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Goals 

1. Determine whether PECCs 
improve quality of care
 
2. Determine if PECCs lead to 
better patient outcomes for 
pediatric EMS patients

3. Explore roles and implementation: 
• Protocols
• Training 
• Equipment 
• Quality activities 



Hypotheses
• Designated EMS agency PECCs lead to 

improvements in: 
• Quality of clinical care for children
• Patient outcomes
• Pediatric cognitive and psychometric skills for 

providers
• Family satisfaction with EMS care 

• Optimal means for implementing a PECC can be 
determined

• The best uses of PECC time can be determined
• PECC Effectiveness
• PECC Evaluation



Methods



Methods: Goals 
1&2

- Pediatric Prehospital Safety Event Detection 
System (PEDS)

- Detection of errors and adverse outcomes 
(ASEs, characterized into UNSEMs 
[(unintended injury, near miss, suboptimal action, 
error, management complication])  

- All patients aged 0-18 transported by 
participant EMS agencies to our hospitals 
followed from EMS encounter to hospital 
discharge



Methods, Goal 1: Provider 
Psychomotor and Cognitive Skills  

Year Four: Quarterly Educational Simulations of High-Stakes Pediatric Events 

Annual Evaluation Simulation to Assess Quality of Clinical Care

Year Three: Quarterly Educational Simulations of High-Stakes Pediatric Events 

Annual Evaluation Simulation to Assess Quality of Clinical Care

Year Two: Quarterly Educational Simulations of High-Stakes Pediatric Events 
Annual Evaluation Simulation to Assess Quality of Clinical Care

Year One: Quarterly Educational Simulations of High-Stakes Pediatric Events (begin quarter 
3)  

Annual Evaluation Simulation to Assess Quality of Clinical Care

We will use previously vetted pediatric simulation curriculum for EMS 
providers and previously derived and validated evaluation tools   

(ACEP SIMBOX & Lammers)



Methods Goal 1: Assess Family 
Satisfaction with EMS Care for Children 
The FAMILY (Family Assessment of Medical 
Interventions & Liaisons with the Young) Instrument will 
assess the family perception of:

•  Safety
• Communication
• Family Presence and Participation
• Awareness of Cultural Differences
• Approach to Children with Special Healthcare Needs
•  Overall satisfaction 



Process for Deriving
 the Family Assessment 
of Medical Interventions 
and Liaisons (FAMILY) 

the Young



Methods Goal 3: 

Determine effective means 
for designating and 
implementing PECCs 
PECCs in EMS 
agencies 

R:  Reach 

E: Effectiveness

A: Adoption

I: Implementation 

M: Maintenance 

Glasgow RE, Vogt TM, Boles SM. 
Evaluating the public health impact of 
health promotion interventions: the RE-
AIM framework. Am J Public Health. 
1999;89(9):1322-1327. 



Methods Goal 3: Define the 
characteristics of an effective PECC 

• Derived the PECC Effectiveness Evaluation Tool 
(PEET)

• Validate with comparison of PEET scores to Aim 1 
outcomes

• Implement the PEET 
• Share with PECC Community of Practice
• Determine which PECC activities are associated with improve 

quality of care and patient outcomes 

PEET

PECCs

Families 

EMS 
Leaders

EMS 
Providers



Results



FAMILY (Goal 3)
• EMS personnel and caregivers 

of showed good concordance 
with: 
• Satisfaction across family 

communication
• Family participation
• Overall satisfaction 

• Dyad agreement was poorest 
for:
• Safety
• Cultural awareness
• Listening to parent concerns



Adverse 
Safety 
Events in 
Pediatric 
EMS 
Patients



PEDS Tool Chart Extraction (Goals 1&2) 
Site PECC Agency 

Charts (n)
Non-PECC 

Agency Charts 
(n)

Three Most 
Common EMS 
Impressions

Colorado 454 210 Injuries, 
Respiratory 
distress, 
psychiatric 
emergency

Connecticut 59 1155 Injuries, 
Respiratory 
distress, 
psychiatric 
emergency

Rhode Island 122 0 Injuries, 
Respiratory 
distress, 
psychiatric 
emergency

Total 635 1365 ---



PEDS Tool Chart Extraction Patient Ages
Agency Caring for 
Pediatric Patient

Median Age, years 
(SD, Range)

Significance of the 
difference

PECC Designated 12.0 (5.42, 2.0 
months - 17.97 
years)

No PECC 
Designated

10.9 (5.39, 2.4 
months - 17.99 
years)

p = 0.001



Chart Extraction and Summative Simulations Will be 
Used to Compare PECC and Non-PECC Agencies

• Comparison of patient care and outcomes 
based on:

• Patient EMS impression (diagnosis)
• Medications
• Procedures 
• Lights-and-sirens vs. non-lights-and-sirens 

transport

• Simulation outcomes
• Adverse safety events 
• Standardized performance evaluation 
• EMS experience and level of certification 



SimBox Dissemination (Goal 3)



Conclusions



1) Linkages of PECC activity to:
• Patient outcomes 
• Quality of clinical care
• Provider psychomotor and cognitive skills  
• Family perceptions and satisfaction

2) PECC Implementation framework that serves as a 
model for states and individual EMS agencies 
3) Understanding of PECC :

• Effectiveness
• Evaluation
• Strategies for improvement 

Conclusion 



ToolKit for 
EMS PECCs
• Family EMS 

Satisfaction survey
• ACEP SimBox 

Simulations
• Pediatric activity log
Forthcoming:
PECC onboarding 
and maintenance kit



EMS Family 
Satisfaction Survey 
• Allows assessment of EMS by 

families
• EMS assesses interaction 

with families, too
• Individual and team feedback 
• Tracking impact of family-

centered care initiatives



SIMBOX Simulations

• Low-resource, high educational reward
• Low-fidelity manikin
• Video depicts patient and vital sign monitor 
• Script for facilitator 
• Debriefing script



SimBoX ReSources: Readily Available, Free of 
Charge

ACEP SimBox
 +Tele SimBox

https://www.acepsimbox.com/emstelesimbox

https://www.acepsimbox.com

https://www.acepsim.com/home
https://www.acepsim.com/emstelesimbox
https://www.acepsimbox.com/


Pediatric 
Activity Log

Allows tracking of:
• Training 
• Equipment in services
• Formal courses
• Quality assurance and improvement activities 

Creates a record of what works well and where 
there are opportunities for improvement 



HRSA Targeted Issues Grant: 
ED Pediatric Readiness

Craig Newgard, MD, MPH
Department of Emergency Medicine
Oregon Health & Science University



Speaker Disclosure & Funding
• Health Resources and Services Administration Targeted 

Issues grant, # H34MC332430100
• A Multi-State Evaluation of Emergency Department Pediatric 

Readiness: Guideline Uptake and Association with Quality, 
Outcomes, and Cost

• 9/1/2019 – 8/31/2024

• National Institute of Child Health and Human Development 
(NICHD), #R24 HD085927

• The Value of Pediatric Readiness in the Emergency Care of Injured 
Children

• 9/30/2017 - 6/30/2023



Background: ED Pediatric Readiness
• Conducted 2013 and 2021 across 50 states and US territories
• Based on national guidelines for ED care of children

• 6 domains:
• Policies, procedures, protocols
• Patient safety
• Equipment and supplies
• Quality improvement
• Personnel
• Administration and coordination 

•      Overall score = Weighted Pediatric Readiness Score (wPRS) 0-100



• 2019
• N = 20,483 children with critical illness
• 426 EDs



Conceptual model for HRSA TI project

SEDD/SID statewide ED data

NEMSIS data

Cost (patient, hospital)

Assessment (2013, 2021)

Objectives:

1. Association between ED readiness and 

outcomes (2013 vs. 2021).

2. Outcomes gains by improved matching 

of children with high-readiness EDs.

3. Costs (patient and hospital) of care 

across different levels of ED readiness.



Objective 1: ED Pediatric Readiness and Outcomes



• Published 2021
• 832 trauma centers across U.S. (2012 – 2017)
• n = 372,004 injured children 0-17 years

• 5,700 (1.5%) in-hospital mortality
• 5,018 (1.3%) complications
• 10,375 (2.8%) death or complications



Quartiles of ED pediatric readiness in 832 TCs



Adjusted OR of outcomes (compared to least ready quartile)

  Better outcomes        Worse outcomes     Better outcomes        Worse outcomes  



Additional lives that could have been saved by 
increasing ED pediatric readiness at U.S. TCs

% of patients 
shifted to 
highest 
quartile

lowest 
quartile ED 

readiness to 
highest 
quartile

n lives saved 
per year 
(95% CI)

second 
quartile ED 

readiness to 
highest 
quartile

n lives saved 
per year 
(95% CI)

third quartile 
ED readiness 

to highest 
quartile

n lives saved 
per year 
(95% CI)

Across all 
quartiles

n lives saved 
per year 
(95% CI)

0% (no 
change) 0 0 0 0

25% 7 (5-8) 11 (9-13) 13 (9-18) 31 (23-38)
50% 13 (10-17) 23 (19-27) 27 (18-35) 63 (49-77)
75% 20 (15-25) 34 (28-40) 40 (27-53) 94 (72-116)
100% 27 (20-34) 46 (37-54) 53 (36-70) 126 (97-154)

756 pediatric lives over 6 years



• Published 2022
• ED peds ready and long-term outcomes (1-year)
• 146 trauma centers in 15 states
• n = 88,071

• In-hospital mortality: 2.0% (n = 1,768 deaths)
• 1-year mortality: 2.2% (n = 206 deaths after discharge)



Time-to-death

Median time-to-death = 1 day (IQR 1-4)

Median time-to-death = 3.1 hours (IQR 0.3 – 36.5 hrs)



Adjusted time-to-death (1-year)

Risk-adjusted HR 0.70 (95% CI:0.56-0.88)



• Published 2023
• 983 EDs in 11 states
• n = 796,937 children receiving emergency services

• 90,963 (11.4%) injured
• 705,974 (88.6%) medically ill



ED/in-hospital risk-adjusted mortality

Additional lives that could have been saved if all EDs in the 11 states were high-ready = 
1,442 children over 6 years (288 injured + 1,154 medical)



Adjusted mortality to 1-year (n = 545,921)

aHR 0.59 (95%CI 0.42-0.84)

aHR 0.34 (95%CI 0.25-0.45)



Death to 1-year (children in 6 states)
• 1,136 deaths in the injury cohort; 2.1% 1-year mortality

• 693 (52.7%) in ED
• 477 (36.2%) inpatient
• 146 (11.1%) after discharge
• Median time-to-death = 0 days (IQR 0-2 days)

• 6,635 deaths in the medical cohort, 1.4% 1-year mortality
• 4,150 (62.5%) in ED
• 759 (11.4%) inpatient
• 1,726 (26.0%) after discharge
• Median time-to-death = 0 days (IQR 0-7 days)



Changes in ED pediatric readiness over time at US 
Trauma Centers
• N = 467,932; 417 trauma centers

• Decreased ED peds readiness

• Similar association 2013 vs 2021 
between high ED readiness and lower 
mortality
• 2012-2016: aOR 0.69 (95% CI 0.49–0.97)
• 2018-2021: aOR 0.63 (95% CI 0.47-0.84)



Preliminary model results – changes over time on mortality



Objective 2: Outcome gains by improved 
matching of children to high-readiness EDs 



• 765 trauma centers; n = 212,689

• 105,871 (49.8%) of children in TCs with high readiness EDs
• Additional 36,330 (17.1%) had high-readiness ED within 30 minutes



Impact Analysis

• Scenario 1: Transport all injured children to TCs with high-
readiness EDs within 30 minutes (optimized transport plan) = 
would have saved 468 lives

• Scenario 2: Raise ED readiness to high among all TCs = 
would have saved 1,655 lives



Objective 3: Costs (patient, hospital) of care 
across different levels of ED pediatric readiness



• N = 15,138,599 children
• 747 EDs in 9 states
• Outcome = patient-level 

cost of ED visit

Difference = $72 (injury)

Difference = $113 (medical)



Hospital cost to reach and maintain high ED readiness
A. Absolute cost to reach high ED readiness from current 
levels

B. Cost-per-patient to reach high ED readiness from 
current levels



Cost-effectiveness of increasing EDs to high pediatric readiness



Conclusions

• High ED pediatric readiness is associated with improved survival
• Impact is measureable (# of additional lives that could be saved)
• Among children who die, death occurs early

• Modest patient cost of receiving care in high-readiness EDs
• Modest hospital cost to reach/maintain high ED readiness
• Raising all ED to high-readiness is highly cost-effective
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Thank you!
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