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Effect of application of online early warning 
system in a medical center of Central Taiwan

How to do this study  
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Background: We have rapid response team 
(RRT), but ….. 

• The criteria to call RRT 
– sPO2< 90%, 
– Tachycardia > 125/min and bradycardia < 45/min, associated with 

conscious change 
– Systolic blood pressure > 220 mmHg, or < 80mmg 
– Consciousness change (GCS decease < or = 3) 
– Physicians or nurses judgement 
– The family call help

• Results: 
– Few cases rescued by RRT
– The criteria are non-specific 



Clinical deterioration is common among 
hospitalized patients 
• A total of 107,868 patient admissions

– experienced 160 cardiac arrests, 938 deaths, and 5,044 ICU transfers
– with 5.1% (n=5,485) of patients experiencing any adverse 

outcome.
• A total of 269,999 patient admissions 

– 13,188 ICU transfers, 424 cardiac arrests, and 2,840 deaths on the 
ward 

– with 6.1% (n=16,452) of patients experiencing any adverse 
outcome.
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What we do….
Establish an on-line early warning system

• Team:
– In 2018, 4 doctors, 2 nurses and 4 

engineers to participate in the 18-week 
intensive training of Taiwan Artificial 
Intelligence Academy. 

• Data source:
– 40,000 patients with a total of 100,000 

admissions from 2007~2017
• Analysis: 

– statistical analysis
– machine learning and deep learning



Data source
What is adverse events (AEs)

• Patients staying in the general wards from 2007 to 2017 
– pulmonary, gastroenterology, general surgery, hematology, 

nephrology, and colorectal surgery  
• Adverse event: 

– Receiving cardiopulmonary resuscitation (CPR)
– Transfer to ICU due to unexpected deterioration
– Death 

• AEs
– The AE rate among all admissions was 6.2% 
– The highest was for pulmonary, at 8.3%, and the lowest was for general surgery, 3.0%). 



What is NEWS? 
National Early Warning Score (NEWS)
• The NEWS standardizes the 

assessment of acute-illness 
severity and has been used for all 
adult patients globally.

• Early detection of sepsis: NEWS 
³ 5 and a known infections, signs 
and symptoms of infection or at 
risk of infection

[1] Smith ME, Chiovaro JC, O'Neil M, Kansagara D, Quinones AR, Freeman M, et al. Early warning system scores for clinical deterioration in hospitalized patients: a systematic review. Ann 
Am Thorac Soc. 2014;11:1454-65.

[2] Royal College of Physicians. National Early Warning Score (NEWS) : standardising the assessment of acute-illness severity in the NHS. London: Royal College of Physicians; 2012.
[3] Royal College of Physicians. National Early Warning Score (NEWS) 2: Standardising the assessment of acute-illness severity in the NHS. Updated report of a working party. London: Royal 

College of Physicians 2017.

Repeated calculating EWS is necessary but is time consuming, and the early warning 
score (MEWS) were  usually calculated incorrectly by Manual calculation.

We calculated NEWS at 3, 6, 12, 24, 48, and 72 hours before AE onset.  



Area under the curve to predict AEs by NEWS is 
time- and department-dependent 



NEWS in electronic Healthcare Information System 

Wu et al Int. J. Environ. Res. Public Health 2021, 18, 4550. https:// doi.org/10.3390/ijerph18094550



Providing the NEWS to our physicians 



NEWS Dashboard 

Displayed by a department for physicians Displayed by a ward for nurses 



Tracing the trend of NEWS 



Explore the individual features of NEWS  
Button to explore 
the source data 
點選右方「原始生理
參數」的儀表板，可
顯示各構面曲線圖



E-NEWS is integrated into the nurse’s hand-off 
system: Review the NEWS during their shifts  



Send the risk message to the care team or in-
charge physicians by Line or Mobile phone

Send the risk message to in-
charge physicians 

Send the risk message to the 
care team by Line 

Send the message 
7:00 and 17:00

EWS ≧ 7 in the last 
12 hours 

EWS increase ≧ 4
in the last 12 hours 



The number of CPR at wards decreased gradually  
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Demographic data at the different 
periods of implementation
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Reduction in AEs in Implementing E-NEWS
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Conclusions
• Establish an on-line early waring system. 

– By NEWS and/or By AI algorithm 
• Realtime update information of risk signal every hour

– Obtain risk signal with accuracy, quick and less workload 
• Risk signal embed into EHR and dashboards

– Integrate the risk signal into the workflow of care team    
• Expected Outcomes

– Significant decrease of CPR at wards by statistical process control 
chart

Technique supports physicians and nurses 
Improve patient safety 



Study design: Action Research Spiral  

1. Planning in order to initiate change
2. Implementing the change (acting) 

and observing the process of 
implementation and consequences

3. Reflecting on processes of change 
and re-planning

4. Acting and observing
5. Reflecting
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Identify interventions 
associated with 

improved outcomes 

確認足以改善結
果的介入

Select interventions 
with the largest 
benefit and the 

lowest barriers to use 

選擇最有效果最
低障礙的介入

Convert intervention 
to behavior 

轉化介入成為常
規照護的行為

Step I ：Summarize the evidence

21Respir Care 2010;55(7):922-928



Observe staff performing the interventions

• 觀察同仁執行介入措施

“Walk the process” to identify defects in each step of implementing the 
intervention 
• 親自進入執行介入措施照護的現場，找出缺點

Enlist all stakeholders to share concerns and identify potential 
gains/losses associated with implementing the intervention
• 利益相關者共同關心介入措施後的得與失

Step II: Identify local barriers to implementation

22
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Step III ：measure the performance 

23Respir Care 2010;55(7):922-928

Relevance to the knowledge translation project

Validity as a measure of the underlying problem

Reliability when repeatedly measured

Feasibility for measurement as part of routine 
practice



Step IV ：Ensure all patients receive the interventions
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A quality improvement bundle in bridging 
the gap between research and standard care

• Creation of a protocol
• Implement the protocol via quality improvement 

Protocol 
acceptance 

Baseline 
phase

Education 
phase 

Operation 
phase

Quality improvement 
phase 

P-D-C-A 
cycle 

Physicians and nurses  
retrospective feedback at the 
end of each QI quartile 

Nguyen et al 2007; 1079
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感謝您的聆聽！
Thank you !
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