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Abstract

Introduction: Dispatcher-assisted cardiopulmonary resuscitation (DA-CPR) improves bystander CPR rates and survival outcomes. This study
aimed to identify barriers to successful DA-CPR in patients with out-of-hospital cardiac arrest (OHCA).

Methods: This retrospective observational study used data from a nationwide OHCA database from 2017 to 2021. Adult emergency medical ser-
vices (EMS)-treated patients with OHCA with a presumed cardiac etiology were enrolled. The main exposure variable was compliance with DA-CPR.
The primary outcome was good neurological recovery at hospital discharge. Multivariable logistic regression analysis was conducted to identify the
major factors associated with unsuccessful DA-CPR with and without multiple imputations. Causal mediation analysis was conducted using wit-
nessed status as a mediator.

Results: In the final analysis, 49,165 patients with OHCA were included. A total of 36,865 (75.0%) patients successfully underwent DA-CPR. A
higher proportion of good neurological recovery was observed in the successful DA-CPR group than in the non-successful DA-CPR group
(P < 0.001). The following factors were identified as risk factors for unsuccessful DA-CPR: age > 65 years, male sex, OHCA occurring in a non-
metropolitan area or private place, unwitnessed status, whether the bystander was a non-family member or non-cohabitant, female sex or had
not received CPR training, and primary call dispatchers not receiving any first-aid training. Additional analyses after multiple imputations showed
similar results. Mediation effect was significant for most risk factors for unsuccessful DA-CPR.

Conclusions: Bystander characteristics (non-family member or non-cohabitant, female, and uneducated status for CPR) and primary call dispatch-
ers not receiving first-aid training were identified as risk factors for unsuccessful DA-CPR.
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Dispatcher-assisted CPR (DA-CPR) is regarded as an effective
community-based intervention that reduces no-flow time before the
arrival of emergency medical services (EMS) and increases bystan-
Out-of-hospital cardiac arrest (OHCA) is a significant public  §er CPR rate.®® Dispatchers in dispatch centers serve as the first

Introduction

health issue with a high incidence rate but low survival outcomes.? link in the cardiac arrest chain of survival by recognizing cardiac
Immediate  bystander ~cardiopulmonary  resuscitation  (CPR)  gaprest early and providing instant instruction with DA-CPR. """
provision improves survival rates and neurological recovery of Although instructions are provided by well-trained dispatchers
patients with OHCA.”° However, survival rates after bystander  \ho follow predefined EMS protocols, DA-CPR is hindered for vari-
CPR vary across different regions and are low in some communities; ous reasons. Because DA-CPR is mainly provided through audio
this "1232'7 be because of inadequate bystander CPR at the calls, communication errors between the caller and dispatcher are
scene.>®

unavoidable.'®'® Characteristics of the bystanders providing CPR,
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such as age, sex, and relationship with the patient, may influence
DA-CPR compliance. Callers may refuse to provide CPR, hang up
the phone, or suffer physical limitations or emotional anxiety.®'*'®
DA-CPR compliance can also be influenced by EMS-related factors,
including local dispatch system type and experience level of each
dispatcher.'®'® Additionally, several characteristics of the local com-
munity where patients with OHCA occur, including urbanization
degree, socioeconomic status, and location of arrest (public or pri-
vate), are associated with DA-bystander CPR.'9"

Although several communities have reported various barriers to
DA-CPR, those in South Korea are yet to be fully investigated. In this
study, we aimed to compare the characteristics and outcomes of
patients with OHCA according to DA-CPR compliance and identify
barriers to DA-CPR based on the abovementioned factors.

Methods

Study design and setting
This was an observational, cross-sectional study using data from the
Korean Out-of-Hospital Cardiac Arrest Registry (KOHCAR).

The public EMS system in Korea is based on the fire department
and consists of 18 provincial fire departments and dispatch centers.
EMS dispatch and onsite first aid are provided in accordance with the
national EMS protocol. The DA-CPR program was started as a pilot
project in 2010 and implemented in all dispatch centers nationwide in
2012.2% There are two dispatcher types in each dispatch center. Pri-
mary call dispatchers are responsible for recognizing OHCAs and
transferring calls to secondary call dispatchers. Most primary call dis-
patchers are firefighters, whereas most secondary call dispatchers
are emergency medical technicians (EMT) or nurses. When primary
call dispatchers recognize cardiac arrests using two key questions
(abnormal mental status and breathing), they transfer the call to sec-
ondary call dispatchers, who help bystanders perform compression-
only CPR until the ambulance arrives. Secondary call dispatchers
record OHCA cases with dispatcher instructions in the electronic
medical dispatch registry. Medical directors in the dispatch center,
certified by the Ministry of Health and Welfare, are required to review
randomly assigned DA-CPR audio recordings and provide feedback
to primary and secondary call dispatchers for quality control.

Data source

The KOHCAR is a nationwide registry constructed by the National
Fire Agency (NFA) and the Korea Disease Control and Prevention
Agency (KDCA) in 2006. All EMS-assessed OHCA cases are col-
lected using an EMS run sheet, EMS OHCA registry, emergency
medical dispatch registry, and hospital medical record review. The
collected information includes Utstein variables and is reported annu-
ally by the NFA and KDCA 224

Study population

Adults with OHCA of presumed cardiac etiology treated by EMS pro-
viders between January 2017 and December 2021 were included.
Cases due to hanging, asphyxiation, drowning, poisoning, and trau-
matic cardiac arrest were excluded. Bystanders were instructed to
provide first aid such as rescue, urgent trauma care, and rescue
breathing to prevent continued asphyxiation. Therefore, quickly per-
forming compression-only CPR, provided in usual cardiac arrest,
might be difficult. We enrolled only patients diagnosed with cardiac
arrest at the dispatch center. Among patients where bystanders

received dispatcher instructions, those who did not require DA-
bystander CPR (there was apparent death or a DNR (do-not-
resuscitate) order, EMS providers arrived before dispatcher instruc-
tions were issued, or spontaneous circulation was restored prior to
dispatcher instruction) or where bystanders had already performed
bystander CPR before DA-CPR instructions were issued, were
excluded. Cases occurring in medical institutions or long-term care
facilities were also excluded (Fig. 1).

Outcome variables

The primary outcome was good neurological recovery at the time of
hospital discharge, defined as a cerebral performance category
(CPC) score of 1 or 2. The secondary and tertiary outcomes were
survival to hospital discharge and prehospital return of spontaneous
circulation (ROSC). These outcomes were identified by reviewing the
medical records extracted by medical record reviewers from the
KDCA.

Variables and measurements
The main exposure variable was compliance with DA-CPR: success-
ful DA-CPR until EMS arrival versus unsuccessful DA-CPR. Suc-
cessful DA-CPR was defined as bystanders continuing to perform
CPR without interruption until EMS arrived. Unsuccessful DA-CPR
was categorized into four groups: Interruption of DA-CPR before
EMS arrival, bystanders could not perform CPR despite dispatcher
instruction, no confirmation of successful DA-CPR until EMS arrival,
and dispatcher instructions not performed despite suspicion of car-
diac arrest. All variables were identified from dispatcher records.
We collected data on i) age, sex, day of event (weekend or week-
day), and time of event (day (09:00-18:00)); ii) community variables
(urbanization level (metropolitan area or non-metropolitan area), and
location of arrest (public (road, commercial and industrial facilities,
leisure spaces, public buildings, airports, and train stations), private
(homes and mass residential facilities such as dormitories), and
other)); iii) bystander characteristics, including relationship with the
patient ((family member or cohabitant, facility staff, colleague or
friend, passerby, medical personnel (regardless of duty status),
and other), age, sex, and educational status for CPR). In general,
a bystander is defined as a person who takes the lead in performing
chest compressions under the dispatcher’s direction. This informa-
tion is recorded at the discretion of the secondary dispatcher; iv)
EMS variables (initial electrocardiogram rhythm at the scene (shock-
able or not), arrest to EMS CPR time interval, detection time interval
(from call to detection of OHCA by the dispatcher), response time
interval (from call to EMS arrival), scene time interval (from arrival
at the scene to EMS departure from the scene), transport time inter-
val (from EMS departure from the scene to arrival at the ED), qual-
ification of primary dispatcher (EMT, nurse, first aid trainee, and
others without first aid training), and secondary call dispatcher
(EMT, nurse, doctor, first aid trainee, and other)); and v) hospital
variables (ED level).

Statistical analysis

Continuous variables were expressed as medians and interquartile
ranges, and categorical variables were expressed as counts and pro-
portions. We used the Wilcoxon rank-sum test for continuous vari-
ables and the Pearson’s 32 test for categorical variables. We
calculated adjusted odds ratios with 95% confidence intervals using
forward stepwise logistic regression analysis at a significance level
of < 0.05 to evaluate risk factors related to unsuccessful DA-CPR.
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Fig. 1 - Study population.

We used multiple imputations to address missing data assumed
to be missing at random and handled using the fully conditional spec-
ification method in SAS PROC M, with variables related to bystan-
der characteristics, including sex and educational status for CPR.*®
Ten imputed datasets were generated and risk factors for unsuc-
cessful DA-CPR were reassessed (Supplementary Appendix). In
addition, mediation analysis was performed using the PROC CAU-
SALMED procedure in SAS. We evaluated whether the relevant vari-
ables affected the unsuccessful DA-CPR, mediated by witnessed
status. Mediation analysis divided the total effect into direct and indi-
rect effect, where direct effect represented the association between
relevant variables and unsuccessful DA-CPR and indirect effect rep-
resented the causal mechanism through witnessed status. Percent-
age mediated represented the mediating effect percentage
(Supplementary Appendix).?® A two-sided P < 0.05 was defined as
significant. All statistical analyses were performed using SAS soft-
ware (version 9.4; SAS Institute Inc., Cary, NC, USA).

Ethics statement

This study was approved by the Institutional Review Board of Chung-
buk National University Hospital (IRB No. 2024-02-002). The require-
ment for informed consent was waived, and patient information was
anonymized prior to analysis.

Results

Among the 147,532 OHCA cases identified during the study period,
111,935 adult patients had OHCA of presumed cardiac etiology. Of
these, 65,109 patients with OHCA identified by the dispatch center
were eligible for the study. We included 49,165 patients in the final
analysis after excluding cases occurring in medical institution or
long-term care facilities (n = 3,966), where the bystander performed
CPR before dispatcher instructions were issued (n = 10,599), there
was apparent death or a DNR order (n = 836), the EMS provider

arrived before dispatcher instructions were issued (n = 526), and
where spontaneous circulation was restored before dispatcher
instructions were given (n = 17) (Fig. 1).

Table 1 shows the baseline characteristics of the enrolled
patients with OHCA with regard to DA-CPR compliance. The unsuc-
cessful DA-CPR group was more likely to be male, > 65 years old,
have medical aid, and reside in a non-metropolitan area (all
P < 0.001). Regarding the characteristics of bystanders, family mem-
bers or cohabitants were more common in the successful DA-CPR
group (79.5% and 60.7%, respectively), whereas males (56.3%
and 38.8%) and bystanders educated in CPR (29.3% and 12.6%,
respectively) were less common in the unsuccessful DA-CPR group.
The proportion of primary call dispatchers who did not receive first-
aid training was higher in the unsuccessful DA-CPR group than in
the successful DA-CPR group (25.4% and 28.8%, respectively).
The call to EMS dispatch, call to first compression, and response
time intervals were shorter in the successful DA-CPR group than in
the unsuccessful group (all P < 0.001). The unsuccessful DA-CPR
group had worse clinical outcomes, including good neurological
recovery, survival to hospital discharge, and prehospital ROSC than
the successful group (all P < 0.001).

The DA-CPR success rate increased from 70.4% in 2017 to
79.2% in 2021. The proportion of dispatcher instructions not per-
formed despite the suspicion of cardiac arrest was 8.0% in 2021
(Fig. 2). The most identified barrier was “caller refused” (39.8% in
2021), which tended to increase during the study period. This was
followed by “could not move patient” (18.5%), “dispatcher was
unable to calm the caller” (15.6%), “lack of understanding of DA-
CPR” (11.3%), “caller was not with the patient” (6.5%), “hung up
the phone” (4.3%), and “others” (4.1%) (Fig. 3). Factors identified
as independent risk factors for unsuccessful DA-CPR were
age > 65 years, male sex, non-metropolitan area, private place,
unwitnessed status, bystander characteristics (non-family member
or non-cohabitant, female sex, and uneducated status for CPR),
and primary call dispatchers not receiving first-aid training (Table 2).
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Table 1 - Baseline characteristics of enrolled OHCAs according to DA-CPR compliance.

Total Successful DA-CPR Unsuccessful DA-CPR
N % N % N % P-value
Total 49,165 36,865 75.0 12,300 25.0
Sex, male 31,086 63.2 22,910 62.1 8176 66.5 <0.001
Age, >65 33,497 68.1 24,522 66.5 8975 73.0 <0.001
Median (IQR) 74 (61-82) 74 (60-82) 76 (64-82) <0.001
Urbanization level, metropolitan area 20,331 41.4 15,673 42.5 4658 37.9 <0.001
Location of arrest <0.001
Public place 6092 12.4 4490 12.2 1602 13.0
Private place 42,456 86.4 31,976 86.7 10,480 85.2
Others 617 1.3 399 1.1 218 1.8
Week of day, weekday 34,747 70.7 25,901 70.3 8846 71.9 <0.001
Time of day, night (18:00—-09:00) 25,165 51.2 19,058 51.7 6107 49.7 <0.001
Witnessed arrest 20,494 41.7 15,996 43.4 4498 36.6 <0.001
Bystanders, relationship <0.001
Family member or cohabitant 36,777 74.8 29,307 79.5 7470 60.7
Facility staff 1231 25 968 2.6 263 2.1
Colleague or Friend 3835 7.8 2985 8.1 850 6.9
Passerby 2431 4.9 1831 5.0 600 4.9
Medical personnel 105 0.2 81 0.2 24 0.2
Others 4786 9.7 1693 4.6 3093 251
Bystanders, sex <0.001
Male 25,541 51.9 20,769 56.3 4772 38.8
Female 20,422 415 15,557 42.2 4865 39.6
Unknown 3202 6.5 539 1.5 2663 21.7
Bystander age, median (IQR) 50 (40-60) 50 (40-60) 50 (40-60) <0.001
Bystanders, educational status for CPR <0.001
Yes 12,364 25.1 10,813 29.3 1551 12.6
No 22,301 45.4 18,067 49.0 4234 34.4
Unknown 14,500 29.5 7985 217 6515 53.0
Qualification of primary call dispatcher <0.001
Emergency medical technician 23,499 47.8 17,858 48.4 5641 45.9
Nurse 3094 6.3 2283 6.2 811 6.6
First aid trainee 9676 19.7 7368 20.0 2308 18.8
Others without first aid training 12,896 26.2 9356 254 3540 28.8
Qualification of secondary call dispatcher <0.001
Emergency medical technician 20,603 41.9 15,689 42.6 4914 40.0
Nurse 7719 15.7 5743 15.6 1976 16.1
Doctor 20 0.0 13 0.0 7 0.1
First aid trainee 218 0.4 161 0.4 57 0.5
Others 20,605 41.9 15,259 414 5346 43.5
Initial ECG rhythm, shockable 6802 13.8 5461 14.8 1341 10.9 <0.001
EMS time interval, Median (IQR)
Call to EMS dispatch time interval, second 50 (39-65) 49 (39-63) 53 (40-71) <0.001
Call to first compression time interval, second 129 (98-189) 127 (9-186) 139 (101-204) <0.001
Response time interval, minute 7 (6-10) 7 (6-10) 8 (6-11) <0.001
Scene time interval, minute 14 (11-18) 14 (11-18) 14 (11-18) <0.001
Transport time interval, minute 7 (4-11) 7 (4-10) 7 (4-12) <0.001
Level of ED <0.001
Level 1 10,919 22.2 8473 23.0 2446 19.9
Level 2 23,130 47.0 17,757 48.2 5373 43.7
Level 3 15,116 30.7 10,635 28.8 4481 36.4
Clinical outcomes
Good neurological recovery 2267 4.6 1952 5.3 315 2.6 <0.001
Survival to hospital discharge 3413 6.9 2849 7.7 564 4.6 <0.001
Prehospital ROSC 4921 10.0 4021 10.9 900 7.3 <0.001

OHCA, out-of-hospital cardiac arrest; DA-CPR, dispatcher-assisted cardiopulmonary resuscitation; IQR, interquartile range; ECG, electrocardiogram; EMS,
emergency medical services; ED, emergency department; ROSC, return of spontaneous circulation.

Risk factors for unsuccessful DA-CPR showed similar results after causal mediational effects of independent variables on unsuccessful
multiple imputation (Table A.1). Table A.2 showed the estimated DA-CPR via witnessed status. The effect of witnessed status as a



RESUSCITATION

PLUS 19 (2024) 100725 5

%
90.0

79.2

80.0 54
741 736

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

Successful DA-CPR Interruption of DA-CPR before EMS

arrival dispatcher instrution

m2017 m2018

Bystaner could not perform CPR despite ~ No confirmation of successful DA-CPR

15.0 .
2.7 124
11.2 113 11.4
ll ] “lov5 8

Dispatcher instructions not performed

untile EMS arrival despite suspicion of cardiac arrest

2019 =2020 =2021

Fig. 2 - DA-CPR compliance rate across the study period.

Fig. 3 - Reasons for dispatcher instructions not being
performed despite suspicion of cardiac arrest.

mediator was significant for most risk factors for unsuccessful DA-
CPR except age, more than 65 years old (0.9998 (0.999-1.001),
P = 0.593) and male (1.000 (0.999-1.001), P = 0.989).

Discussion

In this retrospective observational study, the successful DA-CPR
group had a shorter call to EMS dispatch time interval, shorter call
to first compression time interval, and better clinical outcomes. We
also identified major risk factors for unsuccessful DA-CPR, which
were particularly modifiable, including bystander characteristics
and the qualification of primary call dispatcher.

The successful DA-CPR rate until EMS arrival has gradually
increased, reaching nearly 80% by 2021; however, there are still var-
ious barriers to DA-CPR. Among these barriers, “caller refused” was
consistently identified as the most common reason, and other rea-
sons such as “dispatcher was unable to calm caller” and “lack of
understanding of DA-CPR” also showed no clear improvement trend
during the study period. These results were consistent with previous
studies, and what is notable is that the above reasons are considered
modifiable.'®?" Therefore, we should consider whether the current
DA-CPR protocol is appropriate and what additional strategies may
be required to improve adherence. According to the latest CPR
guidelines, moving a patient from the bed to the floor can cause a

significant delay in providing CPR, so the reason “could not move
the patient” is expected to improve in the future.?”

Patients > 65 years and those with OHCA occurring in non-
metropolitan areas and private places were found to be risk factors
for unsuccessful DA-CPR, which is in agreement with the results
of previous studies.'* 92" Conversely, our results showed that male
patients did not successfully receive DA-CPR until EMS arrival. This
differs from previous findings that male patients are more likely to
receive bystander CPR and DA-CPR.?®2° However, this may result
from differences in the study population. This study compared the
characteristics of patients with OHCA according to DA-CPR compli-
ance; cases already providing bystander CPR before dispatcher
instructions were issued were excluded. In addition, previous studies
have been limited to OHCAs that occurred only in public places.

Most risk factors for unsuccessful DA-CPR were largely mediated
by witnessed status, indicating that witnessed bystanders play an
essential role in successful DA-CPR. Therefore, successful DA-
CPR requires sufficient consideration of modifiable factors related
to bystander characteristics. Considering that > 80% of the OHCAs
included in this study occurred in private places, most cardiac arrest
patients were male, and most bystanders were family members and
cohabitants, it would be appropriate to deduce most bystanders were
female. In the logistic regression analysis with and without multiple
imputation, female bystanders were identified as an independent risk
factor for unsuccessful DA-CPR, consistent with previous
studies.®%"

Bystanders not educated in CPR were also found to be a risk fac-
tor for unsuccessful DA-CPR. Failure to recognize cardiac arrest is
the most common reason for unsuccessful DA-CPR. Bystanders
might have difficulty providing DA-CPR appropriately, reporting ago-
nal breathing as a sign of life, or mistaking seizure-like movements
for a seizure rather than a cardiac arrest.®'® Therefore, when provid-
ing CPR training to the general public, focusing on proper recognition
of cardiac arrest is necessary, and dispatchers can be trained to
overcome these barriers and identify cardiac arrest from a caller’s
description. When bystanders were family members or cohabitants,
patients with OHCA were more likely to receive DA-CPR until EMS
arrival successfully. This result is different from those of previous
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Table 2 - Risk factors for unsuccessful DA-CPR.

Independent variables

Adjusted OR (95% Cl)*

Age, more than 65 years old
Male
Non-Metropolitan area
Location of arrest
Private place
Others
Public place
Unwitnessed
Bystanders, family member or cohabitant
Bystanders, sex
Female
Unknown
Male
Bystanders, educational status for CPR
No education
Unknown
Education
Qualification of primary call dispatcher
Nurse
First aid trainee
Others without first aid training
Emergency medical technician

1.474 (1.401-1.552)
1.167 (1.112—1.225)
1.326 (1.264—1.390)

1.204 (1.111-1.306)
1.790 (1.472-2.176)
Ref

1.324 (1.264-1.387)
0.591 (0.555-0.629)

1.363 (1.299-1.429)
9.239 (8.290-10.297)
Ref

1.699 (1.593-1.812)
3.787 (3.544-4.046)
Ref

1.049 (0.954-1.154)
1.001 (0.942—1.065)
1.129 (1.070-1.190)
Ref

Hosmer-Lemeshow Goodness-of-fit: x2 28.9952 (P = 0.0003).

DA-CPR, dispatcher-assisted cardiopulmonary resuscitation; OR, odds ratio; Cl, confidence interval.
@Adjusted for age, sex, urbanization, location of arrest, day of week, time of day, witnessed status, bystander characteristics (relationship with patient, age, sex,
educational status for CPR), and qualifications of primary and secondary call dispatchers.

studies where bystanders in a private place seemed to be panicked,
making it difficult to provide prompt bystander CPR.*2*® However,
because most OHCAs in this study occurred in private places, most
bystanders were likely family members or cohabitants. In addition, in
the unsuccessful DA-CPR group, the proportion of ‘others’ in the
relationship with the patients was high (24.7%), limiting the interpre-
tation of the results.

Primary call dispatchers who did not receive first-aid training were
identified as risk factors for unsuccessful DA-CPR. Because bystan-
ders frequently panic, dispatchers should provide assertive instruc-
tions to focus their attention.® Therefore, dispatcher competency is
critical in providing high-quality DA-CPR, and as shown in this study,
DA-CPR success can vary depending on the qualification level of the
primary call dispatcher.'® For high-quality dispatcher instructions, it
is important to pair primary call dispatchers with people who have
completed a minimum level of first aid training and who maintain
competency through a continuing education program. As most sec-
ondary call dispatchers are assigned as EMTs or nurses, the qualifi-
cation level of secondary call dispatchers does not appear to be a
risk factor for unsuccessful DA-CPR.

The high quality of the DA-CPR protocol may be attributed to the
rigorous quality improvement (Ql) process. It includes direct obser-
vation and real-time feedback to dispatchers, review of calls for each
identified and unidentified cardiac arrest, and measurement and
auditing of their performance.®>* However, in Korea, written-based
assessment and feedback are being conducted on partially sampled
DA-CPR audio recordings; therefore, systematic strategies should
be considered for better quality control. Furthermore, most dispatch
centers in Korea have limited staff dedicated to Ql, and most emer-
gency medical directors (EMD) in each dispatch center oversee
ancillary work in addition to their jobs in the ED. Thus, there are

few opportunities for EMDs and dispatchers to meet, and there is
a need to create an active atmosphere that allows free communica-
tion between the EMDs and dispatchers for more effective QI
activities.”

These barriers mainly emerge through audio calls and video-
instructed DA-CPR has been proposed as an alternative. Video-
instructed DA-CPR has advantages in that it allows dispatchers to
provide bystanders with high-quality CPR with visual support and
real-time feedback. It can improve the quality of bystander CPR
and increase survival outcomes.'®%® lts effectiveness has been
demonstrated in Seoul and should be implemented nationwide.*®
Well-constructed DA-CPR protocols allow dispatchers to quickly rec-
ognize OHCA and reinforce positive instructions until the EMS
arrives. Successful DA-CPR implementation represents an essential
link in the chain of survival and could save more lives in patients with
OHCA.

This study had several limitations. First, this retrospective obser-
vational study may have had potential confounders that influenced
exposure and outcomes. Second, our results were derived using
standardized data forms, and owing to the complex nature of OHCA
calls, the data might not have been uploaded properly for variables
that did not fit into predefined categories. Third, the data entered
by the dispatchers were ascertained through audio calls, making it
challenging to eliminate inter-dispatcher variability. Fourth, there
were many missing values regarding the characteristics of bystan-
ders, especially sex and educational status for CPR. Current dis-
patcher protocols require dispatchers to ask questions; however, it
is not mandatory for all emergency calls. Particularly in the unsuc-
cessful DA-CPR group, DA-CPR compliance was low, making it dif-
ficult to collect such information. We attempted to reevaluate this
issue using multiple imputation methods; however, there might be
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limitations to interpretation. Finally, data on socioeconomic status
and individual dispatcher capabilities, known to affect DA-CPR com-
pliance, were unavailable, which could have resulted in bias.

Conclusions

Successful DA-CPR until EMS arrival can shorten the chest com-
pression time and improve survival outcomes. Bystanders who were
not family members, not cohabitants, female, or not educated in
CPR, and primary call dispatchers not receiving first-aid training
were found to be risk factors for unsuccessful DA-CPR. Understand-
ing the barriers to DA-CPR can help establish multidisciplinary
strategies to overcome them and improve survival outcomes in
patients with OHCA.
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