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Abstract

Aim: The revised Utstein Style For Drowning (USFD) was published in 2015. Core data were considered feasible to be reported in most health
systems worldwide. We aimed to determine the suitability of the USFD as a template for reporting data from drowning research.

Method: Clinical records of 437 consecutive drowning presentations to the Sunshine Coast Hospital and Health Service Emergency Departments
(ED) between 1/1/2015 and 31/12/2021 were examined for data availability to complete the USFD. The proportions of patients with each variable
documented is reported. Time taken to record core and supplementary variables was recorded for 120 consecutive patients with severity of drowning
Grade 1 or higher.

Results: There were 437 patients, including 227 (51.9%) aged less than 16 years. There were 253 (57.9%) males and 184 (42.1%) females. Sixty-
one patients (13.9%) received cardiopulmonary resuscitation (CPR). There were nine (2.1%) deaths after presentation to the ED. Median time for
data entry was 17 minutes for core variables and 6 min for supplementary. This increased to 29 + 6 minutes for patients in cardiac arrest. Sixteen
(32.7%) of 49 core variables and four (13.3%) of 30 supplementary variables were documented 100% of the time. One (2.0%) core and seven
(23.3%) supplementary variables were never documented. Duration of submersion was documented in 100 (22.9%) patients.

Conclusion: USFD is time consuming to complete. Data availability to enable completion of the USFD varies widely, even in a resource rich health
system. These results should be considered in future revisions of the USFD.
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Factors.® With drowning being an infrequent presentation to individ-
ual hospitals, the development of multicentre and international reg-
istries is paramount to furthering clinical research in the treatment
and understanding of outcomes of drowning patients.*®

Introduction

Drowning is a leading cause of traumatic death globally with approx-

imately 300,000 fatalities occurring annually, with low and middle-
income countries disproportionately affected.’ To help with the con-
sistent reporting of data from studies of drowning incidents The
Utstein Style for Drowning (USFD) was first published in 2003 in
order to facilitate consistent data collection and outcome reporting
when researching resuscitation of drowning victims.? It was subse-
quently revised and extended with the addition of three new tables
in 2015: Pre-EMS Scene Information (lifeguard rescue and treat-
ment), Time points and Time Intervals; and Quality of Resuscitation

Patient registries are a first step in improving survival as has been
demonstrated in the areas of cardiac arrest,” hypothermia® and
trauma care.” Yet even in trauma, with well-established registries,
data collection is problematic, often due to resource constraints.'®
For example; the Utstein Trauma Template, first published in in
1999, revised in 2008, which consists of 35 core and 4 subsidiary
variables'' and used across the globe, was found, in a multinational
survey of 22 trauma centres and two trauma registries representing a
total of 292 hospitals from Europe, North America and Australia, that
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only one in three (13/36, 36.1%) of the variables were recorded by all
centres.'® Almost half of the participating centres/registries (11/24,
46%) used a different definition of survival to the trauma template,
a scenario very familiar to drowning researchers.'®'® Finally, the
study reported that only three (8.3%) of the 35 core variables in
the Utstein Trauma Template were recorded in all 783 study
patients.'® Compared with the Utstein Trauma Template, the USFD
is much larger, consisting of 8 tables, with 49 core and 30 supple-
mentary variables.® A previous study examining data from national
drowning fatality databases found that while there were 13 variables
consistently collected across three high income countries, this only
included five USFD variables.'* Uptake of the USFD in reporting
treatment and outcomes of drowning has been limited, with a Med-
line search conducted June 20, 2023 without restrictions, resulting
in 23 papers, one of which was a protocol.® Twenty one of these
papers were published between 2003 and 2020, a small fraction of
the 641 papers utilizing Utstein templates in the same time period.'®
A study of 14 publications utilizing USFD reported the number of
USFD variables included in these papers varied widely, between
27% and 86%'®. The USFD was developed to facilitate prospective
research in drowning patients requiring resuscitation.>® However,
the large majority of studies that have used USFD are retrospective
and include drowning patients other than those requiring resuscita-
tion. The use of USFD as a guide for data collection in all drowning
patients has not been examined. Despite the lack of comparative
studies on the treatment and outcomes of drowning,® the develop-
ment of large multicentre/multinational registries of drowning patients
lags behind our trauma and intensive care colleagues'"'” or the
Extracorporeal Life Support Organization.'® In an effort to help facil-
itate the development of such registries, we sought to examine the
availability of the data necessary to complete the USFD in a cohort
of consecutive drowning presentations to the Emergency Depart-
ments (ED) of the Sunshine Coast Hospital and Health Service
(SCHHS) in Queensland, Australia.

Methods

This observational study was conducted at the EDs of Nambour
Hospital and Sunshine Coast University Hospital, with the latter
being the tertiary referral center for SCHHS. In 2022, the two depart-
ments had over 140,000 patient presentations. The Sunshine Coast
is located 100 km north of the Queensland capital city, Brisbane. The
Sunshine Coast has a population of 336,522'° and there are many
popular surf beaches along the coast. The Sunshine Coast is a pop-
ular destination for visitors with over 8.5 million visitor overnight stays
and 4.5 million visitor day visits during the 2019/2020 financial
year.*°

This study received ethical approval and an exemption from
obtaining patient consent from The Prince Charles Hospital Human
Research and Ethics committee (Project no: 49754) and James
Cook University Human Research Ethics Committee (H8104). The
protocol for this study has been published previously® and this study
is published following STROBE guidelines.*'

The health records for consecutive drowning cases recruited
between January 1st 2015 and December 31st 2021 were examined
for availability of the USFD variables by two data abstractors (OT
and KR). The data sources included the integrated electronic medi-
cal record, ED documentation, inpatient unit (including Intensive
Care Unit) documentation, in-hospital pathology and radiology

reporting systems, and Queensland Ambulance Service Case
Records. Certain clinical variables, such as circulatory support or
mechanical ventilation, were inferred to be present even when not
documented in the health record. For example, circulatory support
would be documented in the medical and nursing notes, as well as
the medication history. Absence of such documentation was consid-
ered indicative that it was not used. Similarly, APO/ARDS was con-
sidered present when reported by radiologists. It was considered
absent when radiology reports did not find it present or when the
patients’ clinical state did not warrant radiological examination. Lab-
oratory findings, such as blood glucose, blood alcohol levels, potas-
sium and lactate which cannot be inferred in the absence of testing,
were considered absent if the test was not performed. The time
taken for core and supplementary variables to be entered on to the
standardized case report form® for the first 120 consecutive cases
with a drowning severity of Grade 1 or above was recorded. These
cases were reviewed by both authors for data availability. Differ-
ences were settled by consensus. The classification system
described by Szpilman®® was used to assess the severity of the
drowning injury (Table 1).

Statistical analysis was conducted using IBM SPSS (version 27;
IBM, Armonk, NY, USA). Descriptive statistics are presented as
median and interquartile range (IQR) when they were not normally
distributed. Categorical variables were described using frequencies
and percentages. Children were classified as below 16 years of
age. Results are presented for both the total population and children,
given the over representation of children in drowning statistics and
large number of publications (2925, Medline search August 7th
2023) focusing solely on children and drowning. The calculated vari-
ables of submersion duration or underwater to first treatment were
cross tabulated with the duration of drowning reported by witnesses.

Results

There were 437 drowning presentations (see Table 2) with 253
(57.9%) males, 184 (42.1%) females, and 227 (51.9%) were children
(aged under 16 years). Three-quarters (76.7%) of patients were
transported to the ED by Emergency Medical Services (EMS), 138
(41.2%) of these were children. Drowning severity (please refer to
Table 3, column 2) ranged from Grade 0 (asymptomatic) to Grade
6, of which 39.6% were asymptomatic and 10.1% experienced
cardio-respiratory arrest secondary to drowning (Grade 6). Grade 4
(Bilateral pulmonary oedema and hypotension, n = 3) and Grade 5
(respiratory arrest, n = 16) were the least common categories.
Twenty-nine (6.6%) patients were mechanically ventilated in the
ED and 11.2% admitted to the Intensive Care Unit. One hundred
and thirty patients (29.7%) were admitted to the Short Stay Unit (pre-
dicted duration of admission < 24 hours) and 75 (17.2%) were admit-
ted to other inpatient units. One hundred and seventy-one (39.1%)
patients were discharged directly home from the ED.

KR was the primary reviewer of a majority of health records (246)
while OT reviewed 191. There are 9480 variables in the 120 cases
reviewed by both abstractors and there were 23 (14 OT, 9 KR) vari-
ables initially recorded as missing that were subsequently found to
be available on review. There were no false positives found. This
gives a crude false negative rate of 0.24% ((23/9480) x 100). The
time taken for data collection for the first 120 consecutive patients
drowning grade 1 and higher is presented in Table 3. The time taken
was similar for both abstractors: Median, (IQR); Core: KR 17 min,"*~
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Table 1 - Severity of drowning injury.2°

Severity Clinical features

Grade 0 Asymptomatic

Grade 1 Normal pulmonary auscultation with cough

Grade 2 Abnormal pulmonary auscultation with rales in some fields

Grade 3 Pulmonary auscultation of acute pulmonary oedema without arterial hypotension
Grade 4 Pulmonary auscultation of acute pulmonary oedema with arterial hypotension
Grade 5 Isolated respiratory arrest

Grade 6 Cardiopulmonary arrest

Table 2 - General characteristics.

Male Female Children All patients
(all patients) (all patients)
N (%) 253 (57.9) 184 (42.1) 227 (51.9) 437
Age (years) Median (IQR) 15 (3-35) 14 (3-30) 3 (2-8) 15 (3-33)
EMS transfer 202 (79.8) 133 (72.3) 138 (60.7) 335 (76.7)
D/C from ED (%) 80 (31.6) 91(49.5) 106 (46.7) 171 (39.1)
LATC' (%) 9 (3.6) 1(0.5) 3 (1.3) 10 (2.3)
IPU? Admission (%) 128 (50.6) 77 (41.8) 34 (14.9) 205 (46.9)
ICU® Admission (%) 36 (14.2) 13 (7.1) 18 (7.9) 49 (11.2)
Died (%) 5 (2.0) 4 (2.2) 4 (1.8) 9 (2.1)

' Left after treatment commenced.
2 In-Patient Unit (excluding ICU).

3 Intensive Care Unit.

Table 3 - Severity of drowning injury (22) and data abstraction times (min).

Drowning severity  Total

Patient numbers with time

Abstraction time: Core

Abstraction time Supplementary

(22) patients recorded (%) dataMedian dataMedian
(IQR) (IQR)
Grade 1 106 49 (46.2) 13 (12-15) 6 (6-6)
Grade 2 34 18 (52.9) 17 (14-21) 6 (6-6)
Grade 3 61 1 (34.4) 18 (17-20) 6 (6-6)
Grade 4 3 (100 0) 34 (-) 7 (-)
Grade 5 16 1(6.3) 22 (-) 6 (-)
Grade 6 44 28 (63.6) 29 (24-40) 7 (6-10)
Total 264 120 (45.5) 17 (13-24) 6 (6-7)

26 0T 18 min'>22 and Supplementary: KR 6 min (6-6), OT 6 min (6—
7). The median time taken to record the core variables increased with
the severity of the drowning injury and ranged from 13 minutes for
patients who had a cough (Grade 1) to approximately 30 minutes
for patients who had sustained a cardiac arrest secondary to their
drowning (Grade 6).

Sixteen core variables and four supplementary variables were
documented 100% of the time. One core variable and seven supple-
mentary variables were documented zero times. The data availability
for each individual variable is presented in Table 4. While the differ-
ent components of vital signs are presented individually, combined
they form two variables: Utstein Table 2: Scene Vital Signs and

Utstein Table 5: Hospital Course, Core Data, “First documented vital
signs after hospital arrival”.®

There was sufficient documentation of both witnessed time of
submersion and time of removal from water to calculate a duration
of submersion for 95 (21.7%) patients. This was more common for
children (75/227, 33.0%, p < 0.001). Time frame from submersion
until first EMS/CPR was able to be calculated for 77 patients. The
calculated duration agreed with reported duration of submersion in
a minority of patients (11/42, 26.2%) patients where both values
were available. The calculated submersion duration was longer than
the reported duration by 14 (1-35) minutes (median, IQR). An esti-
mated duration of submersion reported by witnesses was recorded



4 RESUSCITATION PLUS 16 (2023) 100464

Table 4 - USFD variables and data availability for adults and children (0-15 years).

Variable Number of relevant cases (all Data availability all Number of relevant cases  Data availability
patients) patients (children) children
n (%) n (%)
USFD Table 1: Victim Information
Identifier 437 437 (100) 227 227(100)
Sex 437 437 (100) 227 227 (100)
Age 437 437 (100) 227 227 (100)
*Race/ethnicity 437 0 (0.0) 227 0 (0.0)
Incident date 437 437 (100) 227 227 (100)
Incident time 437 252 (57.7) 207 139 (61.2)
Precipitating event 437 387 (88.6) 227 198 (87.2)
Face submerged 437 384 (87.9) 227 208 (91.6)
Pre-existing illness 437 429 (98.2) 227 224 (98.6)
USFD Table 2: Scene Information
Water Temperature 437 0 (0.0) 227 0 (0.0)
Witnessed 437 429 (98.2) 227 224 (98.6)
Bystander CPR 437 436 (99.8) 227 226 (99.6)
CPR method 61 57 (93.4) 31 29 (93.5)
Bystander ventilation 61 51 (83.6) 31 25 (80.6)
Trained 1st responder 437 428 (97.9) 227 221 (97.4)
Vital status 437 432 (98.9) 227 226 (99.6)
Initial cardiac rhythm 335 210 (62.7) 138 74 (53.6)
*EMS Heart rate 335 320 (95.5) 138 131 (94.9)
*EMS Blood Pressure 335 292 (87.2) 138 107 (77.5)
*EMS Temperature 335 267 (79.7) 138 110 (79.7)
*EMS Sa0, 335 314 (93.7) 138 126 (91.3)
*Pulmonary Status 437 419 (95.8) 227 218 (96.0)
“Type of water 437 433 (99.1) 227 223 (98.2)
*Body of water 437 437 (100) 227 227 (100)
USFD Table 3: Pre-EMS Scene Information (Lifeguards and First Responders)
Medical knowledge 437 431 (98.6) 227 219 (96.5)
Interventions 437 424 (97.0) 227 221 (97.4)
“Rescuer = care giver 437 263 (60.2) 227 146 (64.3)
*Number of lifeguards 437 170 (38.9) 227 121 (53.3)
*Water conditions 275 113 (41.1) 87 36 (41.4)
*Rescue Methods 437 356 (81.5) 227 201 (88.5)
USFD Table 4: Time points and Time Intervals from First Responder or EMS Data
Time face underwater 437 159 (36.4) 227 83 (36.6)
Time removed from water 437 121 (27.7) 227 74 (32.6)
Time of first treatment 335 298 (89.0) 138 124 (89.9)
Time CPR begun 61 19 (31.1) 31 13 (41.9)
Time ROSC 61 25 (41.0) 31 17 (54.8)
Time first conscious 61 28 (45.9) 31 19 (61.3)
$Submersion duration 437 100 (22.9) 227 79 (34.8)
*Time underwater to first EMS 437 83 (19.0) 227 40 (17.6)
treatment
USFD Table 5: Hospital Course, Core Data
Date and Time 437 437 (100) 227 227 (100)
CPR ongoing 437 437 (100) 227 227 (100)
CPR duration 61 26 (42.6) 31 14 (45.2)
First Hospital Temperature 437 417 (95.4) 227 214 (94.3)
First Hospital Heart Rate 437 425 (97.3) 227 221 (97.4)
First Hospital Blood Pressure 437 361 (82.6) 227 154 (67.8)
First Hospital Respiratory 437 416 (95.2) 227 217 (95.6)
Rate
First Hospital Sa02 437 425 (97.3) 227 218 (96.0)
Rhythm 437 220 (50.3) 227 71 (31.2)
GCS/AVPU 437 434 (99.3) 227 226 (99.6)
ABG 437 10 (02.3) 227 3(01.3)
APO/ARDS 437 437 (100) 227 227 (100)
Airway/ventilation 437 435 (99.5) 227 227 (100)

( (
ICU 437 437 (100) 227 227 (100)
Induced hypothermia 437 437 (100) 227 227 (100)
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Table 4 (continued)

Variable Number of relevant cases (all Data availability all Number of relevant cases  Data availability
patients) patients (children) children
n (%) n (%)
Targeted temperature 437 437 (100) 227 227 (100)
management
Min and Max temp 437 237 (54.2) 227 114 (50.2)
BSL control 24 hrs 437 101 (23.1) 227 34 (15.0)
2 episodes hypotension 437 250 (57.2) 227 108 (47.6)
Circulatory support 437 437 (100) 227 227 (100)
ECMO/CPB 437 437 (100) 207 227 (100)
Best GCS 437 431 (98.6) 227 224 (98.7)
In hospital CPR 437 437 (100) 207 227 (100)
Complicating illness 437 437 (100) 227 227 (100)
USFD Table 6: Hospital Course, Supplementary Data
*Reason CPR stopped priorto 59 58 (98.3) 31 30 (96.8)
ED
*Time CPR stopped in ED 2 1 (50.0) 2 1(50.0)
*Defibrillations post arrival 437 437 (100) 227 227 (100)
*Four score 437 0 (0.0) 227 0 (0.0)
“Lactate 437 135 (30.9) 227 35 (15.4)
“Potassium 437 144 (32.9) 227 35 (15.4)
*Prior substance abuse 437 435 (99.5) 227 227 (100)
“BAL 437 8 (01.8) 227 2 (0.9)
*Oxygenation (post arrest 61 45 (73.8) 31 16 (51.6)
patients)
*Temperature goal 30 30 (100) 8 8 (100)
*Neurologic function test 437 437 (100) 227 227 (100)
USFD Table 7: Disposition
Discharge date 437 437 (100) 227 227 (100)
Vital status 437 435 (99.5) 227 226 (99.6)
Cause of death 9 9 (100) 4 4 (100)
Neurological outcome (scale) 437 3 (0.70) 227 2 (0.9)
*How did patient die 9 9 (100) 4 4 (100)
*Autopsy 9 5 (55.6) 4 2 (50)
*Channelopathy 437 0 (0.0 227 0 (0.0)
*6 month follow up 437 0 (0.0) 227 0 (0.0)
USFD Table 8: Quality of Resuscitation Factors
Ventilation method 61 46 (75.4) 31 29 (93.5)
*Ventilation rate 61 17 (27.8) 31 6 (19.3)
*Compression rate 61 15 (24.6) 31 5(16.1)
*Compression fraction 61 0 (0.0 31 0 (0.0)
*Compression depth 61 0 (0.0) 31 0 (0.0)
*Pre-shock pause interval 61 0 (0.0) 31 0 (0.0)

CPR = cardio-pulmonary resuscitation, EMS = emergency medical services, Sa0, = peripheral arterial oxygen saturation, ROSC = return of spontaneous
circulation, GCS = Glasgow Coma Scale, AVPU = alert, voice, pain, unresponsive, ABG = arterial blood gas, APO/ARDS = acute pulmonary oedema/acute
respiratory distress syndrome, ICU = Intensive Care Unit, BSL = blood sugar level, ECMO/CPB = extracorporeal membrane oxygenation/cardio-pulmonary bypass,

BAL = blood alcohol level.
" Supplementary variable.
® Time interval calculated from recorded time variables.

for 228 (52.2%) patients, including 186 patients (42.5%) where a lack
of documented time points prevented calculation of duration of
submersion.

Discussion

The Utstein Style for Drowning is the current recommended frame-
work for data collection when researching the treatment and resusci-
tation of patients suffering cardiac arrest secondary to drowning.® As
such, it will likely form the basis for any multicenter registry of drown-
ing cases presenting to either EMS or the ED. Our study demon-
strates issues with USFD that impact its suitability for this purpose.

A key issue is the size of the USFD. With 79 variables (49 core
and 30 supplementary), the USFD has twice as many variables as
the Utstein Trauma Template, which has documented difficulties with
the completeness of data in multiple trauma centers located in well-
resourced health care systems.'® The median time of 23-24 minutes
for data collection for the USFD, which extended out to 36 minutes
for drowning patients who have experienced cardio-respiratory arrest
only includes the time taken for data abstraction. It does not include
the time required to search for and correctly identify the patient
records of drowning patients, a substantial process we have outlined
previously.® Thus, data collection for the USFD will almost certainly
require protected or funded data collection time, especially so in
any center where drowning patients present with any frequency
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and will also create challenges in small busy centers with low fre-
quency of drowning presentations. Future work will require the
automation of the process to reduce data entry time.

Increasing submersion duration is associated with worse out-
comes.?® The use of documented times to calculate the duration of
drowning in the USFD severely limited the information available.
Duration of submersion (time face/airway is seen underwater until
time of removal/commencing resuscitation) could only be calculated
in approximately 20% of patients, as time of events were infrequently
recorded in any clinical notes. However, witness estimates of the
duration of submersion were available in over 50% of patients, and
this is the variable found to best predict outcomes.?®> There have
been previous calls for inclusion of witness estimates of drowning
duration in USFD.?* The difference between calculated duration
and witness estimates of duration was of clinical significance. The
calculated duration was 14 minutes longer than the witness esti-
mates, a time frame associated with poor outcomes® that were
not evident in our cohort with only 9 deaths. These differences in
time frames may be due to initial efforts being focused on patient res-
cue and initial assessment, resulting in delays calling EMS. If esti-
mated duration was included in future iterations of the USFD, it
may result in a duration of submersion being available for an extra
40% of patients.

Sex was limited to male and female in the USFD. The issue of
sex and gender (other than being male) in drowning is only just
beginning to be explored.?® In the 21st Century it is not appropriate
for the USFD to limit sex/gender options to only male and female.
We argue that you need to collect both biological sex and gender
as two separate questions.

The categories recommended in the Race/Ethnicity variable of
Table 1 are not routinely recorded at our institution. It does record
whether a patient identifies as Aboriginal or Torres Straits Islander
and we recommend that indigenous status be added to this variable
as First Nations peoples are an at-risk group for death by drowning in
many countries.?® 29

Water temperature was the one core variable never recorded.
The study was conducted in a sub-tropical location where icy water
does not occur naturally. While there are isolated case reports of
drowning survival after profound hypothermia,®® the impact water
temperature has on drowning outcomes is unclear.?>’

Over 50% of the 295,000 annual drowning deaths worldwide
occur in countries with low resource health care systems' where
access to the resources required to facilitate survival in these cases,
such as extra-corporeal life support (ECLS), is limited. The use of
ECLS, while easily abstracted from clinical records, is expensive®?
and uncommon'® in the treatment of drowning patients. The utility
of this variable will thus be limited to individual patients, rather than
populations.

Scene details were dichotomized. The level of training of the per-
son delivering care and the interventions used, were well docu-
mented. However, details such as the number of lifeguards
attending the patient and whether the person who rescued the
patient was subsequently involved in patient care were rarely avail-
able except when there was a single person performing the rescue
and then providing care to the patient. Water conditions for rivers
and the ocean were recorded less than half the time, but it is notice-
able that lakes were excluded from this variable. While lakes are
non-tidal, strong winds can certainly create conditions sufficiently
adverse to cause drowning and sink water vessels. We would recom-
mend that lakes be included in this variable.

Surprisingly we found issues with documentation of vital signs.
This was especially so with cardiac rhythm and blood pressure doc-
umentation in young children. However, clinical documentation, even
in patients with cardiac arrest®® and especially with children®***° has
long been recognised as an issue. This problem is more significant in
low resource settings,*®*” which also bear the largest burden of
drowning globally.’

Arterial blood gases were rarely collected in our patients. It was
far more common that peripheral venous blood gases were used
than arterial (n= 125 vs 10). The discussion of whether venous blood
gases or arterial blood gases best reflect the physiological state of
the drowning victim is beyond the scope of this paper. However,
including venous blood gases as an option may increase the clinical
information available on any USFD study as in our experience, they
are available earlier in the patient’s time course as well as more fre-
quently, than arterial blood gases. No patient had mention of inves-
tigation for channelopathy in their clinical notes and none of the 223
electrocardiograms recorded had criteria suggesting a channelopa-
thy was present.

The options for recording vital status at hospital discharge on the
USFD (survive: yes/no) does not align with the definition and out-
comes of drowning published in 2005°® or the draft definition of
non-fatal drowning published recently.'> Neurologic outcome was
documented infrequently, probably reflecting clinical selection bias
as the five patients in which it was documented were unable to be
classified as “no morbidity”.

Other than the mode of ventilation during CPR, documentation of
resuscitation factors relied on reported ventilation/compression
ratios, e.g. “30:2” and phrases such as “good quality CPR witnessed
on arrival of EMS”. Other variables, such as compression fraction or
depth, were not recorded in the documentation.

The role of alcohol and drug intoxication in drowning is becoming
more apparent.>*~*' Alcohol and drug intoxication are both currently
included as options in the Table 1 variable ‘Precipitating event’ and
they are both also included as supplementary variables in Table 6.°
We found the wording of the variable ‘Prior substance abuse’ to be
confusing and recommend it be clarified if it pertains directly to the
drowning incident or any past history of substance abuse. Given their
limited diagnostic and prognostic indications for individual patients,
blood alcohol levels are rarely recorded in ED practice*® and we rec-
ommend this variable be reviewed.

The USFD was designed to include core variables readily avail-
able in the health care systems of high income countries.®> However,
to collect all core variables there is a requirement to extrapolate data
from multiple sources, such as lifeguard services, EMS documenta-
tion, ED and inpatient unit documentation, as well as radiology and
pathology reporting systems. As we have demonstrated, this is a
time-consuming activity, with limited information available pertaining
to many variables. This was despite both data abstractors having
protected time to conduct the study.

The data availability results must be interpreted with some cau-
tion. The USFD was designed to enhance research into drowning
patients suffering cardiac arrest. Use of the USFD for all drowning
patients will inevitably skew the data availability as less severely
injured patients will clinically require less investigation and fewer
therapeutic interventions. As illustrated in Table 2, there are many
more drowning patients with Grade 1-3 injuries than Grade 5-6 inju-
ries. We believe however, that our results reflect real issues with
data availability. It is a standard of care in our EDs that all patients
have a full set of vital signs recorded at the initial consultation. It is
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the same with our EMS service. Despite this, many patients did not
have a full set of vital signs recorded.

A previous review of studies reporting the USFD also found
inconsistencies with the USFD variables reported, with some vari-
ables not being used.'® Tools such as the USFD must undergo con-
stant review and revision, if necessary, to optimize their efficacy
including clear definitions, justification of core variables and a wide
array of variables for non-core variables. We hope the findings
reported in this study aid that process.

Strengths and limitations

This study used multiple search strategies to enrol all drowning
patients presenting to our EDs.® We believe this is the first study
of its kind to document the full timeline of consecutive drowning
patients from incident to hospital discharge, utilizing multiple sources
of data. With an average of over one drowning patient presenting
each week to our EDs during the study period, we are in a unique
position to conduct this study.

The data abstractors used both protected research time funded
through competitive research grants and department supported
non-clinical time to conduct this study. Given the timeframes
reported in this study, the ability to complete data abstraction without
funded or protected research time is questionable. This study was
conducted in two EDs within the same health service. Our practices,
and thus the outcomes of this study, may not be reflected in other
centres. However, we believe that the issues highlighted in this paper
have validity in well-resourced health systems.

Conclusion

A further revision of the USFD may be indicated by our findings.
Many parameters listed in the USFD are not routinely collected in
a high resource health care setting. The time required to complete
data collection for USFD is a significant burden. We recommend
some USFD parameters be considered for redefinition and others
be considered for future inclusion. We suggest a concerted effort
to aid uptake of USFD in low and middle-income countries, where
the global drowning burden is greatest. This could include represen-
tation during the next consultative process, as well as a review of the
variables included in USFD to better reflect the data likely to be avail-
able in varying settings. Improving the ease of use and decreasing
resource requirements for completion will hopefully facilitate more
widespread uptake of the USFD.
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