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There are two issues to be considered. The first one is by what name should this incident be called? TERMINOLOGY, and the second one is which patients should be included or excluded? DEFINITION.
Some important facts for consider to definition and to terminology are:  Drowning is considering an injury. “Injury” is defined by WHO (12.1) and is world wide accepted. Although mortality is a very important indicator of the magnitude of a health problem, there are many more events not leading to death to consider for the global burden of drowning. Unfortunately “Death certificate” are one of the only strategies in use now a days.

Why a precisely definition is so important? - “On the surface, it addresses the classic "apples and oranges" problem - we cannot compare results from different systems if these systems use inconsistent terminology to describe imprecisely defined results” (1,2,3).

The Problem with the now a days definitions: The global burden of drowning has been measuring by an inadequate terminology and definition, resulting in gray areas in the field, which then are delaying the progress on drowning knowledge.

Terminology and definitions in use: Many different respectable organizations and experts in this field have been using different terminologies and definition to this event. 

How those terminologies and definitions are unclear and what are those pitfalls? 

· The drowning event is first described in the bible and has been translated differently to different languages. That was the reason to proposal made in 1971 where the word “near” was introduced as a non-fatal case terminology (6).

· There is no consensus by using terminology and definition between different water safety and health organizations, experts in this field, medical papers or even to the laypersons, when referring to this event(8,13,14,15,16,17,18,19,20,21,22,23,24,26,27,28,29,30,3132,33,34,51). Even the more recently terms “submersion” and “immersion” did not help yet to unify the understanding of the event meaning (10,29,35,36,37,38,39,40,41,42). This misunderstanding is clearly seen on ICD10. 

· The introduction of a “dry drowning” to literature in 1939 by forensic study have been showed to be without foundation, adding a lot of misunderstanding on terminology and definition (52,53).

· Different words as “Suffocation”, “asphyxia”, and or “liquid aspiration” have been proposed and used to describe the major characteristic of this event “a person with respiratory distress caused by immersed or submersed in a liquid which invariably lead to hypoxia”. Each of those words shows different sensibility and specificity to define the event (22).
· Definition of the incident has been confused with the etiology as many different injuries, diseases and events can cause it secondarily.

· Terminology and definition has been used as a system classification of outcome(43) that was supposed to give the prognosis (drowning = death, near-drowning = survive). This is not in accordance with the internationally accepted Utstein-style(1) or any other medical conditions.
Desirable Characteristics of terminology and definition
· Terminology and definition of this event should be as simple, inclusive and specific as possible. 

· The terminology should be known as only one word or a group of words similar to all of the others medical conditions. It should not be referred to with the term “near” in accordance with the ILCOR task Force and Utstein-Style and should not be a prognostic scale. It should have a prospective characteristic instead of retrospective (44).

· The use of the word “dry” to this event is inappropriate. “Dry drowning” should not be used for definition.

· Definition should be able to assure that all patients of this event have some important and maybe unique characteristic in common which will be the most inclusive criteria(4,21,22,30,45,46,47,48,49,50). Although far from the ideally “gold standard”, “respiratory distress caused by the entrance of liquid in the airways” seems to be it by now. This should be supported by “Diagnostic criteria’s for drowning” (22). Evidence of water aspiration or respiratory distress are: cough, or altered pulmonary auscultation (or foam in the mouth or nose for lay public) or hypoxia. Hypoxia should be highlighted as the major result of drowning, but should not be part of the definition.

· The definition should include all kind of liquid aspiration when the person is submerged or immersed in this liquid. It should also include a person who has only his face (nasal/oral cavities or superior airways) immersed in this liquid without the rest of the body. Important exception is the aspiration of person’s body liquids as vomits, blood, saliva, milk, and amniotic liquid.

· Definition doesn’t need to clarify the word immersion (to dip into a fluid - victims who remained floating) and submersion (to dip under the surface of a fluid – victim found under water), but it is important to highlight that “Submersion” should not mean death and “immersion” is not equal to survival as misinterpreted before (37,38).

· We should not confuse definition with etiology or classification.

· Definition should be able to exclude a rescue water case with or without injuries/diseases from the real event of “drowning”(22). A death person founded in the water without chance of initiate resuscitation should be considered a drowning only after evidence of liquid aspiration in autopsy.
new terminology and definition OF WATER EVENT

· “Water Rescue” (self rescue or rescue by others): all immersion or submersion events, which no respiratory distress (liquid aspiration) is evident. This could be with or without complication, as for example; Cervical Spine Injury.
· “DROWNING”: An event that results in respiratory distress (liquid aspiration) due to submersion/immersion in liquid.

Notes: 1. Evidence of respiratory distress (water aspiration) are: cough, or altered pulmonary auscultation or foam in the mouth or nose for lay public or hypoxia. 2. The aspiration of person’s body liquids as vomits, blood, saliva, milk, and amniotic liquid is not a drowning. 3. Outcome of the event of drowning can be death or survival.

Conclusion notes about definition can be added to clarify some controversies points on definition.
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Some important facts for consider to definition 
· Drowning is considering an injury.

· Injury definition is proposed by WHO (12.1) as:

· A bodily lesion at the organic level resulting from acute exposure to energy (this energy can be mechanical, thermal, electrical, chemical, or radiant) interacting with the body in amounts or rates that exceed the threshold of physiological tolerance. In some cases an Injury results from an insufficiency of any of the vital elements (in drowning, strangulation, or freezing). The time between exposure and the appearance of the injury needs to be short (a few minutes). Baker, S.P., B. O'Neill, R.S. Karpf, The Injury Fact Book. Lexington Books, D.C. Healt and Company/Lexington, Massachusetts/Toronto, 1984, or

· A unintentional or intentional damage to the body resulting from acute exposure to thermal, mechanical, electrical, or chemical energy or from the absence of such essentials as heat or oxygen. "Injury" or "Trauma" are used interchangeably. What defines injury may vary but in vital statistics this is reflected in either death from trauma, the need to seek medical attention, or the inability to perform usual activities for a day or longer. Sleet, D.A., Albany, P., Lee, N. et.al. Injury in Western Australia. Health Department of Western Australia, 1991

· Mortality is a very important indicator of the magnitude of a health problem. However, it is important to realize that for each death from drowning there are many more water rescues with or without complications, and drowning that result in hospitalization, treatment in emergency departments or by general practitioners, and treatment outside hospitals, which are not considered as a global burden of drowning.

· Death certificate are one of the only strategies actually in use now a days. Non-fatal outcomes must also therefore be measured to characterize the burden of drowning accurately.

· World drowning was responsible in 1998 for:

· 495.463 (8.4 per 100.00 population) death

· 10.104.978 hospitalizations between 0 and 14 years old

· One death to 33,45 hospitalization between 0 to 14 years old

· Males death twice more frequently than females

· Ranking cause of death
· Eleven death cause between 0 to 4 years old – 125,301 death
· Fourth death cause between 5 to 14 years old – 157,573 death
· Tenth death cause between 15 to 44 years old – 141,922 death 

· First cause in China between 0 and 14 years old – 33,872 death

· What are the data for possibility to injury that may or may not lead to death?

· Rescues made by lifeguards/lifesavers ?

· Rescues / hospitalization relation ?

· Rescues / death relation ?

Why a precisely definition is so important? - Is the major way to stratify submersion/immersion injury person. This dictates more precisely, preventive measures, treatment approaches, prognosis and forensic results by enabling different centers to compare similar data. “On the surface, it addresses the classic "apples and oranges" problem - we cannot compare results from different systems if these systems use inconsistent terminology to describe imprecisely defined results” (1,2,3).

The Problem with the actually definitions: The global burden of drowning has been measuring by an inadequate terminology and definitions, resulting in gray areas in the field, which then are delaying the progress on drowning knowledge.

Terminology and definitions in use

· In 1972, Gooden (4) divided asphyxia into two categories: wet and dry. “Wet asphyxia refers to the hypoxia and hypercapnia that result when the face is immersed in water with or without the rest of the body”. 

· In 1976 Shuman, Rowe and Glazer (5) defined “drowning as death resulting from suffocation within 24 hours of submersion in a liquid medium and near-drowning as victims which survive for at least 24 hours following an episode of suffocation due to submersion in a liquid medium”. 

· Modell proposed a definition in 1971(6) and slight modifications in 1981(7): “Drown without aspiration was to die from respiratory obstruction and asphyxia while submerged in a fluid medium. Drown with aspiration: to die from the combined effects of asphyxia and changes secondary to aspiration of fluid while submerged. Near drowning without aspiration: to survive, at least temporarily, following asphyxia due to submergence in a fluid medium. Near drowning with aspiration when patients survive, at least temporarily, following aspiration of fluid while submerged” (8,9). 

· In 1996 Bierens et al (10) defined drowning as “death after submersion or immersion, also when death occurs following hospital admission” and near-drowning as “survival after submersion or immersion”. 

· Webster’s dictionary (11) defines the word “drown” as “to suffocate by submersion, especially in water” and no references for near-drowning exist. Asphyxia as “a lack of oxygen or excess of carbon dioxide in the body usually caused by interruption of breathing and causing unconsciousness”. Immerse is defined as “to plunge or dip especially into a fluid” and submerge as “plunge under the surface of water”. Aspiration is defined as: “a drawing of something in, out, up, or through by or as if by suction”.

· Dorland’s Medical Dictionary defined “Asphyxia” as the same as suffocation. “Suffocation” is defined as “the stoppage of respiration, or the asphyxia that results from it”. “Aspiration” is defined as: 1.”The act of breathing or drawing in.” 2. “The removal of fluids or gases from a cavity by means of the aspirator”. No references for drown exist in 1957 (12).

· World Health Organization (WHO) has no definition on their paper “Injury: A Leading Cause of the Global Burden of Disease” (12.1).
· Guidelines 2000 from ILCOR and AHA (51) report that, “Clinicians and others who report about submersion often apply the misunderstood term ‘drowning’ to victims who die within 24-hours of a submersion episode. They apply the term ‘near-drowning’ to submersion victims who survive [more than] 24-hours after the episode if the victim also requires active intervention for one or more submersion complications... Rescuers and emergency personnel find these definitions irrelevant, because the drowning versus near-drowning distinction often cannot be made for 24-hours. The Guidelines 2000 recommends these terms: “Water rescue”: A person who is alert but experience some distress while swimming. The victim may receive some help from others and displays minimal, transient symptoms, such as coughing, that clear quickly. In general the person is left on shore and is not transported for further evaluation and care. “Submersion”: A person who experiences some swimming-related distress that is sufficient to require support in the field plus transportation to an emergency facility for further observation and treatment. “Drowning” is a mortal event; this refers to submersion events in which the victim is pronounced dead at the scene of the attempted resuscitation, in the emergency Department (ED), or in the hospital. With drowning, the victim suffers cardiopulmonary arrest and cannot be resuscitated. Death can be pronounced at the scene, in ED, or within 24 hours of the event. If death occurs after 24 hours, the term drowning is still used as in “drowning-related death”. Up until the time of drowning-related death, refer to the victim as a submersion victim. The Guidelines 2000 recommend that the term “near-drowning” no longer be used.
How those terminologies and definitions are unclear – what are the pitfalls?

· As the meaning of the event “drowning” is historical and is described as old as in the bible, this terminology has developed, at first to general public, different meaning to different languages. Apparently the word “drown” have the meaning to describe the event of being in water trouble with fatal or non-fatal possibility to many different languages, which were different to English language where it have the strong sense of death by it self. It was reasonable that this word in English became insufficient to describe non-fatal cases. That was the reason to proposal made in 1971 where “near-drowning” was introduce it as a terminology for non-fatal cases (6).

· There is no consensus by using terminology and definition between different water safety and health organizations, experts in this field, medical papers or even to the laypersons that learns basic life support, when referring to this event. The American Heart Association guideline (13) and the International Liaison Committee on Resuscitation Advisory Statements (14) got use only to the term “near-drowning” and only recently included water rescue and submersion terminology (51). Medical articles some times use only “drowning” (8,15,16,17,18,19,20,21) and others use both terms together i.e. “near-drowning and drowning” (22,23,24,25,26,27,28). There are many papers where the researchers prefer to define the terms near-drowning and drowning in the introduction to their articles (8,29,30,3132) showing that definition is not clear for literature at all. Others have referred to drowning and later as near-drowning independent of the current definitions (18,33,34).

· There are still others who use the word “submersion” or “immersion” as the same meaning of “near-drowning and/or drowning” (29,35,36,37,38,39,40). Some consider all immersed or submersed persons rescued in water as near-drowning and/or drowning, which include all cases of hypothermia, without aspiration or asphyxia, leading to a huge data collection that can mislead any research conclusion (10,41,42). If we consider for definition only the words immersion or submersion we can wrongly include other cases of event as drowning i.e. Scuba diving decompression illness can happen in submersion but could not be a drowning. A victim can have a part of his body immersed in water and die from hypothermia without aspiration or asphyxia. On category of intentional drowning (tentative of murdered) the victim could have only his face immersed in water. So immersion proved to be not the same of survival and submersion is not equal to death by drowning. 

· International Code Disease (ICD) 10 refers to drowning and submersion not leading to death on code T75.1 and also mention the word immersion as a possibility on reference. On the other hand code V90 to 92, W65 to 74, X71, X92, and Y21 make reference by drowning and submersion giving the idea of death and doesn’t make it clear to understand if those codes means death or not. The word “near-drowning” is not used at all.

· “Drowning “with” versus “without (Dry)” aspiration?” – No Gold Standard Method to pos-mortem period exist until now to prove definitely dry drowning really exists. Modell (52) report in his article “it has been reported that 10-15% of drowning victim do not aspirate water. We revisited the original studies quoted to reach this conclusion and find it is without foundation”.  And conclude that “We believe that one is on shaky ground by making a diagnosis of drowning at autopsy in the absence the characteristic foamy/frothy fluid seen after water aspiration...Unless there is evidence of the characteristic frothy/foamy edema of drowning as described above, we believe that all of the causes of sudden death that might occur in the water in which respiration might not occur should receive serious consideration when examining such cases found in water. Because causes of sudden death, such as cardiac standstill, lethal arrhytmias, or coronary artery spasm cannot be confirmed anatomically after death, to ascribe drowning as the cause of death to a body found in water without some evidence of the effect of having aspirated water is risky. In this situation, it may be more accurate to list a differential diagnosis rather than a specific cause of death”. Orlowski (53) stated, “Dry drowning probably don’t exist – if there is no water in the lungs at autopsy, the victim was probably not alive when they entered the water”. The use of the word “dry” is therefore inappropriate. 

· Many different words as, “suffocation”, “asphyxia”, and or “liquid aspiration” have been proposed and used to describe what we suppose to be the major characteristic of this event “a person with respiratory distress caused by immersed or submersed in a liquid which invariably lead to hypoxia”. Although this seems to be a consensus around international experts on the field, it contains many different pitfalls on it. “Suffocation” is defined as the same as asphyxia and include all major severe cases, but exclude by it definition a large (estimation of more than 75%)(22) proportion of persons in light to moderate respiratory distress and or conscious and or alive, by submersion or immersion (if you consider all cases from the accident site, which is very important for epidemiological reasons). The use of the word asphyxia on definition can exclude many true cases of drowning (High specificity and very low sensitivity – high false negative cases) and the gray area would be 83.4% of cases (unacceptable high false negative value). The word “Aspiration” by it definition can be liquid or solid. “Liquid aspiration” include all cases which incidentally or intentionally the water goes trough the airways (high sensitivity with high specificity – good diagnostic criteria). “Liquid aspiration” is the cause of respiratory distress and “asphyxia” can be one of the final results of it. Liquid aspiration ( respiratory distress ( different grades of Hypoxia (which include asphyxia). Liquid aspiration can provoke hypoxia, which can lead as a final result in an isolated respiratory arrest and consequently to a cardiac arrest. Beside this, we also have the problem that asphyxia can occur without liquid aspiration during submersion (scuba divers accident, murdered person throw in the water) or immersion (a person immersed in a place without enough oxygen (cavern, submarine, boat, etc…). It’s also interesting to note that the word asphyxia is not used to “aspiration of amniotic liquid – code P24.1, although can be a result of it. 

· Definition of drowning has been confused with the etiology as many different injuries, diseases and events can cause it secondarily.

· Definition system has been used as a classification of outcome that was supposed to give the prognosis (drowning = death, near-drowning = survive). Definitions based on the arbitrary time as “24 hours” or “at least temporarily” cause confusion because many immersion and submersion victims die after 24 hours (43). Also terms such as “at least temporarily” are unclear. Beside the great underestimate number of cases caused by using this definition on death certificate, is the fact that this time limit is not in accordance with outcome parameters as used in the internationally accepted Utstein-style for cardiopulmonary arrest (1) and should be left to outcome parameter and not defintion. Based on the absence of data on first attendance this definition had the paradox to try to group the victim in the right terminology without the necessary information to do it.

Desirable Characteristics of terminology and definition
· Terminology and definition of this event should be as simple, extend and specific as possible. 

· The terminology should be known as only one word or a group of words similar to all of the others diseases and incidents in ICD 10. It should not be referred to with the term “near” in accordance with the ILCOR task Force and Utstein-Style and should not be a prognostic scale. It should have a prospective characteristic instead of retrospective (44).

· The use of the word “dry” to this event is inappropriate. “Dry drowning” should not be used for definition. 

· Definition should be able to assure that all patients of this event have some important and maybe unique characteristic in common. What should be the gold standard parameter or the best diagnostic criteria’s to drowning? The answer of this question will be surely the base of the most inclusive definition of drowning. The best characteristic seems to be “the respiratory distress caused by the entrance of liquid in the airways”, and this should be happened while in submersion or immersion in this same liquid. The respiratory distress can be solved by self-compensation, recruiting a high cardiac and respiratory frequency, or need further medical help. As aspiration of liquid is the major characteristic of this event occurring probably to all drowning, this should be the base of the diagnostic criteria’s. The different severity from one case to another, based on different data (4,21,22,30,45,46,47,48,49,50), seems to be the amount of the water aspirated and the personal respiratory tract reaction to it. Any of the following, after or during water related event (immersion or submersion) is by their selves alone an evidence of liquid aspiration until prove otherwise (22):

Diagnostic criteria’s for drowning

Major (A more at least one of B item)

A. An immediate history of immersion and or submersion.
B. Clinical, laboratorial, radiological and/or pathological evidence of liquid aspiration 
Clinical

1. Cough,

2. Abnormal pulmonary auscultation,

3. Foamy/frothy on superior airways

Laboratorial/auxiliary procedures

· Low arterial oxygen saturation or pressure measurement (excluding secondary causes, i.e. COPD, and excluding technical errors, i.e. vasoconstriction).

· Pre-hospital – peripheral arterial oxygen saturation less than normal value.

· Hospital – arterial oxygen saturation or pressure less than normal value

· Brochofibroscopy (when properly indicated) documenting any characteristic matter from the liquid in the airways such as; sand, algae, mud and others.
Radiological

· An altered lung X-Ray or CT scan confirming liquid aspiration.

Pathological

· Any macroscopic or microscopy evidence of liquid aspiration (Forensic).

· Hypoxia should be highlighted as the major result of drowning, but should not be part of the definition, as it is a low oxygen tension, which it measurement is not available at the site of the event and could pos-pone an obvious diagnosis.

· The definition should include all kind of liquid aspiration when the person is submerged or immersed in this liquid. It should also include a person who has only his face (nasal/oral cavities or superior airways) immersed in this liquid without the rest of the body. Important exception are the aspiration of person’s body liquids as vomits, blood, saliva, milk, and amniotic liquid as they are different medical entities in ICD 10 – J69.8, O74.0, 089.0, P24, W78 respectively, although there physiopathology is very similar.

· Definition doesn’t need to clarify the word immersion (to dip into a fluid - victims who remained floating) and submersion (to dip under the surface of a fluid – victim found under water) although this should be point it as a note. It is very important to highlight that “Submersion” should not mean death and “immersion” is not equal to survival as misinterpreted before (37,38). 

· Definition must not divides victims into extra categories based on; etiology, as primary (with no other cause) or secondary (water related injuries, associated disease); characteristics of the water (fresh, salt, etc...); or clinical evaluation (amount of liquid aspirated, body temperature, pulmonary severity, cardiopulmonary or respiratory arrest, etc). On the contrary, definition should be able to include all of them as one, and than after will be classify as different etiologies. We should not confuse definition with etiology or classification. However is important to define on secondary drowning when it should consider the main event. This can be done by some criteria’s: Drowning is the major event when it is consider for therapeutic approach or hospitalization, or when it gave us the impression of worst condition by clinical, laboratories or pathological evaluation. 

· Definition should be able to stratify a water rescue case with or without injuries/diseases from the real event of “drowning”. For purpose of differentiation all immersion and submersion event should be considered a rescue if no liquid aspiration is evident (22).

Conclusion notes: 1. The Task Force on Epidemiology, World Congress on Drowning, Maatschappij tot Redding van Drenkelingen advocates dropping the use of the term "near drowning". 2. The term “Drowning (verb)” implicates that the person is in the process of dying, which will occur if not rescued. This can also be used by layperson: i.e., the person who looks in the water and sees someone struggling and says, "He's drowning", when the person is still alive and may, indeed, not drowned. Also, of course, the term can be used for a number of other purposes, such as "I'm drowning in paperwork" without loosing his meant. 3. Submersion is defined as “to dip all body under the surface of a fluid or a victim founded under water” and Immersion is “to dip a part of the body into a fluid or a victim who remained floating” and both can lead to death or survival. 4. Exceptionally, drowning include a foreign person’s liquid Broncho-aspiration syndrome, if the face (nasal/oral cavities) of the patient is totally immersed in this liquid. 5. Drowning should be classified by etiology in Primary or Secondary and both can be Intentional or unintentional (see the figure below): Primary drowning is the event without any evidence of precipitant factor, disease, injuries or event related, than the natural causes of inability to avoid aspiration (unknown how to swim and others). Secondary drowning is an event which is provoked by the association of any disease, injuries or drug use (22,31). Both can be sub-classified in unintentional or intentional (tentative of suicide or tentative of murder). In case of secondary drowning the medical judgment of those worst conditions based on clinical severity will dictate the major aspect to be first considered to treatment, prognosis and epidemiological (ICD) purposes.

The time has come to develop effective injury prevention strategies that will decrease the impact of drowning on the health of the world’s population. A structured terminology, definition and classification by etiology, severity and type of water are needed to allow meaningful data comparison at many centers. After these have been established, future research in the field of drowning may become easier and more reliable.
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 UNINTENTIONAL


All drowning with any accident or disease associated








INTENTIONAL Attempted or success of murder or suicide associate with any other lesion than drowning 








INTENTIONAL Attempted or success of murder or suicide without any other lesion than drowning 








UNINTENTIONAL


All drowning without any incident or disease associated








Examples: “convulsion in water with aspiration” should be addressed as Unintentional drowning secondary to convulsion; “A car crashed and dropped in a river and the victim suffered water aspiration” is addressed in unintentional drowning secondary to car trauma; “A victim get a shot and was not killed until throw in the water and couldn’t swim” is a secondary intentional drowning. “A victim which didn’t know how to swim was threw to a river by other” is a primary intentional drowning by a tentative of murder. “A person that throw his self in a water without knowing how to swim” is a primary intentional drowning by a tentative of suicide,  And so on....Dr David Szpilman, MD - 3/7/00











SECONDARY?


Event, which is provoked by the association of any disease, incident (other related injuries) or drug use





PRIMARY?


Event, without any evidence of precipitant factor, disease or incident, than the natural causes of inability to avoid aspiration (unknown how to swim and others).





    DROWNING


An event that results in respiratory distress due to submersion or immersion in liquid.





Drug (alcohol)


Trauma


Cardiovascular


Syncope


Convulsion


Hypothermia


Immersion Syndrome


Diving


Others



































