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Background 
• 2016-4.9 million deaths in children aged < 5 years, 

most in LMICs 
• Sepsis (pneumonia, diarrhea, or malaria) resulting in 

multiorgan dysfunction major cause of morbidity and 
mortality  

• World Health Assembly (2017) resolved to prioritize 
prevention, recognition, and early treatment of sepsis  



Hospital Care-Triage 



Reality

Crowded Triage/Emergency areas and 
staff shortage resulting in missed triage 



Is there a role for SMART Triage? 



Smart Triage Platform  

1. Smart Triage 
Mobile App

(Treatment beacons)

Beacon Reader

Server box

(Patient beacons)
2. Smart Spot

3.Clinician Dashboard



Objectives of SMART Triage 

To develop and clinically validate a digital triage tool for improving 
hospital waiting times to treatment administration in seriously ill 
children

To validate use of RFID method to track timing of interventions in 
children presenting to hospitals with serious illnesses 



Study procedures

Phase I: Baseline data    
collection

(Mbagathi & Kiambu)

Phase II: Intervention

(Mbagathi – Intervention site)
Kiambu – Control site

Usability testing & Training 
Phase

(Mbagathi)

6 
Months

1 
Month

6 
Months



Timeline

Start of baseline data collection in 
Mbagathi & Kiambu

February 2021

Setup and Testing of Smart Spot in 
Mbagathi

September 2021

Usability Testing, Training and 
Updates to the App

October 2021

Model development & incorporation in 
the Smart triage App

November 2021

Smart Triage implementation Launch 
and Data Collection

December 2021



SMART TRIAGE MODEL 

Variable Estimate P-value
(Intercept) -34.918 <0.0001

Continuous Variables 
Heart Rate 0.015 <0.0001
Temperature 0.877 <0.0001
MUAC -0.017 <0.001
Transformed SpO2 0.058 <0.001
Age 0.016 <0.0001

Categorical Variables
Parent Concern
(caregiver thinks child should be 
admitted to the hospital) 1.828 <0.0001
Difficulty breathing (reported or 
observed) 0.866 <0.0001
Oedema 2.039 <0.0001
Palmar Pallor 1.703 <0.0001 Figure 1a. Cross validated receiver operating characteristic curve 

of the final model in the study cohort (N=1333). The low risk 
threshold to classify non-urgent cases is labelled. AUC = Area 
under the curve. 

Figure 1b. Cross validated receiver operating 
characteristic curve of the final model in the study 
cohort classified as not non-urgent (N=754). The 
high risk threshold to classify emergency and priority 
cases is labelled. AUC = Area under the curve. 



Smart triage App

 Used by nurses during triage to rapidly 
categorize patients as non-urgent, 
priority, or emergency

 Android app with attachable Masimo pulse 
oximeter

 Connects to local server box through WiFi

 Authenticated with user database on 
server

 Security certificate installed on each 
phone



Non-urgentPriorityEmergencyTriage menu



Smart Spot (Tracking system)

(Treatment beacons)

Beacon Reader

Server box

(Patient beacons)



Clinician dashboard

Current patients Historical patient 
records

Live treatment 
data

Reports



Clinician dashboard



Historical patient records



Live treatment dashboard 



Dashboard reports



SMART TRIAGE SUMMARY

Month Triages Admissions Anthropometrics Pulse oximetry

December 680 19 (2.8%) 636 (93.5%) 668 (98.2%)

January 1053 34 (3.2%) 993 (94.3%) 1032 (98.0%)

February 1434 53 (3.7%) 1343 (93.7%) 1399 (97.6%)

March 1713 60 (3.5%) 1590 (92.8%) 1670 (97.5%)

April 1157 47 (4.1%) 1115 (96.4%) 1116 (96.4%)

May 1146 38 (3.3%) 1063 (92.8%) 1110 (96.8%)

June 1431 52 (3.6%) 1356 (94.8%) 1380 (96.4%)

July 1033 40 (3.9%) 913 (88.4%) 1008 (97.5%)

August 831 27 (3.2%) 771 (92.8%) 813 (97.8%)

September 1236 37 (3.0) 1155 (93.4%) 1207 (97.5%)



TRIAGE CATEGORIES
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Admission per triage category
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Median time to antibiotics



QI GOALS All triaged children to receive treatment within 90 
minutes from the time of triage.



TIME TO ADMINISTRATION OF ANTIBIOTICS
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Success

Improved 
patient flow at 
the OPD

Prioritization 
of critically ill 

children.   

Tracking of 
treatment 
administered 
in the acute 
room

Adoption of 
Smart Triage in 
Mbagathi County 
Hospital



Beacon loss

Breakdown of pulse oximeters

Triaging on weekends 

Challenges



Smart Triage Potential Applications

60%

Improve risk assessment 
and prioritization of 
critically ill children at 
triage.

Increase the proportion of 
critically ill children 
receiving treatment within 1 
hour of arrival.

Improve effectiveness and 
efficiency of patient flow 
and resource allocation.

*Integration with existing electronic health records (EHRs) in hospitals 
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