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Pediatric Out-of-Hospital Cardiac Arrest:
The Role of the Telecommunicator

in Recognition of Cardiac Arrest and
Delivery of Bystander Cardiopulmonary
Resuscitation
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BACKGROUND: Telecommunicator CPR (T-CPR), whereby emergency dispatch facilitates cardiac arrest recognition and
coaches CPR over the telephone, is an important strategy to increase early recognition and bystander CPR in adult out-of-
hospital cardiac arrest (OHCA). Little is known about this treatment strategy in the pediatric population. We investigated the
role of T-CPR and related performance among pediatric OHCA.

METHODS AND RESULTS: This study was a retrospective cohort investigation of OHCA among individuals <18years in King
County, Washington, from April 1, 2013, to December 31, 2019. We reviewed the 911 audio recordings to determine if and
how bystander CPR was delivered (unassisted or T-CPR), key time intervals in recognition of arrest, and key components of T-
CPR delivery. Of the 185 eligible pediatric OHCAs, 23% (n=43) had bystander CPR initiated unassisted, 59% (n=109) required
T-CPR, and 18% (n=33) did not receive CPR before emergency medical services arrival. Among all cases, cardiac arrest was
recognized by the telecommunicator in 89% (n=165). Among those receiving T-CPR, the median (interquartile range) interval
from start of call to OHCA recognition was 59 seconds (38-87) and first CPR intervention was 115 seconds (94-162). When
stratified by age (<8 versus >8), the older age group was less likely to receive CPR before emergency medical services arrival
(88% versus 69%, P=0.002). For those receiving T-CPR, bystanders spent a median of 207 seconds (133-270) performing
CPR. The median compression rate was 93 per minute (82-107) among those receiving T-CPR.

CONCLUSIONS: T-CPR is an important strategy to increase early recognition and early CPR among pediatric OHCA.
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out-of-hospital cardiac arrest (OHCA) among  sands of deaths in the United States alone each year.

Although less frequent among children than adults, ~5 10 10 per 100000 person-years,"? resulting in thou-
people <18years has an estimated incidence of  Although survival following pediatric OHCA is generally
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CLINICAL PERSPECTIVE
What Is New?

Although telecommunicator cardiopulmonary
resuscitation (CPR) has been well studied in
adult patients, this novel evaluation examines
the role of the telecommunicator in delivery
of bystander CPR in pediatric out-of-hospital
cardiac arrest—a condition with unique cir-
cumstances and often different CPR goals, in-
cluding ventilation delivery.

e |everaging 911 audio recordings to investi-
gate bystander CPR performance, this study
provides new insight into telecommunicator-
directed CPR performance in pediatric out-of-
hospital cardiac arrest.

What Are the Clinical Implications?

e Telecommunicators have the potential to play
an important role in recognition of cardiac ar-
rest and delivery of bystander CPR in pediatric
out-of-hospital cardiac arrest.

e Understanding the challenges associated with
recognition of arrest and delivery of telecom-
municator CPR in pediatric patients will help
guide training efforts for communities seeking
to improve pediatric telecommunicator CPR
performance.

e This study is the first large investigation to
evaluate telecommunicator CPR performance
in pediatric patients and thus may help inform
pediatric-specific performance standards for
telecommunicator CPR.

Nonstandard Abbreviations and Acronyms

OHCA
T-CPR

out-of-hospital cardiac arrest

telecommunicator
cardiopulmonary resuscitation

poor—ranging from 3% to 15% depending on age'—
successful resuscitation is possible and relies on the
links in the chain of survival.* As with adults, key de-
terminants of positive outcomes among pediatric
OHCA cases involve early arrest recognition and early
bystander CPR.® Telecommunicator CPR (T-CPR) or
dispatcher-assisted CPR, whereby emergency com-
munication professionals facilitate OHCA identification
and coach CPR over the telephone before emergency
medical services (EMS) arrival, is an important strat-
egy to increase early arrest recognition and bystander
CPR and in turn is associated with a greater chance of
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survival.®=® This appreciation has produced initiatives
to measure and improve T-CPR using performance
metrics that define timely arrest recognition, effective
CPR coaching, and CPR performance.®

Although the effect of T-CPR on OHCA in adults has
been investigated, little is known about T-CPR in pedi-
atric OHCA, an event with distinct circumstances and
sometimes different CPR priorities. Current guidelines
recommend the combination of ventilations and com-
pressions as the optimal bystander T-CPR approach
among younger pediatric patients given the more
common respiratory pathogenesis in the younger age
group. We investigated the role of T-CPR with regard
to arrest recognition and bystander CPR performance
to characterize if and how this strategy is used in pe-
diatric OHCA.

METHODS

This study was approved by the University of
Washington Institutional Review Board. The require-
ment for informed consent was waived due to the ret-
rospective nature of this study. A subset of the data
generated for this study is available upon request from
the corresponding author with a specific data use
agreement.

Study Design, Population, and Setting

This investigation was a retrospective cohort study
of nontraumatic OHCA in patients <18years of age
that occurred between April 1, 2013, and December
31, 2019. This study took place in King County,
Washington, a mixed urban and suburban region with
a population of approximately 2.3 million total individu-
als and 455000 individuals <18years. Cardiac arrest
is determined if a patient is found to be pulseless by
EMS or receives a shock by an automated external de-
fibrillator before arrival of EMS. We included cases of
confirmed nontraumatic OHCA in patients <18years of
age that occurred before the arrival of EMS and had a
911 audio recording available.

Dispatch Program and Protocol

Citizens activate professional emergency response
by calling 911 to contact the emergency communi-
cation center. Telecommunicators use criteria-based
dispatch guidelines to provide prearrival instructions.
After determining the address and location of the pa-
tient, telecommunicators use a 2-question sequence
designed to identify OHCA: “Is the patient conscious/
awake?” and “Is the patient breathing normally?” If the
caller answers no to both questions, then the telecom-
municator proceeds to engage the caller in CPR in-
structions. Arrest recognition by the telecommunicator
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was inferred if the telecommunicator verbalized that
the patient was in arrest or indicated that CPR needed
to be performed.

The telecommunicator first instructs the caller to
position the patient flat on their back on a hard sur-
face. T-CPR instructions for patients O to 8 years of age
include instructions for compressions and ventilations
at a ratio of 30:2, whereas instructions for patients
9 to 17years of age are for compressions only with
use of 2-finger (<1year), 1-hand (1-8years), or 2-hand
(>9Qyears) to deliver compressions. In cases where a
primary respiratory cause is suspected, telecommuni-
cators may provide ventilation instructions in the older
age group. Callers are encouraged to count out loud
with each compression so that the telecommunicator
can give feedback on appropriate rate and encourage
ongoing CPR. The telecommunicator remains on the
line until EMS arrives on scene in most cases.

Data Collection and Definitions

The EMS system maintains registries of OHCA organ-
ized according to the Utstein template.”® Information
about patient demographics (including date of birth),
presentation, treatment, and outcome is systematically
collected by trained data abstractors. Data classifica-
tion is determined based on review of the dispatch
audio recording, defibrillator electronic data, prehospi-
tal and hospital records, and death certificates.

Based on review of the dispatch audio recording,
we stratified cases into 3 exclusive categories: (1) those
for whom bystander CPR was spontaneously initiated
(no telecommunicator instruction was needed), (2)
those who required telecormmunicator instruction to
initiate CPR performance, and (3) those who did not
receive bystander CPR before EMS arrival. We deter-
mined the timing of arrest recognition, onset of by-
stander CPR, and delays to CPR initiation. The start of
the call was the time of 911 pick-up. Caller verbalization
that CPR was being performed, audible counting, au-
dible delivery of compressions, or audible ventilations
defined the CPR start time. The presence of agonal
respirations required a description by the caller or au-
dible gasps on the recording. For cases that received
T-CPR, rescuers more routinely verbalized their actions
as directed by the telecommunicator; hence reviewers
could better assess characteristics of the sequence,
composition (chest compressions alone versus chest
compressions plus ventilations), and quality (compres-
sion rate) of bystander CPR for this group. We were
also able to assess the cause and timing of interrup-
tions during bystander CPR for the T-CPR cohort. This
evaluation of CPR performance examined the interval
from the onset of bystander CPR to arrival of EMS. A
delay was defined by a deviation from the expected
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call sequence (address determination, assessment
of consciousness and breathing, delivery of CPR in-
structions) lasting >5seconds. An interruption in CPR
performance was defined as any interval >5seconds
in which the bystander was not performing chest
compressions or actions associated with delivery of
ventilations.

We assessed interreviewer reliability of the key time
intervals of arrest recognition and the start of bystander
CPR in a subset of cases (n=10). Agreement required
that the reviewers’ interval be within 5seconds of each
other. Using this method, interreviewer agreement with
regard to the timing of arrest recognition and the start
of bystander CPR was 90%.

Statistical Analysis

We used descriptive statistics to present OHCA cir-
cumstances and CPR care overall and according to
the prespecified CPR status groups (unassisted CPR,
T-CPR, and no CPR) and age (<1, 1-8, 9-17years).
Differences across groups were assessed with the
Pearson chi-square test. In the analyses stratified by
age group, we sought to report sequence of CPR
actions (compressions first or ventilations first), com-
position of CPR (compressions plus ventilations or
compressions only), and quality (compression rate
and frequency and duration of interruptions) as the
guideline-directed composition and potentially se-
quence may vary by age group. The assessment of
CPR according to age was thus restricted to those re-
ceiving T-CPR as ascertainment of the CPR sequence,
composition, and quality could be readily ascertained
for this group as described previously. Stata (version
16.0; StataCorp, College Station, TX) was used for sta-
tistical analysis.

RESULTS

During the study period, 230 individuals <18years old
experienced nontraumatic OHCA before EMS arrival. A
total of 41 were missing the audio recording and 4 were
born after the time of the 911 call, leaving 185 cases
for the study cohort. Although there was no evidence
of difference for most characteristics according to re-
cording availability, bystander CPR was more frequent
in the patients with an available recording (82% ver-
sus 63%, Table S1). Of the 185 reviewed cases, 23%
received unassisted bystander CPR, 59% received T-
CPR, and 18% did not receive CPR before EMS arrival
(Figure 1). Among those who did not receive bystander
CPR, nonexclusive contributors preventing bystander
CPRincluded lack of arrest recognition by the telecom-
municator (n=11), no caller access to the patient (n=9),
caller emotional distress (n=9), loss of phone contact
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Pediatric nontraumatic
OHCA
n=230
[ Born after 911 call
I n=4
Arrests meeting
inclusion criteria
n=226
Recording/data
unavailable
. n=41
Recording
reviewed
n=185
l
Arrest recognized Arrest not recognized
n=165 n=20
I
CPR performed No CPR prior Reasons arrest not recognized:
prior to EMS to EMS arrival Second-hand call (n=7)
arrival n=152 n=13 Caller indicated alive (n=6)
Agonal respirations (n=4)
|—_|__‘ Loss of phone contact (n=3)
Inadequate assessment (n=3)
Unassisted T-CPR Seizure diagnosis pursued
CPR n=43 n=109 (n=2)

Figure 1. Overview of the study population, cardiac arrest recognition by the telecommunicator,

and bystander CPR delivery.

TMultiple factors may have contributed to lack of arrest recognition for each individual case. CPR indicates
cardiopulmonary resuscitation; EMS, emergency medical services; OHCA, out-of-hospital cardiac arrest;
and T-CPR, telecommunicator cardiopulmonary resuscitation.

(n=5), caller refusal of T-CPR instructions (n=4), and
language barrier (n=3).

Table 1 presents Utstein characteristics overall
and according to bystander CPR status. Overall, 41%
(n=75) were women and median age was 1.0years
(0.2-11.5years). Most pediatric OHCAs occurred in the
home, had noncardiac pathogenesis, were not wit-
nessed, had multiple bystanders, and presented with a
nonshockable rhythm (Table 1). Overall, 14% survived
to hospital discharge and 12% survived with favorable
neurological status based on Cerebral Performance
Category of 1 or 2. Compared with unassisted and no
bystander CPR groups, the T-CPR group was on aver-
age younger and more likely to have an unwitnessed,
home location, nonshockable OHCA (Table 1). Arrest
causes associated with challenges to patient access,
such as hanging and drowning, occurred with greater
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frequency in patients who did not receive CPR com-
pared with those who received unassisted CPR or T-
CPR (Table 1).

Arrest Recognition

The most common patient conditions initially reported
by the caller were absent or abnormal breathing (49%,,
unconsciousness (12%), and hanging (7%). Agonal
respirations were heard or described in 16% (n=29) of
all cases and 19% (n=12) among witnessed OHCAs.
The arrest was recognized by the telecommunica-
tor in 89.2% (n=165) of cases, including 39% (n=13)
of cases in the no bystander CPR group. When re-
stricted to calls in which the bystander could respond
to questions about consciousness and breathing (ie,
those with the bystander on scene and maintained
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Table 1. Patient Characteristics, Arrest Recognition, and Key Time Intervals According to Type of CPR Delivered

Unassisted CPR (n=43) T-CPR (n=109) No CPR (n=33) All cases (n=185)
Utstein characteristics
Age, % (n)*
<1y 42% (18) 60% (65) 21% (7) 48% (89)
1-8y 14% (6) 20% (22) 21% (7) 19% (36)
9-17y 44% (19) 20% (22) 55% (18) 32% (59)
Female sex, % (n) 37% (16) 46% (50) 27% (9) 41% (75)
Witnessed, % (n) 49% (21) 24% (26) 48% (16) 34% (63)
>2 bystanders present, % (n) 88% (38) 70% (76) 70% (23) 74% (137)
Home location, % (n) 70% (30) 92% (100) 67% (22) 82% (152)
Noncardiac cause, % (n) 70% (30) 70% (76) 79% (26) 71% (132)
Response interval in minutes, | 4.28 (3.32-5.45) 4.47 (3.83-5.13) 4.88 (3.88-6.33) 4.48 (3.80-5.45)
median (IQR)
Initial rhythm shockable, %, (n) | 14% (6) 6% (7) 9% (3) 9% (16)
PAD used, %, (n)* 16% (7) 6% (6) 9% (3) 9% (16)
Status at end of emergency medical services care, %, (n)
Died in field 37% (16) 61% (67) 42% (14) 52% (97)
Ongoing CPR 16% (7) 16% (17) 30% (10) 18% (34)
Alive at emergency 47% (20) 23% (25) 27% (9) 29% (54)
department arrival
Outcomes at hospital discharge, % (n)
Survived 21% (9) 11% (12) 12% (4) 14% (25)
Cerebral Performance 16% (7) 10% (11) 12% (4) 12% (22)
Category 1-2
Arrest recognition
Arrest recognized, % (n) 100% (43) 100% (109) 39% (13) 89% (165)
Key time intervals from start of call in seconds, median (IQR)
Interval to address 23 (19-39) 30 (21-38) 35 (21-51) 30 (21-40)
confirmation
Interval to recognition of arrest | 47 (30-86) 59 (38-87) 64 (62-101) 58 (37-87)
Interval to first CPR intervention | 102 (39-154) 115 (94-162) 114 (91-161)
Delays* and complicating factors in recognition or delivery of CPR instructions
Agonal respirations present, 9% (4) 18% (20) 15% (5) 16% (29)
% (n)
Initial complaint described, % (n)
Hanging 12% (5) 4% (4) 12% (4) 7% (13)
Drowning 7% (3) 3% (3) 15% (5) 6% (11)
Cases with >1 delay, % (n) 58% (25) 92% (100) 82% (27) 82% (152)
Delay time, sec, median (IQR) | 42 (14-74) 35 (21-63) 151 (58-263) 44 (22-91)

CPR indicates cardiopulmonary resuscitation; IQR, interquartile range; PAD, public access defibrillator; and T-CPR, telecommunicator cardiopulmonary

resuscitation.
*Exact age could not be determined in 1 case.
TPAD applied after the call was terminated in the no CPR group.

*Delay is defined as any deviation from the expected call sequence lasting >5seconds that occurred before initiation of CPR.

phone contact), the arrest was recognized in 94.5%
(165/176). Among all cases where the arrest was rec-
ognized (n=165), the median (interquartile range) in-
terval from call initiation to arrest recognition was 58
(37-87) seconds, increasing from 47 (30—-86) seconds
among unassisted CPR, 59 (38-87) seconds among
the T-CPR group, and 64 (62-101) seconds among
the no bystander CPR group.

J Am Heart Assoc. 2024;13:e031740. DOI: 10.1161/JAHA.123.031740

CPR Initiation

Overall, 82% (n=152) of patients received bystander
CPR before EMS arrival. Bystander CPR was initi-
ated without telecommunicator assistance (unassisted
CPR) in 23% (n=43), though 28% (12/43) of these
cases still received coaching on 1 or more aspects of
CPR, including rate (n=9), depth or hand placement
(n=8), instructions on ventilations (n=2), and ratio of
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compressions to ventilations (n=8). With regard to CPR
performance, the interval from call receipt to the caller
report of the start of bystander CPR was 102 seconds
(39-154) among those receiving unassisted CPR and
115 seconds (94-162) among those requiring T-CPR to
initiate bystander CPR.

Delays

In 82% (152/185) of cases there was at least 1 delay to
recognition of arrest or the start of CPR. Among these
152 cases, the most common (nonexclusive) causes
were pauses in the interaction between the caller and
telecommunicator in 57% (n=86), with a median as-
sociated time of 17 seconds (11-41), unnecessary in-
formation requested by the telecommunicator in 42%
(n=64), with a median associated delay of 17 seconds
(9-53), caller emotional distress in 34% (n=51), with a
median associated time delay of 21 seconds (10-66),
and unnecessary information provided by the caller in
24% (n=37), with a median associated delay of 12 sec-
onds (8-15). The longest median delay of 108 seconds
(47-189) was associated with language barrier and oc-
curred in 4% of cases (nN=6).

Age Groups

Among the total pediatric cohort with OHCA
(n=185), 49% (n=90) were <1 year old, 19% (n=35) were
1 to 8years old, and 32% (n=59) were 9 to 17 years
old. Among patients <1year old, 13% (n=12) were
<1day old, 13% (n=12) were 1 to 28days old, and
72% (Nn=66) were 29days to 364 days old. The propor-
tion of patients who received CPR decreased as age

Pediatric Telecommunicator CPR

group increased: 92% among <1 year, 80% among 1
to 8years, and 68% among 9 to 17years (P=0.002).
The decrease in overall CPR performance in the oldest
age group is directly related to the lower frequency of
T-CPR in this cohort (Figure 2).

T-CPR Performance According to Age
Group

Among the T-CPR cohort (n=109), the large major-
ity (95%) of the younger age groups received com-
pressions and ventilations, most often using the
compression-airway-breathing sequence (Table 2).
Conversely, the large majority (95%) of the 9- to 17-
year age group received chest compressions only by-
stander CPR. The interval from the start of the call to
initiation of CPR (first compression or ventilation) was
115seconds (94-162) overall and increased according
to age group: 109 seconds (87-146) among the <1 year
group, 123seconds (99-168) among the 1 to 8year
group, and 149 seconds (103-195) among the 9 to
17 year age group. The compression-airway-breathing
sequence delivered the first compression in 110sec-
onds and the first ventilation in 161seconds. The
airway-breathing-compression sequence delivered the
first compression in 155seconds and the first venti-
lation in 123 seconds. Among cases receiving ventila-
tions (n=84), callers described difficulty with delivery of
ventilations in 25% (n=21), with the most common chal-
lenges related to fluid, secretions, or blood in the air-
way (n=17). The median compression rate was 93 per
minute (82-107) overall and did not differ across the
age groups. Table 3 shows the proportion of CPR time

W Unassisted CPR

20%

20% 17%
<1 year 1-8 years
(N=90) (N=35)

mT-CPR = No CPR

18%
31%

23%
9-17 years All cases
(N=59) (N=185t)

Figure 2. Proportion of patients who received CPR according to age group.
TExact age could not be determined in one case. CPR indicates cardiopulmonary resuscitation; and
T-CPR, telecommunicator cardiopulmonary resuscitation.
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Table 2. Patient Characteristics, CPR Sequence Performed, and Key Time Intervals for Patients Who Received CPR

Stratified By Age

<1year 1-8years 9-17years All T-CPR
(n=65) (n=22) (n=22) cases (n=109)
Utstein characteristics
Female sex, % (n) 46% (30) 50% (11) 1% (9) 46% (50)
Witnessed, % (n) 17% (11) 27% (6) 41% (9) 24% (26)
>2 bystanders present, % (n) 69% (45) 55% (12) 86% (19) 70% (76)
Home location, % (n) 97% (63) 91% (20) 77% (17) 92% (100)
Noncardiac cause, % (n) 71% (46) 77% (17) 59% (13) 70% (76)
First unit response interval in minutes, median (IQR) 4.48 (3.83-5.13) 4.35 (4.00-4.82) 4.48 (3.47-5.67) 4.47 (3.83-5.13)
Initial rhythm shockable, %, (n) 2% (1) 9% (2) 18% (4) 6% (7)
Public access defibrillator used, %, (n) 3% (2) 9% (2) 9% (2) 6% (6)
Status at end of emergency medical services care,
%, (n)
Died in field 75% (49) 41% (9) 41% (9) 61% (67)
Ongoing CPR 14% (9) 32% (7) 5% (1) 16% (17)
Alive at emergency department arrival 1% (7) 27% (6) 55% (12) 23% (25)
QOutcomes at hospital discharge, % (n)
Survived 5% (3) 14% (3) 27% (6) 1% (12)
Cerebral Performance Category 1-2 5% (3) 9% (2) 23% (5) 10% (11)
CPR sequence performed
CAB 77% (50) 50% (11) 5% (1) 57% (62)
ABC 22% (14) 36% (8) 20% (22)
Compressions only 2% (1) 14% (3) 95% (21) 23% (25)
Time intervals to first CPR intervention* in seconds, median (IQR)
Start of call to intervention 109 (87-146) 123 (99-168) 149 (103-195) 115 (94-162)
Start of assessment to intervention 81 (64-103) 88 (68-140) 112 (69-186) 85 (64-125)
Recognition of arrest to intervention 58 (41-79) 64 (36-74) 68 (44-106) 58 (41-81)
Time interval from start of call to first compression in seconds, median (IQR)
CAB 109 (85-142) 111 (91-160) 186" 110 (91-144)
ABC 148 (115-254) 174 (134-212) 155 (121-224)
Compression only 220* 140 (114-256) 142 (113-195) 142 (114-219)
Time interval from start of call to first ventilation in seconds median (IQR)
CAB 158 (133-186) 175 (138-186) 2341 161 (135-186)
ABC 120 (96-206) 124 (106-174) 123 (99-206)

ABC indicates airway-breathing-compression CPR sequence; CAB, compression-airway-breathing CPR sequence; CPR, cardiopulmonary resuscitation;
IQR, interquartile range; and T-CPR, telecommunicator cardiopulmonary resuscitation.
*First CPR intervention is the first ventilation or compression, whichever occurred first.

fIQR not reported for single observations.

spent on compressions, ventilations, interruptions, and
unknown actions by type of CPR performed.

DISCUSSION

Summary

In this cohort investigation of pediatric OHCAs, 82%
(n=152) of patients received bystander CPR, the ma-
jority (n=109) as a consequence of T-CPR identifica-
tion and coaching. Nearly 90% (n=165) of OHCAs
were recognized by the telecommunicator, with 92%
(152/165) of the recognized group receiving bystander

J Am Heart Assoc. 2024;13:e031740. DOI: 10.1161/JAHA.123.031740

CPR. Among those requiring T-CPR, the median inter-
val from call initiation to OHCA recognition was 59 sec-
onds and from arrest recognition to start of bystander
CPR was 58seconds, producing a combined median
interval from call initiation to the start of bystander CPR
of 115seconds. Most of the T-CPR period was spent
providing CPR, though the distribution and timing of
compressions and ventilations was determined in part
by the specific algorithm (compressions only versus
compressions plus ventilations). A mix of logistical,
caller, and telecommunicator factors contributed to
delays and interruptions in timely OHCA recognition
and CPR performance.
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Table 3. Compression Rate and Fraction of Total CPR Interval Spent on Compressions, Ventilations, and Other Activities
by Type of CPR Among Patients Who Received Telecommunicator CPR

30:2 Compressions and

ventilations Compression only All cases
Total CPR interval* in seconds, median (IQR) 211 (143-258) 206 (107-294) 207 (133-270)
Compression fraction, mean (SD) 43% (19) 88% (25) 54% (28)
Ventilation fraction, mean (SD) 25% (14) 20% (16)
Interruption fraction’, mean (SD) 14% (16) 6% (17) 12% (17)
Unknown action fraction*, mean (SD) 17% (22) 6% (17) 15% (21)
Compressions/minute, median (IQR) 92 (82-106) 100 (86-109) 93 (82-107)

*Total CPR interval begins with first compression or ventilation, whichever occurs first, and ends with last compression, ventilation, or the end of the 911 call.
fInterruptions in CPR were defined as any interval >5 seconds in which the bystander was heard performing activities other than ventilations or compressions.
*Unknown actions were defined as any interval >5seconds in which the action of the caller could not be determined from the 911 audio.

CPR indicates cardiopulmonary resuscitation; and IQR, interquartile range.

Role of Telecommunicator and T-CPR in
Pediatric OHCA

Approaches to improve outcomes following OHCA
highlight early recognition and early CPR. Among
adults, T-CPR is a proven strategy that can increase
bystander CPR and is associated with greater survival.
T-CPR can double or even triple the proportion of adult
patients experiencing OHCA who receive bystander
CPR."-'3 We observed a similar and important role for
T-CPR in pediatric OHCAs, where telecommunicator
involvement was integral in upwards of three-quarters
of cases that received bystander CPR, facilitating both
cardiac arrest recognition and CPR performance.
Importantly, even if CPR was initially started by the
bystanders unassisted, the telecommunicator pro-
vided important coaching in multiple instances. Thus
T-CPR appears to be a viable and promising strategy
to improve pediatric OHCA outcomes. Bystander CPR
among pediatric OHCAs was substantially more com-
mon in our study community compared with other
North American systems, suggesting an opportunity
for public health benefit by increasing early CPR with
broad-based implementation of T-CPR!’

T-CPR Performance Metrics

The investigation provides real-world experience that
can be used to inform T-CPR performance metrics for
pediatric OHCA resuscitation. Among adults, these
metrics related to arrest recognition, CPR, and their
timing provide useful process goals for individual and
organizational performance, and in turn can provide
an operational means to improve care and outcome.
We observed telecommunicator OHCA recognition in
approximately 90% of all pediatric OHCA cases and
successful start of bystander CPR in a similar pro-
portion of recognized OHCAs (even when excluding
those cases who received unassisted bystander CPR).
Median interval to recognition was 59seconds and to
start of CPR was 115 seconds, mirroring best practices
goals among adult OHCAs.® The study results provide
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support for the 2-question approach for identification
of pediatric OHCA and can inform performance goals
as the field of resuscitation seeks to operationalize
scientific understanding into best clinical practices.
Moreover, the identified causes for delay and interrup-
tions provide a useful framework for training and qual-
ity improvement aimed at advancing bystander and
telecommunicator OHCA care.

Differences by Age
Pediatric resuscitation after OHCA presents a special
challenge for lay individuals given the diverse age-
related circumstances and the potential goal to in-
corporate ventilations as part of bystander CPR. We
observed age group differences in the likelihood of by-
stander CPR performance and composition. Although
two-thirds of the 9- to 17-year-old group received by-
stander CPR, this oldest age group was less likely to
receive bystander CPR compared with younger groups
even though compression-only CPR is seemingly sim-
pler to instruct and subsequently perform. The de-
crease in CPR among the oldest age group appeared
to be a function of a lower frequency of T-CPR, despite
telecommunicator attempts to deliver instructions re-
gardless of age. Patients in the 9- to 17-year age group
more frequently presented with hanging and drown-
ing than their younger counterparts (22% versus 4%),
causes that create patient access and patient position-
ing challenges, which may influence CPR performance.
Whether specific training can address this opportunity
to improve T-CPR in older pediatric patients is unclear,
though challenges with cause-specific patient access
likely influence the rate of T-CPR delivery in this group.
The study has limitations. The investigation was con-
ducted in a large metropolitan region with a mature EMS
system that includes a coordinated T-CPR program and
a relatively favorable neurologically intact survival out-
come. Although the patient characteristics (ie, distribu-
tion of age and proportion with a shockable rhythm) are
similar to other pediatric cohorts with OHCA, the system



Lewis et al

and outcome characteristics may indicate that T-CPR in
the current investigation may represent a relatively more
practiced or expert performance, a feature that could
limit generalizability. Audio recordings were not available
in 17.8% (n=41). We did not have an a priori hypothesis
that missingness of the recording was related to CPR
measures. However, we did observe bystander CPR
was somewhat less common among the missing group,
though this may simply be due to the more limited infor-
mation sources to ascertain bystander CPR status when
a recording is not available. The use of the audio record-
ing to ascertain key information is helpful but can pres-
ent challenges. For example, the details of bystander
CPR performance and onset of first CPR intervention
required verbalization. However, when CPR was unas-
sisted, there was less verbalization and hence the onset
of unassisted CPR may have occurred earlier, making
the reported interval to CPR an overestimate of true
performance among the unassisted CPR group. Finally,
the investigation was not designed to evaluate survival
outcome relationships. Such a study would require a
larger sample size to support multivariable regression to
understand the independent outcome relationships with
bystander CPR and specifically T-CPR.

CONCLUSIONS

In this cohort of pediatric OHCAs, T-CPR was an im-
portant strategy to achieve timely arrest recognition
and bystander CPR performance. Measurement and
consequent performance metrics can support efforts
aimed at improving bystander CPR and in turn pediat-
ric OHCA survival.
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