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Results

Table 1. Process Analysis Results Across Age Groups

Table 2. Survival to Hospital Discharge and Favorable Functional 

Outcomes by Age Group: Characteristics and Logistic Regression

Background

Telephone cardiopulmonary resuscitation 

(T-CPR) is a vital component in the “chain of 

survival” in out-of-hospital cardiac arrest 

(OHCA) and has been associated with improved 

patient outcomes in the adult and pediatric 

populations. However, rates of survival to 

hospital discharge and functional neurological 

outcomes are similarly poor in both adults and 

children. While studies have evaluated process 

measures and barriers to delivery of T-CPR in 

the adult population, relatively little is known 

about these metrics in the pediatric population.

Objective

This study aims to evaluate and compare T-CPR 

process measures and patient outcomes 

between pediatric and adult OHCAs. An 

additional aim is to characterize barriers to 

delivery of T-CPR  and investigate differences 

between the populations.

Conclusion

In this regional sample, T-CPR process measures were 

significantly different across the age groups, except for the 

dispatchers’ recognition of need for CPR. The pediatric population 

appeared to have lower survival to hospital discharge and worse 

functional neurological outcomes, however small sample size 

might have contributed to lack of statistical significance. Only 

“unable to get patient to floor” and “other” were statistically 

significant barriers to delivery to T-CPR between the populations. 

On preliminary review of the data, ‘other” barriers – more common 

in the pediatric population – were often related to questions the 

call-taker asked in the assessment phase of the call. Further 

investigation is warranted in relation to differences in adult and 

pediatric OHCA to optimize recognition of need for T-CPR and 

reduction in time to first compressions.

Methods

We conducted an observational study of 

suspected and confirmed OHCAs in Arizona 

between 1/2011 and 12/2014. Telephone CPR 

process measures were extracted from 

suspected OHCA audio recordings from three 

9-1-1 centers and linked to EMS confirmed 

OHCAs and hospital outcomes. Metrics were 

compared across four groups: Adults (≥ 18 

years old), and pediatrics (0-1 year old, 2-8 

years old, and 9-17 years old). Process analysis 

results were summarized by median for 

continuous variables, and these were compared 

between different age categories by the Kruskal-

Wallis test. Categorical variables were 

summarized by frequency and proportion, and

were compared by either Chi-squared or 

Fisher’s exact test. Outcomes of non-traumatic 

OHCAs were assessed by logistic regression 

model controlling for known confounders.

Process Measure Adult#

(N=1948)

Age 0-1#

(43)

Age 2-8#

(7)

Age 9-17#

(9)

p-value*

Dispatcher recognizes 

CPR indicated

1742 

(89.4%)

42 (97.7%) 7 (100%) 8 

(88.9%)

0.3699

CPR instructions started 1364 

(69.2%)

40 (93%) 7 (100%) 7 

(77.8%)

0.0009

Compressions started 1252 

(64.3%)

36 (83.7%) 6 (85.7%) 5 

(55.6%)

0.0011

Rescue breaths started 113 

(5.8%)

33 (76.7%) 5 (71.4%) 2 

(22.2%)

<0.0001

Time to dispatcher 

recognition of CPR

85.5 s 74.5 s 43.5 s 77.5 s 0.23

Time to start of CPR 

instructions

171.5 s 104.5 s 122.5 s 119 s <0.0001

Time to first 

compressions

211.5 s 159 s 178 s 165 s 0.019

Time to first rescue 

breaths

> 463 s 169 s 191 s > 297 s <0.0001

#Count (%) for binary variables and estimated median for time to any event

*Chi-squared test for binary variables, log-rank two-sample test (permutation score) based on Sun’s 

scores for time-to-event variables

Outcome Adult#

(n/N)

Age 0-1#

(n/N)

Age 2-8#

(n/N)

Age 9-17#

(n/N)

p-value*

(adjusted)

Survival to 

discharge 

373/3226 

(11.6%)

8/64 

(12.5%)

4/21 

(19.0%)

2/24 

(8.33%)

0.2521

Adjusted ORa

(95% CI)

-- 1.62 

(0.73,3.60)

2.25 

(0.67,7.50)

0.44 

(0.10,2.05)

p-value 

(unadjusted)

-- 0.2399 0.1875 0.2965

Favorable 

functional 

outcome

260/3188 

(8.1%)

1/63 

(1.6%)

0/21 

(0%)

1/24 

(4.2%)

0.0985

Adjusted ORa

(95% CI)

-- 0.31 

(0.04,2.35)

0 

(0.00,Inf)

0.31 

(0.04,2.74)

p-value 

(unadjusted)

-- 0.2591 0.9768 0.2662

#Count (%) for binary variables

*Chi-squared test or Fisher’s exact test for binary variables, and Kruskal-Wallis test for continuous 

variables
aOR > 1 favors survival in comparison to adult population

Table 3. Frequency of Barriers to Delivery of T-CPR

Barrier Adult#

(N=1948)

Age 0-1#

(43)

Age 2-8#

(7)

Age 9-17#

(9)

p-value*

Caller left phone 96 (4.9%) 0 (0%) 0 (0%) 1 (11.1%) 0.3024

Caller not with patient 53 (2.7%) 0 (0%) 1 (14.3%) 0 (0%) 0.2152

Pt status changed 13 (0.7%) 0 (0%) 0 (0%) 0 (0%) 0.9999

Dangerous environment 1 (0.1%) 0 (0%) 0 (0%) 0 (0%) 0.9999

Unable to calm caller 149 

(7.6%)

2 (4.7%) 1 (14.3%) 2 (22.2%) 0.214

Difficult access to pt 31 (1.6%) 0 (0%) 0 (0%) 0 (0%) 0.9999

Language line used 15 (0.8%) 1 (2.3%) 0 (0%) 0 (0%) 0.3807

Language barrier 40 (2.1%) 1 (2.3%) 0 (0%) 1 (11.1%) 0.2749

CPR not indicated 5 (0.3%) 0 (0%) 0 (0%) 0 (0%) 0.9999

Dispatcher didn’t recognize 

need for CPR

209 

(10.7%)

3 (7%) 0 (0%) 1 (11.1%) 0.8393

Unable to get pt to hard flat 

surface

485 

(24.9%)

0 (0%) 0 (0%) 1 (11.1%) < 0.0001

Caller physically unable to 

perform CPR

29 (1.5%) 0 (0%) 0 (0%) 0 (0%) 0.9999

Othera 251 

(12.9%)

8 (18.6%) 2 (28.6%) 5 (55.6%) < 0.0001

#Count (%) for binary variables

* Fisher’s exact test
a”Barriers marked as “other” included inability to obtain location and demographic information of the 

patient,


