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Purpose: 

This article describes the design and pilot of a simulation-based educational program, known as the 
Simulation on Management, Awareness, & Rehabilitation of TBI (SMART) Care Learning Program, 
developed for TBI patients and caregivers receiving rehabilitative care at the San Francisco Veterans 
Affairs Health Care System (SF VA HCS). The SMART Care Learning Program aims to bridge the 
learning gap related to TBI care, specifically emergency management during the rehabilitative process. 
The program primarily intends to increase knowledge acquisition among TBI patients and caregivers in 
the assessment, monitoring, and management of TBI-related conditions leading to emergent critical 
thinking. Secondary gains include (a) improving care access by increasing patient adherence to provider 
care visits, and (b) improving cost avoidance by decreasing secondary injury of TBI and (c) reduced 
perception on the burden of disease. Correspondingly, the SMART Care Learning Program aligns with 
the Strategic Plans of the Veterans Affairs by providing a personalized, proactive, patient-driven care for 
veterans with TBI through the use of innovation 

Methods: 

The pilot was conducted at the SFVA HCS TBI & Polytrauma Unit. A convenience sample of currently 
enrolled veterans derived from the facility TBI registry on the month of October 2017 was used for this 
project. The descriptive and statistical data analysis were used to measure participants’ performance 
following the SMART Care Learning Program. The University’s and the Healthcare Facility’s Institutional 
Review Board reviewed and determined the project to be in compliance. The VA Simulation Learning 
Education & Research Network (SimLEARN) provided guidance for the design of simulation software 
compatible with the VA Network software and hardware architecture requirements. 

Twelve participants (mix gender, ages 35 to 60 years old) participated in the program. Out of the 12, two 
veterans were excluded due to failure to complete the process in one setting (n=10, 5 veterans and 5 
caregivers). All veterans have attained Bachelor’s degree, while 80% of the caregivers have a Bachelor’s 
degree and higher. Scenarios for the SMART Care Program Prototype system were developed using the 
Clinical Practice Guidelines for mTBI and Standards of Best Practice in Simulation; with Jeffries Theory 
as a conceptual framework. 

Program content development was guided by subject matter experts with extensive clinical experience, 
research review, and solicited consumer feedback. The simulation learning program storyboard was 
composed of three scenarios presenting the most common TBI-related conditions – chronic headache, 
seizure, suicidal ideation. . The program includes three high-fidelity virtual simulations TBI-related medical 
scenarios overlaid with front-end challenging mode elements. A total of one hour was allotted for the 
simulation for each session – 30minutes presenting the prescripted scenario and 30 minutes for 
debriefing. The SMART Care Learning Program is formative in design, with tracking technology data, and 
feedback capability to guide participants’ improvements. It’s the performance output measure is 
summative in design, with ability to track data that measures the level of success or proficiency obtained 
presented at the end of a virtual simulation scenario. 

Participants were asked to answer a 2-part questionnaire with Part 1 touching on demographics. In Part2, 
participants rated questions using a Likert Scale of 0-10. The questions pertained to the current (1) level 
of knowledge on identification and management of TBI-related emergent conditions, (2) level of 



knowledge on identification and management of TBI-related emergent conditions, (3) perception on 
technology use, and (4) overall learning program performance, with zero (0) as none at all and ten (10) as 
highly knowledgeable/ confident. Part 2 was also used to reevaluate patient perception of knowledge after 
completion of SMART Care Learning Program. A debriefing tool composed of four semi-structured 
questionnaires were used (Whitehouse, 2017): (1) What did you learn?; (2) How did you feel?; (3) What 
did you do?; and (4) What were your strong and weak points? The debriefing questions reflect the 
concept themes of noticing, interpreting, responding, and reflecting (Whitehouse, 2017). 

Results: 

Mean performance scores improved for both veterans and caregivers on the level of knowledge, level of 
confidence, use of technology, and overall learning program by using the SMART Care Learning 
Program. Paired t-test was used for statistical analysis on pre-and-post-intervention analysis. Post-mean 
performance scores on the level of confidence are more than doubled from pre-intervention performance; 
with caregivers pre-and-post response statistically significant ( t(9) = -16.518, p <0.05) as compared with 
the veterans. Though the data presented a positive mean difference in all performance output and 
created a picture of improvement in knowledge and technology use, the difference is not significant. 
Personal attributes such as age, gender, and education reveal no significant differences in the level of 
knowledge and confidence in the pre and post-intervention. Participants described their experience on 
using the tool as a positive experience regarding the overall acceptability of the SMART Learning Care 
tool, ease of use, and perceptions of the importance of communicating and managing emergent TBI-
related conditions. 

The data gathered presents positive performance outcomes on all three aspects – knowledge, 
confidence, and technology use. The improvement among the participants are in accordance to the 
related literatures that shows association between simulation training and improved knowledge and skills 
(Chamberlain, 2017; Crimlisk et al., 2017; Kennedy, 2014; Quail, Brundage, Spitalnick, Allen, & Beilby, 
2016), increased learner satisfaction, and patient outcomes (Cook, Brydges, Zendejas, Hamstra, & 
Hatala, 2013). The data also show significant changes in the caregivers’ level of confidence post-
intervention. Simulation presents an opportunity for caregivers, as learners, to actively engage in the 
learning environment (Cook et al., 2013; Radovich et al., 2011). Hence, family caregivers gain familiarity 
with the patient medical condition improving the ability and confidence in communication (Pritchard, 
Blackstock, Nestel, & Keating, 2016; Quail et al., 2016) and collaboratively report observations to 
providers (Crimlisk et al., 2017). 

The influence of family and caregiver involvement to patient-centeredness on the transition of care has 
been the focus of varied programs both for military and civilian industry promoting patient’s involvement to 
recovery, supports individuality, and cultivates family-provider collaboration (DVBIC, 2015; NASEM, 2016; 
Perlick et al., 2013). Relatively, one of the overarching goals of the program is to provide a veteran-
centric care. Henceforth, during the simulation process, participants personal experience, values, belief, 
and attitudes are taken into account and is redirected to a formation of new knowledge. Participants 
identified common themes during the debriefing phase; namely, acceptability on technology as a learning 
tool, ease of use, and improved perception on the importance of timely communication with primary 
providers related to observed behavior or physical manifestations. 

A key point identified that strengthen acceptability and use of the tool is the prebriefing. Participants 
express appreciation on the presence of prebriefing as it sets the tone and direction of the condition from 
everyday setting transitioning to an emergent state. Prebriefing as an integral part of the simulation pilot 
program that creates a supportive environment for stimulating learning engagement and sets 
expectations to learners (Chamberlain, 2017; Page-Cutara, 2014). Besides, the SMART Care Learning 
Program as an alternative learning approach establishes a non-threatening environmental opportunity 
enriched with realistic TBI-related condition scenarios for the participant to assimilate (Kapucu, 2017; 
Quail et al., 2016; Radovich et al., 2011). It also encourages participants to engaged through 
participation, observation, and debriefing (Baird et al., 2016; Rothgeb, 2008). Specifically, simulation as 
designed to respond to “error in judgment,” allows participants to witness consequences of decisions 



(Rothgeb, 2008). Subsequently, simulation and debriefing process encourages participants to interact 
with other members and environment, providing grounds to reflect on their personal beliefs and 
institutional values (Pritchard et al., 2016; Quail et al., 2016). The debriefing process presents the 
opportunity for participants attain transformative learning (Al Sabie & Lasater, 2016). Therefore, shifting 
participants’ role from “transmitter of information to organizer and facilitator of meaningful experiences” 
(Manolis, Burns, Assudani, & Chinta, 2013, p. 45). 

A modifying factor identified during the pilot program is time. Two participants with TBI express inability to 
continue the program after two scenarios and request intermittent completion of the program. Although 
both participants’s completed the program, the data were excluded from the total evaluation to minimize 
the occurrence of bias. Literature presents similar analysis highlighting sufficiency of time as a factor that 
could influence full effects (if present) of the simulation intervention (Pritchard et al., 2016). 

There are some limitations to the pilot program: The number of participants is inadequate to present a 
correlation between the specific demographical attributes and its impact on performance output. 
Nonetheless, the results objectify the importance of development and implementation of the SMART Care 
Learning Program. Secondly, the storyboard is limited to headache, seizure, and suicide ideation. It is 
recommended that other conditions affected like sleep, balance, senses, and appetite be explored and 
incorporated in future program updates. Thirdly, the simulation learning program adapted a high-fidelity 
format, and the pilot did not include the use of another format of simulation training such as the use of 
mannequins or role-play. Lastly, as data gathered was based from self-assessment, the inherent 
limitation presents probable inclusion of personal prejudice and subjective assessment among 
participants. 

Conclusion: SMART Care Learning Program provides a novel tool for teaching TBI patients and 
caregivers in handling TBI-related emergent conditions. 

 

 
Title: 
Developing the Simulation on Management, Awareness, and Rehabilitation of Traumatic Brain Injury 
Care Learning Program 
 
Keywords: 
US veterans and caregivers, simulation and traumatic brain injury 
 
References: 

Bogdanova, Y., Yee, M. K., Ho, V. T., & Cicerone, K. D. (2016). Computerized cognitive rehabilitation of 
attention and executive function in acquired brain injury: A systematic review. The Journal of head trauma 
rehabilitation, 31(6), 419-433. 

Baird, J. M., Raina, K. D., Rogers, J. C., O’Donnell, J., Terhorst, L., & Holm, M. B. (2015). Simulation 
strategies to teach patient transfers: Self-efficacy by strategy. American Journal of Occupational 
Therapy, 69(Supplement_2), 6912185030p1-6912185030p7. 

Centers for Disease Control and Prevention. (2015). Report to Congress on Traumatic Brain Injury in the 
United States: Epidemiology and Rehabilitation. Atlanta, GA: National Center for Injury Prevention and 
Control, 1-72. Retrieved from 
http://www.cdc.gov/traumaticbraininjury/pdf/TBI_Report_to_Congress_Epi_and_Rehab-a.pdf 

Chamberlain, J. (2017). The Impact of Simulation Prebriefing on Perceptions of Overall Effectiveness, 
Learning, and Self-Confidence in Nursing Students. Nursing Education Perspectives, 38(3), 119-125. 



Crimlisk, J. T., Krisciunas, G. P., Grillone, G. A., Gonzalez, R. M., Winter, M. R., Griever, S. C., 
Fernandez, E, Medzon, R., Blansfield, J., & Blumenthal, A. (2017). Emergency Airway Response Team 
Simulation Training: A Nursing Perspective. Dimensions of Critical Care Nursing, 36(5), 290-297. 

Defense and Veterans Brain Injury Center (DVBIC). (2015). Defense and Veterans Brain Injury Center 
Annual Report 2015. Retrieved from https://dvbic.dcoe.mil/about-tbi/about-traumatic-brain-
injury?audience[0]=1  

Frieden, T. R., & Collin, F. S. (2015). Report to Congress on Traumatic Brain Injury in the United States: 
Understanding the Public Health Problem among Current and Former Military Personnel. 54–
59.  Retrieved 
from https://www.cdc.gov/traumaticbraininjury/pdf/report_to_congress_on_traumatic_brain_injury_2013-
a.pdf 

Jeffries, P. R. (Ed.). (2016). The NLN Jeffries simulation theory. Wolters Kluwer. 

Jones, B., & Potter, C. (2017). Applying Best Practice in Simulation: Critical Care Response Team 
Training. Clinical Simulation in Nursing, 13(9), 442-445. 

Kapucu, S. (2017). The Effects of Using Simulation in Nursing Education: A Thorax Trauma Case 
Scenario. International Journal, 10(2), 1069. 

Makary, M. A., & Daniel, M. (2016). Medical error-the third leading cause of death in the US. BMJ: British 
Medical Journal (Online), 353. 

O'Callaghan, A. M., McAllister, L., & Wilson, L. (2011). Experiences of care: Perspectives of carers of 
adults with traumatic brain injury. International Journal of Speech-Language Pathology, 13(3), 218-226. 

Page-Cutrara, K. (2014). Use of prebriefing in nursing simulation: A literature review. Journal of Nursing 
Education, 53, 3, 136-141. doi:10.3928/01484834-20140211-07 

Perlick, D. A., Straits-Troster, K., Strauss, J. L., Norell, D., Tupler, L. A., Levine, B., & Dyck, D. G. (2013). 
Implementation of multifamily group treatment for veterans with traumatic brain injury. Psychiatric 
Services, 64(6), 534-540. 

Pritchard, S. A., Blackstock, F. C., Nestel, D., & Keating, J. L. (2016). Simulated patients in physical 
therapy education: systematic review and meta-analysis. Physical therapy, 96(9), 1342-1353. 

Quail, M., Brundage, S. B., Spitalnick, J., Allen, P. J., & Beilby, J. (2016). Student self-reported 
communication skills, knowledge and confidence across standardised patient, virtual and traditional 
clinical learning environments. BMC medical education, 16(1), 73. 

Sabei, S. D. A., & Lasater, K. (2016). Simulation debriefing for clinical judgment development: A concept 
analysis. Nurse education today, 45, 42-47. 

Sultan, N. (2015). Reflective thoughts on the potential and challenges of wearable technology for 
healthcare provision and medical education. International Journal of Information Management, 35(5), 
521-526. 

Taylor, B., Hagel Campbell, E., Nugent, S., Bidelspach, D., Kehle-Forbes, S., Scholten, Stroupe, & Sayer, 
N. (2017). Three year trends in VHA utilization and costs following traumatic brain injury screening among 
veterans with mild traumatic brain injury. Journal of Neurotrauma, (ja). 

https://www.cdc.gov/traumaticbraininjury/pdf/report_to_congress_on_traumatic_brain_injury_2013-a.pdf
https://www.cdc.gov/traumaticbraininjury/pdf/report_to_congress_on_traumatic_brain_injury_2013-a.pdf


U.S. Department of Veterans Affairs. (2016). Management of Concussion/mTBI Working Group: VA/DoD 
Clinical Practice Guideline for management of Concussion/Mild traumatic brain injury. Journal of 
Rehabilitation Research and Development, 46(6), CP1-68. Retrieved 
from http://www.healthquality.va.gov/guidelines/Rehab/mtbi/ 

Whitehouse, C. L. (2017). Nursing students’ experience of research during clinical placements. Nursing 
Standard, 31(38), 47-55. 

 
Abstract Summary: 
This article describes the design and pilot of the Simulation on Management Awareness & Rehabilitation 
of Traumatic brain injury (SMART) Care Learning Program, developed for TBI patients and caregivers. 
SMART Care Learning Program provides a novel tool for teaching TBI patients and caregivers in handling 
TBI-related and emergent conditions. 
 
Content Outline: 
Background: 

• Nearly 348,000 US servicemembers sustained a Traumatic Brain Injury (TBI) between 2000-2016 

• Veterans Affairs (VA) spends an estimate of $234 for TBI care 

• Gap in care practice received by TBI patients noted across VA health settings 

• No simulation-based tools are designed for TBI patients and family-caregivers 

Goal & Objectives: 

• Goal: Design a TBI learning curriculum that can provide veterans and caregivers a personalized, 
proactive, patient-driven health care through innovation and care practice improvement applicable 
in varied VA health settings 

• Objectives: 

• Appropriately recognize and manage TBI-related emergent conditions 

• Use communication skills in collaborating and timely reporting of TBI-related conditions 

Methods: 

• TBI story board design: 
o Institutional approval and creation of project proposal 
o Formulate scenarios and present to TBI subject matter experts (clinicians, patients, 

caregivers) 
o Finalize storyboard and present to simulation technical experts 
o Pilot program 

• SMART Care Learning Program Pilot Process: 
o Prebriefing – clinical setting information and expectations 
o Simulation – chronic headache, seizure, suicidal ideation 
o Debriefing – (4 questions) reflect concept themes of noticing, interpreting, responding, 

and reflecting 

Results: 

• Mean performance scores on pre-and-post simulation improved for both veterans and caregivers 
on knowledge, confidence, technology use and overall learning program. 

• Post-intervention mean performance scores on the level of confidence is more than doubled from 
pre-intervention performance, with caregivers change statistically significant (t(9) = -16.518, p 
<0.05) as compared with the veterans 

http://www.healthquality.va.gov/guidelines/Rehab/mtbi/


• Debriefing theme: (a) simulation approach as a learning tool, (b) ease of use, (c) and improved 
perceptions on timely communication and collaboration with primary provider 

Lessons Learned: 

• SMART Care Learning Program is a novel learning tool on TBI emergent conditions 

• Time as a modifying factor impacts the implementation of the simulation program 

• Pre-briefing strengthens the acceptability and use of the simulation tool 

• Need for further research to address demographic attributes on performance output measures 

• Its integrated collaborative approach promotes adherence to clinical practice guidelines, real-time 
monitoring, and comprehensive reporting of TBI-related conditions observed in diverse healthcare 
settings. 
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