
Evaluation of Triage Tagging Protocols Using a Synthetic Dataset Representative of Battlefield Injury Profiles
Rachel B. Clipp, PhD, Jeffery B. Webb, Aaron Bray, Emily Veenhuis, Brian Hu, PhD, and Arslan Basharat, PhD

Kitware, Inc., USA

INTRODUCTION

REFERENCESDISCUSSION

DISCLAIMER
The research reported in this paper/presentation was performed in connection with the U.S. Army Contracting Command - Aberdeen Proving 
Ground (ACC-APG) and the Defense Advanced Research Projects Agency (DARPA) under contract number W912CG- 24-C-0011. The views and 
conclusions in this paper/presentation are those of the authors and should not be interpreted as presenting the official policies or position, 
either expressed or implied, of ACC-APG, DARPA, or the U.S. Government. The U.S. Government is authorized to reproduce and distribute 
reprints for Government purposes notwithstanding any copyright notation hereon.

1. K. G. Perez, S. L. Eskridge, M. C. Clouser, C. T. McCabe, and M. R. Galarneau, “A Focus on Non-Amputation Combat Extremity Injury: 2001-2018,” Mil Med, vol. 187, no. 5–6, pp. e638–e643, May 2022, 
doi: 10.1093/MILMED/USAB143.
2. M. B. Blackburn et al., “Prehospital airway procedures performed in trauma patients by ground forces in Afghanistan,” Journal of Trauma and Acute Care Surgery, vol. 85, no. 1S, pp. S154–S160, Jul. 
2018, doi: 10.1097/TA.0000000000001866.
3. “PTSD: National Center for PTSD Home.” Accessed: Jul. 30, 2025. [Online]. Available: https://www.ptsd.va.gov/
4. K. M. Ivey et al., “Thoracic injuries in US combat casualties,” Journal of Trauma and Acute Care Surgery, vol. 73, no. 6, pp. S514–S519, Dec. 2012, doi: 10.1097/TA.0B013E3182754654.
5. P. J. Belmont, G. P. Goodman, M. Zacchilli, M. Posner, C. Evans, and B. D. Owens, “Incidence and epidemiology of combat injuries sustained during ‘the surge’ portion of operation iraqi freedom by a 
U.S. army brigade combat team,” Journal of Trauma - Injury, Infection and Critical Care, vol. 68, no. 1, pp. 204–210, Jan. 2010, doi: 10.1097/TA.0B013E3181BDCF95.
6. R. C. Martin et al., “VALIDITY OF SELF-REPORTED PHYSICAL FITNESS AND BODY MASS INDEX IN A MILITARY POPULATION.” [Online]. Available: www.nsca.com
7. D. of Defense, “2022 Demographics Profile of the Military Community.” [Online]. Available: https://www.icf.com/work/human-capital

• Triage tagging protocols are essential for prioritizing patients in mass casualty scenario.
• Several tagging protocols exist, including START, SALT, and BCD Sieve. 
• Limited research has compared and assessed protocol performance over time because the data required to assess 

performance is not easily accessible.
• There is a critical need for a dataset of casualties with the demographics, injury profiles, and vital signs associated 

with a military population.
• In this work, we created a synthetic representative population and assigned tags (Immediate, Expectant, Delayed, 

or Minimal) to support the analysis of tagging protocols.
• This open dataset can also be used to evaluate treatment algorithms and training and validation of AI algorithms in 

decision support medicine.
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Figure 1: Pulse Physiology Engine

RESULTS

METHODS• We used synthetic reconstruction techniques to generate a population of individuals 
and injury profiles representative of the statistical composition of the U.S. military 
and battlefield injuries1-7 (Figure 2). • Each Pulse patient was simulated for 15 

minutes, triaged, then simulated for 45 
more minutes (Figure 3).

• Three triage protocols (BCD Sieve, SALT, 
and START) were used to tag the 
casualties. Table 2 shows the parameters 
from Pulse used to evaluate the tags.

Figure 2: Statistical Representation of Military Population and Injuries

Table 1: Pulse Injury Translation

Figure 3: Simulation Timeline

Figure 4: Tagging Protocols

Figure 5: Tagging Assessment 

• Each of the casualties in the synthetic population was converted into a patient in the 
Pulse Physiology Engine (Table 1).

• The Pulse simulation data was used to assess each casualty 
according to the tagging protocols (Figures 4 and 5).

• The tags for each casualty were then compared for 
survivability across protocols and injuries.

• A sample dataset can be found by using the QR code 
(Figure 6). Figure 6: Sample 

Dataset

• The resulting population size was 10,000 casualties to achieve a percent 
different of less than 5% on all demographic and injury statistics.

Figure 7: Statistical Comparison of Synthetic Data

• Casualties with a 16 > BMI > 30 were able to stabilize in Pulse. The remaining ~15% were not simulated.  
• The survivability of the three triage protocols was for the casualties by looking at each AIS severity level (Figure 8). 

• This publicly available dataset is the first of its kind and can be used for digital twin modeling, population studies, and model validation and 
training, including AI and LLM models.

• A limitation of the study is Pulse’s inability to model obese patients which led to a failure to generate stable digital twins for 15% of our dataset. 
We hope to update Pulse to represent a wider range of BMIs in the future. 

• Also, the strict protocol implementation (i.e., no hemorrhage treatment for START) and no consideration for available resources (i.e., needle 
decompression in SALT) was a limitation. Future work will account for available resources, including time, transport, and consumables.

• The dataset is only a representation of Army demographics and an injury profile from previous wars. More branches and access to trauma 
databases could further inform a larger dataset.

Figure 8: Survivability Comparison

• AIS 6 had zero survivors at the initial triage (15 min).
• SALT had the highest survivability because it recommends airway positioning, hemorrhage treatment, and needle 

decompression. BCD Sieve does not recommend needle decompression. START does not treat hemorrhage. 
• As no treatments were applied after initial triage, START has a low survivability for any hemorrhage casualty.
• The tag distribution was also compared for the three protocols (Figure 9).
• START has a similar number of green and yellow tags for hemorrhage but because it is untreated this does not align with 

survivability. 
• SALT has more green tags because it requires a minor/major decision point that does not necessarily align with vital 

signs.
• BCD Sieve relies more heavily on the vital sign values, which results in more yellow tags. Figure 9: Tag Distributions


