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Content of presentation

ÅWhat is drowning: to be or not to be drowned

ÅThe many ways measuring the burden of drowning 

ÅWHO leading role in reducing the burden of drowning

ÅCounter effects by climate change and migration

ÅPersonal scream to start more research 



Formal world-wide used definition of drowning

Drowning is the process of experiencing respiratory 
impairment from submersion or immersion in liquid



Drowning pathophysiology

ÅAt least 16 mechanism may interact

ÅEach drowning is different 

ÅCommon final pathway in drowning is

hypoxia



Drowning in the canals of 
Amsterdam 
What is drowning ?
not: falling in water



A variety of event can 
happen in water but not 
all are drowning



Drowning: a process that can end fatal or non-fatal

ÅFatal = dead

ÅNon-fatal = surviving

ÅWith morbidity: complications such as neurological, pulmonary, 
hypothermia, coagulopathy, heart

ÅWithout morbidity: no complications

ÅWhat is the minimal criterium to be included as drowning ?

Involuntarily distressed coughing



Non-fatal drowning categorisation framework
Severity category of respiratory impairment after drowning process stopped

1. Mild impairment ςinvoluntary distressed coughing and fully alert

2. Moderate impairment ςsustained difficulty breathing and/or disoriented but conscious

3. Severe impairment ςnot breathing and/or unconscious

Morbidity category at the time of measurement

a. No morbidity

b. Some morbidity 

c. Severe morbidity

Examples
1 - a
3 - c
3 - a
2 - ?
? - 3



The incidence of 
accidental drownings 
in Europe



The total burden : all causes of drowning

ÅAccidental drowning : this is were most statistics are based on

ÅTraffic 

ÅSuicide 

ÅHomicide

ÅHealth related

ÅFloods

ÅMigration

ÅShipping disasters



Other problems when measuring the full 
burden of drowning 
ÅLow-quality registries

ÅData exist but no one asked for them

ÅOrganisation do not register in the same way

ÅDifferent ways to describe the number of drownings



How to describe the burden changes the picture

ÅAbsolute numbers

ÅIncidence per 100.000 

ÅExposure (risk groups, length land-water interface, per km2 water)

ÅYears of life lost or years lived with disabilities

ÅFinancial impact: 
Åout-of-hospital; rescue, dispatch, tranport

Åin hospital: ED, ICU

Åsociety



Absolute numbers vs incidence per 100.000
Data from the Netherlands



Description based 
on exposure



Description by number of years of life lost



In Europe : many different small risk groups

ÅPre-swim age

ÅOlder population

ÅForeigners

ÅMigrants

ÅWater recreation

ÅAlcohol

ÅCar in water

ÅFloods



Which parameters seem important to 
understand why people drown

ÅRisk groups
ÅGender ςage

ÅEthnicity ςmigrants ςcountry of origin

ÅSocio-economic status ςrural vs urban

ÅHealth and physical condition (ASA)

ÅRisk factors
ÅLocation 

ÅSeason ςholiday - weekend

ÅSwimming competency



An alternative way to understanding relevant factors 
Bow-tie analysis ςone can learn from each drowning

Legal and ethical restrictions to contact the drowned persons and rescuers



The full globalpicture of the burdenof drowning
is incomplete



Why is a complete registration relevant

ÅQuantify the issue ςpoliticians and donors respond to indicators

ÅUnderstand cause ςeffect relationship

ÅDevelop preventive measures

ÅMeasure effects preventive measures

ÅIdentify and follow-up of trends

ÅCreate awareness

ÅGenerate public and political support

ÅMore money for drowning prevention, rescue and treatment

FINAL GOAL TO REGISTER DROWNING IS 

TO REGISTER LESS DROWNING



The burden of 
drowning: a 
paradigmashift 
causes new 
attention to 
drowning 
resuscitation



Role of WHO
2000 ςawareness that drowning is an issue





WHO-data drowning deaths per year (GBD)
2000: 449.000
2014: 372.000
2017: 295.000
2019: 236.000

2014                                2017                                   2021
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Impact climate change on drowning burden

ÅRaising sea level

ÅExtreme weather moments
ÅHeat, cold, drought, rains

ÅMore people recreate longer at 
unfamiliar locations

ÅDifferent aquatic peculiarities

ÅMigration (during, after)

ÅRegional and local differences



Sea migrants and drowning

Historical average 
drowning death is 

2%.
Less migrants, more 

drownings



Equity and respect ?



More research is needed.

There are already many building blocks to start research

ÅDefinition of fatal and non-fatal drowning

ÅNon-fatal drowning categorisation

ÅDrowning dictionary

ÅUtsteinTemplate of drowning registrations

ÅRelevant items identified in systematic reviews and other studies

ÅExamples from collaborations 



Research networks



GAPS IN KNOWLEDGE
Define the perfect rescue: a gold standard

ÅWhat the relation between victim and rescuer

ÅWhich rescue technique has been used

ÅWhat has been the impact on the rescuer



GAPS IN KNOWLEDGE
Measure what you do
Understand prognostic factors
Study how resuscitation results can improve


