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ABSTRACT

Objective: This study aims to clarify the effect of qualified-
lifesaver administered Basic Life Support for drowning-
induced Out-of-Hospital Cardiopulmonary Arrest (OHCA) on 
good neurological outcomes in drowning victims.

Methods: 43 drowning-induced OHCA patients (39 males and 
4 females) were divided into 2 groups: One group of 22 patients 
who had no witness of their drowning accidents and another of 
21 patients who were found by a family member, friend or 
lifesaver, in the period 2009-2014.

In this study, we compared (Cerebral Performance Category) 
CPC1-2 on No-witnessed drowning OHCA and Witnessed 
drowning OHCA. Additionally, the 21 cases of witnessed 
OHCA were retrospectively compared with 168 cases by 
propensity score method with consistent non-cardiac cause 
cardiac arrest patients' characteristics extracted from the 
nationwide Utstein-style Japanese database.

Results: All of the 43 patients were found with cardio-
respiratory arrest or agonal respiration and underwent 
conventional CPR by a lifesaver. Moreover, 40 patients 
(93.0%) had an AED pad applied, but shockable rhythm was 
found in only 3 patients and shock delivered. One-month 
survival and CPC1-2 were significantly higher in the early 
CPR group (less than 4 minutes after witness of drowning to 
start of CPR) than in the late CPR group, as determined by 
multivariable logistic analysis.

In total, 168 non-cardiogenic OHCA patients who had consistent 
patient characteristics (age, sex bystander CPR and PAD) and 
underwent bystander CPR from the nationwide Utstein-data 
were compared with the 21 witnessed drowning OHCA patients. 
ROSC and CPC1-2 rate of the 21 drowning OHCA patients were 
71.4% (15/21) and 61.9% (13/21) respectively evidently 

1superior to layperson-bystander CPR rates .

Discussion: This study analyzed the influence of lifesavers, as 
first responders on beaches, on the prognosis of favorable brain 
function in drowning-induced OHCA patients. In the 21 
witnessed drowning-induced OHCA patients, ROSC and one-
month CPC1-2 were higher than that of layperson CPR. 
Importantly, improved outcome was associated with lifesaver 

witnessed versus unwitnessed drowning. Thus, life saver 
provided high-quality bystander CPR led to significantly 
higher CPC1-2 than that of layperson CPR.

Conclusion: Lifesaver provided CPR is superior to layperson 
CPR for witnessed non-cardiac OHCA before the arrival of 
ambulance.
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INTRODUCTION

Japan has approximately 35,000 km of ocean coastline. More 
than 20 million persons visit beaches nationwide to enjoy 
swimming on 1,250 beaches in the summer season. Life saving 
at the beach has developed along with the increase of 
swimming accidents. In Japan, death due to drowning is as high 
as 17%, following the death rate of 20% due to traffic accidents. 

150% of drowning cases are due to drowning in the sea .

The origin of lifesavers in Japan is considered to be when 
qualified persons from the Japanese Red Cross (JRC) were 
allocated to the Katase-Nishihama Beach in Kanagawa 
Prefecture in 1963, to implement water safety techniques 

2developed by the JRC in 1944 . Currently, 30,000 persons are 
certificated as lifesavers by the Japan Lifesaving Association 
(JLA) across the nation and 600 new persons are trained to be 
qualified every year. All surf lifesavers have mastered 
techniques of CPR & AED and first aid at a much higher level 
than that of the layperson, regarding not only basic knowledge 
of the sea and lifesaving but also management for injury and 
sudden illness at the beach.

JAPAN LIFESAVER ASSOCIATION

In fact, 136 local lifesaving clubs of the regions and JLA-
qualified lifesavers are engaged in supervisory / rescue 
activities from 9 a.m. until 5 p.m. in general on nearly 200 

3bathing beaches . On individual beaches, these lifesavers 
compose a club team to be engaged in beach guarding 
consigned by regional administration (Fig 1). 
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Patients'  characteristics

Age - Mean (SD) 36.1 (20.4) 32.6 (21.6) 39.4 (19.1) 0.28

Male - n (%) 39 (90.7) 19 (90.5) 20 (90.9) 1.00

CPR by Lifesaver -  n (%) 43 (100.0) 21 (100.0) 22 (100.0) 1.00

Rescue breathing - n (%) 43 (100.0) 21 (100.0) 22 (100.0) 1.00

AED, PAD apply - n (%) 40 (93.0) 19 (90.5) 21 (95.5) 0.61

PAD by Lifesaver - n (%) 3 (7.0) 2 (9.5) 1 (4.6) 0.61

Initial ECG finding

Shockable - n (%) 3 (7.0) 2 (9.5) 1 (4.6) 0.61

Non Shockable - n (%) 40 (93.0) 19 (90.5) 21 (95.5) 0.6

ROSC - n (%) 15 (34.9) 15 (71.4) 0 (0.0) <0.001

One month survival- n (%) 13 (30.2) 13 (61.9) 0 (0.0) <0.001

Neurological intact survival(CPC1-2) - n (%) 13 (30.2) 13 61.9) 0 (0.0) <0.001

Time related Characteristics

Mean time until CPR start by Lifesaver, mean (SD) 6.7 (4.7) 4.3 (2.5) 8.9 (5.3) <0.001

Time until ROSC in the field - mean (SD) 8.1 (4.0) 8.1 (4.0) -- --  --

Legend: AED = Automated External defibrillator ROSC = Return of Spontaneous Circulation

CPR = Cardio Pulmonary Resuscitation SD = Standard Deviation

PAD = Public Access Defibrillation

Outcome

P valueCharacteristics
Total Number of 
drowning CPA 

patients

(n=43)

Witnessed cases

(n=21)

No witness cases

(n=22)
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ABSTRACT

Background: Determinations of severity and criticality of 
trauma in the field “Load and Go” (L&G) by an EMS crew 
usually consist of the following: a) Mechanism of injury b) 
Physiological assessment and c) Survey for whole body 
anatomical injury. It is thought that it is optimal to determine 
'right time', 'right place', 'right patient' for transport to trauma 
centres according to these observations.

Objective: To evaluate medical usefulness of pre-hospital 
trauma field triage data recorded by the local EMS with that of 
in-hospital trauma data.

Methodology: A level III retrospective cohort study was 
conducted. Among 6,677 traffic injury patients enrolled 
between January 1, 2011 and December 31, 2011, 892 cases 
were triaged as moderate or higher severity and transported to 
C level Trauma and Critical Care Centres.

A further multivariable logistic regression analysis was 
performed with mechanical injuries, field assessment, severity 
and trauma outcomes at the hospital, such as probability of 
survival and Injury Severity Score (ISS), used as primary 
endpoints.

Results: The determination of L&G by the EMS crew to C 
Critical Care Centre showed over-triage. The positive 
predictive value of severe cases compared to L&G was 93%, 
while the negative predictive value was 21% and even among 
the high ISS group (ISS 15 or higher), the chance for survival 
was high at 0.8±0.3 (sensitivity 0.20, specificity 0.93).

Furthermore, the L&G determination through initial 
assessment by EMS crew indicated an anatomical severity of 
ISS 15 or higher, and a high Odds Ratio (OR) of 12.99 (95% CI: 
4.94–34.69). Among the 7 mechanisms of injury, patients who 
flew more than 5 meters after being hit by a car, had high ISS, 
OR 2.97 (95% CI: 1.35-6.50).

Conclusion: While the initial assessments by EMS crew 
elucidated appropriate trauma severity, it is still necessary to 
improve observational skills for EMS crews. Our preliminary 
results indicate that pre-hospital and in-hospital data should be 
analysed together for pre-hospital care provider performance.
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INTRODUCTION

Increase in vehicle accident deaths exceeding 15,000 in Japan 
in the 1970s was a major social problem, which was dubbed as 
the “traffic war”. Subsequently, to improve road safety, several 
measures were implemented: a) construction of right-turn 
lanes, b) police enforcement, c) stricter penalties for drunk 
driving (which is highly associated with serious and fatal 
accidents) and d) tightening of the Road Traffic Law – e.g. 
mandating the use of child seats. Vehicle safety measures on 
the part of motor vehicle manufacturers were also 
implemented (seat belts as standard equipment, air bags and 
GOA bodies). These measures led to a decrease in the number 
of deaths due to traffic accidents in Japan. In 2014, fatality was 

rd 11/3  of what it had been in the 1970s .

The creation of an emergency care system was initiated in the 
1970s, including the implementation of tertiary critical care 
centers. To date, over 250 centers have been developed. In the 
years post 2000, Japan's trauma care system improved at an 
accelerated rate, e.g. the training of emergency medical care 
and trauma specialists by the Japanese Association for Acute 
Medicine and the Japanese Association for the Surgery of 
Trauma establishment of trauma registries such as the Japan 
Trauma Data Bank (JTDB) and more than 70 hospitals 
operating Emergency Medical Services (EMS) and Doctor 
Helicopter EMS services (HEMS) and non-transporting EMS 
vehicles (Doctor car) systems. In addition, in 2003, the Japan 
Pre-hospital Trauma Evaluation and Care (JPTECTM) and 
Japan Advanced Trauma Evaluation and Care (JATECTM) 
established unified trauma concepts and terminology for pre-
hospital to in-hospital care.

Since the inception of the JPTECTM Council (a trauma care 
and evaluation standard for EMS personnel), over 1,000 
JPTEC providers have been trained annually; EMS 
personnel who evaluate trauma patients in the field have 
rapidly improved their decision-making ability and quality of 
care. In particular, improvements have been achieved with 
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