 

demand, relative to static supply of beds, has been arguably underpinning concerns 

about access block for all ED presentations[45,61,203,243] and MH presentations.[62] 

Between 2004-05 and 2016-17, the rate of high acuity MHdx presentations 

increased in all jurisdictions, with breakpoints observed in each. Only in the NT, did 

the breakpoint match that for all MHdx presentations as a proportion of all ED 
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presentations (2009-10).[222] In VIC, WA, and TAS, the breakpoints for high acuity 

MHdx presentations occurred after the breakpoints for all MHdx presentations as a 

proportion of all ED presentations (2010-11, 2012-13; 2009-10, 2012-13; and 2011-

12, 2015-16, respectively).[222] These results suggest that the increase in acuity of 

MHdx presentations will have contributed to increased burden as well as load of MHdx 

presentations in EDs in these particular jurisdictions. In TAS, the breakpoint in high 

acuity MHdx presentations (2015-16) occurred after a major reduction in the number 

of public sector specialised MH hospital beds (127, 2013-14; 97, 2014-15),[45,244] and 

three years after an identified increase in load of MHdx presentations.[222] These 

findings highlight a potential role for the reduction in bed numbers in increasing levels 

of high acuity presentations; if people were not adequately treated in the first instance, 

they will potentially deteriorate and re-present in a more severe/crisis condition. 

In VIC, the proportion of high acuity MHdx presentations increased from 10.0% 

(2004-05) to 12.8% (2012-13), lower than findings from a Victorian multicentre study 

for adults (10.6%, 2004; 18.8%, 2013). While the studies had largely overlapping 

inclusion criteria the Victorian study included suicide and self-harm,[151] which may 

give rise to greater rates if higher acuity presentations. In spite of the assessed increase, 

which may underpin concerns that have led to Victoria’s Royal Commission into 

Mental Health Services, Victoria has the lowest rate of presentations with MHdx.
[222]  

7.6. Limitations 

The primary limitations of the current paper comprise concerns regarding the 

impacts of coding, data collection and reporting practices, as identified in previous 

chapters. Limited reported cross-tabulations by the AIHW means that admissions by 

acuity level or stratification of results by age could not be reported. 
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7.7. Conclusion 

Between 2004-05 and 2016-17, increasing rates of high acuity presentations 

and admitted presentations for all ED and MHdx presentations in Australia and all 

jurisdictions evidence increasing demands on EDs for resource-intensive care. These 

findings support and expand upon the current concerns being raised by the 

Australasian College of Emergency Medicine. Monitoring trends can assist with 

planning and resourcing, particularly through identifying unexpected and differential 

increases in demand. 
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Chapter 8. General Discussion and Conclusion 

8.1. Preface 

This chapter summarises the overall findings of the thesis, and key findings 

from individual studies presented in Chapter 3 to Chapter 7, and then provides a 

general discussion of the combined findings. Following a summary of the limitations, 

future directions are also outlined.  

8.2. Summary of the thesis 

This thesis has provided a critical and detailed assessment of the international, 

national and regional evidence on trends in presentations to emergency departments 

for people with MHdx. The thesis has employed a rigorous approach to analysis of a 

spectrum of metrics with the analysis building from simple (x-fold increase, average 

and compounding annual growth rates) to complex (regression models, with the 

assessment of breakpoints) across a series of studies. The assessment was conducted 

at national level and jurisdictional level, and for subgroup of patient characteristics 

(age group, sex) and ED presentations outcomes (triage category, admission status, 

diagnostic group). This thesis identified significant increases in the absolute number, 

population rate and proportion of mental health-related emergency department 

(MHrED) presentations in Australia between 2004-05 and 2016-17 as hypothesised. 

Further, this thesis established variations in the number, rate, proportion, and trend of 

MHdx presentations across jurisdictions, age groups, and sexes, and differing patterns 

of trends in presentations across jurisdictions for MH-related diagnostic groups, triage 

categories and episode-end-status. This comprehensive set of findings on the use of 
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emergency departments by people with MHdx in Australia will provide foundational 

knowledge inform MH-policy development and future research. 

8.3. Summary of key findings of individual studies 

The thesis comprised five studies. First, was a systematic review of the 

international literature on MH-related ED (MHrED) presentations. Second, was a 

series of four studies examining ED utilisation for patients with a MHdx in Australian 

public hospitals over the 13-years to 2016-17 based on data from the Australian 

national ED dataset, the NNAPEDCD, published by the AIHW.  

The systematic review of English peer-reviewed literature published between 

1985 and 2015 included 81 studies from 17 countries, predominately from the US (43 

studies), Australia (15 studies), and Canada (8 studies), with most studies published 

after 2003. Since 2003, the growth of publications was 59.3% per annum with the 

doubling time as short as 1.5 years. National data was only published for the US and 

comprised two-fifths of its studies, the remainder predominantly reporting individual 

hospitals’ data. Regional data was only reported by the US, Canada, Australia and 

Denmark. There were variations in MH-related coding systems, disease 

classifications, inclusion and exclusion criteria between studies. All age-groups was 

the focus of most studies, followed by children. Overall, national studies from the US 

showed upward trends in the proportion of MHrED presentations since 1992, across 

varying definitions of MHrED presentations. The proportion of MHrED presentations 

appeared to be higher for urban EDs, and lower for rural EDs than the national average. 

Australian studies reported data for individual hospitals and by region only, and 

covered all age-groups. Upward trends were found, particularly in NSW (1999-2006) 

and SA (1993-2002).  
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Analysis of secondary data from the NNAPEDCD, found increases in absolute 

number, population rates of all ED and MHdx presentations, as well as, in the 

proportion of MHdx presentations to public hospital EDs between 2004-05 and 2016-

17. As hypothesised in this thesis, the proportion of MHdx presentations increased from 

3.3% to 3.7% nationally. Jurisdictionally, the absolute number and population rate of 

EDdx and MHdx presentations increased over the study period, with SA having the 

highest proportion of MHdx presentations of any jurisdiction in all years except 2011-

12 and 2014-15. The NT had double the population rate of MHdx presentations 

compared with the national average and was higher than in all other jurisdictions in 

any given year. 

Across the study period, the absolute numbers and population rates of all ED 

and MHdx presentations for males were greater than for females in each year. However, 

females experienced greater increases (x-fold, average and compounding annual 

growth rates) than males in the absolute number, percentage, and population rate of all 

ED presentations. In contrast for MHdx presentations, males experienced greater 

increases except for average annual growth rates.  

The absolute number and population rate of all ED presentations increased 

between 2004-05 and 2016-17, except for youth, and were greatest for children (0-14 

years) and older persons (≥65 years) in each year. Youth (15-24 years) had the highest 

population rate of MHdx presentations, followed by younger adults (25-34 years) and 

persons aged 35-44 years. The greatest increase in population rate of all ED 

presentations was for older persons, and children for MHdx presentations.  

Across MH diagnostic groups, the predominant MH diagnosis was F40-F49, 

followed by F10-F19, F30-F39, and F20-F29, with increases in number of 

presentations in each MH diagnostic group over the study period, except for F70-F79 
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and F80-F89. Nationally, the greatest absolute increase was for F10-F19, while the 

greatest relative increase was for F99. Jurisdictions gave rise to different patterns of 

MHdx presentations. The greatest increase in population rate of MHdx presentations for 

F00-F09 was for the ACT and QLD, F10-F19 for the NT, F20-F29 for WA, F30-F39 

for the ACT, F40-F49 for QLD, F50-F59 for SA, F60-F69 and F99 for NSW.  

Across the study period, there were increases in absolute number, population 

rate, and proportion of high acuity ED presentations and MHdx presentations 

nationally, with significant upward trends in population rates of high acuity ED 

presentations found in all jurisdictions, including a marked increase in the NT for the 

period 2011-12 to 2016-17. However, the national proportion of all high acuity ED 

presentations that were for a MHdx was largely consistent over the study period. 

Increases in the population rate of high acuity MHdx presentations were found in most 

jurisdictions across the entire study period, except ACT and TAS, which only 

experienced an increase after 2006-07 and 2015-16, respectively.  

Across the study period, the population rate and proportion of admissions for 

all ED presentations and MHdx presentations increased nationally, and in most 

jurisdictions, except in NSW and TAS. There was a decrease in proportion of ED 

presentations that were admitted in NSW, and a fluctuation in TAS. Meanwhile, the 

admission rate for MHdx presentations and proportion of MHdx presentations increased 

from 2010-11 and 2011-12 in NSW and TAS, respectively.  

There were significant breakpoints in the trends of the proportion of MHdx 

presentations; and population rates of high acuity presentations and admitted 

presentations for both all and MHdx presentations, by jurisdiction In most instances 

there was no correlation between breakpoints for high acuity and admitted 

presentations for both all ED presentations and MHdx presentations as summarised in 
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Table 8.1. Only in the NT, did the breakpoint for high acuity MHdx presentations match 

that for the proportion of all presentations with a MHdx (2009-10). This breakpoint was 

also found for admitted MHdx presentations in the NT.  

Most often, the breakpoint in the trend of high acuity MHdx presentations 

occurred after the breakpoint for the proportion of all presentations with a MHdx . This 

was the case nationally (2011-12, Chapter 7; 2010-11, Chapter 4 respectively), and for 

VIC, WA, and TAS (2012-13, 2010-11; 2012-13, 2009-10; and 2015-16, 2011-12, 

respectively). 

For admitted MHdx presentations, the breakpoint occurred after the breakpoint 

in the trend for the proportion of all presentations with a MHdx nationally (2012-13, 

2010-11 respectively) and for VIC, QLD, and the ACT (2011-12, 2010-11; 2015-16, 

2008-09; and 2009-10, 2007-08, respectively). For TAS and SA, the breakpoint for 

admitted presentations matched that for the proportion of presentations with a MHdx 

(2011-12, 2012-13, respectively), as was the case for the NT (2009-10).  

Table 8.1: Breakpoints in the trends in proportion of MHdx presentations, population rate of high 

acuity presentations, and admitted presentations, by jurisdiction 

 Breakpoint     

Jurisdictions Trend in the  

proportion of 

MHdx 

presentations 

Trend in  

population 

rate of  

high acuity 

ED 

presentations 

Trend in  

population 

rate of  

high acuity 

MHdx 

presentations 

Trend in  

population 

rate of  

admitted ED 

presentations 

Trend in  

population 

rate of  

admitted 

MHdx 

presentations 

Australia 2010-11 2009-10 2011-12 2009-10 2012-13 

NSW 2011-12 2009-10 2010-11 - 2010-11 

VIC 2010-11 2014-15 2012-13 - 2011-12 

QLD 2008-09 2013-14 2007-08 2011-12 2015-16 

WA 2009-10 2008-09 2012-13 - - 

SA 2012-13 2009-10 2011-12 - 2012-13 

TAS 2011-12 2014-15 2015-16 2011-12 2011-12 

ACT 2007-08 2011-12 2006-07 - 2009-10 

NT 2009-10 2011-12 2009-10 2014-15 2009-10 



Chapter 8. General discussion & Conclusion  Quang Nhat Tran 

Page 176 

8.4. General discussion 

To inform MH-policy development and future research in Australia and 

elsewhere, this thesis has examined available evidence on trends in presentations to 

emergency departments for people with MHdx and established a comprehensive set of 

findings for Australia and its jurisdictions. Monitoring health system performance is 

essential to assist health policymaking, as reflected in recent strategies focusing on 

suicide prevention and providing appropriate and sufficient mental health care. For 

example, the Australian Government’s focus on suicide and self-harming and suicide 

prevention arose after the release of the ABS’s Causes of Death in 2008, published in 

2010.[245] The first known stand-alone development was a 4-year “Mental health: 

Taking Action to Tackle Suicide” package announced in July 2010.[246] Strategies from 

this package were then incorporated into the activities of the COAG National Action 

Plan for Mental Health 2006–11 and the Fourth National Mental Health Plan: an 

agenda for collaborative government action in mental health 2009–2014 (the Fourth 

National Mental Health Plan). Further, the importance of national monitoring and the 

variation of legislation relating to the reporting of deaths across jurisdictions were 

acknowledged,[246] and the Standing Committee of Attorneys-General was called to 

pursue national coronial legislation. In September 2020, the National Suicide and Self-

harm Monitoring System commenced.[247] 

The importance of information relating to MH-related ED presentations is 

reflected in work and advocacy being pursued by the Australasian College for 

Emergency Medicine (ACEM). In 2018, during this thesis, ACEM published a series 

of reports on long waiting times and access block within EDs.[61,62] Data sources 

employed included (1) the AIHW’s reports on ED presentations for 2014-15, 2015-

16, 2016-17; (2) the ACEM Annual Site Census 2016; and Prevalence of Mental 
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Health Access Block (POMAB) Snapshot Survey. In these reports, the ACEM 

concluded that MHdx presentations had longer waiting times, lower rates of 

presentations being seen on time, longer stays in ED, higher rates of persons leaving 

prior to their treatment than presentations with other emergency medical conditions. 

Subsequently, the ACEM published the “Position Statement – ED overcrowding”, in 

which they recommended that better access to community-based MH and alcohol and 

other drug services is needed to reduce hospital inpatient bed demand.[248] The 

Productivity Commission has also commented on ED overcrowding based on trends 

in MHdx presentations to public hospital EDs and recommended alternative care for 

people with MH conditions presenting to hospital EDs.[249] The findings obtained 

through this thesis are thus timely, and complement other work in the field. 

The first study in this thesis, found an increase in number of studies on the 

proportion of MH-related presentations within EDs published in peer-reviewed 

journals, internationally, especially after 2003 and particularly in the US, Australia and 

Canada. This increase in publications, primarily from individual hospitals, may reflect 

an increase in clinical concern regarding MHrED presentations in Australia and 

elsewhere. The fact that national data was only available for the US may, in part, be 

explained by the earlier development of a national ED data collection system, i.e. the 

NHAMCS-ED from 1992. In Australia, the national ED data collection, the 

NNAPEDCD, was established in 2003-04, and the studies reported in Chapter 4 to 

Chapter 7, provide the first known academic analysis of these data.  

Within the systematic review, increases in the proportion of MHrED 

presentations were found at national level in the US between 1992 and 2010. Recent 

national studies from the US have highlighted further increases in the proportion of 

MHrED presentations for all age groups,[250,251] children/youth,[252,253] non-elderly 
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adults,[254] and adults.[255,256] All of these recent national studies used national data 

sources, including the NHAMCS-ED.[250,253,256] Pediatric Health Information 

System,[252] National Emergency Department Sample,[251,254] and National Veteran 

Health Administrative database.[255] The distribution of studies across age groups and 

data sources is consistent with the findings in Chapter 3. Within the recent studies for 

all age groups and children/youth using the NHAMCS-ED, the proportion of MHrED 

presentations increased from 2.1% to 3.4% for paediatric patients (<15 years), and 

from 6.9% to 9.9% for youth and adults (≥15 years) between 2009 to 2015,[250] and 

from 2.0% to 2.5%, 9.0% to 13.2%, and 9.4% to 12.5% for people aged 6-11 years, 

12-17 years, and 18-24 years, respectively between 2011-2015.[253] These studies thus 

complement and extend on findings presented in Chapter 3, in which the percentage 

of MHrED presentations were found to have increased from 2.0% (1995) to 2.7% 

(2001) for children under 19-years,[115] and from 4.4% (2001) to 7.2% (2011) for youth 

(6-20 years-old)[133] and 6.5% (2002) to 7.0% (2008) for all age groups.[126] 

Extending on the Australian findings from the systematic review, Study 2 then 

found a significant annual increase in the proportion of all ED presentations that had a 

MHdx nationally between 2004-05 and 2016-17 as hypothesised, especially after 2010-

11. At the jurisdictional level, Study 2 found a variation in the proportion of MHdx 

presentations across Australian jurisdictions, with significant increases found for VIC, 

QLD, WA, ACT and the NT. The jurisdictional findings in Study 2 were consistent 

with the reported proportions of presentations for SA (for 2004-2011),[59] NSW (for 

2004-2006),[31] and VIC (for 2008-09)[152] identified in the systematic review, Chapter 

3. In more recent studies, the proportion of MHdx presentations in NSW for all ages 

group was approximately 3.0% between 2010 and 2014 (data sourced from NSW 

Emergency Department Data Collection system)[204,257] and 3.4% in 2016-17 (based 
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on two major hospitals only).[258] These findings are similar to those presented for 

NSW in Chapter 4, even though the more recent studies included suicide and self-

harm-related presentations rather than ICD-10-AM F-codes only. Given that the 

broadly defined MHrED presentation in the recent NSW studies included suicide and 

self-harm, proportions of MHrED presentations found in those studies were expected 

to be higher than the findings in Chapter 4 (2.7%, in 2010-11; 3.5% in 2016-17). This 

consistency potentially reflects the difficulty in identifying suicide and intentional self-

harm-related ED presentations as concerned by the AIHW.[247] In WA, an increase in 

the proportion of MHdx presentations from 3.7% in 2002-03 to 4.1% in 2016-17 was 

assessed using jurisdictional data.[60] This finding is consistent with the results reported 

in Chapter 4 (3.6%, 2004-05; 4.1%, 2016-17). Consistencies between findings 

reported in the thesis and published studies using jurisdictional data that have been 

similarly coded support the utilisation of the AIHW data as a comprehensive data 

source. For the jurisdictions using the other coding system, the consistency between 

findings in the jurisdictional studies with the inclusion of suicide and self-harm-related 

ED presentations and Chapter 4 without these presentations also support for the 

comprehensiveness and representativeness of AIHW data. 

The assessed increases in the proportion of MHdx presentations found in this 

thesis and more recent published studies highlight increasing demands on general 

hospital EDs for MHdx presentations across Australia. Increases in MHdx presentations, 

even when not statistically significant, are considered clinically significant due to 

heightened clinical consideration,[196,197] and increased resource consumption.[197] The 

statistically significant differences identified between jurisdictions indicate 

jurisdictional specific issues. However, significant or upwards trends of MHdx 
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presentations across all jurisdictions indicates generic issues necessitating concern and 

policy development at a national level. 

In Study 1, the identified pattern of publications seemed to coincide with 

changes in MH systems and/or service provision including increases in the proportion 

of MHrED presentations (broadly defined). In the US, the increase in the proportion 

of MH related ED presentations between 1992 and 2010 coincided with the completion 

of deinstitutionalisation in 1992[12] and on-going reduction in psychiatric bed numbers 

until the early 2000s.[180] Psychiatric bed numbers were reported to have more than 

halved between 1992 and 2008.[190] In Europe, the interest in MHrED presentations 

coincided with major MH-policy reforms (Mental Health Declaration for Europe and 

the Mental Health Action Plan for Europe, 2005),[179] which focused on 

deinstitutionalisation. However, very few publications from European countries were 

captured within the systematic review, limiting the ability to generalise findings. In 

Australia, the increase in the proportion of MHrED presentations in a study of a single, 

but major, SA hospital, between 1992 and 2002,[33] also coincided with large 

reductions in psychiatric bed numbers following the commencement of 

deinstitutionalisation in this state (started in 1991).[191] The increase in MH-related 

presentations in NSW, Australia, between 1999 and 2006,[31,191] also followed 

deinstitutionalisation.[9] However, the lowest number of public psychiatric bed 

numbers per 100,000 population in NSW between 1992-93 and 2016-17 was in 2000-

01 (see Figure 1.1).[23]  

From Study 2, the highest proportion of MHdx presentations predominantly 

occurred in SA and increased after 2012-13, coinciding with a 10% cut in funding to 

acute hospitals in 2011 and substantial closure of acute hospital psychiatric beds.[22] 

However, public psychiatric beds increased from 2013-14 (Figure 1.1) while the 
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population rate of MHdx presentations increased throughout the study. Similarly, 

increasing rates of MHdx presentations and psychiatric bed numbers were observed for 

the NT after 2011-12, and for QLD and the ACT from 2014-15. In contrast, potentially 

negative relationship between rates for NSW, VIC, WA across the entire study period, 

and TAS after 2013-14. An apparent negative relationship was also reflected at the 

national level. Given inconsistencies in findings between jurisdictions, the overall 

relationship between psychiatric bed numbers and MHdx presentations appears 

complex, and no definitive relationship between trends in rates of psychiatric bed 

numbers and MHdx presentations is evident. However, this finding may be impacted 

by the level of bed numbers, which are all below the OECD average. It is hypothesised 

that if bed numbers are below a minimum threshold level, increasing bed numbers will 

not immediately reduce the demand for ED care, particularly if bed numbers remain 

below the threshold. Jurisdiction-specific assessment of the relationship between bed 

numbers, MHdx presentations and other service provision factors is identified as an 

area for future research.  

In 2011, an increase in the proportion of MHdx presentations was identified in 

most jurisdictions, coinciding with the implementation of the National Emergency 

Access Target (NEAT) as part of the National Health Reform Agreement.[202] NEAT 

has elsewhere been suggested to be associated with increased re-presentations.[203] 

Given that NEAT was implemented as a key performance indicator for Australian 

hospitals, potential adverse impacts indicate a need for review. 

Throughout studies in this thesis, but first highlighted through the systematic 

review, is variation in definitions of MHrED presentations. This variation was, in part, 

due to differences in coding systems, but also due to the specific diagnoses included 

within studies. Regarding the definition of MHdx ED presentations employed in 
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Chapter 4 to 7, the definition employed is that specified and used by the AIHW. The 

AIHW is an independent statutory agency of the Commonwealth government tasked 

with producing authoritative and accessible information and statistics to inform and 

support better policy and service delivery decisions.[259]  

The AIHW employed a narrow definition of a MH-presentation based on F-

codes only, thus excluding presentations due to self-harm. The AIHW definition of 

MHdx also aligns to the definition employed in the Global Burden of Diseases 

studies.[3] While the exclusion of suicide and self-harm is highlighted as a limitation 

in the thesis, if trends are evident for other mental health diagnoses, these are important 

for policy development. 

However, presentations for injuries due to self-harming behaviour have often 

been considered as MHrED presentations, particularly in the 

US,[50,54,63,108,113,115,125,126,129,136,152,156,157,260-265] but also in Australian studies both in the 

systematic review[31-33,145,146,148,149] and since the review was undertaken.[54,63,151,152] To 

better identify the impact of MH on ED presentations, the AIHW should consider 

expanding the breadth of MH diagnoses they report. However, more comprehensive 

assessment is not straightforward. In September 2020, the National Suicide and Self-

harm Monitoring System commenced.[247] This system does not cover ED 

presentations due to the difficulty in identifying intentional self-harm and suicide-

related presentations.  

Further, there is an issue of how many diagnosis codes are considered when 

MHrED presentations are assessed. In Australia, only one principal diagnosis has 

historically been recorded for ED presentations, preventing the ability to monitor 

multiple reasons for presentations including comorbidities and dual diagnoses. The 

total burden of mental illness will, therefore, be underestimated. However, two 
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additional diagnoses could be collected from 2013-14,[73] and 99 from 2015-16.[74] As 

the collection of additional diagnoses is not mandatory, only through the consistent 

assignment of multiple codes will these data prove useful. It is likely that only if the 

importance of this information is acknowledged by ED clinicians, and a commitment 

made to its collection will this occur. Further improvement and training in clinical 

coding practices in EDs is therefore necessary. 

In addition, the Systematized Nomenclature Of Medicine – Clinical Term 

(SNOMED-CT), first introduced in NSW in 2008,[210] has been recently identified as 

experiencing redundancy and duplication.[211] Study 4 identified potential problems 

with SNOMED-CT regarding the coding of F99 in NSW compared with other 

jurisdictions. Thus, the usefulness of SNOMED-CT in assessing MH conditions in 

EDs is uncertain. The difference in clinical coding systems across jurisdictions may 

also limit inter-jurisdictional comparisons.  

For age-specific issues, the systematic review identified a shift of focus toward 

MHrED presentations by children in the US and Canada. Since the systematic review, 

specific interest in MHrED presentations by children has also arisen in Australia.[51] 

This interest is consistent with findings from Study 3 that children had the greatest 

increase in the population rate of MHdx presentations, followed by youth and younger 

adults. These findings were also supported by a study from NSW.[54] In the US and 

Canada, there was a concern that lack of staff with paediatric psychiatry training in 

emergency services had led to the increase in MH-related presentations by children, 

potentially due to re-presentations.[11,155,186] In Australia, the second Australian Child 

and Adolescent Survey of Mental Health and Wellbeing[219] found an increase in the 

prevalence of depression and anxiety in children and youth. There has also been 

concern regarding inadequate provision of community-based care for these age 
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groups.[57,58] Further, community-based care provision for children is different than for 

adults, so that transitional age groups, i.e. youth and younger adult, may not be 

receiving enough support for their MH conditions.[57,58] Given the increasing demand 

for paediatric mental health services in the emergency setting, ensuring EDs have 

access to age-appropriate MH professionals is crucial. Age-specific professionals are 

needed because different MH management and treatment strategies are required.[55,56] 

Mobile community teams with age-appropriate skills across the life-span may be one 

option to provide early intervention with the aim of preventing multiple initial and 

subsequent ED presentations. 

Regarding ED presentations by Indigenous status, these data were excluded as 

there was an acknowledged variation in the quality of data across jurisdictions, 

preventing jurisdictional comparisons.[46] Without reliable data on Indigenous status, 

the ability to identify differences in health service utilisation and thus, differential care 

needs is not possible. This issue has real significance for the NT, which has the highest 

proportion of Indigenous residents, 30.0%, in 2016-17, and for which the proportion 

of ED presentations for Indigenous Australians were 46.5%[94] indicating higher 

relative demand/needs among Indigenous Australians. Therefore, efforts should be 

made to improve the quality of Indigenous data, and to a consistent level across 

jurisdictions to enable further assessment of MHdx presentations to support policy 

development and implementation. 

Regarding diagnosis-specific issues, this thesis highlights presentations for 

mental and behavioural disorders due to psychoactive substance use (F10-F19). As 

postulated in Study 4, the increase of ED presentations for F10-F19, particularly 

between 2010-11 and 2015-16, is potentially due to the increase in problematic use of 

methamphetamine (including “crystal/ice”), as well as cocaine and inhalants, and the 
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misuse of pharmaceuticals, especially pain-killers/analgesics and opioids.[223,224] In 

addition, risky alcohol consumption has also been identified as a concern in some 

jurisdictional studies, including the NT[223] and WA,[60] but not NSW[228] or QLD.[229] 

Importantly, psychoactive substance use-related presentations are associated with 

acute behavioural disturbance, and thus have resourcing and safety implications.[227] 

Given the increase in ED presentations for F10-F19 at the same time as an increase in 

the problematic use of psychoactive substances, strengthening national and 

jurisdiction-specific plans and strategies targeting substance use appears essential. 

A greater increase in MHdx presentations than all ED presentations (identified 

in Study 2), alongside similar rates of increase in high acuity presentations (identified 

in Study 5), indicates greater relative growth across ATS categories 3-5 for MHdx 

presentations. Together with the greater relative increase in admissions for MHdx 

presentations, these findings suggest that MH community services have inadequate 

capacity to manage patients with a MHdx. Increased demand, relative to static supply 

of beds, has been arguably underpinning concerns about access block for all ED 

presentations[45,61,203,243] and MH presentations.[62] Further, increasing rates of MHdx 

presentations and MHdx presentations admitted underscores increasing (but 

underestimated) demand for MH treatment in Australian public hospitals both in EDs 

and inpatient care. Within the context of Australia’s current MH-system, policies may 

be needed to strengthen the ability of community mental health services to detect 

deterioration earlier thus preventing ED presentations. The roles of primary care 

providers, general practitioners, and community service organisations may need to be 

strengthened to offer a more stepwise approach. 

The systematic review (presented in Chapter 3) found a greater proportion of 

MHrED presentations (based on a consistent definition) for rural hospitals than the 
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national average in the US supported by findings from regional studies. Differences in 

MH-related presentation rates between rural and urban areas in the US may be because 

of differences in insurance coverage. For example, people covered by public insurance 

were more likely to be young, living in rural area, and using EDs for their MH 

needs,[129] particularly for depression,[187] than individuals covered by private 

insurance[132,138] or noninsurance.[138] However, in Australia, Study 2 showed no 

significant change in the trend of proportions of MHdx presentations in 2013-14, when 

the national data collection was expanded from major and large hospital to include all 

public hospitals with a designated ED. However, as many rural and remote hospitals 

are without a designated ED, many emergency occasions of service are not captured 

within the NNAPEDCD dataset.[92] The extent of care for MH in rural and remote 

areas requires further investigation. 

In the US, when national data included Federal, Military, and Veterans 

Administration hospitals,[48] the reported percentage of MHrED presentations across 

all age-groups was the highest across studies. This finding indicates higher 

comparative burden of MHrED presentations in Federal, Military, and Veterans 

Administration hospitals. In Australia, it is also important to conduct further research 

to determine whether any particular type(s) of hospital are also facing higher demands 

for MHdx presentations, and/or in particular sub-populations. 

8.5. Limitations 

The systematic review (Study 1, Chapter 3) had several limitations. Firstly, 

unclear description of outcomes assessed within papers, potentially led to omission of 

relevant data[142] and studies[174]. Secondly, provision of averages across multiple-year 

timeframes, as well as, single-year-only data reported in some studies limited the 

ability to examine trends over time. Given that the systematic review focused on 
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MHrED presentations to general hospitals, studies that reported data for Psychiatric 

Emergency Services only were excluded, so countries with a stand-alone Psychiatric 

Emergency Services system were effectively ineligible. Further, significant 

differences in MH-system funding, organisation, and provision across countries makes 

direct comparisons problematic.[25,188,189]  

The series of studies that analysed secondary data reported by the AIHW have 

certain limitations in common due to the nature, scope of data and data collection 

process and AIHW reporting practices. Firstly, the analysed data were sourced from 

reported analyses of a national database comprised of data supplied by the 

state/territory authorities. These data are limited by the absence of a national 

agreement and standards on data collection within EDs, and restricted to variables 

reported. Secondly, there were two major changes in scope of the data in 2012-13 and 

2013-14, raising concerns about the comparability of the data over time. The first 

change in data collection practices in 2012-13 was the retention of patients who were 

admitted and remained within the ED environment (e.g. in an observation unit, short-

stay unit, ED ward or awaiting a bed in an admitted patient ward of the hospital) until 

they physically departed the ED.[72,75] The second major change was the expansion of 

the NNAPEDCD in 2013-14 from peer group A and B hospitals to all hospitals with 

an ED. However, the identified limitations had minimal impact on the findings and 

their interpretation as per Study 2 (Chapter 4). Additionally, MHdx presentations were 

not specifically assessed for Indigenous Australians due to concerns of the AIHW 

about data quality. 

The different coding practices and systems in EDs also limited the ability to 

comprehensively capture MH-related presentations, with potential impacts for inter-

jurisdictional comparisons between jurisdictions that use ICD versus those that do not. 
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The fact that a single diagnostic code has been historically recorded, limits the ability 

to understand presentations for dual diagnosis, and may partly explain the increase in 

unspecified mental disorders (F99) identified in Study 4 (Chapter 6). Further, the 

narrow definition of MHrED presentations (ICD-10-AM F-codes only) employed by 

the AIHW leads to an underestimation of MHrED presentations due to the exclusion 

of self-harm, suicide, and physical health-related ED presentations with MH-related 

comorbidities.[34,45,51,54]  

Finally, given the aggregated and limited tabulations and cross-tabulated data 

provided by the AIHW, there was no data on re-presentations, and no ability to 

undertake multi-factorial analysis, and/or assess interactional impacts. More complex 

analyses using the primary data supplied to the AIHW was considered beyond the 

scope of the current work program, given the need for multi-jurisdictional ethics and 

national data linkages, which were in the process of being established when this work 

commenced. The necessity for more in-depth analysis is reflected in different age-

groups having different MH-related problems[51,187,219] using health services 

differently[129,132,138,187] and given that different MH diagnoses are associated with 

different triage groups.[209]  

8.6. Future directions 

Based on key findings (Section 8.3), the following areas are identified for 

future consideration across service provision, health informatics and research contexts. 

8.6.1. Mental health care system and service provision 

• Strengthening the roles and capabilities of primary care providers, general 

practitioners, and community service organisations to offer a more 

stepwise approach to MH care. The objective, to detect deterioration 
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earlier and improve management thus preventing further increase in MHdx 

ED presentations, particularly low acuity presentations. 

• Explore whether mobile community mental health teams with age-

appropriate skills across the life-span could minimise presentations and re-

presentations, given increasing presentation rates across all-groups, 

particularly for children and youth.  

• Ensuring EDs have access to age-appropriate MH professionals, especially 

for children and youth given the importance of these skill-sets has been 

identified internationally. 

• Review the National Emergency Access Target (NEAT) to ensure it is 

appropriate, specific and applicable for ED presentations with a MHdx, 

given the coincidence between the introduction of the NEAT and the 

increase in re-presentations to ED for a MHdx.  

• Strengthen national plans and strategies to control the use of psychoactive 

drugs; develop more effective jurisdiction-specific plans and strategies to 

control drugs and alcohol consumption; and enhance support in the 

community given the greatest absolute increase MHdx presentations in 

Australia was for psychoactive substance use, with increases observed in 

every jurisdiction. 

8.6.2. Reporting 

• Review the sensitivity and specificity of SNOMED-CT for MH 

presentations given the increase in presentations with an unspecified MH 

condition (F99) in NSW to ascertain if this increase is a coding system or 

jurisdictional level artefact; and 
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• Improve the quality, reliability of the Indigenous data, and the consistency 

of these data across jurisdictions. 

Given concerns that not all mental health related presentations are captured 

through F00-F99, when reporting data for MH-related presentations in hospital EDs, 

the AIHW should consider: 

• Expanding the breadth of MH diagnoses and definition of MH-related ED 

presentations to include the presentations for suicide and self-harm, noting 

current issues with capturing MH-related co-morbidities for the other ED 

presentations;  

• Provide data with cross-tabulations to enable greater consideration of 

sociodemographic factors on MH-related presentations in hospital EDs; 

and 

• Assess mental health-related emergency occasions of service. 

8.6.3. Research 

Further research should:  

• Employ unit record of multi-jurisdictional data to minimise the limitations 

of the secondary data used in research, including producing more 

informative cross-tabulations.  

• Assess the MHdx presentations for Indigenous Australians; 

• Assess the practicability and usefulness of additional diagnoses in 

assessing ED presentations by MH patients;  

• Through data-linkage 

o Assess re-presentations rates 

o Assess the sensitivity and specificity of ED diagnostic coding for 

intentional self-harm and suicide-related ED presentations, especially 
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those with underlying MH conditions with reference to admitted 

patient data. 

o Assess the multiple factors affecting the trend of MHdx presentations 

• Always provide single-year data for multiple-year timeframes to enable 

the determinations of trends and meta-analysis; and 

• Identify more fully the reasons behind the apparent increases in MHrED 

presentations, including the role of the resourcing of community mental 

health services, and changes in acute psychiatric inpatient bed numbers; 

8.7. Conclusion 

This thesis incorporates a systematic review of academic literature on the 

proportion of MHrED presentations between 1985 and 2015, and a series of studies 

examining the trends of MHdx presentations to Australian public hospital EDs between 

2004-05 and 2016-17 using the publicly available secondary data from AIHW reports. 

Within the peer-reviewed literature, MHdx presentations as a proportion of all ED 

presentations were found to increase in the US at the national level, and Australia at 

individual hospital and regional levels. In Australia, the proportion of MHdx 

presentations, defined as ICD-10 F-codes, has increased in all Australian jurisdictions 

between 2004-05 to 2016-17, but particularly since 2010-11. Across MH diagnostic 

groups, there were increases in the population rates of MHdx presentations for most, 

but particularly psychoactive substance use-related disorders. Increasing rates of MHdx 

presentations and MHdx presentations admitted underscores increasing (but 

underestimated) demand for MH treatment in Australian public hospitals both in EDs 

and inpatient care. Healthcare planning strategies for urgent and emergency care 

cannot afford to overlook the growing impact of youth and younger adults on MHdx 

presentations. To reduce the need for MH crisis care in Australian EDs, strategies are 
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required to reduce psychoactive substance use in the community, and policies may be 

needed to strengthen the capability of community MH services and primary care 

professionals to recognise, diagnose, and treat earlier in the course of illness. To 

comprehensively assess the burden of MHrED presentations, a national data-linking 

protocol is recommended. Within such an analysis, the definition of MH-related 

presentations could and should be expanded to include conditions which will be 

assigned a physical health- and/or injury-related code commonly associated with a MH 

condition. The use of an expanded definition is also recommended for the AIHW. The 

recording of multiple codes is also recommended to enable better monitoring of trends. 

In the interim, cross-tabulations across patient characteristics and outcomes of 

presentations would provide better insight into the roles of multiple factors affecting 

ED use for MH conditions.  
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Appendix 1: Metadata items in the NNAPEDCD 

METeOR 

identifier 

Metadata item Started 

Ended 

Code (format) and values Obligations Max 

occurs 

Definition 

 Patient’s characteristics      

270100 Patient—compensable status 2004-05 

2016-17 

N 

(1 = “Compensable”; 2 = “Non-compensable”; 9 = “Not stated/not known”) 

Mandatory 1 Whether or not a patient is a compensable 

patient 

429894 Address—Australian 

postcode, Australian postcode 

code (Postcode datafile) 

2013-14 

2016-17 

NNNN Mandatory 1 The Australian numeric descriptor for a postal 

delivery area for an address. 

270070 Person—area of usual 

residence, geographical 

location code (ASGC 2004) 

2004-05 

2005-06 

NNNNN Mandatory 1 Geographical location of usual residence of the 

person 

329147 Person—area of usual 

residence, geographical 

location code (ASGC 2005) 

2006-07 

2006-07 

NNNNN Mandatory 1 Geographical location of usual residence of the 

person 

341800 Person—area of usual 

residence, geographical 

location code (ASGC 2006) 

2007-08 

2007-08 

NNNNN Mandatory 1 Geographical location of usual residence of the 

person 

362291 Person—area of usual 

residence, geographical 

location code (ASGC 2007) 

2008-09 

2009-10 

NNNNN Mandatory 1 Geographical location of usual residence of the 

person 

386783 Person—area of usual 

residence, geographical 

location code (ASGC 2009) 

2010-11 

2010-11 

NNNNN Mandatory 1 Geographical location of usual residence of the 

person 

426285 Person—area of usual 

residence, geographical 

location code (ASGC 2010) 

2011-12 

2011-12 

NNNNN Mandatory 1 Geographical location of usual residence of the 

person 

455536 Person—area of usual 

residence, geographical 

location code (ASGC 2011) 

2012-13 

2012-13 

NNNNN Mandatory 1 Geographical location of usual residence of the 

person 

469909 Person—area of usual 

residence, statistical area 

level 2 (SA2) code (ASGS 

2011) 

2012-13 

2016-17 

N(9) Mandatory 1 The geographical region in which a person or 

group of people usually reside 

270277 Person—country of birth, 

code (SACC 1998)  

2004-05 

2009-10 

NNNN Conditional 1 The country in which the person was born 

370943 Person—country of birth, 

code (SACC 2008)  

2010-11 

2011-12 

NNNN Conditional 1 The country in which the person was born 
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459973 Person—country of birth, 

code (SACC 2011)  

2012-13 

2016-17 

NNNN Mandatory 1 The country in which the person was born 

287007 Person—date of birth 2004-05 

2016-17 

DDMMYYYY Mandatory 1 The date of birth of the person 

291036 Person—Indigenous status 2004-05 

2015-16 

N 

(1 = “Aboriginal but not Torres Strait Islander origin”; 2 = “Torres Strait Islander but not 

Aboriginal origin”; 3 = “Both Aboriginal and Torres Strait Islander origin”; 4 = “Neither 

Aboriginal nor Torres Strait Islander origin”; 9 = “Not stated/inadequately described”) 

Mandatory 1 Whether a person identifies as being of 

Aboriginal or Torres Strait Islander origin. 

This is in accord with the first two of three 

components of the Commonwealth definition 

602543 Person—Indigenous status 2016-17 

2016-17 

N 

(1 = “Aboriginal but not Torres Strait Islander origin”; 2 = “Torres Strait Islander but not 

Aboriginal origin”; 3 = “Both Aboriginal and Torres Strait Islander origin”; 4 = “Neither 

Aboriginal nor Torres Strait Islander origin”; 9 = “Not stated/inadequately described”) 

Mandatory 1 Whether a person identifies as being of 

Aboriginal or Torres Strait Islander origin. 

This is in accord with the first two of three 

components of the Commonwealth definition 

290046 Person—person identifier 2004-05 

2016-17 

XXXXXX[X(14)] Mandatory 1 Person identifier unique within an 

establishment or agency 

287316 Person—sex 2004-05 

2016-17 

N 

(1 = “Male”; 2 = “Female”; 3 = “Intersex or indeterminate”; 9 = “Not stated/inadequately 

described”) 

Mandatory 1 The biological distinction between male and 

female 

555463 Record—identifier 2014-15 X[X(79)] Mandatory 1 A record identifier that is unique to the 

reporting body 

270092 Episode of care—funding 

eligibility indicator 

(Department of Veterans' 

Affairs) 

2004-05 

2016-17 

N 

(1 = “Yes”; 2 = “No”) 

Mandatory 

(Conditional 

since 2010-11) 

1 Whether an eligible person's charges for this 

hospital admission are met by the Department 

of Veterans' Affairs (DVA) 

269973 Establishment—organisation 

identifier (Australian) 

2004-05 

2016-17 

NNX[X]NNNNN  Mandatory 1 The identifier for the establishment in which 

episode or event occurred. Each separately 

administered health care establishment to have 

a unique identifier at the national level. 

 ED presentations data      

 Presentation date and time      

270393 Health service event—

presentation date 

2004-05 

2005-06 

DDMMYYYY Mandatory 1 The date on which the patient/client presents 

for the delivery of a service. 

270080 Health service event—

presentation time 

2004-05 

2005-06 

hhmm Mandatory 1 The time at which the patient presents for the 

delivery of a service. 

313801 Non-admitted patient ED 

service episode—service 

commencement date 

2005-06 

2009-10 

DDMMYYYY Mandatory 1 The date on which a non-admitted patient ED 

service event commences. 

390398 Non-admitted patient ED 

service episode—service 

commencement date 

2010-11 

2011-12 

DDMMYYYY  Mandatory 1 The date on which a non-admitted patient ED 

service event commences 
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313806 Non-admitted patient ED 

service episode—service 

commencement time 

2005-06 

2009-10 

hhmm Mandatory 1 The time at which a non-admitted patient ED 

service event commences. 

390401 Non-admitted patient ED 

service episode—service 

commencement time 

2010-11 

2011-12 

hhmm Mandatory 1 The time at which a non-admitted patient ED 

service event commences 

471886 ED stay – presentation date 2012-13 

2016-17 

DDMMYYYY Mandatory 1 The date on which the patient/client presents 

for the delivery of an emergency department 

service 

471889 ED stay – presentation time 2012-13 

2016-17 

hhmm Mandatory 1 The time at which the patient presents for the 

delivery of an emergency department service 

474116 Non-admitted patient ED 

service episode—clinical care 

commencement 

date 

2012-13 

2015-16 

DDMMYYYY  Conditional 1 The date on which ED non-admitted clinical 

care commences 

621842 Non-admitted patient ED 

service episode—clinical care 

commencement 

date 

2016-17 

2016-17 

DDMMYYYY  Conditional 1 The date on which ED non-admitted clinical 

care commences 

474118 Non-admitted patient ED 

service episode—clinical care 

commencement 

time 

2012-13 

2015-16 

hhmm Conditional 1 The time at which emergency department non-

admitted clinical care commences 

621847 Non-admitted patient ED 

service episode—clinical care 

commencement time 

2016-17 

2016-17 

hhmm Conditional 1 The time at which emergency department non-

admitted clinical care commences 

 Episode end date and time      

474138 Non-admitted patient ED 

service episode—episode end 

date 

2012-13 

2015-16 

DDMMYYYY Mandatory 1 The date on which the non-admitted patient 

emergency department service episode ends 

621850 Non-admitted patient ED 

service episode—episode end 

date 

2016-17 

2016-17 

DDMMYYYY Mandatory 1 The date on which the non-admitted patient 

emergency department service episode ends 

322621 Non-admitted patient ED 

service episode—episode end 

time 

2006-07 

2010-11 

hhmm Mandatory 1 The time at which the non-admitted patient ED 

service episode ends. 

471904 Non-admitted patient ED 

service episode—episode end 

time 

2011-12 

2011-12 

hhmm Mandatory 1 The time at which the non-admitted patient ED 

service episode ends. 
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474169 Non-admitted patient ED 

service episode—episode end 

time 

2012-13 

2015-16 

hhmm Mandatory 1 The time at which the non-admitted patient ED 

service episode ends. 

621853 Non-admitted patient ED 

service episode—episode end 

time 

2016-17 

2016-17 

hhmm Mandatory 1 The time at which the non-admitted patient ED 

service episode ends. 

270404 Non-admitted patient ED 

service episode—service 

episode length, total minutes 

2004-05 

2010-11 

NNNNN Mandatory 1 The amount of time, measured in minutes, 

between when a patient presents at an ED for 

an ED service episode, and when the non-

admitted component of the ED service episode 

has concluded. 

472820 Non-admitted patient ED 

service episode—service 

episode length, total minutes 

2011-12 

2011-12 

NNNNN Mandatory 1 The amount of time, measured in minutes, 

between when a patient presents at an ED, and 

when the non-admitted ED service episode has 

concluded. 

474181 Non-admitted patient ED 

service episode—service 

episode length, total minutes 

2012-13 

2016-17 

NNNNN Mandatory 1 The amount of time, measured in minutes, 

between when a patient presents at an ED, and 

when the non-admitted ED service episode has 

concluded. 

322597 ED stay—physical departure 

date 

2005-06 

2011-12 

DDMMYYYY Mandatory 1 The date on which a patient departs an ED 

after a stay. 

474436 ED stay—physical departure 

date 

2012-13 

2015-16 

DDMMYYYY Mandatory 1 The date on which a patient departs an ED 

after a stay. 

621816 ED stay—physical departure 

date 

2016-17 

2016-17 

DDMMYYYY Mandatory 1 The date on which a patient departs an ED 

after a stay. 

322610 ED stay—physical departure 

time 

2005-06 

2011-12 

hhmm Mandatory 1 The time at which a patient departs an ED after 

a stay. 

474438 ED stay—physical departure 

time 

2012-13 

2015-16 

hhmm Mandatory 1 The time at which a patient departs an ED after 

a stay. 

621829 ED stay—physical departure 

time 

2016-17 

2016-17 

hhmm Mandatory 1 The time at which a patient departs an ED after 

a stay. 

 Diagnosis      

497496 ED stay—diagnosis 

classification type 

2013-14 

2014-15 

N.N 

(1.0 = “SNOMED-CT-AU (EDRS)”; 2.0 = “ICD-9-CM, 2nd edition”; 3.6 = “ICD-10-AM, 6th 

edition”; 3.7 = “ICD-10-AM, 7th edition”; 3.8 = “ICD-10-AM, 8th edition”; 3.9 = “ICD-10-

AM, 9th edition”; 9.0 = “No diagnosis classification provided”) 

Conditional 1 The type of classification used for recording 

emergency department diagnosis 

590662 ED stay—diagnosis 

classification type 

2015-16 

2016-17 

N.N Conditional 1 The type of classification used for recording 

emergency department diagnosis 
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(1.0 = “SNOMED-CT-AU (EDRS)”; 2.0 = “ICD-9-CM, 2nd edition”; 3.6 = “ICD-10-AM, 6th 

edition”; 3.7 = “ICD-10-AM, 7th edition”; 3.8 = “ICD-10-AM, 8th edition”; 9.0 = “No 

diagnosis classification provided”) 

497490 ED stay—principal diagnosis 2013-14 

2014-15 

X[X(8)] Conditional 1 The diagnosis established at the conclusion of 

the patient's attendance in an ED to be mainly 

responsible for occasioning the attendance 

following consideration of clinical assessment 

590664 ED stay—principal diagnosis 2015-16 

2016-17 

X[X(8)] Conditional 1 The diagnosis established at the conclusion of 

the patient's attendance in an ED to be mainly 

responsible for occasioning the attendance 

following consideration of clinical assessment 

497490 ED stay—additional 

diagnosis 

2013-14 

2014-15 

X[X(8)] Conditional 2 The condition or complaint coexisting with the 

ED principal diagnosis during a patient's 

attendance to the ED, as represented by a code 

590658 ED stay—additional 

diagnosis 

2015-16 

2016-17 

X[X(8)] Conditional 99 The condition or complaint coexisting with the 

ED principal diagnosis during a patient's 

attendance to the ED, as represented by a code 

 Urgency related group 

(URG) 

     

449585 ED stay—URG major 

diagnostic block 

2013-14 

2013-14 

N[AA] 

(1A = “Poisoning, comatose”; 1B = “Poisoning, conscious”; 1C = “Drug reaction”; 1D = 

“Alcohol/drug abuse and alcohol/drug induced mental disorders”; 2A = “Injury, multiple 

sites”; 2B = “Injury, single site, major”; 2Ba = “Injury, single site, minor”; 3A = “Circulatory 

system illness”; 3B = “Respiratory system illness”; 3C = “Digestive system illness”; 3D = 

“Urological illness”; 3E = “Neurological illness”; 3F = “Illness of the eyes”; 3G = “Illness of 

the ear, nose and throat”; 3H = “Musculoskeletal/connective tissue illness”; 3I = “Illness of 

skin, subcutaneous tissue, breast”; 3J = “Blood/immune system illness”; 3K = “Obstetric 

illness”; 3L = “Gynaecological illness”; 3M = “Male reproductive system illness”; 3N = 

“System infection/parasites”; 3O = “Illness of other and unknown systems”; 3P = 

“Newborn/neonate”; 3Q = “Hepatobiliary system illness”; 4 = “Psychiatric illness”; 5 = 

“Social problem”; 6 = “Other presentation”) 

Mandatory 1 The urgency related group (URG) major 

diagnostic block category into which the 

patient's ED diagnosis is grouped 

547612 ED stay—URG major 

diagnostic block 

2014-15 

2016-17 

N[AA] 

(1A = “Poisoning”; 1C = “Drug reaction”; 1D = “Alcohol/drug abuse and alcohol/drug induced 

mental disorders”; 2A = “Injury, multiple sites”; 2B = “Injury, single site, major”; 2Ba = 

“Injury, single site, minor”; 3A = “Circulatory system illness”; 3B = “Respiratory system 

illness”; 3C = “Digestive system illness”; 3D = “Urological illness”; 3E = “Neurological 

illness”; 3F = “Illness of the eyes”; 3G = “Illness of the ear, nose and throat”; 3H = 

“Musculoskeletal/connective tissue illness”; 3I = “Illness of skin, subcutaneous tissue, breast”; 

3J = “Blood/immune system illness”; 3K = “Obstetric illness”; 3L = “Gynaecological illness”; 

3M = “Male reproductive system illness”; 3N = “System infection/parasites”; 3O = “Illness of 

Mandatory 1 The urgency related group (URG) major 

diagnostic block category into which the 

patient's ED diagnosis is grouped 
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other and unknown systems”; 3P = “Newborn/neonate”; 3Q = “Hepatobiliary system illness”; 

3R = “Endocrine, nutritional and metabolic system illness”; 3S = “Allergy”; 4 = “Psychiatric 

illness”; 5 = “Social problem”; 6 = “Other presentation”; 9 = “Not stated/inadequately 

described”) 

498030 ED stay—URG (v1.3) 2013-14 

2016-17 

[X]N[N] Mandatory 1 A patient classification scheme which provides 

a means of relating the number and types of 

patients treated in an ED 

 Episode-end-

status/Departure status 

     

270001 Non-admitted patient ED 

service episode—patient 

departure status 

2004-05 

2005-06 

N 

(1 = “Admitted to this hospital (including to units or beds within the ED”; 2 = “Non-admitted 

patient ED service episode completed - departed without being admitted or referred to another 

hospital”; 3 = “Referred to another hospital for admission”; 4 = “Did not wait to be attended 

by a health care professional”; 5 = “Left at own risk after being attended by a health care 

professional but before the non-admitted patient ED service episode was completed”; 6 = 

“Died in ED as a non-admitted patient”; 7 = “Dead on arrival, not treated in ED”) 

Mandatory 1 The status of the patient at the end of the non-

admitted patient ED service episode 

322641 Non-admitted patient ED 

service episode—episode end 

status 

2006-07 

2010-11 

N 

(1 = “Admitted to this hospital (including to units or beds within the ED)”; 2 = “Non-admitted 

patient ED service episode completed - departed without being admitted or referred to another 

hospital”; 3 = “Non-admitted patient ED service episode completed - referred to another 

hospital for admission”; 4 = “Did not wait to be attended by a health care professional”; 5 = 

“Left at own risk after being attended by a health care professional but before the non-admitted 

patient ED service episode was completed”; 6 = “Died in ED as a non-admitted patient”; 7 = 

“Dead on arrival, not treated in ED”) 

Mandatory 1 The status of the patient at the end of the non-

admitted patient ED service episode 

471901 Non-admitted patient ED 

service episode—episode end 

status 

2011-12 

2011-12 

N 

(1 = “Admitted to this hospital”; 2 = “Non-admitted patient ED service episode completed - 

departed without being admitted or referred to another hospital”; 3 = “Non-admitted patient 

ED service episode completed - referred to another hospital for admission”; 4 = “Did not wait 

to be attended by a health care professional”; 5 = “Left at own risk after being attended by a 

health care professional but before the non-admitted patient ED service episode was 

completed”; 6 = “Died in ED as a non-admitted patient”; 7 = “Dead on arrival, ED clinician 

certified the death of patient”) 

Mandatory 1 The status of the patient at the end of the non-

admitted patient ED service episode 

474159 Non-admitted patient ED 

service episode—episode end 

status 

2012-13 

2015-16 

N 

(1 = “Admitted to this hospital (either short stay unit, hospital-in-the-home or non-ED hospital 

ward)”; 2 = “Non-admitted patient ED service episode completed - departed without being 

admitted or referred to another hospital”; 3 = “Non-admitted patient ED service episode 

completed - referred to another hospital for admission”; 4 = “Did not wait to be attended by a 

health care professional”; 5 = “Left at own risk after being attended by a health care 

professional but before the non-admitted patient ED service episode was completed”; 6 = 

Mandatory 1 The status of the patient at the end of the non-

admitted patient ED service episode 
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“Died in ED as a non-admitted patient”; 7 = “Dead on arrival, ED clinician certified the death 

of patient”) 

616654 Non-admitted patient ED 

service episode—episode end 

status 

2016-17 

2016-17 

N 

(1 = “Admitted to this hospital (either short stay unit, hospital-in-the-home or non-ED hospital 

ward)”; 2 = “Non-admitted patient ED service episode completed - departed without being 

admitted or referred to another hospital”; 3 = “Non-admitted patient ED service episode 

completed - referred to another hospital for admission”; 4 = “Did not wait to be attended by a 

health care professional”; 5 = “Left at own risk after being attended by a health care 

professional but before the non-admitted patient ED service episode was completed”; 6 = 

“Died in ED as a non-admitted patient”; 7 = “Dead on arrival, ED clinician certified the death 

of patient”; 8 = “Registered, advised of another health care service, and left the ED without 

being attended by a health care professional) 

Mandatory 1 The status of the patient at the end of the non-

admitted patient ED service episode 

 Transport mode (arrival)      

270000 Non-admitted patient ED 

service episode—transport 

mode (arrival) 

2004-05 

2005-06 

N 

(1 = “Ambulance, air ambulance or helicopter rescue service”; 2 = “Police/correctional 

services vehicle”; 8 = “Other”; 9 = “Not stated/unknown”) 

Mandatory 1 The mode of transport by which the person 

arrives at the ED 

471921 ED stay—transport mode 

(arrival) 

2012-13 

2016-17 

N 

(1 = “Ambulance, air ambulance or helicopter rescue service”; 2 = “Police/correctional 

services vehicle”; 8 = “Other”; 9 = “Not stated/unknown”) 

Mandatory 1 The mode of transport by which the person 

arrives at the ED 

 Triage date and time      

313815 Non-admitted patient ED 

service episode—triage date 

2005-06 

2011-12 

DDMMYYYY Mandatory 1 The date on which the patient is triaged. 

474189 Non-admitted patient ED 

service episode—triage date 

2012-13 

2016-17 

DDMMYYYY Conditional 1 The date on which the patient is triaged. 

313817 Non-admitted patient ED 

service episode—triage time 

2005-06 

2011-12 

hhmm Mandatory 1 The time at which the patient is triaged 

474193 Non-admitted patient ED 

service episode—triage time 

2012-13 

2016-17 

hhmm Conditional 1 The time at which the patient is triaged 

 Triage category      

270078 Non-admitted patient ED 

service episode—triage 

category 

2004-05 

2005-06 

N 

(1 = “Resuscitation: immediate, within seconds”; 2 = “Emergency: within 10 minutes”; 3 = 

“Urgent: within 30 minutes”; 4 = “Semi-urgent: within 60 minutes”; 5 = “Non-urgent: within 

120 minutes”) 

Mandatory 1 The urgency of the patient's need for medical 

and nursing care 

390392 Non-admitted patient ED 

service episode—triage 

category 

2010-11 

2010-11 

N 

(1 = “Resuscitation: immediate, within seconds”; 2 = “Emergency: within 10 minutes”; 3 = 

“Urgent: within 30 minutes”; 4 = “Semi-urgent: within 60 minutes”; 5 = “Non-urgent: within 

120 minutes”) 

Mandatory 1 The urgency of the patient's need for medical 

and nursing care as assessed at triage 
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471926 Non-admitted patient ED 

service episode—triage 

category 

2011-12 

2011-12 

N 

(1 = “Resuscitation: immediate, within seconds”; 2 = “Emergency: within 10 minutes”; 3 = 

“Urgent: within 30 minutes”; 4 = “Semi-urgent: within 60 minutes”; 5 = “Non-urgent: within 

120 minutes”) 

Mandatory 1 The urgency of the patient's need for medical 

and nursing care as assessed at triage 

474185 Non-admitted patient ED 

service episode—triage 

category 

2012-13 

2016-17 

N 

(1 = “Resuscitation: immediate, within seconds”; 2 = “Emergency: within 10 minutes”; 3 = 

“Urgent: within 30 minutes”; 4 = “Semi-urgent: within 60 minutes”; 5 = “Non-urgent: within 

120 minutes”) 

Conditional 1 The urgency of the patient's need for medical 

and nursing care as assessed at triage 

 Type of visit to ED      

270362 Non-admitted patient ED 

service episode—type of visit 

to ED 

2004-05 

2005-06 

N 

(1 = Emergency presentation: attendance for an actual or suspected condition which is 

sufficiently serious to require acute unscheduled care”; 

2 = Return visit, planned: presentation is planned and is a result of a previous ED presentation 

or return visit”; 

3 = “Pre-arranged admission: a patient who presents at the ED for either clerical, nursing or 

medical processes to be undertaken, and admission has been pre-arranged by the referring 

medical officer and a bed allocated”; 

4 = “Patient in transit: the ED is responsible for care and treatment of a patient awaiting 

transport to another facility”; 

5 = “Dead on arrival: a patient who is dead on arrival at the ED”) 

Mandatory 1 The reason the patient presents to an ED 

474195 ED stay—type of visit to ED 2012-13 

2013-14 

N 

(1 = Emergency presentation: attendance for an actual or suspected condition which is 

sufficiently serious to require acute unscheduled care”; 

2 = Return visit, planned: presentation is planned and is a result of a previous ED presentation 

or return visit”; 

3 = “Pre-arranged admission: a patient who presents at the ED for either clerical, nursing or 

medical processes to be undertaken, and admission has been pre-arranged by the referring 

medical officer and a bed allocated”; 

4 = “Patient in transit: the ED is responsible for care and treatment of a patient awaiting 

transport to another facility”; 

5 = “Dead on arrival: a patient who is dead on arrival at the ED”) 

Mandatory 1 The reason the patient presents to an ED 

495958 ED stay—type of visit to ED 2014-15 

2016-17 

N 

(1 = Emergency presentation”; 2 = Return visit, planned”; 3 = “Pre-arranged admission”; 4 = 

“Patient in transit”; 5 = “Dead on arrival”) 

Mandatory 1 The reason the patient presents to an ED 

 Waiting time      

270007 Non-admitted patient ED 

service episode—waiting 

time (to service delivery), 

total minutes 

2004-05 

2004-05 

NNNNN Mandatory 1 The time elapsed in minutes for each patient 

from presentation in the ED to a service 

occurrence of a specific event related to 

service delivery 
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390412 Non-admitted patient ED 

service episode—waiting 

time (to service delivery), 

total minutes 

2010-11 

2011-12 

NNNNN Mandatory 1 The time elapsed in minutes for each patient 

from presentation in the ED to the 

commencement of the ED service event 

471932 ED stay—waiting time (to 

commencement of clinical 

care), total minutes 

2012-13 

2015-16 

NNNNN Conditional 1 The time elapsed in minutes for each patient 

from presentation in the ED to the 

commencement of the ED non-admitted 

clinical care 

621840 ED stay—waiting time (to 

commencement of clinical 

care), total minutes 

2016-17 

2016-17 

NNNNN Conditional 1 The time elapsed in minutes for each patient 

from presentation in the ED to the 

commencement of the ED non-admitted 

clinical care 

Abbreviation: ED: Emergency Department; METeOR: Metadata Online Repository; ASGC: Australian Standard Geographical Classification; ASGS: Australian Statistical Geography Standard; SACC: Standard Australian 

Classification of Countries; DVA: Department of Veterans' Affairs; URG: Urgency Related Group; SNOMED-CT-AU (EDRS): Systematized Nomenclature of Medicine - Clinical Terms - Australian version (Emergency Department 

Reference Set); ICD: International Statistical Classification of Diseases and Related Health Problems 

Source: Metadata Online Registry: Non-admitted patient emergency department care NMDS 2004-05 to 2015-16[71-82] 



 

 

P
age 24

7 

A
p

p
e

n
d

ice
s 

Q
u

a
n

g
 N

h
a

t T
ra

n
 

Appendix 2: Public hospital peer group classification 

Peer group Sub-group Definition 

Principal referral and 

specialist women’s & 

children’s hospitals 

Principal referral M a j o r  c i t y  h o s p i t a l s  w i t h  > 2 0 , 0 0 0  a c u t e  c a s e m i x - a d j u s t e d  s e p a r a t i o n s  a n d  R e g i o n a l  h o s p i t a l s  w i t h  

> 1 6 , 0 0 0  a c u t e  c a s e m i x - a d j u s t e d  s e p a r a t i o n s  p e r  a n n u m .  

Specialist women’s and children’s S p e c i a l i s e d  a c u t e  w o m e n ’ s  a n d  c h i l d r e n ’ s  h o s p i t a l s  w i t h  > 1 0 , 0 0 0  a c u t e  c a s e m i x - a d j u s t e d  s e p a r a t i o n s  

p e r  a n n u m .  

Large hospitals Major city M a j o r  c i t y  a c u t e  h o s p i t a l s  t r e a t i n g  > 1 0 , 0 0 0  a c u t e  c a s e m i x - a d j u s t e d  s e p a r a t i o n s  p e r  a n n u m .  

Regional and remote R e g i o n a l  a c u t e  h o s p i t a l s  t r e a t i n g  > 8 , 0 0 0  a c u t e  c a s e m i x - a d j u s t e d  s e p a r a t i o n s  p e r  a n n u m ,  a n d  r e m o t e  

h o s p i t a l s  w i t h  > 5 , 0 0 0  c a s e m i x - a d j u s t e d  s e p a r a t i o n s .  

Medium hospitals Group 1 M e d i u m  a c u t e  h o s p i t a l s  i n  R e g i o n a l  a n d  M a j o r  c i t y  a r e a s  t r e a t i n g  b e t w e e n  5 , 0 0 0  a n d  1 0 , 0 0 0  a c u t e  

c a s e m i x - a d j u s t e d  s e p a r a t i o n s  p e r  a n n u m .  

Group 2 M e d i u m  a c u t e  h o s p i t a l s  i n  R e g i o n a l  a n d  M a j o r  c i t y  a r e a s  t r e a t i n g  b e t w e e n  2 , 0 0 0  a n d  5 , 0 0 0  a c u t e  

c a s e m i x - a d j u s t e d  s e p a r a t i o n s  p e r  a n n u m ,  a n d  a c u t e  h o s p i t a l s  t r e a t i n g  < 2 , 0 0 0  c a s e m i x - a d j u s t e d  

s e p a r a t i o n s  p e r  a n n u m  b u t  w i t h  > 2 , 0 0 0  s e p a r a t i o n s  p e r  a n n u m .  

Small acute hospitals Regional S m a l l  R e g i o n a l  a c u t e  h o s p i t a l s  ( m a i n l y  s m a l l  c o u n t r y  t o w n  h o s p i t a l s ) ,  a c u t e  h o s p i t a l s  t r e a t i n g  < 2 , 0 0 0  

s e p a r a t i o n s / y e a r ,  a n d  w i t h  < 4 0 %  n o n - a c u t e  a n d  o u t l i e r  p a t i e n t  d a y s  o f  t o t a l  p a t i e n t - d a y s .  

Remote S m a l l  r e m o t e  h o s p i t a l s  ( < 5 , 0 0 0  a c u t e  c a s e m i x - a d j u s t e d  s e p a r a t i o n s  b u t  n o t  ‘ M u l t i p u r p o s e  s e r v i c e s ’  

a n d  n o t  ‘ S m a l l  n o n - a c u t e ’ ) .  M o s t  a r e  < 2 , 0 0 0  s e p a r a t i o n s .  

Sub-acute and 

nonacute hospitals 

Small non-acute 

Multi-purpose services 

Hospices; Rehabilitation; Mother-craft 

S m a l l  n o n - a c u t e  h o s p i t a l s ,  t r e a t i n g  < 2 , 0 0 0  s e p a r a t i o n s  p e r  a n n u m ,  a n d  w i t h  m o r e  t h a n  4 0 %  n o n - a c u t e  

a n d  o u t l i e r  p a t i e n t  d a y s  o f  t o t a l  p a t i e n t  d a y s .  
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Other non-acute F o r  e x a m p l e ,  g e r i a t r i c  t r e a t m e n t  c e n t r e s  c o m b i n i n g  r e h a b i l i t a t i o n  a n d  p a l l i a t i v e  c a r e  w i t h  a  s m a l l  

n u m b e r  o f  a c u t e  p a t i e n t s  

Un-peered and other 

hospitals 

 P r i s o n  m e d i c a l  s e r v i c e s ,  d e n t a l  h o s p i t a l s ,  s p e c i a l  c i r c u m s t a n c e  h o s p i t a l s ,  M a j o r  c i t y  h o s p i t a l s  w i t h  

< 2 , 0 0 0  a c u t e  c a s e m i x - a d j u s t e d  s e p a r a t i o n s ,  h o s p i t a l s  w i t h  < 2 0 0  s e p a r a t i o n s ,  e t c .  

Psychiatric hospitals   

Sources: Australian Hospital Statistics,[46,83-94] 
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