
R

C

A
d

L
a

b

c

d

e

a

A
R
R
A
A

K
D
R
C
R

1

b
i
w
m
r
b
o

M
F

h
0

ARTICLE IN PRESSG Model
ESUS-5909; No. of Pages 5

Resuscitation xxx (2014) xxx–xxx

Contents lists available at ScienceDirect

Resuscitation

j ourna l h o me  pa g e : www.elsev ier .com/ locate / resusc i ta t ion

linical  Paper,  Clinical

ssociation  of  water  temperature  and  submersion  duration  and
rowning  outcome

inda  Quana,b,∗,  Christopher  D.  Macka,c,  Melissa  A.  Schiffd,e

Department of Pediatrics, University of Washington School of Medicine, Seattle, WA,  United States
Department of Emergency Services, Seattle Children’s Hospital, Seattle, WA,  United States
Group Health Research Institute, Seattle, WA,  United States
Department of Epidemiology, University of Washington, School of Public Health, Seattle, WA,  United States
Harborview Injury Prevention and Research Center, University of Washington, Seattle, WA,  United States

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 7 July 2013
eceived in revised form 28 January 2014
ccepted 25 February 2014
vailable online xxx

eywords:
rowning
esuscitation
old water
escue

a  b  s  t  r  a  c  t

Aim:  Evaluate  the  roles  of water  temperature  and  submersion  duration  in  the  outcome  of drowning
victims.
Methods:  Subjects  were  those  who  drowned  in  open  water  (lakes,  rivers,  and  ocean)  in  three  counties  in
Washington  State  between  1975  and  1996. We  performed  a case  control  study  to  assess  the association
between  age,  reported  submersion  duration,  and  estimated  water  temperature  and  drowning  outcomes.
Cases  were  victims  with  good  outcomes  (survival  with  normal  or mild/moderate  neurologic  sequelae).
Controls  were  victims  with  bad outcomes  (death  or  severe  neurologic  sequelae  or  persistent  vegetative
state).  We  used  Poisson  regression  to  estimate  odds  ratios  (OR)  and  95% confidence  intervals  (CI).
Results:  Of  the  total  1094  open  water  drowning  victims,  most  were  male  (85%),white  (84%),  and  with  a
mean  age  of 27  years.  Most  drownings  occurred  in lakes  (51%)  and  in  cold  (≥6–16 ◦C (44%))  or very  cold
waters  (<6 ◦C (34%)).  Most  (78%)  had  bad outcomes  (74%  died;  4% survived  with  severe  neurologic  seque-
lae.  Of  those  with  good  outcomes,  88.2%  were  submerged  <6  min,  7.4%  6–10 min  and  4.3%  for  11–60  min.
Victims  with  good  outcomes  were  61%  (95%  CI 0.23–0.65)  less  likely  to be submerged  for  6 to  10  min  and
98%  (95%  CI  0.01–0.04)  less  likely  to  be submerged  for 11 or more  minutes.  Water  temperature  was  not

associated  with  outcome.
Conclusions:  A protective  effect  of  cold  water  for drowning  victims  was  not  found;  estimated  submer-
sion  duration  was  the most  powerful  predictor  of  outcome.  Recommendations  for  initiation  of  rescue
and  resuscitation  efforts  should  be  revised  to  reflect  the very  low  likelihood  of  good  outcome  following
submersion  greater  than 10  min.

©  2014 Published  by  Elsevier  Ireland  Ltd.
. Introduction

Drowning injury is a hypoxic injury. Its outcome is determined
y many factors involving the victim, the environment, and the

ncident1. Among the possible environmental factors associated
ith drowning, cold water has been considered an important deter-
inant of outcome because of its potential to induce the diving
Please cite this article in press as: Quan L, et al. Association of water
Resuscitation (2014), http://dx.doi.org/10.1016/j.resuscitation.2014.0

eflex and hypothermia. Both these conditions may  be protective
y decreasing metabolic demand and thus, the deleterious effects
f hypoxia in a drowning victim.

∗ Corresponding author at: Seattle Children’s Hospital, Emergency Services
B.7.520, 4800 Sand Point Way  NE, Seattle, WA 98145, United States.

ax: +1 206 729 3070.
E-mail address: linda.quan@seattlechildrens.org (L. Quan).

ttp://dx.doi.org/10.1016/j.resuscitation.2014.02.024
300-9572/© 2014 Published by Elsevier Ireland Ltd.
The potential protective effect of cold water drives rescue and
resuscitation efforts and the risks taken for drowning victims
despite long periods of submersion with anoxia. Recently, Tipton
and Golden proposed a decision-making guide for the search, res-
cue and resuscitation of a drowning victim that was  dictated first
by water temperature and second by duration of the submersion2.
They proposed that following drowning in waters warmer than
6 ◦C, survival is extremely unlikely if submersion is longer than
30 min  while in waters colder than 6 ◦C, survival is extremely
unlikely if submerged longer than 90 min. Their decision-making
guide was  based primarily on expert opinion and review of anec-
dotal reports and very small case series.
 temperature and submersion duration and drowning outcome.
2.024

The role of water temperature has significant pragmatic and
safety implications. Ongoing discussions in our region highlight
the need to address the cost benefit of adding more dive rescue
teams costing more than $250,000 each per year and the risks

dx.doi.org/10.1016/j.resuscitation.2014.02.024
dx.doi.org/10.1016/j.resuscitation.2014.02.024
http://www.sciencedirect.com/science/journal/03009572
http://www.elsevier.com/locate/resuscitation
mailto:linda.quan@seattlechildrens.org
dx.doi.org/10.1016/j.resuscitation.2014.02.024
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o rescuers of performing water rescue in our region’s hazardous,
paque, cold waters. Because of the methodological limitations of
ipton’s and other reports proposing a protective effect of cold
ater on drowning outcome, we sought to evaluate the associa-

ion between exposure to cold (6 to 16 ◦C) and very cold water
<6 ◦C) and submersion duration when drowning with good versus
ad outcomes. We  evaluated these factors using a unique, large
etrospective database of open water drownings.

. Methods

We  performed a case control study of unintentional drownings
n the Western Washington database. The victim’s final outcome

as determined by condition at initial hospital discharge. Cases
ere defined as victims with a good outcome, defined as those who

urvived with no, mild, or moderate neurologic sequelae including
taxia or dysarthria. Controls were defined as victims with a bad
utcome, defined as those who died or survived with a persistent
egetative state or severe neurologic sequelae including no self-
elp skills or spastic quadriplegia.

The drowning database contains 2628 victims with drowning
eading to hospitalization and/or death in King, Pierce, and Sno-
omish counties, Washington State, between January 1, 1974 and

une 30, 1996. These counties include the city of Seattle and had
,559,136 residents in 19903. Their western edge is temperate
oast; their eastern edge is the crest of the Cascade Mountains
hose snow cover and many glaciers feed multiple major rivers

nd their tributaries. Additionally, this region contains hundreds of
akes, whose glacial silt creates poor water clarity.

The definition of drowning for those who died was made by
athologists at the medical examiner’s offices in each of the three
ounties. The diagnosis of drowning for those who lived was  based
n the discharge diagnosis of drowning (ICD9 diagnosis code 994.1)
ade by physicians in the emergency department or hospital.
Using a form containing 346 variables, data for this database was

bstracted from the investigative and autopsy reports of the med-
cal examiner’s office in each county, hospital records of patients

ith drowning (International Classification of Diseases, 9th revision,
linical modification (ICD9-CM) code 994.113) in the discharge reg-
stries of all 26 acute care hospitals, and incident reports of victims

ith a mechanism of drowning in the four major emergency medi-
al services agencies in the region. Case finding was supplemented
y using the computerized files of Washington State death certifi-
ates for all study years, and computerized files of state civilian
ospital discharges with the diagnosis of drowning (ICD9 code
94.1) from 1987 through 1996.

Our study was limited to only episodes involving victims who
rowned in open water, defined as lakes, rivers, and ocean, because
stimated temperatures were available for these settings. We
xcluded pond, bath tub, pool and other container-related drown-
ng because water temperatures could not be estimated for these
odies of water and rescue in these settings does not pose the high
isk to rescuers nor require significant utilization of resources.

Data collected included variables related to the victim: age,
ex, race (white or nonwhite, history of seizures, toxicology screen
esults; the drowning event: water temperature and submersion
uration; type of open water: lakes, rivers, and ocean; and rural
r urban (as defined by the US Census map  for the time period).
e categorized age groups as less than 5 years, 5 to 14 years, and

5 years or greater to reflect child, youth and adult body sizes. We
sed these age groups as a proxy for body surface area, a known
Please cite this article in press as: Quan L, et al. Association of water
Resuscitation (2014), http://dx.doi.org/10.1016/j.resuscitation.2014.0

eterminant of cooling rates and potentially protective for cold
ater. The victim’s submersion duration was defined as the first

ime estimate recorded after the submersion event. For example, if
MS was involved, estimated submersion duration documented in
 PRESS
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EMS  records was  chosen over estimates recorded in the intensive
care unit charts. Submersion duration was categorized as <6 min,
6 to 10 min, >10–60 min, and >60 min. However, because survival
was so low in the latter two  categories, we  combined them for most
analyses.

Water temperatures were measured at the site following some
of the incidents. The majority of temperatures were obtained
following consultation with the data analysts of each of the fol-
lowing agencies who provided data based on measured water
temperatures at locations nearest the drowning site and within
days to maximum of a month of the event: Water temperatures
were missing if the drowning site location was unknown or if
measurements were not taken by the agency involved within
the year/month of the drowning. The agencies were: for Puget
Sound and the Pacific Ocean, the Washington State Department
of Ecology’s Puget Sound Assessment and Monitoring Program and
National Oceanic Atmospheric Administration’s National Data Buoy
Center; for rivers, Washington State Department of Ecology River
and Stream Water Quality Monitoring program; for lakes, King
County Department of Natural Resources and Parks’ Lake Stew-
ardship Program, King County Major Lakes Monitoring Program,
Washington State Department of Ecology’s Environmental Assess-
ment Program, Pierce Stream Team, and Snohomish County Surface
Water Management. We  categorized water temperature as greater
than 16 ◦C (warm), 6 to 16 ◦C (cold), and less than or equal to 6 ◦C
(very cold).

2.1. Statistical analysis

Because data were missing for some variables, we imputed miss-
ing data using a system of multivariate imputation by chained
equations, resulting in 50 imputed datasets4,5. Variables that suc-
cessfully predicted injury outcomes in the non-missing data and
variables that successfully predicted the likelihood of missing-
ness were included in a multivariate model that over 10 iterations
refined the prediction of missing data. The process was duplicated
20 times to produce 20 multiply imputed datasets. The results of
these datasets allowed us to model both the point estimates and
the variance, or accuracy, of our imputed data.

We compared victim and event characteristics among drowning
victims with good and bad outcomes including characteristics that
have been shown to be associated with outcomes6–9. Our primary
goal was  to evaluate the effects of submersion duration and water
temperature on outcomes.

We performed multivariate analysis and, because the outcome
was not rare, used Poisson regression to estimate relative risks (RR)
and 95% confidence intervals (CI) directly. Applying Poisson regres-
sion to binary outcome data can overestimate the standard error
of the relative risks; however, this is overcome by using robust
standard errors10,11. Our model was  adjusted for age a priori. We
assessed for potential confounding by sex, race, history of seizures,
and toxicology screen results, and found no confounding. We  used
Stata Statistical Software (Stata/SE version 11.1, StataCorp. 2009.)
for all analyses.

3. Results

A total of 1377 victims who drowned in open water in Western
Washington was  identified in the database, 1094 of whom suffered
unintentional submersions. Most victims were white (84%), male
(85%), and with a mean age of 27 years. Most drownings occurred
 temperature and submersion duration and drowning outcome.
2.024

in lakes (51%), followed by rivers (26%) and ocean (23%), and pri-
marily occurred in rural regions (65%). Boats were involved in 25%
of drownings. Most drownings occurred in cold (44%) or very cold
waters (34%). Most submersion durations were greater than 10 min

dx.doi.org/10.1016/j.resuscitation.2014.02.024
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Table  1
Victim and event characteristics of open water drowning victims by outcome, Western Washington State, 1974–1996.

Good outcome (N = 276) (%) Bad outcome (N = 818) (%) Proportion missing in unimputed data

Victim characteristics
Age (years) 0

0–4 31.6 6.2
5–14 20.5 9.7
15–24 14.9 31.4
25–34 12.6 23.5
35–64 19.3 23.2
65+  1.1 6.0

Male sex 75.1 88.7 0
Race

White  85.8 82.9 3.2
Non-white 14.2 17.1

History of seizures 4.0 4.0 5.9
Suspected alcohol or illicit drug use 17.9 30.7 19.6
Event  characteristics
Type of body of water 0.0

Lake  61.2 47.5
River 13.1 29.9
Ocean 25.7 22.6

Location
Urban 44.6 32.1 4.8
Rural  55.4 67.9

Water temperature (◦C) 0
<6  31.9 34.9
6–16 40.6 44.7
17+  27.4 20.4

Submersion duration (minutes) 45.2
<6  88.2 4.7
6–10 7.4 

11–60 4.3 

>60  0.1 

Table 2
Multivariate predictors for good outcome in open water drowning victims.

Characteristics Adjusted RR (95% CI)

Age (years)
0–4 1.34 (1.01, 1.79)
5–14 1.33 (0.96, 1.85)
15+  1.0

Submersion duration (minutes)
<6  1.0
6–10 0.39 (0.23, 0.65)
11+  0.02 (0.01, 0.04)

Water temperature (◦C)
<6 1.0
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declining trajectory in minutes after submersion, rather than a sim-
6–16 1.13 (0.84, 1.52)
17+  0.97 (0.71, 1.33)

69%). Bystanders provided cardiopulmonary resuscitation (CPR) to
pproximately 29.9% of victims. EMS  administered CPR to 23% of
he victims.

Good outcomes occurred in 22%. Bad outcomes included the
4% of victims who died and the 4% who survived who had severe
eurologic sequelae or persistent vegetative states. Compared to
hose with bad outcomes, victims with good outcomes were more
ikely to be younger (<15 years of age), female, have a submersion
ime less than 6 min  in waters ≥16 ◦C. Among those with good out-
omes, 88.2% were submerged <6 min, 7.5% for 6–10 min, 4.3% for
1–59 min, and <1% for greater than 60 min  (Table 1). Half (50.2%)
f those with good outcomes compared to 21.5% of those with bad
utcomes received bystander CPR while 12.4% of those with good
utcomes and 96.7% of those with bad outcomes received CPR by
MS.

In our multivariate model (Table 2), victims with good outcomes
ere 34% (95% CI 1.01–1.79) more likely to be 0 to 4 years of age.
Please cite this article in press as: Quan L, et al. Association of water
Resuscitation (2014), http://dx.doi.org/10.1016/j.resuscitation.2014.0

ompared to those with bad outcomes, victims with good outcomes
ere also 61% (95% CI 0.23–0.65) less likely to be submerged for 6

o 10 min  and 98% (95% CI 0.01–0.04) less likely to be submerged
5.0
23.4
66.9

for 11 or more minutes. We  found no association between good
outcomes and water temperature in the study population.

4. Discussion

In this case control study using multivariate analysis of a large
population-based data set, submersion duration and age were the
factors associated with good outcome among drowning victims.
We found no association between water temperature and outcome
following drowning.

Our finding that submersion duration was  the key predictor of
outcome agrees with Suominen’s studies that incorporated data
on victim age, water temperature, and submersion duration using
multivariate analysis9,10. All 38 victims with good outcomes were
submerged <22 min. In another study of mostly open water drown-
ings, no one of 250 with cardiac arrest survived when submerged
>15 min  in waters >15 ◦C13. Our findings support the statement by
Tipton et al. that “if water temperature is warmer than 6 ◦C, sur-
vival/resuscitation is extremely unlikely if submerged longer than
30 min”2. Our data suggest that this statement is also true for water
temperatures of 6 ◦C or below since no victims in our database
had good outcomes if submerged more than 27 min in these water
temperatures.

Our analyses suggest that Tipton’s statement that “sur-
vival/resuscitation is extremely unlikely if submerged longer than
90 min  in 6 ◦C or below waters” is overly permissive. Tipton’s upper
limit might be interpreted as supporting the prevalent belief that
drowning victims have a “golden hour” in which all efforts should
be made to rescue and resuscitate, requiring enormous resources
and putting rescuers’ lives and safety at risk. Importantly, this study
demonstrates the likelihood of good outcome follows a rapidly
 temperature and submersion duration and drowning outcome.
2.024

ple cutoff at 60 or 90 min.
Importantly, reported submersion durations usually repre-

sent the absolute minimum time period of anoxia the patient

dx.doi.org/10.1016/j.resuscitation.2014.02.024
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xperienced, an estimate the bystander provides, “he’s been under
 minutes”. However, the total duration of victim anoxia includes
he time interval between the time of recognition of drowning or
ubmersion to initiation of CPR. This time interval includes sev-
ral time consuming components unique to drowning events. It
ncludes the time to (a) make a call (including finding one’s cell
hone or the beach’s phone), (b) describe the situation to dispatch
multiple telephone transfers within the EMS  phone triage system,
roviding dispatcher the history, patient identification and loca-
ion), (c) retrieve the victim from the water (including walking or
iving into the water, locating the victim, and getting him to shore
r boat), and (d) initiate CPR. Accurate time data for these time
ntervals are only described when EMS  is involved wherein com-

on  measures include time of call, time of arrival at the scene, and
ime to EMS-provided CPR. In 250 drowning cardiac arrest emer-
ency calls in Sweden, the time interval from cardiac arrest to call
as 4 min, interval to ambulance arrival was 11 min, representing

n average total delay of 15 min, range 8–23 min. In addition, get-
ing the victim out of the water onto land or boat where CPR can
e started requires time and significant effort. In drowning rescue
imulations at a beach with surf lifeguards, time interval to start of
entilations in the water was 155 s and to the start of CPR, 258 s14.
hus, submersion duration is only a portion of the total duration of
noxia for most drowning victims.

Our study found no effect of water temperature on outcomes,
lthough cold water submersion is hypothesized to produce pro-
ective hypothermia and the dive reflex. Physiologic studies show
hat the dive reflex occurs but is very transient, and is rapidly
uperseded by marked atopic tachycardias and hypertension15,16.
olden estimated that the development of central hypothermia

n an adult requires immersion for 30 min  in cold water17. By the
ime central hypothermia is achieved, 30 min  of submersion would
esult in irreversible anoxic organ damage. Most clinical studies
emonstrate the failure of hypothermia to protect; hypothermia

n a drowning victim on arrival to the emergency department has
een repeatedly shown to be associated with a bad outcome and
redicted bad outcome even in those treated aggressively with
xtracorporeal membrane oxygenation18–23.

The protective role of water temperature has not stood the
est of rigorous clinical studies. Reviewing anecdotal reports of
rowning survivors, Orlowski concluded that cold water was  pro-
ective only if the water was <5 ◦C24. In a non-metanalysis review of
ssorted cases, Tipton reported that most survivors of submersions
5 min  had drowned in waters <7 ◦C. In a stronger study design
n 250 drowning victims, outcomes were not better among those
rowning in <6 ◦C or <15 ◦C waters12. Using a robust study design,
his and Suominen’s multivariate regression studies showed no
ssociation between cold water and outcome8. Importantly, our
tudy involved an inclusive database of drownings while others
ave reported on only segments of the drowning population, such
s children, those who were hospitalized, those who  received pre-
ospital care, or coroner’s cases.

The small effect of young age, <5 years, in predicting a good
utcome in our analysis has not been found in other studies that
ave adjusted for confounding factors8,9,18,20. It is possible that the
ffect of young age is so small as to be only demonstrable in a large
ataset such as this one as suggested by the lower limit confidence

nterval.
Our study had several limitations primarily related to retrospec-

ive data collection.
We  believe that case ascertainment of drownings resulting in

ospital admission was very high because we searched individ-
Please cite this article in press as: Quan L, et al. Association of water
Resuscitation (2014), http://dx.doi.org/10.1016/j.resuscitation.2014.0

al hospitals’ registries for admissions for drowning as well as the
tate’s computerized database of all hospital admissions. Similarly,
ase ascertainment of drowning fatalities was high because we
earched the three counties’ medical examiners’ registries as well
 PRESS
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as the state’s computerized death certificate files. The possibility of
misclassification of drowning among these cases seems small since
all received medical evaluation. In some cases, drowning may  have
been the secondary cause of death or injury.

Water temperatures were rarely collected at the time of the inci-
dent; therefore, most were estimated based on extensive existing
regional water monitoring systems. However, it is unlikely that
estimates were biased toward over or under estimation. Water
temperatures in almost all rivers and lakes in this region of Wash-
ington State remain cold from mid-September to mid-June or July.
Missing data was greatest for estimated submersion duration; we
addressed this limitation with multiple imputation. This has been
shown to produce superior estimates to a complete-case analysis25.

Our study used data from 1975 to 1996. However, we believe the
conclusions are generalizable to 2013. Despite anecdotal reports of
good outcomes following therapeutic hypothermia and extracor-
poreal resuscitation, a 2012 evidence-based consensus was  that
current treatment of drowning injury was  nonspecific, involv-
ing restoration and maintenance of normal physiology26. Of note,
during our study period until the mid  1990s, therapeutic hypother-
mia  was  the national standard of care for children hospitalized
after a significant drowning event. Therapeutic hypothermia ceased
because various centers showed no improvement in outcome27.
Also, an evaluation using this drowning database showed hospital
care did not change in outcome over time28. Moreover, long term
survival rates of pediatric patients who survived out of hospital car-
diac arrest between 1985 and 2009 did not change over time29,30.
We  await higher levels of evidence, randomized controlled stud-
ies, to define the impact of present and proposed post resuscitation
care on outcome.

5. Conclusion

In this large case control study of open water drownings, evi-
dence for a protective effect of cold or very cold water for drowning
victims was  not found; instead, the estimated submersion duration
was the most powerful predictor of outcome. Recommendations for
initiation and duration of rescue and resuscitation efforts should be
revised to reflect the very low likelihood of good outcome following
submersion greater than 10 min. Further studies should evaluate
the patient’s total duration of anoxia, time from submersion to ini-
tiation of CPR since both primary and secondary anoxia contribute
to the drowning victim’s outcome.

Conflict of interest statement

None of the authors have anything to disclose.

Acknowledgments

We thank Margot Quan Knight for collecting water temperature
data and the multiple agencies for their assistance and data. Sup-
ported in part by grant R49/CCR010141-03 from the Centers for
Disease Control and Prevention, Atlanta, GA. The CDC had no role
in the preparation of this study question, data collection, analysis,
or manuscript preparation.

References

1. Quan L. Risk factors for drowning. In: Bierens J, editor. Handbook of drowning.
2nd ed. Berlin, Heidelberg, New York, NY: Springer; 2014.
 temperature and submersion duration and drowning outcome.
2.024

2. Tipton MJ,  Golden FSC. A decision-making guide for the search, rescue and
resuscitation of submersion (head under) victims based on expert opinion.
Resuscitation 2011;82:814–9.

3. Office of Financial Management. Intercensal and postcensal
estimates of county population by age and sex, 1980–2001,

dx.doi.org/10.1016/j.resuscitation.2014.02.024
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0005
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0010


 ING Model
R

itation

1
1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

29. Michiels EA, Dumas F, Quan L, Selby L, Michael Copass M,  Rea T. Long term
ARTICLEESUS-5909; No. of Pages 5

L. Quan et al. / Resusc

http://www.ofm.wa.gov/pop/census1990/bycounty.asp (accessed March
10, 2014).

4. van Buuren S, Boshuizen HC, Knook DL. Multiple imputation of missing blood
pressure covariates in survival analysis. Stat Med  1999;18:681–94.

5. Royston P. Multiple imputation of missing value: update. Stata J 2005;5:1–14.
6. Quan L, Cummings P. Characteristics of drowning by different age groups. Inj

Prev 2003;9:163–8.
7. Driscoll T, Harrison J, Steenkamp M. Review of the role of alcohol in drowning

associated with recreational aquatic activity. Inj Prev 2004;10:107–13.
8. Suominen P, Baillie C, Korpela R, Rautanen S, Ranta S, Olkkola KT. Impact of

age,  submersion time and water temperature on outcome in near-drowning.
Resuscitation 2002;52:247–54.

9. Suominen PK, Korpela RE, Silfvast TGO, Olkkola KT. Does water temperature
affect outcome of nearly drowned children. Resuscitation 1997;35:111–5.

0. Cummings P. Methods for estimating adjusted risk ratios. Stata J 2009;9:175–96.
1. Zou G. A modified poisson regression approach to prospective studies with

binary data. Am J Epidemiol 2004;159:702–6.
2. Claesson A, Lindqvist J, Ortenwall P, Herlitz J. Characteristics of lifesaving from

drowning as reported by the Swedish Fire and Rescue Services 1996–2010.
Resuscitation 2012;83:1072–7.

3. Claesson A, Svensson L, Siverstolpe J, Herlitz J. Characteristics and outcome
among patients suffering out of hospital cardiac arrest due to drowning. Resus-
citation 2008;76:381–7.

4. Claesson A, Karlsson T, Ann-Britt Thorén A, Johan Herlitz J. Delay and per-
formance of cardiopulmonary resuscitation in surf lifeguards after simulated
cardiac arrest due to drowning. Am J Emerg Med  2011;29:1044–50.

5. Tipton MJ.  Initial response to cold-water immersion in man. Clin Sci
1989;77:581–8.
Please cite this article in press as: Quan L, et al. Association of water
Resuscitation (2014), http://dx.doi.org/10.1016/j.resuscitation.2014.0

6. Tipton MJ,  Kelleher P, Golden FS. Supraventricular arrhythmias follow-
ing  breathholding submersion in cold water. Undersea Hyperb Med
1994;21:305–13.

7. Golden F, Tipton M.  Essentials of sea survival. Champaign, IL: Human Kinetics;
2002.

3

 PRESS
 xxx (2014) xxx–xxx 5

8. Quan L, Kinder D. Pediatric submersions: prehospital predictors of outcome.
Pediatrics 1992;90:909–13.

9. Crowe S, Mannion D, Healy M,  O’Hare B, Lyons B. Paediatric near-drowning:
mortality and outcome in a temperate climate. Ir Med  J 2003;96:274–6.

0. Graf WD,  Cummings P, Quan L, Brutacoa D. Predicting outcome in pediatric
submersion victims. Ann Emerg Med  1995;26:312–9.

1. Biggart MJ, Bohn DJ. Effect of hypothermia and cardiac arrest on outcome of
near-drowning accidents in children. J Pediatr 1990;117:179–83.

2. Farstad M,  Andersen KS, Koller ME,  Grong K, Segadal L, Husby P. Rewarming from
accidental hypothermia by extracorporeal circulation: a retrospective study. Eur
J  Cardiothorac Surg 2001;20:58–64.

3. Rutman E, Weissenbacher A, Ulmer H, et al. Prolonged extracorporeal
membrane oxygenation-assisted support provides improved survival in
hypothermic patients with cardiocirculatory arrest. J Thorac Cardiovasc Surg
2007;134:594–600.

4. Orlowski JP. Drowning near-drowning, and ice–water drowning. JAMA
1988;260:390–1.

5. Ambler G, Omar RZ, Royston P. A comparison of imputation techniques for
handling missing predictor values in a risk model with a binary outcome. Stat
Methods Med Res 2007;16:277–98.

6. Topjian AA, Berg RA, Bierens JJ, Branche CM,  Clark RS, Friberg H. Brain resusci-
tation in the drowning victim. Neurocrit Care 2012;17:441–67.

7. Bohn DJ, Biggar WD,  Smith CR, Conn AW,  Barker GA. Influence of hypother-
mia, barbiturate therapy, and intracranial pressure monitoring on morbidity
and  mortality after near-drowning. Crit Care Med  1986;14:529–34.

8. Cummings P, Quan L. Trends in unintentional drowning: the role of alcohol and
medical care. JAMA 1999;281:2198–202.
 temperature and submersion duration and drowning outcome.
2.024

outcomes following pediatric out-of-hospital cardiac arrest. Pediatr Crit Care
Med  2013;14:755–60.

0. Pessach I, Paret G. Pediatric out-of-hospital cardiac arrest—are we  behind the
times? Pediatr Crit Care Med  2013;14:821–2.

dx.doi.org/10.1016/j.resuscitation.2014.02.024
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0020
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0025
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0030
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0035
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0040
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0045
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0050
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0055
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0060
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0065
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0070
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0075
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0080
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0085
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0090
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0095
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0100
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0105
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0110
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0115
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0120
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0125
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0130
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0135
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0140
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0145
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150
http://refhub.elsevier.com/S0300-9572(14)00114-2/sbref0150

	Association of water temperature and submersion duration and drowning outcome
	1 Introduction
	2 Methods
	2.1 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Conflict of interest statement
	Acknowledgments
	References


