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Objective To analyze the differences in characteristics and outcomes between public bath (PB)-
related and non-PB-related out-of-hospital cardiac arrest (OHCA) patients in South Korea. 

Methods We performed a retrospective observational analysis of collected data from the Smart 
Advanced Cardiac Life Support (SALS) registry between September 2015 and December 2018. 
We included adult OHCA patients (aged >18 years) with presumed OHCA of non-traumatic eti-
ology who were attended by dispatched emergency medical services. SALS is a field advanced 
life support with smartphone-based direct medical direction. The primary outcome was the sur-
vival to discharge rate measured at the time of discharge.

Results Of 38,995 cardiac arrest patients enrolled in the SALS registry, 11,889 were included in 
the final analysis. In total, 263 OHCAs occurred in PBs. Male sex and bystander cardiopulmonary 
resuscitation proportions appeared to be higher among PB patients than among non-PB pa-
tients. Percentages for shockable rhythm, witnessed rate, and number of underlying disease were 
lower in the PB group than in the non-PB group. Prehospital return of spontaneous circulation 
(11.4% vs. 19.5%, P=0.001), survival to discharge (2.3% vs. 9.9%, P<0.001), and favorable neu-
rologic outcome (1.9% vs. 5.8%, P=0.007) in PB patients were significantly poorer than those in 
non-PB patients. 

Conclusion Patient characteristics and emergency medical services factors differed between PB 
and non-PB patients. All outcomes of PB-related OHCA were poorer than those of non-PB-re-
lated OHCA. Further treatment strategies should be developed to improve the outcomes of PB-
related cardiac arrest. 
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INTRODUCTION

Sauna bathing is a passive heat therapy that is mainly used for 
the purposes of relaxation, wellness, and pleasure.1 Sauna bath-
ing is associated with several health benefits such as reduced 
risks of adverse cardiovascular and non-cardiovascular disease 
outcomes, as well as mortality.2 All plausible pathways (reduced 
arterial stiffness, decreases in inflammation and oxidative stress, 
stabilization of the autonomic nervous system, beneficial changes 
in circulating lipid profiles, and lowering of systemic blood pres-
sure) contribute to the beneficial cardiovascular health effects 
and may explain the protective effect of sauna bathing on sud-
den cardiac arrest. Most studies on bath-related cardiac arrest 
were conducted in Japan.3-10 Japanese have the habit of almost 
daily, long, head-out-of-water immersion style sitting in hot wa-
ter bathtubs.11 In Japan, cardiac arrest occurring in the bath typi-
cally occurs in people older than 70 years during the winter. Sa-
toh et al.3 concluded that the actual incident rate of bath-related 
cardiac arrest in Japan is approximately eight times higher than 
that in the United States.
   Koreans using the public bath (PB) tend to have a similar bath-
ing style of head or neck out-of-water immersion, sitting in hot 
water. In South Korea, public spas (Jjimjilbangs) made by combin-
ing traditional PBs, sauna, and resting space are recently gaining 
popularity. In South Korea, bath-related cardiac arrests are likely 
to increase due to the high popularity of Jjimjilbangs and the re-
cent rapid increase in the elderly population. No investigations of 
bath-related out-of-hospital cardiac arrest (OHCA) have been 
conducted in South Korea, except for one retrospective study, 
which described the cause and characteristics of bath-related 
deaths at autopsy.12 Although some previous studies have dem-
onstrated that the outcomes of bath-related OHCA patients were 
poor, few compared the outcomes of cardiac arrest to other loca-
tions.4,5

 Recently, a Smart Advanced Life Support (SALS) pilot project 

was introduced in some areas in South Korea, where in the event 
of a cardiac arrest, the nearest two units of emergency medical 
services (EMS) are dispatched, and under the directives of an 
emergency physician, the paramedics could use a manual defibril-
lator, administer drugs, and perform advanced life support.13 
Therefore, this study aimed to determine the characteristics and 
outcomes of PB-related cardiac arrest in South Korea using the 
SALS registry.

METHODS

Study design and study setting
This study was a retrospective observational analysis of data col-
lected from the SALS database between October 2015 and De-
cember 2018. In total, nine academic tertiary hospitals and 19 
fire stations in eight areas in South Korea participated in this 
study. The total study area was 7,129 km2 with a population of 
about 12 million in 2017. We included data on all non-trauma 
cardiac arrest patients for whom an EMS was dispatched and at-
tended. OHCA patients aged 18 years or younger were excluded 
from this study. Patients with obvious irreversible death sign, car-
diopulmonary resuscitation (CPR) refusal, do-not-resuscitate sta-
tus, non-cardiac origin arrest, pregnancy, missing or incomplete 
medical record data, and arrests in ambulance were also exclud-
ed. The present study protocol was reviewed and approved by the 
institutional review board of Ajou University College of Medicine 
and was waived the requirement of informed consent. 

The Korean EMS system 
The Korean EMS system is operated directly by the government. A 
basic-to-intermediate service level of ambulance is operated in 
16 provincial headquarters of the national fire departments, cov-
ering a population of approximately 50 millions.14 The Korean 
EMS has recently established a centrally-based, two-tiered sys-
tem for OHCA patients in which an ambulance is dispatched with 

What is already known
It is estimated that the outcome of public bath-related cardiac arrest patients is poor. However, the majority of research 
examining this bath-related cardiac arrest has been conducted in Japan.

What is new in the current study
We found that the characteristics of public bath-related out-of-hospital-cardiac arrest (OHCA) patients were different 
from others. Overall outcomes of public bath-related OHCAs were significantly worse than other OHCA patients. Other 
strategies should be provided to public bath OHCA patients in addition to advanced life support. 
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two or three emergency medical technicians (EMTs), including at 
least one level 1 EMT who has pre-hospital emergency care skill 
comparable to EMT-I (intermediate EMT) level in the US. Level 1 
EMTs are authorized to administer intravenous fluids, to place 
endotracheal intubations, and insert laryngeal mask airways for 
OHCA patients under direct medical oversights. EMTs dispatched 
to the field perform the conventional basic life support (BLS), 
then transfer the patient to the nearest hospital. Trained level 1 
EMTs are allowed to use medications for advanced cardiac life 
support (e.g., epinephrine, amiodarone) under direct medical con-
trol in SALS pilot project areas. When EMTs arrive on the scene, 
they perform BLS immediately, obtain the family’s consent and 
conduct SALS if the family agrees. SALS is an advanced field re-
suscitation by an EMT with video communication-based direct 
medical oversight. Further detailed explanation of SALS is de-
scribed in our previous study.13 If the family disagrees with SALS, 
EMTs perform resuscitation just as usual, then transfer to the 
nearest hospital. EMTs cannot declare death or stop CPR on the 
scene or during transport based on self-judgement. All patients 
with OHCA are transported to the emergency departments unless 
a physician instructs them to stop CPR by giving a direct medical 
instruction.15 

Data source
After the resuscitation, the EMT fills out the patients’ ambulance 
run sheets that are electronically stored in each provincial EMS 
headquarter. If SALS was performed, the directing physician com-
pletes an oversight physician report, in addition. A trained data 
manager visits the hospitals to which patients were transported 
to review the medical records and complete the record according 
to the Utstein style and construct the SALS database.16 Physicians 
responsible for the database quality control in this study contact-
ed the hospital treating the patient to verify information on out-
comes (survival and neurological outcomes) at discharge. Judg-
ment of the patient’s outcome was done by the treating physi-
cians based on the Cerebral Performance Category score. CPC 
scores of 1 (good performance) and 2 (moderate disability) were 
defined as favorable neurological outcome while a score of 3 (se-
vere cerebral disability), 4 (vegetative state), or 5 (death) were 
defined as unfavorable neurologic outcomes.
   The address at the scene was automatically stored in the EMS 
headquarters’ database, and printed on the ambulance run sheet 
at the time of dispatch. The location of cardiac arrest was ex-
tracted from the address; the details of the place of arrest were 
obtained from the written records in the ambulance run sheets. 

Study outcome 
The primary outcome of this study was survival to discharge, 
while the secondary outcomes were prehospital return of sponta-
neous circulation (ROSC) and favorable neurological outcomes 
that were measured at discharge. 

Statistical analysis
Statistical analysis was performed using IBM SPSS Statistics ver. 
21.0 (IBM Corp., Armonk, NY, USA). Nominal variables are ex-
pressed as counts and percentages. Continuous variables are ex-
pressed as mean and standard deviation. Chi-square test (Fisher 
exact test) and Student t-test (for continuous variables) at a sig-
nificance level of P<0.05 were used to test for differences in ob-
served characteristics and outcomes of patients. Using logistic 
regression analysis including potential confounders (sex, age, 
witnessed, bystander CPR, bystander automated electrical defi-
brillator use, shockable cardiac rhythm, and EMS response time), 
we assessed the odds ratios (ORs) and 95% confidence intervals 
(CIs) for survival to discharge. 

RESULTS

Patient flow
A total of 38,995 cardiac arrest patients were enrolled in the 
SALS registry during the study period, while 11,889 were included 
in the final analysis (Fig. 1). A total of 27,106 patients, including 
12,363 patients with non-cardiac origin arrest (12,363), obvious 
irreversible death (7,652), CPR refusal (3,820), aborted CPR (1,344), 
arrest in ambulance (939), age under 18 years or pregnant (421), 
do-not-resuscitate (359), and incomplete data (208) were ex-
cluded from the final analysis. Of those patients who met the in-
clusion criteria, 263 (2.2%) cardiac arrests occurred in the PB (PB 
group) while 11,626 (97.8%) occurred in other places (non-PB 
group). Among the PB cardiac arrest cases, 141 (53.6%) were 
SALS cases. 
   Table 1 displays the patient characteristics including EMS fac-
tors, time interval, hospital care, and outcome and differences 
between the two groups. Among the PB group, percentages of 
male sex and bystander CPR appeared higher than in the non-PB 
group. Rate of witnessed arrest, shockable rhythm, number of 
underlying diseases, implementation of SALS, and defibrillation 
attempt in the PB group were lower than in the non-PB group. 
EMS time interval including response time and call for EMS life 
support in the PB group were also shorter than in those of the 
non-PB group. Overall outcome appeared relatively poor in the 
PB group for prehospital ROSC (11.4% vs. 19.5%, P=0.001), ad-
mission to hospital (7.2% vs. 18.7%, P=0.001), survival to hospi-
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tal discharge (2.3% vs. 9.9%, P<0.001), and good neurologic re-
covery (1.9% vs. 5.8, P=0.007).

Distribution of the PB-related OHCA occurrences by 
month, age, and sex
Fig. 2 shows the monthly distribution of the number of PB-relat-
ed OHCA occurrences. Overall, 172 (67.0%) PB-related OHCAs 
occurred in the bathtubs. OHCA related to PB occurred mainly in 
autumn and winter (September to February, n=167), and the in-
cidence decreased in spring and summer (March to August, 
n=88). As shown in Fig. 3, the individuals’ ages ranging from 70 
to 79 years showed the highest incidence (38.0%), followed by 
ages 80 to 89 (29.3%). Ages ranging from 19 to 49 years were 
generally with low incidence.

Outcomes of PB- and non-PB-related OHCA patients of 
SALS and BLS
In the PB-related arrest patients, prehospital ROSC (17.7% vs. 4.1%, 
P<0.001) and any ROSC (20.6% vs. 9.8%, P=0.017) of performed 
SALS were significantly higher than that of BLS (Table 2). Hospital 
admission (8.5% vs. 5.7%, P=0.386), survival to discharge rate 
(2.8% vs. 1.6%, P=0.517), and favorable neurologic recovery rate 
(2.1% vs. 1.6%, P=0.772) were higher in the SALS group than in 
the BLS group, but there was no significant difference between the 

two groups. However, in the non-PB cardiac arrest cases, all out-
comes measured improved significantly when SALS was performed.

ORs for prehospital ROSC in PB-related OHCA patients
Table 3 reveals the OR for prehospital ROSC in PB-related cardiac 
arrest patients. The OR for prehospital ROSC was 5.87 (95% CI, 
2.01–17.13) when SALS was performed. When age increased by 1 
year, prehospital ROSC decreased significantly (OR, 0.96; 95% CI, 
0.93–0.99). Shockable rhythm was also associated with increased 
odds of prehospital ROSC (OR, 3.58; 95% CI, 1.07–11.98). Where-
as the OR for survival to discharge and favorable neurologic re-
covery were not obtained due to the small number of surviving 
patients.

The result of the logistic regression analysis for  
predicting survival to discharge in OHCA patients 
Table 4 displays the results of the multivariate logistic regression 
analysis for predicting survival to discharge in OHCA patients. The 
OR for survival to discharge was 0.33 (95% CI, 0.14–0.76) when 
cardiac arrest occurred in the PB. As age and EMS response time 
increased, the outcome of survival to discharge worsened. Wit-
nessed arrest, bystander CPR, and shockable initial rhythm also 
were associated with improved outcome of survival to discharge 
in the OHCA patients.

38, 995 Patients with out-of-hospital cardiac arrest
Assessed by EMS

11,889 Study enrolled patients

263 Public bath arrest

141 SALS 6,975 SALS

11,626 Non-public bath arrest

122 BLS 4,651 BLS

27,106 Exclusion criteria
 12,363 Non-cardiac origin
 7,652 Obvious irreversible death
 3,820 CPR refusal
 1,344 Aborted CPR
 939 Arrest in ambulance
 421 age<18 yr/pregnancy
 359 DNR
 208 Incomplete data

Fig. 1. Flow chart of the included patients. EMS, emergency medical service; CPR, cardiopulmonary resuscitation; DNR, do-not-resuscitate; SALS, Smart 
Advanced Life Support; BLS, basic life support.
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Table 1. Baseline characteristics of the study patients 

Characteristic Public bath (n=263) Non-public bath (n=11,626) P-value

Patient & environmental factor

   Sex, male 221 (84.0) 7,457 (64.1) <0.001

   Age (yr) 75.4±58.6 68.6±15.3 <0.001

   Witnessed arrest 66 (25.3) 5,806 (49.9) <0.001

   Bystander CPR 201 (77.0) 7,744 (66.6) <0.001

   Bystander AED use 18 (6.9) 618 (5.3) 0.262

   Initial cardiac rhythm <0.001

     Ventricular fibrillation/tachycardia 18 (6.8) 2,057 (17.7)

     Pulseless electrical activity 28 (10.6) 2,306 (19.8)

     Asystole 214 (81.4) 7,126 (61.3)

     Unknown 3 (1.2) 137 (1.2)

   Underlying disease

     Hypertension 38 (14.4) 3,271 (28.1) <0.001

     Diabetes mellitus 42 (16.0) 2,393 (20.6) 0.067

     Stroke 8 (3.0) 922 (7.9) 0.004

     Heart disease 16 (6.1) 1,868 (16.1) <0.001

     Cancer 12 (4.6) 1,032 (8.9) 0.015

EMS factors

   SALS 141 (53.6) 6,975 (60.0) 0.037

   Defibrillation shock 35 (13.3) 2,845 (24.5) <0.001

   EMS defibrillation success 26 (74.3) 1,900 (66.8) 0.349

   No. of defibrillation attempts, No. (IQR) 1 (0–3) 2 (1–4) 0.003

   Prehospital advanced airway 199 (75.7) 8,637 (74.3) 0.614

   Prehospital drug administered 

     Epinephrine  121 (46.0) 5,211 (44.8) 0.703

     Amiodarone 3 (4.7) 387 (10.0) 0.160

     Fluid bolus 151 (57.4) 6,368 (54.8) 0.396

Time interval (min) 

   Response time interval (call to EMS arrival on scene) 6.7±2.5 8.1±4.2 <0.001

   From arrival at scene to departure  18.7±10.6 21.0±9.9 <0.001

   From departure to arrival at hospital 5.6±4.3 7.5±6.1 <0.001

   Call to EMS life support 9.0±4.7 10.6±5.7 <0.001

   From arrival at scene to first ROSC 21.1±12.3 23.8±38.3 0.659

   Call to first ROSC 28.1±13.1 31.4±37.6 0.599

   From arrival at scene to first shock delivered 1.6±1.1 1.9±2.1 0.021

Post resuscitation care 

   PCI 4 (1.8) 479 (4.1) 0.117

   TTM 5 (2.3) 535 (4.6) 0.138

   ECMO 2 (0.9) 231 (2.0 0.453

Outcomes

   Prehospital ROSC 30 (11.4) 2,269 (19.5) 0.001

   ROSC 41 (15.6) 3,238 (27.9) <0.001

   Hospital admission 19 (7.2) 2,169 (18.7) <0.001

   Survival to hospital discharge 6 (2.3) 1,148 (9.9) <0.001

   Favorable neurologic recovery 5 (1.9) 670 (5.8) 0.007

Values are presented as number (%), mean±standard deviation, or median (interquartile range).
CPR, cardiopulmonary resuscitation; AED, automated electrical defibrillator; EMS, emergency medical service; SALS, Smart Advanced Life Support; ROSC, return of sponta-
neous circulation; PCI, percutaneous coronary intervention; TTM, target temperature management; ECMO, extracorporeal membrane oxygenation.
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Table 2. Resuscitation outcomes according to SALS and BLS implementation

Public bath Non-public bath 

SALS BLS P-value SALS BLS P-value

Prehospital ROSC 25 (17.7) 5 (4.1) <0.001 1,655 (23.7) 613 (13.2) 0.001

ROSC 29 (20.6) 12 (9.8) 0.017 2,181 (31.3) 1,057 (22.7) <0.001

Hospital admission 12 (8.5) 7 (5.7) 0.386 1,425 (20.4) 744 (16.0) <0.001

Survival to hospital discharge 4 (2.8) 2 (1.6) 0.517 735 (10.5) 413 (8.9) 0.003

Favorable neurologic recovery 3 (2.1) 2 (1.6) 0.772 440 (6.3) 230 (4.9) 0.002

Values are presented as number (%).
SALS, Smart Advanced Life Support; BLS, basic life support; ROSC, return of spontaneous circulation.

DISCUSSION

Almost all studies on public bath-related cardiac arrest were con-
ducted in Japan and described the epidemiologic circumstances 
and pathophysiologic findings based on autopsy findings.3,4,6-9 To 

the best of our knowledge, this study is the first to evaluate the 
relationship between cardiac arrest occurrence in the PB and its 
outcomes directly. We found that the occurrence of OHCA in the 
PB was associated with poorer outcome. Bath-related cardiac ar-
rests were more likely to increase owing to the high popularity of 

Fig. 3. Distribution of age and sex of public bath-related cardiac arrests.
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Fig. 2. Distribution of the number of public bath-related cardiac arrests by the month.
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Table 3. ORs for prehospital return of spontaneous circulation in public 
bath-related out-of-hospital cardiac arrest patients

OR (95% CI) P-value

SALS 5.87 (2.01–17.13) 0.001

Witnessed arrest 1.84 (0.74–4.58) 0.192

Bystander CPR 1.00 (0.35–2.84) 0.999

Bystander AED attached 0.33 (0.04–2.84) 0.327

Shockable rhythm 3.58 (1.07–11.98) 0.039

Age 0.96 (0.93–0.99) 0.004

Sex, male 0.48 (0.18–1.27) 0.142

Response time interval 1.01 (0.86–1.20) 0.876

OR, odd ratio; CI, confidence interval; SALS, Smart Advanced Life Support; CPR, 
cardiopulmonary resuscitation; AED, automated electrical defibrillator.

Table 4. Results of the logistic regression analysis for predicting survival 
to discharge in out-of-hospital cardiac arrest 

OR (95% CI) P-value

Occurred in the public bath 0.33 (0.14–0.76) 0.009

Age (per year older) 0.97 (0.97–0.98) <0.001

Witnessed arrest 2.10 (1.81–2.43) <0.001

Bystander CPR 1.27 (1.08–1.48) 0.008

Shockable rhythm 5.72 (4.97–6.59) <0.001

EMS response time interval (per min longer) 0.94 (0.92–0.96) <0.001

Bystander AED use 1.19 (0.91–1.56) 0.216

Sex, male 1.05 (0.90–1.23) 0.551

OR, odd ratio; CI, confidence interval; CPR, cardiopulmonary resuscitation; EMS, 
emergency medical service; AED, automated electrical defibrillator.

PB and spas (Jjimjilbang) as well as the recent rapidly growing el-
derly population.12 Therefore, our study could enable the develop-
ment of preventive strategies and management guidelines in PB-
related cardiac arrest. 
   In our study, several characteristics differed between PB-related 
cardiac arrest patients and the non-PB cardiac arrest patients. 
Sauna bathing used sensibly and with caution is generally con-
sidered to be safe for most healthy people and even among pa-
tients with stable cardiovascular disease.2 However, a previous 
study revealed that sudden death in the bathroom was associated 
with the winter season (56.2%) and hypertension (37.3%).5 Be-
cause almost all cardiac arrests in this previous study occurred in 
the bathroom at home (84.9%), it is difficult to compare their re-
sult with ours. Underlying medical history like hypertension in 
PB-related cardiac arrest patients was lower than in the non-PB 
related cardiac arrest patients. The reason for this difference be-
tween both studies may be due to the fact that people’s usage 
tendencies vary depending on the type of baths.2,6 All PBs in 
South Korea have long ago posted warnings that patients with 
cardiovascular disease such as hypertension should not enter the 
sauna and warm bathtub. Most people using PBs are aware of 
this caution and it might have contributed to some selection bias. 
The majority of PB-related OHCAs occurred during winter, similar 
to the results of previous studies.3-7,10

   Increased age was related to the incidence of cardiac arrest oc-
currence in the PB and to poor prognosis. Our results indicated 
similar age distributions between Korean and Japanese PB cardiac 
arrest patients, with most patients being people older than 65 
years.3,5,6  A recently published autopsy report of bathtub drown-
ings in South Korea revealed that the victims’ mean age±  stan-
dard deviation was 61.3±16.0 years, which is much lower than 
our results showed. As the authors mentioned in their report, the 
autopsy rate in South Korea is extremely low, and autopsy is per-
formed only when necessary.12

   Our study revealed that the rate of bystander witnessed cardiac 
arrest in PBs was very low despite being in a public place. A pre-
vious study indicated that the bath-related OHCAs were less like-
ly to be witnessed by bystanders (6.4% in home baths and 17.6% 
in PBs).4 Another study also reported that witnessed arrest among 
bathing patients were more infrequent that that among patients 
performing other activities.5 PBs are basically considered public 
places, but are also private spaces. Many Koreans do not look at 
each other because they are completely naked in the PB. When 
people are in the sauna or Jjimjilbang, sleeping or sitting back in 
a chair with closed eyes is common; thus, nobody pays attention 
to the other. This behavioral tendency of these people may delay 
the detection of cardiac arrest. In addition, since the public spas 
such as Jjimjilbangs and baths are open 24 hours a day, the likeli-
hood of someone witnessing a cardiac arrest during the night, is 
likely to decrease. 
   PB cardiac arrest patients had fewer underlying diseases, faster 
response time of the EMT, and received more bystander CPR. 
Nevertheless, the patients in the PB group had lower ROSC, sur-
vival to discharge rate, and favorable neurological recovery rate 
than non-PB patients. As the stay-time increased on the scene to 
perform SALS, implementation of SALS was associated with in-
creasing prehospital ROSC rates in patients with OHCA and 
shortened time to ROSC. Time to ROSC remains a significant 
prognostic factor in patients resuscitated following OHCA, with 
regard to the risk of death and of neurological outcome.17 The 
implementation of SALS showed improvement of ROSC, but it did 
not affect survival to discharge rate and favorable neurologic 
outcome.
   One plausible explanation for the poor outcomes could be that 
the bath-related OHCAs were less likely to have been witnessed 
by bystanders. As previously mentioned, the characteristics of PB-
related patients were associated with the late recognition of car-
diac arrest by bystanders. The late recognition of cardiac arrest 
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affected the time to delivery of the first chest compression and 
poor outcome. It is presumed that the low witness rate may be 
related to the low rate of shockable rhythm. The low shockable 
rhythm rate was also associated with the poor prognosis. Other 
causes for poor outcome could be older age and body tempera-
ture of the victims. A previous report suggests that the unique-
ness of bath-related OHCAs could be the higher body tempera-
ture immediately after cardiac arrest.12 In our study, almost all 
the patients suffering from cardiac arrest were found in warm 
baths and the saunas. Hyperthermia is associated with an unfa-
vorable neurologic recovery after cardiac arrest.18 Furthermore, 
due to the late recognition, the patients that suffered the cardiac 
arrest would have been exposed to a higher temperature environ-
ment for a longer period. Therefore, our study showed that an-
other strategy should be to provide advanced life support to PB-
related OHCA patients.
   Considering that the survival to discharge rate and the neuro-
logical recovery rate of cardiac arrest were lower for PB-related 
than non-PB-related cardiac arrest, the prevention of PB-related 
cardiac arrest is important. The Japan Resuscitation Council Re-
suscitation Guidelines 2015 already provides some preventive in-
structions specific to bath-related OHCAs.19 For earlier recogni-
tion of cardiac arrest by bystanders, there is need for more at-
tempts to inform the public of the risk of sudden cardiac arrest 
during bathing and the countermeasures, including a notice. In-
stalling electronic devices using gestures, and motion-tracking 
recognition technology in saunas or bathtubs could be other fa-
vorable options for earlier detection of cardiac arrest. In addition, 
the employees of PB facilities should be required to complete a 
BLS training course, including early recognition of cardiac arrest, 
CPR implementation, and automated electrical defibrillator use. 
   This study had several limitations. First, our data were retro-
spectively collected, the cause of the cardiac arrest could not be 
clarified, and likewise, no blood alcohol concentration was ob-
tained.7 Secondly, 1- or 6-month outcomes after cardiac arrest 
were not included in the analysis. Thirdly, it was difficult to select 
a control group to compare with the PB group. We estimated 
that the comparison of PB and other places where OHCA occur 
would also not be appropriate for the purpose of this study. Fur-
ther investigation including prevention and flexible response 
strategies for PB-related OHCA patients is needed.
   In conclusion, the characteristics of PB-related OHCA differed 
from those of the other OHCA. All outcomes of PB-related OHCA 
were poorer than for non-PB-related OHCA. Further treatment 
strategy should be developed to improve the outcome in PB-re-
lated cardiac arrest.
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