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Abstract

Objective: Medical Reserve Corps’ volunteers underwent stop-the-bleed, triage, and disaster
preparedness training to improve victim survival of a mass casualty event.
Methods: Volunteer responses to 16 disaster vignettes were recorded as ‘survived’ if correct, or
‘died’ if incorrect. Volunteers’ characteristics were evaluated based on the health outcomes of
the vignette victims via logistic regression.
Results: Overall, 69 volunteers evaluated 1104 vignette victims. STB training significantly
improved survival from 77.2% to 93.2% (P< 0.001). The training did not improve disaster
preparedness (75.5% to 73%) nor triage (33.5% to 35.1%). Volunteer first care provider training
in psychological first aid improved victim survival from 10.32 (9.6 - 10.9, 95%CI) to 11.9 (11.28
- 12.5, 95% CI). The odds of survival increased when disaster victims received first care from a
volunteer who had a positive perception of the public authority’s truthfulness (1.50, range
1.07 - 2.10); stated a willingness to volunteer (1.65, range 1.2 - 2.26); completed psychological
first aid training (1.557, range 1.08 - 2.22); or had 4-or-more years of post-secondary education
(1.30, range 1.00 - 1.701).
Conclusion: Psychological first aid training should be a basic requirement for disaster volun-
teers. Trust in public authority to provide protective public health recommendations increases
disaster survival.

Introduction

In a simulated disaster scenario with over 1000 disaster victims, we evaluated factors associated
with victim survival for Medical Reserve Corps’ volunteer responders. Based on our past
research, public health and healthcare workers were less willing to respond to terrorist attacks
than to natural disasters.1,2 The 2001 anthrax bioterrorism attacks revealed deficits in the public
health and medical system emergency response.3 At the time, emergency response plans and
integration between local public health agencies, law enforcement, and the medical system were
lacking. Communities were inundated with ‘white powder’ thought to be associated with ter-
rorism. The response system was unprepared to rule out events as non-credible. Thousands of
‘powder’ specimens were sent to overwhelmed public health laboratories. Emergency prepar-
edness continued to be lacking for more than a decade.

Tactical emergency casualty care (TECC) includes external bleeding control, first aid,
CPR, and bystander safety, as well as recognition of critical injuries, airway and chest injury,
environmental-related hazards, and rapid evacuation to care.4 The initial link in the TECC chain
is the first care provider (FCP), who are typically bystanders in the proximity of a mass casualty
incident.5 Triage is the sorting and classification of victims or casualties to determine the priority
of need and proper sequence for treatment. SALT triage starts with sorting, assessing, beginning
lifesaving interventions, treatment and transport. Prior to SALT, triage varied by the FCP train-
ing and the event’s circumstances. TECC ends when the staff at the trauma center receives the
injured. Healthcare staff have triage expertise. However, their response will depend on the
capacity of the trauma center to manage the victim numbers and types of injuries.

Over the years, communities adopted triage models such as Simple Triage and Rapid
Treatment (START). Some found the START Model ineffective. Intuitive triage was found
to be significantly faster than START triage without significant disagreement between
over and under-triage.6 In 2014, the Federal Interagency Committee on Emergency Medical
Services recommended SALT triage as the uniform standard for mass casualty triage.7

Research has shown SALT to be more effective than START in mass casualty incidents.8

Individuals with SALT training often respond similarly regardless of their healthcare back-
ground. Triage accuracy, error patterns, and time to triage completion were found to be similar
between primary care paramedic students and fire science students in a simulated mass casualty
incident (MCI) using SALT triage.9
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Public health triage training was found to increase the willing-
ness of workers and volunteers to respond.2 Triage systematically
improved the emergency response to the disaster event. A prospec-
tive analysis of the 2009 H1N1 pandemic found that better man-
agement of public health and medical systems improved health
outcomes for communities.10 Incident-command-communica-
tions that were consistent within an organizations’ type were better
able to increase the adoption of protective health behaviors for
their respective community. Comparable results were found
regarding mass trauma events with novel communication strate-
gies, flexible leadership structures, and information systems affect-
ing morbidity and mortality.11 During the COVID-19 pandemic,
government effectiveness, along with vaccination rate, and socio-
economic development, were found to be protective.12

Citizen’s Corps and Medical Reserve Corps (MRC) are groups
of community-based volunteers. The volunteers respond to natural
disasters such as tornados, storms, fires, and pandemics.13–15 Over
the past several decades, human-made events including terrorism
and active shooter incidents have escalated.16 During public safety
events, bystanders have frequently been the ones providing first
care until emergency services arrived on the scene.17 Bystander vol-
unteers were found to be as efficient as experts in triaging victims,
and the triage improved with increasing acuity.18 Further, medical
knowledge, disaster preparedness and public health triage
training increased volunteers’ triage accuracy.2 Likewise, just-in-
time training of a layperson more than doubled the proper appli-
cation of a Combat Application Tourniquet (CAT) from 20 to
44%.19 Laypeople successfully apply tourniquets about 50% of
the time, if provided with just-in-time instructions. This percent-
age increases to 80% after practicing tourniquet application.20 A
training project conducted by MRC units to activate bystanders
at a mass casualty event, has been found to be appropriate for
members of the public with little or no first aid knowledge.21

The real-world volunteer response to mass casualty terrorist
attacks is an ongoing integral emergency medical response in some
areas of the world.22,23 Volunteers as first-care bystander respond-
ers have been shown to be an effective force multiplier in public
health emergencies.

The MRC has an expanded focus beyond TECC. MRC volun-
teer activities have focused on prevention and the after-event needs
of victims, survivors, and the general population. For those affected
by disasters, MRC activity is not limited to supporting shelter ser-
vices to those displaced, but to the whole community. Themissions
during the aftermath of a disaster may be unique depending on the
support, available resources, and the priorities set by the commu-
nity. A typical mission of the MRC in Ohio has been to support
local public health organizations. Many MRC units also have a
mission to help support shelters run by the American Red
Cross, including general shelters, medical shelters, and non-con-
ventional shelters including decontamination-processing centers.
MRC volunteers may also support survivor reception centers
and community reception centers after a radiological event.
While some MRC units focus on specialized activities such as sup-
porting mortuary services, those specialized activities will not be
the focus of this paper.

A large-scale disaster affects all types of persons including those
with functional needs. Chronic care triage (CCT) is a component
of disaster response. Volunteers may need extra time for CCT
when persons have conditions such as diabetes, dementia, or heart
disease. Those with chronic conditions may need periodic, inter-
mittent, or continuous care. When medically-cleared disaster
survivors were sorted to community-mass-care services, triage

significantly improved by up to 15% when past traumatic events,
personal care assistance, or service methodology were accounted
for. CCT that considers the availability of personal care assistance
and service methodology enhanced functional needs support ser-
vices for persons who were disabled.14 It is recommended that suf-
ficient capacity (i.e., personal care assistance) be assigned to
address persons with functional needs to avoid delays.15 For med-
ically cleared disaster survivors, triage should be repeated for
psychological screening with consideration for not only severity
but cumulative past trauma to help decrease disaster-related
sequelae.24 The Fast Mental Health Tool flowchart was shown to
be more effective than a checklist during targeted mental health
screening by MRC volunteers rather than paramedics.

Public trust for effective government response during a wide-
spread disaster varies from optimistic to pessimistic.25 Trust in
the public health authority and the adoption of protective health
behavior is mediated by a belief in having adequate coping skills.26

SALT triage is a management system that if applied early in mass
trauma events, would increase the effectiveness of the emergency
response overall. After bystander first care and traditional TECC,
chronic care triage of those medically cleared disaster survivors to
essential services would ultimately improve chronic health out-
comes among the population. By training volunteers to have the
capacity to be first care providers if they happen to be bystanders
of amass trauma event, it can be assumed that health outcomes will
improve. Since trust in government is commensurate with govern-
ment effectiveness, which in turn improves health outcomes
during public health emergencies, building trust among the com-
munity’s civilian volunteer corps would be a beneficial first step. It
is unclear if the community-based volunteers would increase their
trust in the public health/government authority because of the
added capacity to provide first aid to trauma victims and triage sur-
vivors appropriately. If the MRC volunteers believe they have the
skills to make a difference in a disaster, they would be more willing
to respond. Researchers found that laypersons’ self-efficacy and
reported willingness to use tourniquets in an emergency improved
after a short training.27 The Stop-the-Bleed course has been found
to increase response usage among those trained and survival
among victims.28 Additionally, Stop-the-Bleed is part of a recom-
mended mitigation strategy for active shooter situations.29

In this evaluation, the MRC leadership is housed within the
public health authority. This project will evaluate the level of trust
before and after the training. It is hypothesized that trust in the
public health authority will be improved among those who have
higher skills at baseline and trust in the public health authority will
be higher for those with the greatest improvement.

Methods

Institutional review board approval was not required as no subjects
participated as the disaster victims were simulated. All data were
collected in a de-identified manner. The research was conducted
under the duties of health departments in Ohio to study the preva-
lence of disease and health conditions within its district, whichmay
be released in summary, statistical, or aggregate form (Ohio
Revised Codes 3709.22 and 3701.23). Health departments were
the housing agencies for the MRC volunteers that participated
in this effort. The Public Health Foundation states that the
Public Health Accreditation Board ‘specifically highlights the
importance of quality improvement under Domain 9: Improve
and innovate public health functions through ongoing evaluation,
research, and continuous quality improvement. Demonstration of
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continuous improvement is also encouraged throughout the
accreditation process and among many standards and measures.’30

The cases and controls were determined from the characteristics of
the MRC volunteers. The data collected for evaluations of MRC
training effectiveness and provided an opportunity for a secondary
case-control study of disaster victim survival.

The study design was a mixed method, retrospective case-con-
trol, cross-sectional design. In August 2022, 70 MRC volunteers
participated in an annual training workshop.MRC volunteers were
provided with an Introduction to MRC 101, Stop-the-Bleed, SALT
triage, and other disaster preparedness (DP) sessions. The DP
sessions included chronic care triage (CCT), scene safety, and
disaster stress. The disaster stress portion included materials
derived from the Substance Abuse and Mental Health Services
Administration’s (SAMHSA) website regarding Disaster Responder
Stress Management,31 and the National Child Traumatic Stress
Network’s (NCTSN) Learning Center for Child and Adolescent
Trauma.32 The DP portion also had a hands-on portion of practical
lessons from the field from a veteran MRC volunteer and doctoral-
level nursing professor. The SALT triage had a hands-on portion
from the senior paramedic for the Dayton Metropolitan Medical
Response System. The STB had a hands-on portion using the
American College of Surgeons’ STB training kits augmented by
HOSA-Future Health Professionals acting as victims with 2
MRC units providing moulage teams. MRC volunteers were pro-
vided with clinical vignettes prior to the training. Volunteers’ base-
line characteristics were collected including their volunteer role,
occupation, years of occupational experience, number of disasters
they have responded to, years of disaster experience, and any train-
ing on STB, SALT, and DP. A post-evaluation was conducted after
the hands-on portions were completed.

Descriptive statistics of the MRC volunteers are shown in Table
1. Statistical analysis including change from baseline of the post-
training scores on percent correct for the STB, SALT, and DP
vignettes. Cross-sectional modeling was conducted on roles, expe-
rience, trainings, willingness to respond (WTR) to disasters, level
of volunteer trust in the public authority, on the number of correct
responses of DP, STB, and SALT. The effectiveness of the work-
shop training on STB, DP, and SALT was evaluated using paired
samples t-test of the number correct. If the training had no effect,
the average difference between the pre- and post-tests should be
equal to 0. The scores should be higher if the training improved
knowledge, so a 1-sided P - value was used with the confidence
level set to 95%. The total correct answers for the 3 workshop
sub-topics was totaled and pre- to post- test results were compared.
The WTR was also compared on the basis of pre- and post-
training.

The data set was aggregated per person with the last measured
observation used to model the total correct responses. Variables
were excluded based on the largest non-significant result using
P> 0.05. The summary totals were used for total trainings, any
public health role, any healthcare worker role, willingness to
respond, total trainings in mental health, total training in STB,
and total trainings in SALT. If any summary variable was signifi-
cant, the subcomponent variables replaced the summary variable
in the model.

Logistic regression was used to predict the volunteer character-
istics that affected victims’ survival. A total of 70 volunteers were
presented with 16 disaster vignettes (6 STB, 6 DP, and 4 SALT).
The vignettes included trauma center care, focusing on likely
bystander response and MRC missions from disaster prepared-
ness, safety, bystander response, sheltering, to self-care. The

vignettes were analyzed from the victim’s perspective. Wrong
responses were coded as death, and correct responses were coded
as survived. Job experience, education level, and disaster experi-
ence were recorded in binary values with 0 being lower and 1
set to high levels. Past training types were coded as 1 if present
and 0 if not taken. Willingness to respond and trust in public
authority were also set to binary values. A total of 1104 vignettes
were evaluated in the model. A scatterplot matrix with 95% CI was
plotted to determine which independent variables might be corre-
lated (Fig. 1). This resulted in the volunteers’ perception of the
public authority’s strength, reliability, trustworthiness, and truth-
fulness being considered iteratively in the model. A post hoc evalu-
ation of the significant finding of trust on disaster survival is shown
in Fig. 2.

TheMRC volunteers’ ratings of the disaster vignette’s reliability
were evaluated using the intraclass correlation coefficient. The
inter-rater reliability was tested post hoc on 10 randomly selected
raters. The randomly selected rater was then matched pairwise to
the random rater’s responses on 4 characteristics (rater’s percep-
tion of public authority’s truthfulness of protective health behavior,
willingness to respond to a terrorist event, 16 or more years of edu-
cation, and trained in psychological first aid). This pairwise match-
ing was done to avoid treating the differences between the raters
the samewhen they are expected to differ. The inter-rater reliability
should be random across the raters.

Results

The 10 randomly selected pairwise Cohen kappa inter-rater reli-
ability scores spanned the range of agreements, from about 50%
being poor or discordant and 50% being okay to excellent agree-
ment. The average scores of the responders’ ratings of the disaster
vignettes were highly reliable (confidence interval 95.5% to 99.0%).
The STB training significantly improved rates of victim survival
from 77.2% to 93.2% (P< 0.001). The training did not significantly
improve DP (75.5% to 73%, P = 0.181) and SALT (33.5% to 35.1%,
P = 0.376). The crude odds ratio for the final model variables are
shown in Table 2. The final model to predict volunteer perfor-
mance in a mass casualty disaster involving hemorrhaging and tri-
age was education level (β .251, P = 0.031, and psychological first
aid training (PFA), (β 1.73, P = 0.019) (Table 3). Post hoc analysis
of the total correct disaster vignettes found that those volunteers
trained in PFA correctly responded to 11.9 (11.28 - 12.5, 95%
CI) events versus 10.32 (9.6 - 10.9, 95% CI) to those who did not.

Limitations

Disaster preparedness is a complex and wide field. In our work-
shop design, we chose to select the didactic portion of the training
on selected topics. These topics included an introduction to the
MRC, Stop-the-Bleed, SALT triage, chronic care triage, disaster
stress, scene safety, and a hands-on portion for MCI triage using
SALT, tourniquet and apply pressure, crisis intervention and how
to de-escalate. The workshop was divided into 3 major categories
of Stop-the-Bleed, triage, and disaster preparedness. The disaster
preparedness portion covered disaster stress, scene safety, crisis
intervention, and how to de-escalate. These were chosen because
they would strengthen and complement the hemorrhage control
and triage as a first care provider would be expected to experience.
All the presenters/trainers were subject matter experts; and triage
and hemorrhage control training were based on nationally
accepted standards, the disaster stress portion was ‘adapted’ and
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condensed from SAMHSA, the scene safety, de-escalation, and
mass casualty portions were provided based on subject matter
expertise, availability of local resources, and experience in the field.
To reproduce the workshop and challenges presented to the par-
ticipants, not only would subject matter experts have to be avail-
able; the resources would have to be available as well. This would
include moulage kits, moulage team, Stop-the-Bleed trainers and
kits, and other resources.

‘Nobody who sees a disaster is untouched by it.’33 Some victims
in a real-life disaster may refuse lifesaving interventions. Putting on
a tourniquet during a simulated training event on an artificial
training limb or a live uninjured pretend victim is much different
than putting a tourniquet on an actual injured person. Given the
nature of disasters, the participants could not be randomized into

Figure 1. Scatterplot matrix of PFA, total correct, and education level.

Figure 2. Trust in public authority’s truthful protective health recommendations
improved disaster survival.

Table 1. Descriptive statistics of medical reserve corps and citizen’s corps
volunteers (N = 69) and disaster vignettes responded to (N = 1104)

Volunteer’s characteristics Percent

Job experience 20 plus years 55%

Education bachelors or higher 67%

Disaster experience> 2 years 41%

PFA trained 17%

MHFA trained 23%

Dealing with difficult persons 26%

Stop-the-bleed training 26%

Radiation trained 20%

Mass care emergency assistance trained 26%

Shelter trained 16%

Willingness to respond mass 83%

Willingness to respond terrorism 81%

Volunteer perception of trust, strength, and reliability in
public authority

83%
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actual disaster scenarios. While most of the participants are
licensed medical professionals ranging from surgeons, other physi-
cians, advanced nurses, registered nurses, LPNs, pharmacists, and
other allied medical professionals, a few were allied health students
and undergraduate nursing students. This mix of participants were
from a wide geographical area of over 1.2 million residents. While
this mix of participants represents those who have responded to
past disasters, it is uncertain if they will match future responses.
The research construct is such that it focuses on MRC volunteers
as first care providers and later as participating in the public health
response. This portends a lower public health impact on the pop-
ulation overall as the MRC volunteers even if ‘out-and-about’ on
the day of the disaster event, would only be a small fraction of
bystanders (assuming there were survivors left to be bystanders)
providing first care to the disaster victims. While this is a serious
limitation of the estimated public health impact of these results, a
single, trained, and willing volunteer has had a significant impact
on the course of disaster event by being at the right place and
time.13

Discussion

The rationale was that correct responses correlated to the success of
a disaster volunteer’s first care actions. From a disaster victim’s
perspective, the important measure is ‘Was the lifesaving interven-
tion delivered effectively?’ The public health emergency prepared-
ness paradigm calls for an assessment of the current state of
readiness, determination of activities, and evaluations. Assessing
the capacity of the skills and tasks of volunteer disaster responders;
as well as what volunteer characteristics enabled the best health
outcomes of disaster victims fits well into FEMA’s phases of disas-
ters and Public Health’s preparedness and response capabil-
ities.34,35 Evaluating the effectiveness of the training from the
responder’s performance as well as the health outcomes from

the disaster victims’ performance allows for generalization to
real-world disaster events. Of interest is that other mental health,
disaster preparedness, and triage type trainings did not affect the
number of disaster vignettes responded to successfully, including
MHFA, and other disaster preparedness courses with the notable
exception of PFA.

Amethodology that could have been used was to recode disaster
victims as not surviving if the volunteer was unwilling to respond.
The reason why we did not recode those victims is because of the
concept of the bystander who responds. The MRC is built upon
volunteers who respond within their community. The scenario
embedded the volunteer as an on-scene first care provider.

For every 4 years of education or certification PFA, the volun-
teers saved the life of 2 additional victims out of the 16 disaster
responses. The adjusted odds ratio found that volunteers who
had a positive perception of the public authority’s truthfulness,
stated a willingness to volunteer, had undergone psychological first
aid training and had a bachelor’s degree or higher will save more
disaster victims’ lives. PFA training should be considered a basic
requirement for disaster preparedness. Public health information
officers should be promoted throughout the local public health sys-
tem. Colleges and universities should be focused recruitment areas
for the MRC program. Adding substantially to the national
response to the COVID-19 response efforts the region’s volunteers
was very impactful and contributed to the success of vaccine
clinics.36

Conclusion

MRC volunteers who had trust in the public authority to provide
protective health recommendations, had been trained in Stop-the-
Bleed, and/or Psychological First Aid training significantly
improved mass casualty victims’ chance of survival. As for overall
policy considerations, ongoing support for training and support

Table 2. Count of mass casualty victim’s outcomes by volunteers’ characteristics

Volunteer’s characteristics Died Survive Crude OR Lower 95% CI Upper 95% CI

Education bachelors or higher < bachelor’s degree 140 228 1.261 0.972 1.637

Bachelor’s degree or higher 241 495

PFA trained Not PFA trained 332 580 1.671 1.176 2.374

PFA trained 49 143

Willingness to respond Terrorism No 96 112 1.838 1.352 2.497

Yes 285 611

Volunteers’ perception of the
public authority’s truthfulness

No 80 96 1.736 1.252 2.407

Yes 301 627

Table 3. Medical reserve corps and citizen’s corps volunteer’s characteristics that predict victims (N = 1104) survival during a mass casualty incident using logistic
regression

95% C.I. for EXP (β)

Independent variable β S.E. Wald df Sig. Exp (β) Lower Upper

Education bachelor or higher 0.266 0.135 3.847 1 0.05 1.304 1.000 1.701

PFA trained 0.443 0.183 5.881 1 0.015 1.557 1.089 2.226

Volunteer’s willingness to respond to terrorist
mass casualty event

0.501 0.161 9.711 1 0.002 1.651 1.204 2.262

Volunteers’ perception of the public
authority’s truthfulness

0.406 0.171 5.628 1 0.018 1.501 1.073 2.100

Constant - 0.344 0.204 2.831 1 0.092 0.709
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for the coordinators of theMRC units is critical to ensure that com-
munities are ready to meet public health emergencies in the future.
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