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Abstract

Introduction: The Utstein-style guidelines have been used in various countries around the
world, because they are suitable for evaluating regional emergency medical systems (EMSs)
for patients who have an out-of-hospital cardiac arrest (OHCA). This report examined the
present status of treating OHCA in Saga Prefecture and examined policies that can contribute
to improving the rate of the return of spontaneous circulation (ROSC).

Methods: This study examined 800 cases of OHCA by means of the Utstein-style
guidelines submitted for medical control verification by firefighting organizations in Saga
Prefecture from July 1, 2010, to June 30, 2011. The firefighting organizations were divided into
5 areas (A―E) according to each medical classification. The 5 areas were compared in terms of
the ROSC rate and background factors (patient age and sex, cardiac arrest cause, place,
witnesses, initial electrocardiogram [ECG], hospital ECG, prehospital medical treatment,
transfer time, oral instruction, and bystander cardiopulmonary resuscitation [CPR]).

Results: The ROSC rate was significantly lower in areas D (24.2%) and E (26.8%). Age, sex,
cardiac arrest cause, place, witnesses, initial ECG, hospital ECG, shock, and adrenaline
administration did not differ significantly among the 5 areas. The response time was
significantly shorter in areas A (8: 25), D (8: 07), and E (8: 12). There were significantly fewer
examples of oral CPR instruction in area E (42.1%), and there were fewer examples of CPR in
areas A (44.0%), D (41.9%), and E (37.9%). CPR was performed by lay person in approximately
70% of the cases in which oral instructions were provided, but it was not performed in 90% of
cases in which no oral instructions were provided.

Conclusions: The Utstein-style guidelines were used to clarify differences in the ROSC
rate in Saga Prefecture, thus making improvements in regional EMSs possible. Improvements
in the quality of oral instruction and a reexamination of the oral instruction manual are
expected to improve the ROSC rate, in parallel with education in basic life support for lay
person and in advanced cardiac life support for medical personnel. In addition, it is important
to reaffirm the effectiveness of CPR and encourage the participation of lay person by
providing instructions by telephone from an ambulance that is en route to the scene.
(J Nippon Med Sch 2013; 80: 184―191)
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Introduction

A major objective of the Utstein-style, which has
been used in countries around the world since in
1991, is to evaluate regional out-of-hospital cardiac
arrest (OHCA) and to improve the quality of
emergency medical systems (EMSs)1. The Fire and
Disaster Management Agency of Japan started to
collect nationwide data according to the Utstein-
style guidelines in January 2005. Some valuable
reports have been collected as country-wide data
according to the Utstein-style guidelines2―7. However,
the contribution to the regional EMS, which is an
original purpose of the Utstein-style guidelines, is left
to the medical authorities in each region. This report
examined the present status of OHCA in Saga
Prefecture, which should be improved at the local
level, and explored policies that can help increase
the rate of return of spontaneous circulation (ROSC).

Materials and Methods

Saga Prefecture and EMS in Saga
Saga Prefecture is a small prefecture with an area

of 2,439.65 km2 and a population of 849,709 located in
northwestern Kyushu in the western part of Japan8.
Saga University Hospital, which has an emergency
care center, is the only university hospital in Saga
Prefecture, is located in the eastern part of the
southern area, and is in charge of both the on-line
and off-line medical control of Saga Prefecture. The
emergency conveyance record that was submitted
to the hospital has been verified for all cases from
July 2010. However, the emergency conveyance
record includes only patients who require
hospitalization and does not include less severely ill
patients who return home after being transported to
the hospital.

There are 7 firefighting organizations (Saga,
Kanzaki, Karatsu�East Matsuura, Kito, Tosu�Miyaki,
Imari, and Arita) in Saga Prefecture, and prehospital
emergency medical systems are provided by each
municipal government. As of April 1, 2010, the
numbers of emergency life-saving technicians

(ELSTs) and of personnel in each firefighting
organization in Saga Prefecture, were 25.9 and 123.8
per 100,000 people, respectively (personal
communication, K Yoshida, November 2011).

Medical practice by ELSTs is limited by law9.
However, some medical practices by ELSTs for
treating cardiopulmonary arrest are authorized. An
ELST must receive specific instructions for the
online medical control by physicians. Procedures
that can be performed by ELSTs include
establishing an intravenous line and esophageal
obturator airway, inserting an endotracheal tube
(since 2004) and administering adrenaline (since 2006,
if they have received additional training ) 3.
Defibrillation with an automated external
defibrillator can be performed by ELSTs without
online instructions. Patients who have died are not
transported to medical institutions but are instead
handed over to the police at the discretion of the
ELST. However, if the ELST cannot make a decision
or if the family of the patient does not accept that
transportation is not indicated, then the patient may
be transported to a medical institution at the ELST’s
discretion.

Resuscitation education for the general public is
provided mainly by firefighting agencies. Courses for
basic life support (BLS) and for advanced
cardiovascular life support (ACLS) for healthcare
workers are held at random in each district under
the guidance of emergency physicians. There is no
difference in the resuscitation treatment at each
local area in Japan (Guideline 2005 BLS). Changes in
the resuscitation guidelines are made in unison
according to the guidelines established by the
Japanese government.

Patient Inclusion and Data Collection
This retrospective study examined 814 patients

with OHCA for whom an emergency conveyance
record (Utstein-style guidelines) was submitted for
medical control verification by firefighting
organizations in Saga Prefecture from July 1, 2010,
to June 30, 2011. Ten patients could be checked for a
pulse when the ELST arrived, and 4 patients were
transported to a medical institution without
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Fig.　1　Flow of study selection

cardiopulmonary resuscitation ( CPR ) being
attempted to be examined by physicians. These 14
patients were excluded. Finally, the remaining 800
patients were analyzed (Fig. 1). However, a patient
was included in analysis if defibrillation with an
automated external defibrillator was performed
before the ELST arrived and if ventricular
fibrillation�ventricular tachycardia was confirmed by
subsequent analysis.

The 7 firefighting organizations were classified
into 5 areas (A―E) according to each medical
classification. The 5 areas were compared in terms
of the ROSC rate and background factors (age, sex,
cardiac arrest cause, place of arrest [home, public
facilities, outside, health care facilities for the
elderly�clinic, ambulance], initial electrocardiography
[ECG], hospital ECG, witnesses, bystander CPR, oral
instruction, prehospital medical treatment [treatment
of shock, advanced airway management, and
adrenaline administration], response time, and time
from the scene departure to hospital arrival).

In the original report by Utstein, physicians,
nurses, and paramedics were not considered to be
emergency personnel unless they act in public as
members of an organized emergency response
team1. However, a purpose of this study was to
examine, how many patients underwent CPR
performed by lay person who received oral
instructions from a dispatcher, and how many cases
of bystander CPR by lay person were identified.
Therefore, CPR attempts based on oral instructions
were limited to those performed by members of the

general public, and patients receiving CPR from
medical professionals (physician, nurse, rescue
workers, and ELSTs) were excluded. Bystander CPR
was intended to refer to life-saving treatment that
included chest compression, regardless of the
presence of a witness. Not described cases about
oral instruction were included with oral instruction
cases if bystander CPR had already started when a
dispatcher received an emergency call. The ROSC
rate of hospital ECG asystole was used to indirectly
evaluate the quality of the ACLS in each region.

This study was approved by the Institutional
Review Board of Saga University.

Statistical Analysis
The statistical analysis of the ratio scale was done

by an analysis of variance, and an analysis of the
nominal scale was performed with the Chi-square
test and Fisher’s test. Two-sided p values less than
0.05 were considered to indicate statistical
significance. All statistical analyses were with the
IBM SPSS Statistics statistical software package
(version 19.0, IBM Corp., Armonk, NY, USA). The
figures were constructed with the MicrosoftⓇ Office
PowerPoint 2007 and MicrosoftⓇ Office Excel 2007
software programs ( Microsoft Corporation,
Redmond, WA, USA).

Results

The ROSC rate was significantly lower in area D
(24.2%; 30 of 124 cases) than in area A (40.5%, 135 of
333 cases; p=0.001) or area C (40.0%, 60 of 150 cases;
p=0.006) and was lower in area E (26.8%, 19 of 71
cases) than in area A (p=0.030) (Fig. 2). Regarding
patient background, age, sex, cardiac arrest cause,
place of arrest, witnesses, initial ECG, hospital ECG,
shock, and adrenaline administration before arrival
at a hospital did not differ significantly among the 5
areas (Table 1). The frequency of advanced airway
management was significantly higher in area B than
in other areas (p=0.000). The time interval from
emergency call to ELST arrival was significantly
shorter in area A than area B (p=0.021) or area C
(p=0.000), in area D than in area B (p=0.016) or area
C (p=0.000), and in area E than area C (p=0.000). The
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Fig.　2　Comparison of the ROSC rate in the 5 regions

time interval from ELST departure from the scene
to hospital arrival was significantly shorter in area D
or E than in area A (p=0.000 and p=0.003), area B
(p=0.000 and p=0.000), or area C (p=0.019 and p=
0.050) and that in area B was significantly longer
than that in area A (p=0.000) or area C (p=0.000).
The ROSC rate with hospital ECG asystole was
significantly higher in area A than in area B (p=
0.003), D (p=0.001) or area E (p=0.005) and was
higher in area C than in area B (p=0.030), area D (p=
0.009), or area E. There were significantly fewer
examples of oral instruction given to lay person in
area E than in area A (p=0.001), area B (p=0.003),
area C (p=0.001), or area D (p=0.011) (Table 2). The
rate of CPR by lay person was significantly fewer in
area D than in area B (p=0.011) or area C (p=0.035),
in area E than in area B (p=0.006) or area C (p=
0.018), and in area A than in area B (p=0.007) or area
C (p=0.026). CPR by lay person with a dispatcher’s
oral instruction did not differ significantly between
the 5 areas, but almost 70% of lay person performed
CPR if suitable oral instruction was given by the
dispatchers. On the other hand, when no oral
instructions for CPR were provided, nearly 90% of
lay person did not perform CPR.

Discussion

Some valuable reports have collected country-
wide data from Japan using the Utstein-style
guidelines2―7. Comparison with outcomes around the
world may be possible, but these studies do not
reveal the advantages or problems of the
resuscitation process in each region. It is necessary
to compare the data from a specific region to
improve the EMS in that area. The present study
revealed that the ROSC rate differed significantly
among the 5 regions of Saga Prefecture. The ROSC
rate was significantly lower in areas D and E than in
area A or C. It is necessary to consider the cause of
the poor ROSC rate in areas D and E to improve the
EMS in Saga Prefecture.

There were no significant differences in many of
the background factors among the 5 areas. The
cause of the significant difference in areas D and E
was assumed to be the low rate of CPR by lay
person rather than a problem in the access time,
because the access times in these areas were short.
The giving of CPR instructions before EMS arrival
can double the percentage of patients in cardiac
arrest who receive bystander CPR and, in turn, can
help communities achieve bystander CPR rates of
more than 50% for patients in cardiac arrest who
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Table　1　Comparison of the backgrounds for the 5 regions

Area A 
(n=333)

Area B 
(n=122)

Area C 
(n=150)

Area D 
(n=124)

Area E 
(n=71) p-value

Mean age, years (SD) 72.9 
(18.10)

73.5 
(17.57)

75.7 
(17.53)

74.2 
(15.34)

73.3 
(18.62)

0.594

Male sex (n) 55.9% 
(186)

53.3% 
(65)

55.3% 
(83)

52.4% 
(65)

52.1 
(37)

0.946

Cardiac origin (n) 45.0% 
(150)

50.0% 
(75)

46.0% 
(57)

53.5% 
(38)

0.646

Place of cardiac arrest (n) 0.587
Home 62.8% 

(209)
58.2% 
(71)

62.0% 
(93)

69.4% 
(86)

63.4% 
(45)

Inside public facilities 2.7% 
(9)

3.3% 
(4)

4.7% 
(7)

2.4% 
(3)

4.2% 
(3)

Outside public facilities 17.1% 
(57)

18.0% 
(22)

16.7% 
(25)

9.7% 
(12)

22.5% 
(16)

Healthcare facilities for the elderly or clinic 14.1% 
(47)

14.8% 
(18)

12.0% 
(18)

16.1% 
(20)

7.0% 
(5)

Ambulance 3.3% 
(11)

5.7% 
(7)

4.7% 
(7)

2.4% 
(3)

2.8% 
(2)

Witnessed (n) 0.369
Witnessed by lay person 25.2% 

(84)
30.3% 
(37)

24.7% 
(37)

16.9% 
(21)

22.5% 
(16)

Not witnessed by lay person 64.3% 
(214)

61.5% 
(75)

67.3% 
(101)

72.6% 
(90)

71.8% 
(51)

Witnessed by health care workers 10.5% 
(35)

8.2% 
(10)

8.0% 
(12)

10.5% 
(13)

5.6% 
(4)

Initial ECG (n) 0.641
Asystole 70.3% 

(232 of 330)
63.9% 
(78)

68.7% 
(103)

69.9% 
(86 of 123)

77.1% 
(54 of 70)

Pulseless electrical activity 23.0% 
(76 of 330)

25.4% 
(31)

24.7% 
(37)

23.6% 
(29 of 123)

20.0% 
(14 of 70)

Ventricular fibrillation/tachycardia 6.7% 
(22 of 330)

10.7% 
(13)

6.7% 
(10)

6.5% 
(8 of 123)

2.9% 
(2 of 70)

Unknown (n) 3 0 0 1 1
Hospital ECG (n) 0.335

Asystole 76.0% 
(253)

69.7% 
(85)

74.7% 
(109 of 146)

73.4% 
(91)

69.0% 
(49)

Pulseless electrical activity 13.5% 
(45)

20.5% 
(25)

17.8% 
(26 of 146)

20.2% 
(25)

26.8% 
(19)

Ventricular fibrillation/tachycardia 2.4% 
(8)

2.5% 
(3)

2.1% 
(3 of 146)

2.4% 
(3)

0% 
(0)

Return of spontaneous circulation 8.1% 
(27)

7.4% 
(9)

5.5% 
(8 of 146)

4.0% 
(5)

4.2% 
(3)

Unknown (n) 0 0 4 0 0
Successful return of spontaneous circulation with hospital ECG (n)

Asystole 32.0% 
(81 of 253)

15.3% 
(13 of 85)

28.4% 
(31 of 109)

13.2% 
(12 of 91)

12.2% 
(6 of 49)

0.000

Pulseless electrical activity 55.6% 
(25 of 45)

60.0% 
(15 of 25)

65.4% 
(17 of 26)

52.0% 
(13 of 25)

52.6% 
(10 of 19)

0.865

Ventricular fibrillation/tachycardia 25.0% 
(2 of 8)

33.3% 
(1 of 3)

33.3% 
(1 of 3)

0% 
(0 of 3)

0% 
(0 of 0)

0.740

Prehospital medical treatment (n)
Shock 11.1% 

(37)
13.9% 
(17)

8.0% 
(12)

10.5% 
(13)

7.0% 
(5)

0.468

Adrenaline administration 3.3% 
(11)

3.3% 
(4)

2.7% 
(4)

0% 
(0)

2.8% 
(2)

0.385

Advanced airway 9.0% 
(30)

34.4% 
(42)

3.3% 
(5)

8.1% 
(10)

4.2% 
(3)

0.000

Time
From emergency call to ELST arrival, min 
(mean (SD) )

8: 25 
(3: 19)

9: 38 
(4: 31)

10: 36 
(4: 37)

8: 07 
(2: 43)

8: 12 
(3: 53)

0.000

From ELST departure to hospital arrival, min 
(mean (SD) )

9: 40 
(5: 54)

13: 16 
(8: 16)

9: 12 
(5: 50)

6: 54 
(4: 38)

6: 44 
(4: 54)

0.000

Abbreviations: SD, standard deviation; ECG, electrocardiogram; ELST, emergency life-saving technician
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Table　2　Comparison of prehospital oral instructions and CPR for the 5 regions

Area A 
(n=333)

Area B 
(n=122)

Area C 
(n=150)

Area D 
(n=124)

Area E 
(n=71) p-value

Oral instruction (n) 0.015
Oral instruction to lay person 64.9% 

(174 of 268)
66.0% 

(70 of 106)
66.9% 

(87 of 130)
63.3% 

(62 of 98)
42.1% 

(24 of 57)
No oral instruction to lay 
person

35.1% 
(94 of 268)

44.0% 
(36 of 106)

33.1% 
(43 of 130)

36.7% 
(36 of 98)

57.9% 
(33 of 57)

Oral instruction not needed: 
CPR by healthcare workers (n)

42 14 16 19 5

Unknown (n) 23  2  4  7 9
Prehospital CPR (n) 0.005

CPR by lay person 44.0% 
(128 of 291)

59.3% 
(64 of 108)

55.6% 
(74 of 133)

41.9% 
(44 of 105)

37.9% 
(25 of 66)

No CPR by lay person 56.0% 
(163 of 291)

40.7% 
(44 of 108)

44.4% 
(59 of 133)

58.1% 
(61 of 105)

62.1% 
(41 of 66)

CPR by healthcare workers (n) 42 14 16 19 5
Unknown (n)  0  0  1  0 0

CPR by lay person with oral 
instruction (n)

66.7% 
(116 of 174)

80.0% 
(56 of 70)

78.2% 
(68 of 87)

69.4% 
(43 of 62)

79.2% 
(19 of 24)

0.127

No CPR by lay person without 
oral instruction (n)

90.4% 
(85 of 94)

80.6% 
(29 of 36)

88.4% 
(38 of 43)

97.2% 
(35 of 36)

84.8% 
(28 of 33)

0.213

Abbreviation: CPR, cardiopulmonary resuscitation

collapse before ELST arrival10. The 2010 American
Heart Association guidelines recommended that all
dispatchers be appropriately trained to provide CPR
instructions by telephone (Class I, level of evidence
B)11―19. In addition, the EMS quality-improvement
process, including review of the quality of dispatcher
CPR instructions provided to specific callers, is
considered an important component of a high-quality
lifesaving program (Class IIa, level of evidence
B)11,20―22. Of course, dispatcher-assisted CPR is
regularly performed in Saga Prefecture. However,
when someone makes an emergency call for the first
time, such callers tend to be upset and in a state of
panic, and, therefore, in some cases cardiopulmonary
arrest develops after the first call because the caller
could not sufficiently verify a disturbance of
consciousness or respiratory arrest. For such cases
in which cardiopulmonary arrest cannot be ruled
out, reconfirmation by the emergency team on its
way to the scene should be considered. We believe
that if the original caller is called back from the
ambulance with the sound of the siren in the
background and is told that an emergency team is
on its way, the caller will feel relieved and be able to
respond more calmly. However, at present, not all
emergency teams in Saga prefecture perform this
reconfirmation. On the basis of the above factors, we

speculate that verifying the quality of oral
instructions is necessary in area D, although it had
an average rate, and that the strategies to increase
the rate of oral instruction itself should be
reconsidered in area E in addition to verifying the
quality of such instructions. Regarding specific
strategies, we believe that dispatchers should be
retrained and revisions of oral instruction manual
should be conducted, such as by including this
reconfirmation from the ambulance that is en route.

Almost 70% of lay person was able to perform
CPR if suitable oral instructions were provided. On
the other hand, no CPR was performed in 90% of
cases without suitable oral instructions. Interviews
with each fire department showed that the rate of
the general public attending resuscitation training in
area E over the past 3 years was 13.2%, which was
higher than in the other 4 areas (area A: 8.6%; area
B: 12.7%; area C: 8.9%; and area D: 6.0%) (personal
communication, K Yoshida, November 2011 ) .
Therefore, taking this point into consideration,
resuscitation training alone does not give members
of the general public the confidence to act
appropriately in an emergency; therefore, we believe
that it is extremely important for the control center
or emergency team to encourage bystanders to
perform CPR while the ambulance is en route (e.g.:
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“An ambulance is on its way. The injured or sick
individual needs CPR. Please perform CPR. I will tell
you how to do it.”). Previous reports also describe
that when the rate of bystander CPR is low, which,
therefore, contributes to a low survival rate in many
areas and despite large-scale training efforts, the
rate of bystander CPR has historically remained at a
low level, and this encouragement is believed be an
important factor for increasing the rate of bystander
CPR11.

The ROSC rate with hospital ECG asystole was
significantly higher in areas A and C. This result
might have contributed to increasing the overall
ROSC rate. Appropriate implementation of ACLS,
including the continuation of the “chain of survival”
from before arrival at the hospital, occurred in these
2 areas. Conversely, the need to strengthen the
ACLS is suggested in areas B, D, and E. In addition,
the ROSC rate remained in the middle range in area
B, despite advanced airway management being
frequently performed by ELSTs. In fact, prehospital
advanced airway management reportedly does not
contribute to either the survival rate or the
discharge rate23―25. However, an evaluation of the
efficacy limited to the respiratory origin is necessary
in the future.

The evaluation of bystander CPR includes
situations in which a dispatcher’s providing oral
instructions is difficult at the time of the first
emergency call, such as during a rescue from near-
drowning or hanging. However, determining
whether the dispatcher should provide oral
instructions to such bystanders is extremely difficult.
Therefore, aggregate was performed in a form that
includes near-drowning, hanging, traffic accidents,
and calls by third parties, possibly resulting in a
false decrease in the performance of bystander CPR.
In addition, we are concerned about some problems
that are considered unique to Japan. The incidence
of treated OHCA ranges from 50 to 60 per 100,000
person-years and is comparable to that in many
parts of the world11. The incidence of treated OHCA
in this study was estimated to be 94.1�100,000 people
in Saga Prefecture and was higher than the average
incidence worldwide. The problem of Japan’s aging
population may affect these results. An aging society

introduces other factors, such as many bystanders
being elderly and, thus, unable to perform CPR6.

Favorable neurological outcomes were not
evaluated in this study because the submitted data
often lacked final outcomes and because the number
of cases with good outcomes per region was
insufficient. However, 1-month survival rates and
long-term outcomes should be evaluated in future
studies.

The main purpose of the present study was to
help improve regional EMSs. As described above,
clearly identifying the advantages and problems of
the resuscitation process and disseminating this
information were extremely difficult because various
factors influence the entire process. However, we
believe it is extremely important to try to increase
the ROSC rate of each region by addressing each
related factor and by disseminating this information
to verify and effectively use the Utstein-style criteria
in each region.

Conclusions

This detailed study of the Utstein-style guidelines
has clarified differences in the ROSC rate in Saga
Prefecture and provided information that will help
improve regional EMSs. Training of the general
public in BLS and of medical personnel in ACLS,
improvements in the quality of oral instructions, and
appropriate revisions of the oral instruction manual
are expected to improve ROSC rates in the
applicable areas. It is important to reaffirm the
effectiveness of CPR and encourage lay person to
perform CPR by providing instructions by telephone
from an ambulance en route to the scene. To
improve regional EMSs, it is required not only a
national comparative study but also detailed studies
from various regions of Japan.
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