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Background: The optimal on-scene time after the return of spontaneous circulation (ROSC) following

out-of-hospital cardiac arrest (OHCA) has not been established. This study aimed to investigate the re-

lationship between the on-scene time after ROSC and neurological outcomes.

Methods: We analyzed data recorded in the SOS-KANTO 2017 registry between September 2019 and

March 2021. Patients with OHCA who achieved ROSC on the scene were included and categorized into

three groups based on on-scene time after ROSC (0-<6 min, 6-<10 min, and ≥10 min). Comparisons

were performed using multiple propensity score analysis. The primary outcome was favorable neuro-

logical status at one month, defined as cerebral performance categories 1 and 2.

Results: In total, 331 patients were included. Favorable neurological outcomes at one month were ob-

served in 29.1% (32/123) of patients in the 0-<6 min group, 37.2% (35/104) in the 6-<10 min group, and

36.3% (29/104) in the ≥10 min group. There was no significant association between shorter on-scene

times (0-<6 min) and favorable neurological outcomes at one month compared to the other groups (ad-

justed odds ratio [AOR], 0.97; 95% confidence interval [CI], 0.39-2.41 for 6-<10 min; AOR, 0.90; 95% CI,

0.30-2.70 for ≥10 min).

Conclusion: Differences in on-scene time after ROSC were not significantly associated with favorable

neurological outcomes at one month. Future research should focus on identifying factors that may influ-

ence outcomes, and on exploring strategies to enhance care in the Japanese EMS context.

(J Nippon Med Sch 2025; 92: 163―169)
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Introduction

Out-of-hospital cardiac arrest (OHCA) occurs in approxi-

mately 235,000-325,000 individuals annually in the

United States, 275,000 in Europe, and 120,000 in Japan1―3.

Although the prognosis of OHCA has improved over the

years, the one-month survival rate with favorable neuro-

logical outcomes remains below 10%, even for witnessed

cardiac arrests of cardiac origin. Additionally, it is well-

established that the longer the time to return to sponta-

neous circulation (ROSC), the lower the likelihood of suc-

cessful resuscitation and return to normal life, making it

a significant public health concern4,5.

In the 2020 International Consensus on Cardiopulmon-

ary Resuscitation (CPR) and Emergency Cardiovascular
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Care (ECC) by the International Liaison Committee on

Resuscitation, a new topic was introduced concerning the

timing of leaving the scene: specifically, how long emer-

gency medical services (EMS) should remain at the scene

in OHCA cases. However, clear evidence for this has yet

to be established6,7.

Reports on on-scene time for OHCA primarily come

from Western countries, where protocols emphasize pro-

viding stabilization procedures after ROSC as part of ad-

vanced life support (ALS) at the scene8―12. While the de-

bate continues between “remaining on-scene” versus

“early transport,” Japan follows a protocol that priori-

tizes early transport to medical facilities, limiting on-

scene interventions to only those deemed absolutely nec-

essary13,14. Previous studies have suggested that for pa-

tients with OHCA who achieve ROSC at the scene, ef-

forts to stabilize their condition at the scene are associ-

ated with improved survival rates at hospital dis-

charge15―17. This may be related to the post-resuscitation

interventions performed by the EMS, such as tracheal in-

tubation and vasopressor administration.

In Japan, factors contributing to on-scene time after

ROSC include not only the time required for interven-

tions but also the assessment of the patient’s condition

after ROSC, the time needed to transport the patient to

the ambulance, and the time required to select a medical

facility. Medical facility selection is not always predeter-

mined. The EMS team must contact hospitals directly or

through the fire department’s command center; if the in-

itial hospital is unavailable, they must re-explain the pa-

tient’s condition to the next-nearest hospital. If the near-

est medical facility is unavailable, both on-scene and

transport times are extended.

However, the effects of prolonged periods without ef-

fective intervention after ROSC remain unclear. This

study aimed to investigate the relationship between on-

scene time after ROSC and neurological outcomes in situ-

ations where effective interventions could not be per-

formed.

Materials and Methods

Study Design and Setting

A post-hoc analysis of this multicenter cohort study

was conducted in the Kanto region of Japan, including

Tokyo and its surrounding prefectures (Tokyo, Kana-

gawa, Saitama, Chiba, Ibaraki, Tochigi, and Gunma).

Data on patients with OHCA were prospectively col-

lected from 42 emergency hospitals as part of the Survi-

vors of OHCA in Kanto Area (SOS-KANTO) 2017

Study18―20. Of the 42 participating hospitals, 22 (52.3%)

were university hospitals. The average number of beds

per hospital was 672 (SD = 236), and 33 hospitals (79%)

were tertiary care centers. The study period for the 2017

study was from September 2019 to March 2021. Ethical

approval was obtained from the institutional review

boards of all the participating medical institutions. As

our analysis did not involve any personal identifying in-

formation or interventions, the requirement for informed

consent was waived by the Institutional Review Board

(Ethics Committee of Nippon Sport Science University).

Ethics Approval and Consent to Participate

The study protocol was approved by the Institutional

Review Boards and Ethics Committees of all the partici-

pating medical institutions (approval number: 23-H126).

The requirement for informed consent was waived to

ensure the patient’s anonymity.

Study Participants

The study population consisted of patients with OHCA

who achieved ROSC at the scene. ROSC was defined as

the restoration of a palpable pulse and effective blood

circulation after cardiac arrest. ROSC was further catego-

rized into prehospital ROSC (achieved before hospital ar-

rival) and post-hospital ROSC (achieved after hospital

admission). The exclusion criteria were failure to achieve

ROSC before leaving the scene, prehospital intervention

by a physician via a doctor’s car or helicopter, OHCA

due to external causes, and cases in which the patient

was not transported to the hospital.

The Emergency Medical System in Japan

In Japan’s emergency medical system, when 119 emer-

gency calls are made, an ambulance with at least one

emergency medical technician (EMT) on board is dis-

patched to the scene. During response time, dispatchers

provide verbal instructions to bystanders to encourage

the administration of bystander CPR and the use of pub-

lic access defibrillators. Upon arrival, the EMTs take over

CPR from the bystanders and under a physician’s guid-

ance, perform advanced interventions, such as securing

intravenous lines, administering adrenaline, and estab-

lishing advanced airway management, depending on

specific indications, such as cardiac arrest, and the quali-

fications of the individual EMTs5,21,22. The destination hos-

pital is determined by direct communication between the

EMS team and the receiving hospital or through coordi-

nation with the Fire Department’s command center, en-

suring continuous communication until the appropriate

hospital is confirmed13,14 (Supplemental Material: http

s://doi.org/10.1272/jnms.JNMS.2025_92-207).
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Table　1　Patient characteristics

Feature
all

 (n=331) 
0-<6 min
 (n=123) 

6-<10 min
 (n=104) 

≥10 min
 (n=104) 

p 
value

Age, years (SD) 67.7 (16.2) 68.9 (15.8) 66.7 (16.7) 67.3 (16.1) 0.16

Sex male, n (%) 222 (67.1) 83 (67.5) 72 (69.2) 67 (64.4) 0.19

Clinical Frailty Scale (SD) 3.4 (2.0) 4 (2.1) 3.1 (1.9) 3.5 (1.9) 0.1

Medical history, n (%) 

Myocardial infarction 26 (7.8) 12 (9.6) 9 (8.6) 5 (4.8) 0.11

Congestive heart failure 29 (8.7) 10 (8.1) 9 (8.6) 10 (9.6) 0.38

Cerebrovascular disease 22 (6.6) 5 (4.0) 7 (6.7) 10 (9.6) 0.41

Dementia 12 (3.6) 5 (4.0) 3 (2.8) 4 (3.8) 0.22

Chronic lung disease 20 (6.0) 7 (5.6) 6 (5.7) 7 (6.7) 0.41

Renal disease 17 (5.1) 5 (4.0) 4 (3.8) 8 (7.6) 0.21

Dialysis 7 (2.1) 2 (1.6) 3 (2.8) 5 (4.8) 0.08

Metastatic solid tumor 13 (3.9) 4 (3.2) 4 (3.8) 5 (4.8) 0.32

Psychiatric disorder 7 (2.1) 3 (2.4) 1 (1.0) 3 (2.8) 0.29

Witness, n (%) 202 (61.0) 73 (59.3) 64 (61.5) 65 (62.5) 0.43

Location: home, n (%) 206 (62.2) 74 (60.2) 66 (63.5) 66 (63.5) 0.38

Floor of occurrence (SD) 1.9 (2.1) 1.8 (2.1) 1.7 (1.3) 2 (2.5) 0.19

bystander CPR 175 (52.9) 59 (48.0) 60 (57.7) 56 (53.8) 0.21

PAD 31 (9.4) 8 (6.5) 11 (10.6) 12 (11.5) 0.14

Prehospital procedure by EMS, n (%) 

shockable rhythm 205 (61.9) 76 (63.9) 70 (70.0) 59 (58.4) 0.12

Intravenous Injection 145 (43.8) 68 (55.3) 41 (39.4) 36 (34.6) <0.01

Adrenaline 108 (32.6) 58 (47.2) 32 (30.8) 18 (17.3) <0.01

Advanced airway management 191 (57.7) 67 (54.4) 60 (57.7) 64 (61.5) 0.47

Mechanical CPR 10 (3.0) 3 (2.4) 5 (4.8) 2 (1.9) 0.23

EMS arrival to ROSC 10.5 (7.8) 10.6 (7.8) 10.5 (6.9) 9.8 (6.6) 0.35

Leaving the scene to hospital arrival 11.3 (6.3) 10.4 (5.2) 11.8 (7.2) 11.9 (6.4) 0.49

SD: standard deviation, PAD: Public Access Defibrillation, CPR: Cardio Pulmonary Resuscitation, EMS: Emergen-

cy Medical Service

Data Collection and Definitions

Information related to OHCA was prospectively col-

lected by the EMS personnel using the Utstein template.

The collected data included patient age, sex, Clinical

Frailty Scale (CFS), major medical history, location of the

incident, presence of a witness, bystander CPR, use of an

AED, administration of defibrillation (Public Access De-

fibrillation, PAD), number of EMS personnel, number of

EMTs, initial electrocardiogram rhythm, interventions

performed (defibrillation, intravenous line establishment,

adrenaline administration, advanced airway manage-

ment, and use of an automated chest compression de-

vice), and time variables, including ROSC. Hospital data

were collected by the attending physicians at each facility

and included the patient’s condition upon hospital ad-

mission, height, weight, and prognosis.

Outcomes

The primary outcome was a favorable neurological

outcome at one month. Secondary outcomes included the

one-month survival rate and occurrence of re-arrest be-

fore hospital arrival.

Neurological outcomes were assessed using the Cere-

bral Performance Category (CPC) scale, which is defined

as follows: CPC 1: good cerebral performance, CPC 2:

moderate disability, CPC 3: severe disability, CPC 4:

vegetative state or coma, and CPC 5: brain death or

death. CPC 1 and 2 were classified as favorable neuro-

logical outcomes.

Statistical Analysis

The time from ROSC to departure from the scene was

defined as the on-scene time after ROSC, and patients

were categorized into three groups for comparison based

on this duration (0-<6 min, 6-<10 min, and ≥10 min).

Continuous variables were expressed as mean (stan-

dard deviation), and categorical variables were expressed

as frequencies and percentages. To reduce bias due to

missing data, multiple imputations were performed, gen-

erating five imputed datasets for the analysis23. Multiple

imputations using fully conditional specifications were

conducted for all covariates listed in Table 1. Multiple

propensity scores were calculated using a logistic regres-

sion model to estimate the probability of being assigned
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Fig.　1　Patient flow diagram

ROSC: return of spontaneous circulation

SOS-KANTO 2017
n = 9,909

On-scene ROSC
n = 408

• 9,501 No on-scene ROSC

0 – < 6 min
n = 123

6 – < 10 min
n = 104

10 min
n = 104

• 70 Doctor car or Doctor-Heli 
• 7 Trauma

Study cohort
n = 331

Table　2　Univariate analysis for Outcome

0-<6 min

 (n=123) 

6-<10 min

 (n=104) 

≥10 min

 (n= 104) 

p 
value

Favorable neurological outcome (CPC1-2) 32 (29.1) 35 (37.2) 29 (36.3) 0.23

Intra-Transport Rearrest 33 (26.8) 27    (26.0) 34 (32.7) 0.15

Survival at 30 days 53 (44.5) 49 (48.5) 41 (45.6) 0.63

CPC: Cerebral-Performance Category

to one of the three groups based on the time from ROSC

to scene departure24,25. The variables included in the pro-

pensity score model were age, gender, CFS, comorbidities

(myocardial infarction, congestive heart failure, cere-

brovascular disease, dementia, chronic lung disease, renal

disease, dialysis, metastatic solid tumor, psychiatric dis-

order), cause of cardiac arrest, time on scene, location of

cardiac arrest (home, public place, hospital/clinic, nurs-

ing home), floor of occurrence, bystander CPR, witness

status (EMS personnel, other, none), initial electrocardio-

gram rhythm (VF/pulseless VT, PEA/asystole, other),

administration of adrenaline, advanced airway manage-

ment, and use of an automated chest compression de-

vice26,27. Generalized estimating equations (GEE) were ap-

plied to account for multiple propensity scores and ad-

justed for clustering within the hospital28.

The outcomes were assessed using Pearson’s chi-

square test to calculate p-values. Statistical significance

was defined as a two-sided p-value < 0.05. All statistical

analyses were performed using SPSS version 29.0 (IBM

Corp., Armonk, NY, USA).

Results

During the study period, 9,909 OHCA cases were regis-

tered in the database, of which 331 were included (Fig.

1). The patients were divided into three groups based on

the on-scene time after ROSC (0-<6 min, 6-<10 min, and

≥10 min).

The baseline characteristics of all the patients (Table 1)

showed a mean age of 67.7 years (SD, 16.2), with 222

males (67.1%). There were 202 cases (6-<10%) of wit-

nessed arrest, and bystander CPR was performed in 175

cases (52.9%). The administration of adrenaline by EMS

personnel was recorded in 108 patients (32.6%), and ad-

vanced airway management was performed in 191 pa-

tients (57.7%).

In the univariate analysis of outcomes (Table 2), favor-

able neurological outcomes (CPC 1-2) at one month were

observed in 29.1% (32/123) of patients in the 0-<6 min

group, 37.2% (35/104) in the 6-<10 min group, and 36.3%

(29/104) in the ≥10 min group. The rearrest rates before

hospital arrival were 26.8%, 26%, and 32.7%. The rates of

one-month survival were 44.5%, 48.5%, and 45.6%, re-



On-Scene Time and Outcome after ROSC

J Nippon Med Sch 2025; 92 (2) 167

Table　3　Multivariable logistic regression for Outcomes

0-<6 min

 (n = 123) 

6-<10 min

 (n = 104) 

≥10 min

 (n = 104) 

Favorable neurological outcome (CPC1-2) Reference 0.97 (0.39-2.41) 0.90 (0.30-2.70) 

Intra-Transport Rearrest, odds ratio (95% CI) Reference 1.4 (0.65-3.59) 0.76 (0.33-1.62) 

Survival at 30 days, odds ratio (95% CI) Reference 1.05 (0.39-2.89) 1.11 (0.42-2.96) 

CPC: Cerebral-Performance Category

spectively.

In the multivariable logistic regression analysis (Table

3), there was no significant association between the 0-<6

min group and favorable neurological outcomes (CPC 1-

2) at one month compared to the 6-<10 min and ≥10 min

groups (OR 0.97; 95% CI 0.39-2.41, OR 0.90; 95% CI 0.30-

2.70, respectively). Similarly, there was no significant as-

sociation with one-month survival (OR 1.4; 95% CI 0.65-

3.59, OR 0.76; 95% CI 0.33-1.62, respectively) or re-arrest

before arrival to the hospital (OR 1.05; 95% CI 0.39-2.89,

OR 1.11; 95% CI 0.42-2.96, respectively).

Discussion

This study analyzed data from the SOS-KANTO 2017

registry to examine the association between on-scene

time following ROSC and patient outcomes in OHCA

cases in which ROSC was achieved at the scene. The

findings indicated that variations in on-scene time were

not significantly related to favorable neurological out-

comes at one month, one-month survival, or incidence of

re-arrest before hospital arrival.

Previous studies in the United States indicated that sta-

bilizing a patient’s condition after ROSC before transport

is associated with increased survival to hospital dis-

charge and reduced re-arrest before hospital arrival15.

This is likely due to the administration of interventions

that contribute to stabilization, such as securing IV or IO

lines, establishing central venous (CV) access, administer-

ing antiarrhythmic drugs and vasopressors, and perform-

ing advanced airway management after ROSC. However,

under the current system in Japan, emergency medical

technicians (EMTs) are not permitted to establish intrave-

nous lines or perform advanced airway management in

patients with ROSC13,14.

In the current study, no significant association was

found between on-scene time after ROSC and neurologi-

cal outcomes. However, these findings should be inter-

preted with caution. In Japan, where EMS personnel are

not authorized to perform stabilizing procedures post-

ROSC, shorter on-scene times are generally considered

preferable. In the group with longer on-scene times after

ROSC (≥10 minutes), significantly lower rates of intrave-

nous injection and adrenaline administration were ob-

served. This finding may partly reflect the fact that many

of these patients achieved ROSC without requiring exten-

sive interventions, suggesting potentially less severe

cases. However, performing these procedures requires

physician authorization via online communication, dur-

ing which time EMS personnel also need to coordinate

hospital availability. When such interventions are unnec-

essary or not advised by the online physician, additional

time may be spent finding an appropriate hospital, po-

tentially contributing to extended on-scene times. These

unnecessarily prolonged on-scene times may have led to

disadvantages for some patients. Grouping heterogene-

ous patient populations with differing clinical back-

grounds together in the ≥10 minutes category may partly

explain why no significant association was observed be-

tween on-scene time and outcomes.

Compared to previous studies in the United States, the

rate of re-arrest during transport in Japan appears to be

higher (11% vs. 26.8%, 26%, and 32.7%, respectively)29,30.

This difference may be attributed to the Japanese proto-

col, which prioritizes rapid transport to the hospital over

stabilizing the patient’s condition at the scene after

ROSC, owing to limitations on the extent to which EMS

personnel are authorized to perform therapeutic inter-

ventions.

In light of our findings, it may be important to con-

sider the potential role of post-ROSC interventions that

may occur during the on-scene period. Although Japa-

nese EMS protocols limit advanced procedures, such as

intravenous line establishment and advanced airway

management after ROSC, reports from other countries

suggest that these interventions can stabilize patients and

reduce complications during transport8―12. The lack of

such interventions in Japan may partly explain why pro-

longed on-scene time does not result in improved neuro-

logical outcomes. In Japan, prolonged on-scene time may

often reflect logistical delays, such as finding an appro-
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priate receiving hospital or coordinating with medical fa-

cilities, rather than additional therapeutic efforts. These

delays could increase on-scene time without providing

meaningful clinical benefits. Thus, optimizing the on-

scene period should not focus solely on minimizing time,

but rather on identifying strategies to implement effec-

tive stabilizing interventions when appropriate. Future

studies are needed to evaluate the potential benefits of

enabling EMTs to perform more advanced procedures

post-ROSC to improve outcomes for Japanese OHCA pa-

tients.

This study had several limitations. First, because this

was an observational study, unmeasured confounding

factors may have influenced the results. Although multi-

ple propensity score analyses were used to adjust for po-

tential confounders, there may still be variables not ac-

counted for, such as specific EMS protocols or the experi-

ence level of EMS personnel, which could have affected

the patient outcomes. Second, we were unable to exam-

ine the specific reasons for prolonged on-scene time after

ROSC in the current study. Third, the selection of medi-

cal facilities in Japan, which often involves time-

consuming communication between EMS teams and hos-

pitals, may have added variability to the on-scene time,

further complicating the interpretation of the results.

Fourth, patients transported to hospitals not participating

in the SOS-KANTO were not included in this dataset,

which may have introduced a selection bias toward spe-

cific populations. This factor may not be generalizable to

countries with more streamlined hospital selection proc-

esses. Future studies should explore these relationships

in diverse settings to improve the generalizability of the

findings.

Conclusion

In this study, on-scene time after ROSC in OHCA pa-

tients was not significantly associated with favorable

neurological outcomes at one month, one-month sur-

vival, or the incidence of re-arrest prior to hospital arri-

val. These findings suggest that the duration of on-scene

time alone may not play a decisive role in determining

outcomes. Future research should focus on identifying

factors that may influence outcomes, and on exploring

strategies to enhance care in the Japanese EMS context.
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