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Abstract 

 
Background 

Emergency medicine physicians and psychiatric staff face a 

challenging job in risk stratifying patients presenting with 

suicide attempts to predict which patients need intensive 

care unit admission, hospital admission or can be  

discharged with psychiatry follow up. 

Aims 

This study aims to analyse patients who were admitted to 

the intensive care unit or regular ward for suicide attempt, 

and the methods they employed in a rural Australian base 

hospital. 

Method 

We conducted a retrospective analysis of patients who 

presented  with  suicide attempts to  the Rockhampton Base 

Hospital Emergency Department, Queensland Australia  

from 1 September 2007 to 31 August 2009. Multivariate 

logistic regression was undertaken to identify risk factors for 

ICU and regular ward admission, and predictors of suicide 

method. 

Results 

There were 570 patients presenting with suicide attempts, 

74 of which were repeat suicide attempts. There was a 10- 

fold increase in the odds of intensive care unit or ICU 

admission (CI 1.45-81.9, p=0.02) for patients who presented 

with drug overdose. Increased age (OR=1.02, 95 per cent CI 

1.00-1.03, p=0.05), drug overdose (OR=2.69, 95 per cent CI 

1.37-5.29, p=0.004), and previous suicide attempt (OR=1.53, 

95 per cent CI 1.03-2.28, p=0.03) were significantly 

correlated with hospital admission. Male patients (OR=2.76, 

95 per cent CI 1.43-5.30, p=0.002) and Aboriginal patients 

(OR=3.38, 95 per cent CI 1.42-8.05, p=0.006) were more 

likely to choose hanging as a suicide method. 

Conclusion 

We identified drug overdose as a strong predictor of ICU 

admission, while age, drug overdose and history of previous 

suicide attempts predict hospital admission. We 

recommend reviewing physician practices, especially safe 

medication, in suicide risk patients. Our study also highlights 

the need for continued close collaboration by acute care 

and community mental health providers for quality 

improvement. 
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What this study adds: 

1. There are few studies looking at risk factors for ICU or 

regular ward admission after a suicide attempt, especially in 

rural Australia. 

2. We identified drug overdose as a strong predictor of ICU 

admission, while age, drug overdose and history of previous 

suicide attempts predict hospital admission. 

3. We recommend safer medication prescribing for patients 

at risk for suicide and continued collaborative efforts 

between acute care and community mental health 

providers. 

 
 

Background 
Suicide is a major public health issue in Australia and 

worldwide.
1-3 

The World Health Organisation (WHO) has 

published that every year almost one million people die 

from suicide. Over the last 45 years, suicide rates have 

increased by 60 per cent worldwide, especially in men 

between 15-44 years and those with depression,  alcohol 

and drug use. These figures do not include suicide attempts, 

which have been reported to be 20 times more common 

than completed suicide.
2 

The management of suicide 

attempts is a challenge for emergency departments and 

hospitals already pressured for resources.
3-5 

Studies have 

shown approximately one-third of patients with suicide 

attempts are admitted to medical wards and 5-10 per cent 

to the intensive care unit.
4,5 

There are also major cascade 

effects on family, relationships, work and society as a 

whole.
6 

In Australia there are over 2000 suicide deaths a 

year - 2,361 alone in 2010.
7 

In 2010, the Australian 

Government announced a $274 million Taking Action to 

Tackle Suicide package to address this important issue.
6 

There have been particular concerns of the high rates of 

suicide in the male population under 40 years of age,
1 

Aboriginal ethnicity
3,6-10 

and those living in rural areas.
10 

It is 

difficult to estimate the number of non-fatal suicide 

attempts in Australia, since many people who attempt 

suicide remain unreported or are recorded as accidents.
8 

In 

2005-6, there were 23,778 patients hospitalised in Australia 

with intentional self-harm; a large majority (82 per cent) of 

self-harm were poisoning, including drug overdose.
11

 

 
Our study investigated the risk factors for ICU admission 

after a suicide attempt in a community teaching hospital. 

ICU beds are a limited and costly resource. Australia has 

approximately 7.5 ICU beds per 100,000
12 

and the average 

ICU day cost is AU$2670.
13 

Rural and remote Australia 

represents further challenges for scarce ICU resources.
12 

More importantly the tragic human cost to families, friends 

and the greater Australian community is difficult to fully 

quantify. There are currently few studies on patients who 

present with suicide attempts in rural Australia. Our study 

used chart audited data, which is more accurate than 

medical coded hospitalised self-harm data that is currently 

being used.
8

 

 

Method 
Rockhampton Hospital, Queensland, Australia is a 230-bed 

community teaching hospital, which serves a population of 

74,530 and serves as a major referral centre for the wider 

Central Queensland population of 187,916 people and 

covering an area of 122,971.5 km².
16 

We conducted a 

retrospective analysis of patients who presented  with 

suicide attempts to the Rockhampton Base Hospital 

Emergency Department from 1 September 2007 to 31 

August 2009. Over this study period, there  were  81,196 

total patient presentations with 16,246 hospital 

admissions.
17

 

 
To collect data we used a preformatted standardised form. 

Data collected included demographic variables (age, 

marriage status, religion and employment), suicide method, 

disposition (admission or discharge status), diagnosed 

psychiatric illness, history of alcohol or substance use and 

previous suicide attempt. A head researcher supervised and 

reviewed data collected to improve inter-rater reliability of 

data extraction. A summary of the data collected is found in 

Table 1. The inclusion criterion for the study was 

presentation with a suicide attempt. Patients were screened 

by retrospectively reviewing all emergency patient visits 

during this two-year period using electronic (Emergency 

Department Information System) and paper chart records. 

We also cross-referenced with psychiatry data records, 

psychiatry suicide attempt database and hospital admission 

data. At the time of data extraction, we excluded patients 

with self-harm but no intent of completing suicide as 

assessed by emergency and psychiatric evaluation. This 

included accidental poisoning or incidents, intentional 

alcohol or drug abuse and superficial cutting with no intent 

of suicide. We excluded patients who were deceased before 

arrival to the Emergency Department and those who were 

referred directly to the psychiatric service. 

 
Our primary outcome was admission to the intensive care 

unit. The secondary outcome was hospital admission. We 

also identified factors associated with the suicide method. 

We used a coding system during data collection; no 

protected health information was stored. For statistical 

significance, p<0.05 was employed. All statistical analyses 

were conducted in MATLAB version R2010b (MathWorks, 

Natick, MA, USA). For each multivariate regression model, 

patients with missing data were excluded. 
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Results 

During the study period, September 1 2007 to August 31 

2009, there were 570 patients who presented with suicide 

attempt. Of these, 74 patients were repeat suicide attempt 

presentations. 

Table 1: Basic statistics of the patient cohort 
 

Gender (male) 247 (43.3%) 

Age (yrs), median [Q1,Q3] 2719,40 

Marital Status  

Never 362 (64.3%) 

Married or de facto 132 (23.4%) 

Divorced 59 (10.5%) 

Widowed 10 (1.8%) 

Ethnicity  

Non-Aborigine 513 (90.5%) 

Aborigine 47 (8.3%) 

Aborigine and Torres Strait Islander 7 (1.2%) 

Religion (any religion) 272 (49.3%) 

Employment Status  

Unemployed 124 (21.1%) 

Employed 184 (32.9%) 

Student 91 (16.2%) 

Home duties 66 (11.8%) 

Retired 49 (8.8%) 

Others 46 (8.2%) 

Suicide method  

Drug overdose 378 (66.3%) 

Hanging 53 (9.3%) 

Laceration 87 (15.3%) 

Others 52 (9.1%) 

Disposition  

Discharged 296 (51.9%) 

Mental Health Inpatient Ward 86 (15.1%) 

Medical or Surgical Ward 82 (14.4%) 

ICU 73 (12.8%) 

Others 33 (5.8%) 

Psychological diagnosis  

None 67 (12.1%) 

Depression 397 (71.4%) 

Others 92 (16.5%) 

Previous suicide attempt 318 (56.6%) 

History of alcohol or substance abuse 327 (62.4%) 

 
Table 1 describes the patient cohort. There were more 

females than males, and the median age was 27 years; 8.3 

per cent were of Aboriginal origin. Roughly a third of the 

patients (32.9 per cent) were employed while 21.1 per cent 

were unemployed. The most common method of suicide 

attempt was drug overdose (66.3 per cent), followed by 

laceration (15.3 per cent). Roughly half of the patients were 

discharged after psychiatric evaluation (51.9 per cent); the 

rest were admitted to the in-patient psychiatric ward (15.1 

per cent), medical ward (14.4 per cent), or intensive care 

unit (12.8 per cent). The majority of the patients also had a 

previous suicide attempt (56.6 per cent) and a history of 

alcohol or substance abuse (62.4 per cent). 

 
Table 2: Multivariate logistic regression results for ICU 

admission (N=509, AUC=0.727, Hosmer-Lemeshow p=0.68) 

 OR 95% CI p-value 

Male gender  1.29 0.72-2.32 0.40 

Age (yrs)  1.02 1.00-1.04 0.08 

Aborigine  0.49 0.11-2.17 0.34 

Depression  0.82 0.43-1.55 0.53 

Suicide method
1

     

Drug overdose 
 10.89 

* 
1.45-81.90 0.02 

Hanging  5.44 0.57-51.64 0.14 

Laceration
2

  N/A N/A N/A 

Others  1 N/A N/A 

History   of   alcohol 

substance abuse 

or 
1.79 0.95-3.38 0.07 

 
N/A: not applicable 

* statistically significant (p<0.05) 
1  

with “others” as reference 
2 

no patient with laceration in the model was admitted to ICU Note: 

only six covariates were included because only 58 patients in the 

cohort were admitted to ICU 

 
Table 2 shows the multivariate logistic regression results for 

ICU admission. There was a 10-fold increase in the odds of 

intensive care unit or ICU admission (CI 1.45-81.9, p=0.02) 

for patients who presented with drug overdose than those 

who used other methods, specifically hanging or laceration. 

 
Table 3 shows the risk factors for hospital admission. Older 

patients (OR=1.02, 95 per cent CI 1.00-1.03, p=0.05), drug 

overdose (OR=2.69, 95 per cent CI 1.37-5.29, p=0.004), and 

previous suicide attempt (OR=1.53, 95 per cent CI 1.03-2.28, 

p=0.03) were significant predictors of hospital admission. 

 
Finally, Table 4 shows the variables associated with hanging. 

Male patients (OR=2.76, 95 per cent CI 1.43-5.30, p=0.002) 

and Aboriginal patients (OR=3.38, 95 per cent CI 1.42-8.05, 

p=0.006) were more likely to present with hanging. 
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Table 3: Multivariate logistic regression results for hospital 

admission (N=486, AUC=0.649, Hosmer-Lemeshow p=0.69) 

 OR 95% CI p-value 

Male gender 1.08 0.72-1.62 0.70 

Age (yrs) 1.02* 1.00-1.03 0.05 

Married 1.37 0.86-2.20 0.19 

Aborigine 1.01 0.49-2.06 0.99 

Religious 0.86 0.59-1.26 0.45 

Unemployed 0.97 0.60-1.56 0.89 

Suicide method
1

    

Drug overdose 2.69* 1.37-5.29 0.004 

Hanging 1.74 0.73-4.16 0.21 

Laceration 1.11 0.49-2.51 0.81 

Others 1 N/A N/A 

Depression 1.23 0.80-1.88 0.34 

Previous suicide 

attempt 
1.53* 1.03-2.28 0.03 

History of alcohol or 

substance abuse 
1.02 0.67-1.54 0.94 

N/A: not applicable 

* statistically significant (p<0.05) 
1  with “others” as reference 

 
Table 4: Multivariate logistic regression results for hanging 

as method of suicide attempt (N=510, AUC=0.705, Hosmer- 

Lemeshow p=0.29) 

 
OR 95% CI 

p- 

value 

Male gender 2.76* 1.43-5.30 0.002 

Age (yrs) 0.97 0.95-1.00 0.05 

Aborigine 3.38* 1.42-8.05 0.006 

Depression 1.59 0.79-3.21 0.19 

History   of   alcohol   or 

substance abuse 
1.27 0.63-2.58 0.50 

 
* statistically significant (p<0.05) 

Note: only five covariates were included because only 48 patients 

in the model hung themselves 

 

Discussion 
Suicide attempts in Australia are a major public health issue. 

The main findings of our study were that patients who 

attempted suicide with a drug overdose had a 10-fold 

increase in the odds of ICU admission. Increased age, drug 

overdose and previous suicide attempt were significantly 

correlated with hospital admission; notably over half of the 

patients who presented had previous suicide attempts. 

Finally, male gender patients and Aboriginal patients were 

more likely to choose hanging as a suicide method. 

 
Our study undertaken in a rural community  teaching 

hospital found 570 patients who presented with suicide 

attempt  over  the  two-year  study  period.  This  number  is 

consistent with a previous study in a larger size rural 

Australian hospital, which had identified 335 patients with 

suicide attempt presentations and 46 patients with repeat 

suicide attempt over a one-year study period.
5 

Our cohort 

had a disproportionately higher proportion of Aboriginal 

patients (8.4 per cent) compared with the Aboriginal 

Queensland state population (3.6 per cent).
18 

The most 

common method was drug overdose (66.3 per cent). Similar 

percentages of suicide attempts from overdose have been 

found from retrospective studies in Australia (63.8  per 

cent),
5 

and the United States (68 per cent).
4 

We were 

particularly interested in ICU admissions from suicide 

attempts because these patients have poorer outcome. 12.8 

per cent of the patients that presented with a suicide 

attempt were admitted to the ICU, which is consistent with 

previous studies.
4,5 

Of these patients, six died in the ICU. In 

comparing to other recorded deaths from suicide not 

presenting to Rockhampton hospital, we contacted the 

coroner for the City of Rockhampton. There were three 

other patients who died from suicide that were confirmed 

by autopsies during this period.
19 

Patients with drug 

overdose had a more than 10-fold increased odds of being 

admitted to the ICU. 

 

We also analysed hanging, as it is the most frequently used 

method of suicide in Australia, compared with drug 

overdose, which is the most common method of suicide 

attempt.
7,11 

We found that men and Aborigines are more 

likely to present with hanging. In a study of 28 community 

suicides in Australia over a five-year period, all Aboriginal 

suicide deaths were from hanging.
15 

In addition, alcohol and 

cannabis were present in 40 per cent of toxicology analysis. 

An analysis of all suicides in the Northern Territory  state 

from 1981 to 2002 found 49 per cent of all patients had 

mental illness diagnosis and 72 per cent were associated 

with alcohol and substance use.
20 

There is a paucity of 

studies looking at suicide attempts among the rural and 

Aboriginal populations.
5 

None had analysed risk factors for 

ICU admissions, which has implications on health care 

planning given the scarcity of critical care resources in rural 

Australia. 

 
A major limitation of this study is its retrospective design. It 

is also a single centre study; its findings need to be validated 

in other rural base hospitals. However, due to the high 

expense of cohort and multi-centre studies in this research 

area, we believe that our study is an important addition to 

the literature particularly in light of the prevailing 

government priority in suicide prevention. 

 
We believe our findings will help inform suicide prevention 

health policy  and assist emergency  departments  with  risk 
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stratification of patients who present with suicide attempt. 

We have identified drug overdose, particularly multiple drug 

overdose, as a strong predictor for ICU admission. We 

recommend reviewing physician practices, especially safe 

medication prescribing among at risk patients. Means 

restriction has been successful in reducing suicide rates with 

firearms, barbiturates, domestic gas detoxification and 

vehicle emissions.
21 

Focusing on reducing alcohol and drug 

abuse, and preventing and treating depression are 

paramount. The WHO recognises that in Western 

populations, it is important to focus on  adequate  

prevention and treatment of depression and alcohol and 

substance use disorders. In improving effective suicide 

prevention strategies, the WHO also recommends  

restriction of common methods of suicide, such as firearms 

or toxic substances like pesticides, which have been  

effective in reducing suicide rates.
2 

However, given the 

complexity of studying the risk for suicide, there is limited 

evidence to guide primary care physicians in the assessment 

and management of suicide risk.
23,24

 

 

Our study highlights the need for a better interface between 

the hospital and community resources, and for new 

strategies developed collaboratively by acute care and 

community mental health providers. Analysis of hospital 

records provides useful information that can help 

community health providers in developing quality 

improvement projects to reduce acute care utilisation. Such 

a collaborative approach has been implemented in Norway, 

where a multi-disciplinary chain-of-care network provides 

follow up after suicide attempts leading to lower treatment 

drop out and repeat suicide attempts. 
25

 

 
Conclusion 
Suicide attempts are a major public health issue in Australia. 

For emergency physicians and acute psychiatric providers 

risk assessment of these patients has been difficult. We 

identified drug overdose as a strong predictor of ICU 

admission. For hospital admission we identified age, drug 

overdose and history of previous suicide attempts as 

predictors. Safer medication prescription practice must be 

implemented especially by those caring for at risk patients. 

Our study also highlights the need for a closer collaboration 

between acute care and community mental health  

providers in regularly reviewing data for quality 

improvement. 

 

References 
1. Australian Bureau of Statistics. Suicides: Recent Trends, 

Australia, 1994 to 2004. [Internet]. Available from: 

http://www.abs.gov.au/ausstats/abs@.nsf/0/a61b65ae88e 

bf976ca256def00724cde (accessed Dec 2011). 

2. World Health Organization. WHO suicide prevention. 

[Internet]. Available from: 

http://www.who.int/mental_health/prevention/suicide/sui 

cideprevent/en/ (accessed  Oct 2013). 

3. Goldney RD. A global view of suicidal behaviour. Emerg 

Med 2002 Mar;14(1):24-34. 

4. Doshi A, Boudreaux ED, Wang N, Pelletier AJ, Camargo CA 

Jr. National study of US emergency department visits for 

attempted suicide and self-inflicted injury, 1997-2001. Ann 

Emerg Med. 2005 Oct;46(4):369-75. 

5. Taylor DM, Cameron PA, Eddey D. Recurrent overdose: 

patient characteristics, habits, and outcomes. J Accid Emerg 

Med. 1998 Jul;15(4):257-61. 

6. Commonwealth response to The Hidden Toll: Suicide in 

Australia Report of the Senate Community Affairs Reference 

Committee. Commonwealth of Australia 2010. 

7. Australian Bureau of Statistics. Causes of Death, Australia, 

2010. [Internet]. Available from: 

http://www.abs.gov.au/ausstats/abs@.nsf/Products/7BC79 

569347A65D5CA2579C6001B6475?opendocument 

(accessed – April 2012) 

8. Steenkamp M, Harrison J. Injury Research and Statistics 

Series Suicide and hospitalised self-harm in Australia 

November 2000. Australian Institute of Health and Welfare 

Canberra. 

9. Measey MA, Li SQ, Parker R, Wang Z. Suicide in the 

Northern Territory, 1981-2002. Med J Aust. 2006 Sep 

18;185(6):315-9. 

10. Caldwell TM, Jorm AF, Dear KB. Suicide and mental 

health in rural, remote and metropolitan areas in Australia. 

Med J Aust. 2004 Oct 4;181(7 Suppl):S10-4. 

11. Kreisfeld R, Harrison J. Hospital separations due to injury 

and poisoning, Australia 2005-06 Australian Institute of 

Health and Welfare Canberra 2010. Available from: 

http://www.nisu.flinders.edu.au/pubs/reports/2010/injcat1 

31.php (accessed Feb 2012). 

12. Australian Medical Workforce Advisory Committee. The 

Intensive Care Workforce in Australia Supply and 

Requirements1997 – 2008. AMWAC Report 1999. Available 

from: 

http://www.ahwo.gov.au/documents/Publications/1999/Th 

e%20intensive%20care%20workforce%20in%20Australia.pd 

f (accessed Feb 2012). 

13. Rechner IJ, Lipman J. The costs of caring for patients in a 

tertiary referral Australian Intensive Care Unit. Anaesth 

Intensive Care. 2005 Aug;33(4):477-82. 

14. Leenaars AA. Suicide among indigenous peoples: 

introduction and call to action. 

Arch Suicide Res. 2006;10(2):103-15. 

15. Austin AE, van den Heuvel C, Byard RW. Causes of 

community suicides among indigenous South Australians. J 

Forensic Leg Med. 2011 Oct;18(7):299-301. 

http://www.abs.gov.au/ausstats/abs%40.nsf/0/a61b65ae88e
http://www.abs.gov.au/ausstats/abs%40.nsf/0/a61b65ae88e
http://www.who.int/mental_health/prevention/suicide/sui
http://www.who.int/mental_health/prevention/suicide/sui
http://www.abs.gov.au/ausstats/abs%40.nsf/Products/7BC79
http://www.abs.gov.au/ausstats/abs%40.nsf/Products/7BC79
http://www.nisu.flinders.edu.au/pubs/reports/2010/injcat1
http://www.nisu.flinders.edu.au/pubs/reports/2010/injcat1
http://www.ahwo.gov.au/documents/Publications/1999/Th
http://www.ahwo.gov.au/documents/Publications/1999/Th


Australasian Medical Journal [AMJ 2013, 6, 11, 536-541] 

541 

 

 

 

16. Regional Population Growth, Australia, Austrlia 2006-7. 

Australian Bureau of Statistics. 31 March 2008. Available 

from: 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3 

218.02006-07?OpenDocument. (accessed Dec 2011). 

17. Rockhampton emergency department admission data 

report for 01-Sep-2007 to 31-Aug-2009. 

18. Population Distribution, Aboriginal and Torres Strait 

Islander Australians, 2006. Australian Bureau of Statistics. 

Available from: 

http://www.abs.gov.au/ausstats/abs@.nsf/mf/4705.0 

Retrieved (accessed Dec 2011). 

19. Rockhampton autopsy results and data 01-Sep-2007 to 

31-Aug-2009. Rockhampton City coroner. 

20. Measey MA, Li SQ, Parker R, Wang Z. Suicide in the 

Northern Territory, 1981-2002.Med J Aust. 2006 Sep 

18;185(6):315-9. 

21. Howson MA, Yates KM, Hatcher S. Re-presentation and 

suicide rates in emergency department patients who self- 

harm. Emerg Med Australas. 2008 Aug;20(4):322-7. 

22. Mann JJ, Apter A, Bertolote J, Beautrais A, Currier D, 

Haas A, Hegerl U, Lonnqvist J, Malone K, Marusic A, Mehlum 

L, Patton G, Phillips M, Rutz W, Rihmer Z, Schmidtke A, 

Shaffer D, Silverman M, Takahashi Y, Varnik A, Wasserman 

D, Yip P, Hendin H. Suicide prevention strategies: a 

systematic review. JAMA. 2005 Oct 26;294(16):2064-74. 

23. Pignone MP, Gaynes BN, Rushton JL, Burchell CM, 

Orleans CT, Mulrow CD, Lohr  KN. Screening  for depression 

in adults: a summary of the evidence for the U.S. Preventive 

Services Task Force. Ann Intern Med. 2002 May 

21;136(10):765-76. 

24. Gaynes BN, West SL, Ford CA, Frame P, Klein J, Lohr KN; 

U.S. Preventive Services Task Force. Screening for suicide 

risks in adults: a summary of the evidence for the U.S 

Preventive Services Task Force. Ann Intern Med. 2004 May 

18;140(10):822-35. 

25. Johannessen HA, Dieserud G, De Leo D, Claussen B, Zahl 

PH. Chain of care for patients who have attempted suicide:  

a follow-up study from Baerum. Norway.  BMC  Public 

Health. 2011 Feb 4;11:81. 

http://www.abs.gov.au/AUSSTATS/abs%40.nsf/DetailsPage/3
http://www.abs.gov.au/AUSSTATS/abs%40.nsf/DetailsPage/3
http://www.abs.gov.au/ausstats/abs%40.nsf/mf/4705.0

