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The challenge

A sick child arrives in the Bethel ED…

Do you admit or transfer?



The challenge

About YKHC Regional Hospital

Services include:

- Respiratory therapy during the day

- Level IV ED

- OR with CRNAs 

- Dental and minor procedures under 

sedation

- No surgeon on staff

- Radiology

- XR, CT, US (sometimes)

- Laboratory

- Outpatient clinics, specialty field clinics, 

audiology and physical therapy
Friendly Delta clinic staff



The challenge

About YKHC Regional Hospital

High acuity

- 4,000-5,000 admissions

- Level IV ED with 20,000 encounters

- LifeMed medevac data:

Data provided by LifeMed paramedic, Clifton Dalton

LifeMed Caravan



The challenge

Specific challenges for our community

- Overcrowding in homes

- Lack of access to running water

- High rates of genetic disease

- High rates of infectious disease

- Weather

- Transient staff

- Limited and expensive transportation

- Distance to care
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PEWS tools

What is the Pediatric Early Warning Score (PEWS)?

- Scoring system developed for early recognition of 

deteriorating patients

- Based on objective data
- Physiologic data

- Vital signs

- Oxygen requirements

- Medical history

- ICU admission history

- G-tube

- Oxygen
www.nytimes.com



PEWS tools

Why were PEWS tools created?

- Greater recognition that patients are dying 

unnecessarily in hospitals

- UK study found 26-43% pediatric deaths potentially 

avoidable

- 44,000 Americans die from preventable medical 

errors

Robson et al 2013



PEWS tools

Why were PEWS tools created?

- Increase in rates of cardiopulmonary arrest (CPA)
- Higher acuity in hospitals

- Greater reliance on technology

- AHRQ (Agency for Healthcare Research and Quality) 

& JCO (Joint Committee) push to improve patient 

safety

Robson et al 2013



PEWS tools

Why were PEWS tools created?

- CPA often result of potentially reversible cause
- Hypoxia

- Shock

- Preceded by physiologic changes up to 24 hours 

before event

- Rapid response teams created

- PEWS tools developed to aid early recognition

Robson et al 2013



PEWS tools

Goals of PEWS

- Early recognition and response

- Avoid preventable deaths

- Generate clear, timely, accurate communication

- Prevent patient harm

- Standardized and objective

- Does not rely on level of provider experience

Robson et al 2013



PEWS tools

Many different scoring tools exist

As many as 12 scoring published tools

- Variations of “points” assigned to vital signs

- Additional parameters
- Need for oxygen

- Recent IV fluid boluses

- Past medical history



PEWS tools

One example – PEW Score (Monaghan, 2005)



Application of PEWS

- Inpatient
- Early recognition of clinical deterioration

- Alert rapid response teams

- Frequency nursing and physician assessments

- Emergency Department
- Admit vs discharge

- Acute care vs ICU

- Medical transport
- Assess stability during transport

- Patient safety and communication



Application of PEWS
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Application of PEWS

Robson et al 2013



- Retrospective case-control study

- Compared 3 PEW tools in acute care setting

- PEW System Score (Duncan et al) effective for 

identifying 86.6% of patients prior to CPA

Robson et al 2013
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Application of PEWS

Seiger et al 2013



Application of PEWS

- Prospective study, calculated 10 different PEWS 

using different scores

- PEWS validated in 17,943 children

- 2% ICU and 16% acute care

- Moderate-to-good predictability of ICU admission

- None with both high sensitivity and high specificity

Seiger et al 2013



Application of PEWS

- Case-control study 597 pediatric ED admits to 

inpatient ward

- Followed patients that required ward-to-PICU 

admission in <24 hours

- MPEWS ≥ 7 associated with higher risk with 

specificity of 97.4%, but sensitivity 18.0%
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Application of PEWS

- Retrospective chart review on 100 transports

- Created a “TPEWS”
- Points for pressors, transfusion, paralytics (intubation), MAPs

- Compared score at dispatch to arrival, found significant 

improvement in scores during transport

- Use of TPEWS can be helpful assessment tool with 

management during dispatch and transport

Albanrano et al 2012



Application of PEWS

- Prospective study of adult early warning systems

- Implemented in 10 community hospitals in Wales

- Tracked inpatient scores and patients who were 

transported

- Scores associated with clinical deterioration and 

predicted need for transfer



Application of PEWS

- Inpatient
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- Alert rapid response teams
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QI project

Implementation of PEWS at YKHC

- Used Seattle Children’s modified 

PEWS (MPEWS)

- Based on PEW System Score 

(Duncan et al)

- Adjusted thresholds for YKHC

Dr. Herrmann’s notes during planning



YKHC Modified Pediatric Early Warning Score (mPEWS) 

Pediatric Complexity 

1 point for each 

□ Baseline supplemental oxygen qeruiqement (home oxygen) 
□ Pqevious ICU admission 
□ Heaqt disease oq suqgeqy 

□ Seveqe neuqologic abnoqmality (CP, seveqe developmental delay, etc.) 
□ Gastqostomy tube 

Level of Consciousness 

 

0 points 

 

2 points 

Alert, awake, asleep,  
or arouses easily 

Agitated, anxious, lethargic,  
confused, or irritable 

Temperature 

 

0 points 1 point 2 points 

96.8 – 101.1°F 
95.2-96.7°F 
101.2-104°F 

<95.2°F 
>104°F 

Heart Rate 

 0 points 1 point 2 points 

<90 days 113-171 
103-112 
172-186 

<103 
>186 

3-6 months 108-167 
98-107 
168-182 

<98 
>182 

6-9 months 104-163 
94-103 
164-178 

<94 
>178 

9-12 months 101-160 
91-100 
161-176 

<91 
>176 

12-18 months 97-157 
87-96 

158-173 
<87 
>173 

18-24 months 92-154 
82-91 

155-170 
<82 
>170 

2-3 years 87-150 
77-86 

151-167 
<77 
>167 

3-4 years 82-146 
71-81 

147-164 
<71 
>164 

4-6 years 77-142 
68-76 

143-161 
<68 
>161 

6-8 years 71-137 
61-70 

138-155 
<61 
>155 

8-12 years 66-129 
56-65 

130-147 
<56 
>147 

12-15 years 61-121 
51-60 

122-138 
<51 
>138 

>15 years 57-115 
48-56 

116-132 
<48 
>132 

Respiratory Rate 

 0 points 1 point 2 points 

<90 days 27-62 
22-26 
63-76 

<22 
>76 

3-6 months 25-58 
21-24 
59-71 

<21 
>71 

6-9 months 23-54 
20-22 
55-67 

<20 
>67 

9-12 months 21-48 
18-20 
49-60 

<18 
>60 

12-18 months 20-45 
16-19 
46-57 

<16 
>57 

18 months-3 years 18-42 
16-17 
43-54 

<16 
>54 

3-4 years 18-40 
15-17 
41-52 

<15 
>52 

4-6 years 17-37 
14-16 
38-50 

<14 
>50 

6-8 years 16-35 
13-15 
36-46 

<13 
>46 

8-12 years 15-31 
13-14 
32-41 

<13 
>41 

12-15 years 13-28 
11-12 
29-35 

<11 
>35 

>15 years 13-26 
11-12 
27-32 

<11 
>32 

Systolic Blood Pressure 

 0 points 1 point 2 points 

<90 days 60-90 
50-59 

91-110 
<50 
>110 

3-12 months 80-110 
70-79 

111-120 
<70 
>120 

1-4 years 90-120 
75-89 

121-130 
<75 
>130 

4-12 years 90-120 
80-89 

121-130 
<80 
>130 

>12 years 100-130 
85-99 

131-150 
<85 
>150 

Oxygen Saturations and Supplemental Requirement 

 

0 points 1 point 2 points 

>95% 90-95% 
<90% or on  

supplemental oxygen 

Bolus Fluids (within last 8 hours) 

 
0 points 1 point 2 points 

none 10 mL/kg >10 mL/kg 



QI project

Implementation of PEWS at YKHC

Started on 9/22/15

- All patients admitted to inpatient service scored in 

ED and inpatient

- Assigned an acuity color based on score to help 

guide communication









QI project

Characteristics of admitted patients (9/22/15-4/30/16)



QI project

Percent transferred after admission based on color



QI project

Characteristics of transferred patients

- 25 patients transferred

- 5 transferred for subspecialty care
- All green scores

- 2 via commercial flights

- Average time 37hrs



QI project

Characteristics of high scoring patients

18 patients scoring orange or red

- 4 transferred (22%)
- All respiratory cases

- Average transfer time 15 hours



QI project

Respiratory patients only



QI project

PEWS thresholds

Our data based on number transferred



QI project

Results and reflection

Accomplished

- Implementation of scoring tool

- Nursing staff trained and has incorporated into 

routine tasks

- Improved communication

- Empowered nursing staff

- Provided additional objective measure to consider



QI project

Results and reflection

Challenges

- Training of nursing staff
- Accuracy of scoring

- Buy-in from nursing and ED providers

- Implementation into routine
- Not always completed

- Paper scoring

- Small number of transferred patients



QI project

Results and reflection

Future directions

- Electronic entry into Cerner (in progress)

- Evaluation of patients admitted vs transferred 

directly from ED

- Use in village clinics

- Adjust thresholds to improve sensitivity and 

specificity for our population

- Adult warning score system



Summary

PEWS are a scoring tool to help with early recognition 

and ensure the appropriate level of care.

Designed to improve patient safety and 

communication.

Many different tools have been created and validated 

for different purposes.

Initial data suggests that PEWS may be a helpful tool, 

but more data is needed to improve sensitivity and 

specificity.
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