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Why undertake the study?
 GBD Study

 Estimate population level morbidity and mortality for 
specific injuries

 Lack of available data at a country level

 Comparison with:
 Other diseases / other countries

 WHO – funding

 Non-fatal and long term outcomes and burden

 Injury Pyramid

 Prevention
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Deaths

Injuries resulting 
in hospitalization

Injuries resulting in 
ambulatory and 

emergency treatment

Injuries resulting in treatment in
Primary care settings

Injuries treated by paramedics only
(school nurse, physiotherapist, first aid)

Untreated injuries or injuries which were
not reported

Injury Pyramid
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Methods
 Studies published in any language cited in:

 MEDLINE; EMBASE; PsychINFO or SPORTSDISCUSS 

 Published between January 1980 and December 2007 . 

 Population-level studies that describe incidence or 
prevalence of nonfatal drowning episodes

 In GBD regions (n=21) or counties within a region, 

 As well as studies that describe the progression of 
drowning consequences among survivors. 

 Including studies on drowning related to natural 
disasters (e.g. floods, cyclones, tsunamis), water and 
other transport incidents. 

Results
 The initial search strategy yielded 14,926 papers. 
 After reading the title, 13,697 were discarded, leaving 1,229 

papers.
 An additional 814 articles were discarded upon review of the 

abstract, leaving 367 papers for checking against the review 
criteria. 

 Of these 367 articles, 159 were discarded, leaving 208 articles for 
data extraction. 

 Only 57 of these articles included data on nonfatal drowning 
episodes, and only 12 articles focus solely on nonfatal drowning. 

 Reasons for exclusion included: not population level data (e.g. 
case-series or occupation-specific); condition-specific studies 
(e.g. drowning in epilepsy); no primary data present; no 
numerical data present; study published prior to 1980.
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Map of countries

GBD Region
GBD Region No. of Articles 

retained for 
analysis

Range of morbidity 
rates (per 100,000)

Asia (Pacific, Central, East, 
South, Southeast)

4 ? 1800

Australasia 7 2.55 – 45.21

Caribbean 1 4.9

Europe (Central, Western,
Eastern)

10 1.2 – 2.4

Latin America 0 ?

North Africa / Middle East 2 ?

North America 29 0.77-6.1

Oceania 0 ?

Sub-Saharan Africa (Central, 
East, Southern, West)

4 0-40.4

Total 57 0-45.21
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Asia
 Study of hospital admissions (all drowning) 17 cases 

Goh & Low 1999

 Medical records of people >15 years of age Jung et al 
2003

 Study of high school students (10-17 years) in China 
(Jia et al 2005) rate of near drowning 1800 per 100,000 
for junior high school and 200 per 100,000 for senior 
high school, overall 1400 per 100,000 (self reported) –
note: looked at a range of injuries

 Study by of school students in Thailand (Kozik) death 
9/100,000 and near-drowning 868/100,000.
 Have you fallen into water and almost drowned? 

 Can you swim 47%

Goh and Low 1999
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Jung et al 2003

Australiasia
 Child 0-13 years of age 21.5/100,000 includes all 

drowning

 17.7 near and 3.9 death  (Pitt & Balanda 19991)

 84-94 Australia 20 near and 3 deaths in public pools in 
Brisbane and 145 and 20 deaths in home swimming 
pools (Injury Bulletin 1994)

 NT / Australia Drowning and near drowning 0-4 and 
5-14 years 22.61 & 45.21, 3.21 & 5.56 (Edmond et al 2001)

 NSW 1992-1999 death = 1.5 / 100,000 and and 1995-
1999 = 3.5 / 100,000 hospitalisation (Williamson & 
Schmertmann)
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Pitt and 
Balanda 
1991
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Williamson

Williamson & Schmertmann 2002

Caribbean
 Barbados <4.9 per 

100,000 (Corbin et al 
1981

 Note age as an influence 
and also tourists
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Europe
 17% of hospital admission death or handicapped Kemp & 

Sibert 1991

 Pederson et al 1990 – outcome and also intent

 France 1989 – 307 deaths to 15,402 rescues June -Sept

 1.5/100,000 Kemp and Sibert 1992

 <3.2 / 100,000 Lindholm & Stensberg 2000 –
 Include death and near and people who are cooled

 1.3 / 100,000 Maurin et al 2006 – includes both death and 
near

 1.2 / 100,000 Scallan et al 2004

 2.0 – 2.4 / 100,000 Henderson & Wilson 2006 – hospital

Kemp and Sibert 1991 and 
1992
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Pederson et al 1990

Scallan
2004 et al

Lindholm
and 
Steensberg
2000
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Henderson and Wilson 2006

North Africa Middle East
 AL Moffada et al 2001 has a ratio of case and survival

 5/9 survived with CPR and 6/19 no CPR

 Submersion time <5min 12/12 survived >5mns 0/16 
survived

 Al-Talafieh et al 1999 – has condition when reach 
hospital, this may effect outcomes
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North America
 2.6 – 3.0 / 100,000 Ellis et al 1995

 1-4 year olds in swimming pools 11.2 / 100,000 Ellis and 
Trent 1997

 Urban Utah 1-4 year olds 17.1 / 100,000 Jensen et al 1992

 Predictors of survival and outcome Quan et al 1990

 New Jersey 0.46-5.07 depending on race and geographic 
location – Fife et al 1991

 Toronto Children 0-14 years 0-6.1 depending on year and 
gender Hu and Wesson 1994

 0.77-2.14 / 100,000 Children 0-4 years 3.56-18.69 CDC 2004

Ellis et al 
1995
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Quan & Kinder 1992

Fife et al 1991
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Sub-Saharan Africa
 Uganda – 40.4 / 100,000 in rural, highest cause of 

death in rural populations if no other drowning 
incidents then 16.3 / 100,000 (Kobusingye et al 2001) 

 Cape Town – 18 cases of ‘secondary drowning’ Dick & 
Potgieter 1982

 ie development of acute respiratory insufficiency after 
apparently successful resuscitation from near-drowning.

 Gulu, Uganda – 0 (Lett et al)

What did we learn?
 Haven’t found many articles at the end of the day

 Definition is important

 Variations by:

 Region / Age / Types of water bodies / Gender

 When publishing a paper should include as a minimum:

 Population exposed

 Breakdown by age and gender

 Fatalities well describe but non- not well describe

 Need to do more research that both describes the problem 
but direct prevention

 Disasters add to count?
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Contact Dr Richard Franklin

rfranklin@rlssa.org.au


	Richard Franklin
	002_Franklin_Estimating morbidity associated with unintentional drowning episodes

