
Please cite this article in press as: Fukushima H, et al. Barriers to telephone cardiopulmonary resuscitation in public and residential
locations. Resuscitation (2016), http://dx.doi.org/10.1016/j.resuscitation.2016.07.241

ARTICLE IN PRESSG Model
RESUS-6877; No. of Pages 5

Resuscitation xxx (2016) xxx–xxx

Contents lists available at ScienceDirect

Resuscitation
journa l homepage: www.e lsev ier .com/ locate / resusc i ta t ion

Clinical  paper

Barriers  to  telephone  cardiopulmonary  resuscitation  in  public  and
residential  locations�

Hidetada  Fukushima a,b,c,∗,  Micah  Panczyk a, Daniel  W.  Spaite b, Vatsal  Chikani a,  Christian
Dameff d,e,  Chengcheng  Hu f,  Tonje  S.  Birkenes g, Helge  Myklebust g,  John  Sutter d,
Blake Langlais h,  Zhixin  Wu a,b,  Bentley  J.  Bobrow a,b,d

a Arizona Department of Health Services, Bureau of EMS and Trauma System, 150 North 18th Avenue, Phoenix, AZ 85007, United States
b University of Arizona, Department of Emergency Medicine, Arizona Emergency Medicine Research Center, 714 East Van Buren St, Phoenix, AZ 85006,
United  States
c Department of Emergency and Critical Care Medicine, Nara Medical University, Shijo-cho, 840, Kashihara City, Nara 6348522, Japan
d University of Arizona College of Medicine Phoenix, 550 East Van Buren St, Phoenix, AZ 85004, United States
e Maricopa Medical Center, 2601 East Roosevelt St, Phoenix, AZ 85008, United States
f University of Arizona, Department of Epidemiology and Biostatistics, Mel and Enid Zuckerman College of Public Health, 1295 North, Martin Avenue,
Tucson, AZ 85724, United States
g Laerdal Medical AS, Tanke Svilandsgate 30, N-4002 Stavanger, Norway
h Arizona State University, School of Mathematical and Statistical Science, University Drive and Mill Avenue, Tempe, AZ 85287, United States

a  r  t  i  c  l  e  i  n  f  o

Article history:
Received 20 February 2016
Received in revised form 24 July 2016
Accepted 29 July 2016

Keywords:
Basic life support
Cardiac arrest
Cardiopulmonary resuscitation
Telephone CPR

a  b  s  t  r  a  c  t

Aim:  Emergency  medical  telecommunicators  can  play a key  role  in improving  outcomes  from  out-of-
hospital  cardiac  arrest  (OHCA)  by  providing  instructions  for  cardiopulmonary  resuscitation  (CPR)  to
callers.  Telecommunicators,  however,  frequently  encounter  barriers  that  obstruct  the  Telephone  CPR
(TCPR)  process.  The  nature  and  frequency  of  these  barriers  in  public  and  residential  locations  have  not
been  well  investigated.  The  aim of this  study  is  to  identify  the  barriers  to  TCPR  in  public  and  residential
locations.
Methods:  We  conducted  a  retrospective  study  of audio  recordings  of EMS-confirmed  OHCAs  from  eight
regional  9-1-1  dispatch  centers  between  January  2012  and  December  2013.
Results:  We  reviewed  1850  eligible  cases  (public  location  OHCAs:  N = 223  and  residential  location  OHCAs:
N  =  1627).  Telecommunicators  less  frequently  encountered  barriers  such  as inability  to calm  callers  in
public  than  in  residential  locations  (2.1%  vs  8.5%, p  = 0.002)  or inability  to place  victims  on  a  hard  flat
surface  (13.9%  vs 25.4%,  p < 0.001).  However,  the  barrier  where  callers  were  not  with  patients  was  more
frequently  observed  in public  than  in  residential  locations  (11.8%  vs  2.7%,  p <  0.001).
Conclusions:  This study  revealed  that barriers  to TCPR  are  distributed  differently  across  public  and  resi-
dential  locations.  Understanding  these  differences  can  aid in  the  development  of  strategies  to  enhance
bystander  CPR and improve  overall  patient  outcomes.

© 2016  Elsevier  Ireland  Ltd.  All  rights  reserved.

Introduction

Bystander cardiopulmonary resuscitation (CPR) is a criti-
cal intervention for survival from out-of-hospital cardiac arrest
(OHCA).1 Bystander CPR rates, however, remain low 2,3 and survival
rates are still disappointing in most communities.1,4,5 Emergency
medical telecommunicators can play a key role in improving out-
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comes by facilitating early identification of suspected arrests and
providing CPR instructions and coaching to callers.6 Telecom-
municator instruction for CPR can double the rate of bystander
CPR.7Telecommunicators, however, frequently encounter barriers
that obstruct Telephone CPR (TCPR). For example, callers may
refuse to do CPR, leave the phone, or suffer emotional distress8,9

or physical limitations.10–12 These and other barriers were iden-
tified through reviews of audio recordings of OHCA 9-1-1 calls in
which the majority of OHCAs occur in residential locations. It is
reported, however, that patient and rescuer profiles are quite dif-
ferent between public and residential locations.13–16 This suggests
that barriers to TCPR may  have different distributions in each OHCA
setting, but this issue has not been well documented.
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In this population-based study, we describe the distribution of
barriers to TCPR in public and residential locations. A better appre-
ciation of barriers to TCPR can provide additional information for
telecommunicator protocols, training and alternative strategies to
enhance TCPR provision.

Methods

Study setting

We  conducted a retrospective and descriptive study of con-
firmed OHCA audio recordings from eight regional 9-1-1 dispatch
centers participating in The Save Hearts in Arizona Registry
and Education (SHARE) Program, a quality-improvement initia-
tive established by the Arizona Department of Health Services in
conjunction with the University of Arizona, EMS  agencies and hos-
pitals statewide. This program and its results have been reported
previously.17,18 Because OHCA has been designated a major public
health problem in Arizona and the objective of SHARE is to improve
resuscitation and survival, the data collected were exempt from the
Health Insurance Portability and Accountability Act (HIPAA). The
Arizona Department of Health Services’ Human Subjects Review
Board and The University of Arizona Institutional Review Board
have approved publication of de-identified data.

The TCPR protocol for telecommunicators in the dispatch
centers calls for: (1) compression-only CPR for adult arrests of
presumed cardiac origin and (2) chest compression with rescue
breathing for other causes of arrest. 9-1-1 telecommunicators are
expected to provide CPR instructions if the patient was reported as
not conscious and not breathing normally.

Between January 2012 and December 2013, EMS  confirmed
3198 OHCAs. Roughly 80% of the audios investigated were from
dispatch centers in Maricopa County that drafted their own proto-
cols. The remainder were from dispatch centers outside Maricopa
County using various versions of Medical Priority Dispatch or Asso-
ciation of Public-Safety Communications Officials systems. Protocol
compliance was not assessed in this study. Cases were excluded if
(1) they occurred at health care facilities or nursing homes; (2) the
patient was <18 years old; (3) the event resulted from trauma; (4)
the event was at a prison; (5) EMS-witnessed the event, and (6)
location, bystander CPR or outcome data were missing. To focus on
obstacles specific to the TCPR process after the need for CPR was
identified, we also excluded cases in which the reviewer was  not
able to determine possible arrest based on the 2-question sequence
for assessing whether the patient was conscious and breathing
or breathing normally. The caller-reported criteria telecommuni-
cators used to determine obvious death were not uniform across
dispatch centers but included patient color, odor, decomposition,
and rigor mortis.

Patient data

In this study, baseline OHCA data based on the Utstein
template19 is comprised of both EMS  and hospital records and
include: the patient’s age, patient’s gender, witness status, etiol-
ogy of cardiac arrest, whether bystander CPR was performed, initial
cardiac rhythm, time interval from dispatch-to-hospital arrival,
whether there was sustained return of spontaneous circulation, and
status at hospital discharge.

TCPR audio recording data

All 9-1-1 recordings were reviewed by program personnel
for quality improvement purposes. Data were collected with a
standardized review of 9-1-1 recordings described elsewhere.12

The recognition of CPR need was  recorded when a telecommu-
nicator said any of the following in connection with a response
to the patient’s condition: “CPR,” “chest compressions,” “com-
pressions,” “continuous chest compressions,” “Hands-Only CPR,”
“rescue breaths,” “rescue breathing,” “ventilations,” or “rescue ven-
tilations.” TCPR was  considered provided if telecommunicators
started CPR instructions that resulted in the start of bystander com-
pressions.

In this structured database, barriers to TCPR were identified
when TCPR was  delayed or not given due to: (1) the caller leaving
phone; (2) the caller not being with patient; (3) CPR instructions
being refused; (4) caller emotional distress; (5) difficult access to
the patient; (6) a language barrier; (7) an inability to place victims
on a hard, flat surface, (8) a physical inability to perform CPR, and
(9) the caller hanging up the phone before CPR instruction. The
barriers were recorded by reviewers when they judged that TCPR
was prevented or delayed and some cases may  have more than one
barrier.

Statistical analysis

To compare the baseline characteristics, TCPR process measures,
and the distribution of barriers across public and residential loca-
tions, chi-square test was used for categorical variables and Student
t-test or Wilcoxon rank-sum test for continuous variables. For anal-
ysis of TCPR process and barrier distributions, cases in which CPR
was in progress were removed from both public and residential
locations. All of the tests were two-tailed and a p-value of <0.05 was
considered statistically significant. All statistical analyses were per-
formed using the SAS software package, version 9.4 (SAS Institute,
Inc., Cary, NC, USA).

Results

Basic characteristics of OHCAs in public and residential locations

We  reviewed 1850 eligible cases (public location OHCAs: N = 223
and residential locations OHCAs: N = 1627, Fig. 1). The basic char-
acteristics of these two  groups are shown in Table 1. In public
locations, OHCA patients were younger and more commonly male.
Witnessed arrests were also more frequent in public locations
(65.0% vs 27.8%, p < 0.001). The proportion of shockable initial
rhythm was higher in the public locations (43.0% vs 20.8%, p < 0.001)
compared to residential locations. Bystander CPR rates were also
higher in public locations (81.6% vs 73.5%, p = 0.009), and CPR was
more frequently in progress at the time 9-1-1 calls were received
when the calls were placed from public locations (16.1% vs 7.8%,
p < 0.001). Sustained return of spontaneous circulation (ROSC) was
more frequent in public locations (38.6% vs 24.9%, p < 0.001) and
survival to hospital discharge was higher in public locations (23.8%
vs 9.5%, p < 0.001).

TCPR in public and residential locations

TCPR process measures are described in Table 2. Although
telecommunicators frequently recognized the need for CPR in
both groups, identification rate for CPR need was  lower in public
locations (81.9% vs 91.4%, p < 0.001). The frequency of TCPR instruc-
tion was  also lower in public locations (50.5% vs 66.8%, p < 0.001)
and resulted in a lower TCPR rate in this group (38.5% vs 58.5%,
p < 0.001).

Distribution of barriers to TCPR

Barriers to TCPR are shown in Table 3. We  did not observe
significant differences across public and residential locations for
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