
USAARL-CNPA-BC--2024-37

Methodology for Developing Realistic 
Patient Scenarios for Research Applications 

Laura Kroening, Sarah Snyder, Jeffrey Molles, Ryan Toelle, 
Rachel Kinsler & Amy Lloyd 

DISTRIBUTION STATEMENT A. Approved for public release: distribution is unlimited. 



Notice 

Qualified Requesters 

Qualified requesters may obtain copies from the Defense Technical Information Center (DTIC), 

Fort Belvoir, Virginia 22060. Orders will be expedited if placed through the librarian or other 

person designated to request documents from DTIC. 

Change of Address 

Organizations receiving reports from the U.S. Army Aeromedical Research Laboratory on 

automatic mailing lists should confirm correct address when corresponding about laboratory 

reports. 

Disposition 

Destroy this document when it is no longer needed. Do not return it to the originator. 

Disclaimer 

The views, opinions, and/or findings contained in this report are those of the author(s) and 

should not be construed as an official Department of the Army position, policy, or decision, 

unless so designated by other official documentation. Citation of trade names in this report does 

not constitute an official Department of the Army endorsement or approval of the use of such 

commercial items. 



REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of 
information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any 
penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)

09-08-2024 Briefing Charts 10/1/2023 - 7/29/2024
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER 

Methodology for Developing Realistic Patient Scenarios for Research
Applications 5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

0602787A
6. AUTHOR(S) 5d. PROJECT NUMBER 

Kroening, L.1,2, Snyder, S.2, Molles, J.1,2, Toelle, R.2, Kinsler, R.2, & 1789247065
Lloyd, A.1,2

5e. TASK NUMBER 

CC04
5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

U.S. Army Aeromedical Research Laboratory REPORT NUMBER

P.O. Box 620577 USAARL-CNPA-BC--2024-37
Fort Novosel, AL 36362

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)

U.S. Army Medical Research and Development Command USAMRDC MOMRP
Military Operational Medicine Research Program
504 Scott Street 11. SPONSOR/MONITOR'S REPORT

Fort Detrick, MD 21702-5012 NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

DISTRIBUTION STATEMENT A. Approved for public release; distribution unlmited.

13. SUPPLEMENTARY NOTES
1Goldbelt Frontier, LLC, 2U.S. Army Aeromedical Research Laboratory

14. ABSTRACT

Introduction: The U.S. Army Aeromedical Research Laboratory’s Enroute Care Group (ECG) Research Team has performed several research 
studies that require participants to provide care to simulated patients during data collection. These simulated patients must mimic human 
anthropometry, display injuries realistically, provide dynamic vital signs, respond to treatment, etc. ECG has developed a methodology for creating 
these patient scenarios to meet these requirements. Materials and Methods: Patient requirements are determined during early development of the 
research protocol, such as casualty evacuation category (urgent surgical, urgent, priority, or routine) and number of patients needed in each 
category. This decision is made with the input of a subject matter expert (SME), such as a critical care flight paramedic or flight surgeon, to 
determine realistic patient configurations in the medical evacuation platform being used. A data request form with detailed patient parameters is 
submitted to the Joint Trauma System (JTS) Department of Defense Trauma Registry. After receiving de-identified patient records from the JTS 
registry, the SME down-selects the records, extracts the essential clinical information, then uses it as the basic structure for the simulated patients.

15. SUBJECT TERMS

methodology, patient simulation, critical care flight paramedics, CCFPs, medical evacuation, MEDEVAC, research, U.S. Army

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF RESPONSIBLE PERSON 
ABSTRACT OFa. REPORT b. ABSTRACT c. THIS PAGE Loraine St. Onge, PhD

PAGES
SARUNCLAS UNCLAS UNCLAS 19b. TELEPHONE NUMBER (Include area code) 

1 334-255-6906
Standard Form 298 (Rev. 8/98) 
Prescribed by ANSI Std. Z39.18 



REPORT DOCUMENTATION PAGE (SF298)
(Continuation Sheet)

13. Supplementary Notes (continued)

Kroening, L., Snyder, S., Molles, J., Toelle, R., Kinsler, R., & Lloyd, A. (2024, August 26-29). Methodology for developing realistic patient 
scenarios for research applications [Poster presentation]. Military Health System Research Symposium, Kissimmee, FL.

14. Abstract (continued)

The team then designs the scenarios (e.g., decompensation events, alarms, responses to interventions) using available technology that meets the 
study objectives and programs them into the patient simulator software. The treatment responses of the simulated patients are customized 
within the software for added realism. The simulated patients are dressed with moulage with the injury patterns from the JTS record summary, 
and tactical combat casualty care (TCCC) cards are created for each patient. Participants review the TCCC cards just prior to the start of data 
collection and begin treatment based on the TCCC information, injuries presented, and the live vital signs displayed on patient monitors. 
Treatments given during data collection are input into the simulator program by research team members remotely monitoring the scene so that 
patients respond to the treatments in real-time. Results: The results are realistic, customizable patient scenarios grounded in real-world events 
suitable for enroute care research and provider training. Conclusion: Over several studies, ECG has iteratively developed a method for 
customizing patient scenarios, allowing for realistic training during data collection.



APPROVED FOR PUBLIC RELEASE 
DISTRIBUTION UNLIMITED

The views, opinions, and/or findings contained in this report/presentation are those of the author(s) and should not be construed as an official Department of the Army (DA) position, policy, 
or decision. Citation of trade names in this presentation does not constitute an official DA endorsement or approval of the use of such commercial items.

UNCLASSIFIED

USAARL
UNITED STATES ARMY AEROMEDICAL RESEARCH LABORATORY

3. After receiving de-identified patient records from the JTS registry:
o Records are down-selected
o SME extracts essential clinical information
o SME creates patient summaries to serve as the basic structure for the

simulated patients, including specific medical events to trigger alarms

4. The research team designs patient scenarios (e.g., decompensation events,
alarm timing and limits) using the JTS summaries to meet study objectives.

5. For USAARL studies, the equipment used for patient simulation is as
follows: computers with Laerdal Learning Application and VitalsBridge
Connect, SimMan®3G manikins, VitalsBridgeTM units, and Zoll Propaq® MD
monitors (Figure 1). The patient simulator is the same as those used for CCFP
training, and the monitor is part of the U.S. Army Medical Equipment Set.

6. The SME creates tactical combat casualty care (TCCC) cards for each
patient (Figure 2).

7. The research team programs the patient profiles into the patient simulator
software, along with likely treatments and medications available to
participants for quick selection during data collection. Treatment responses
are customized within the simulator software.

8. Patients are dressed with moulage (mock injuries) to match the JTS
summaries. Moulage kits and detailed instructions are created for each patient
to allow non-SMEs to moulage the manikins, though an SME verifies all
preparations.

Participants review the TCCC cards just prior to data collection and begin 
treatment based on the TCCC information, moulage, patient simulator display, 
and the real-time vital signs displayed on the patient monitors. 

The U.S. Army Aeromedical Research Laboratory’s (USAARL’s) Enroute Care 
Group (ECG) Research Team has performed several research studies that 
require participants to provide care to simulated patients during data 
collection.

Simulated patients must mimic human anthropometry, display recognizable 
injuries, provide dynamic vital signs, and respond to treatments given. 

ECG has iteratively developed a methodology for creating these patient 
scenarios for simulated medical evacuation (MEDEVAC) scenarios. These 
scenarios take advantage of the critical care flight paramedic’s (CCFP’s) 
familiarity with the patient simulators and monitoring equipment, which are 
the same as those used for their training and actual patient care, respectively.
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Methods Continued

1. Patient requirements are determined during early development of the
research protocol to address the study’s hypotheses.

o Number of patients
o Casualty evacuation categories (urgent surgical, urgent, priority, or

routine)

1. Determine Patient 
Requirements 

(Number, Categories)

2. Request Profiles
from JTS

3. Down-Select 
Scenarios, SME 
Creates Patient 

Summaries

4. Design Scenarios
(Alarms, 

Decompensation)

5. Select Equipment 
for Patient 
Simulation

6. SME Creates TCCC
Cards

7. Program Scenarios
into Patient 

Simulator Software

8. Select Moulage, 
Prepare Kits 

9. Real-Time Patient 
Response Correction 

Guided by SME

A MEDEVAC subject matter expert (SME), such as an experienced CCFP or 
flight surgeon, is heavily involved in scenario development to determine 
realistic patient configurations in the MEDEVAC platform used. The SME also 
creates a list of patient information needed for the data requested in Step 2.

2. A data request form with detailed patient parameters is submitted to the
Joint Trauma System (JTS) Department of Defense Trauma Registry.

The most crucial component of developing realistic patient scenarios for 
research applications is consulting an experienced SME during all phases of 
development and having them present for data collection to ensure realistic 
patient responses.

This methodology results in patient scenarios that present realistic initial 
patient conditions, provide real-time vital signs using equipment that CCFPs 
are trained to use, present recognizable injury patterns, and react realistically 
to treatments given. These factors enhance immersion and allow for data 
collection focused on patient care.

9. Treatments given during data collection are either detected by the patient
simulator or input into the simulator program by research team members at a
remote monitoring station. An SME is present during data collection to ensure
patient response to intervention is realistic and timely.

Methods Continued

Table 1. Example Patient Configuration for a Research Protocol

The methodology for developing realistic patient scenarios is summarized as: 

Figure 1. Patient simulation equipment.    Figure 2. TCCC Card, front side. 
Figure 3. Summarized process for  creating realistic patient scenarios.

Conclusion







All of USAARL’s science and technical informational documents are     
available for download from the Defense Technical Information Center. 

https://discover.dtic.mil/results/?q=USAARL 


	TECH REPORT COVER_6 OCT 2023
	Notice without Human Use
	MHSRS 2024_T2R_SF298.p
	sf298cont.p
	MHSRS 2024_T2R_USAARL Poster Presentation_Final
	Slide 1

	LANDSCAPE Blank
	blank
	TECH REPORT BACK COVER_6 OCT 2023



