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a b s t r a c t

Introduction: Bystander training to control life-threatening hemorrhage is an important intervention to
decrease preventable trauma deaths. We asked if receiving a trauma first aid (TFA) kit in addition to
Bleeding Control (BC) 1.0 training improves self-reported confidence among community members (CM)
and medical professionals (MP).
Methods: Anonymous pre- and post-course surveys assessed exposure to severe bleeding, BC knowledge,
and willingness to intervene with and without TFA kits. Surveys were compared using chi-squared tests.
Results: 80 CM and 60 MP underwent BC training. Both groups demonstrated improved confidence in
their ability to stop severe bleeding after the class; however, post-class confidence was significantly
modified by receiving a TFA kit. After training, CM confidence was 36.1% without versus 57.0% with a TFA
kit(p ¼ 0.008) and MP confidence was 53.8% without versus 87.6% with a TFA kit(p ¼ 0.001).
Conclusion: Receiving a TFA kit was significantly associated with increased post-training confidence
among CM and MP.
Summary: Stop the Bleed training improves confidence in stopping severe bleeding among both medical
professionals and community members. By providing participants with a trauma first aid kit, post-class
confidence improves significantly regardless of medical training.

© 2019 Elsevier Inc. All rights reserved.
Introduction

Injury is the leading cause of death in individuals age 1e44 in
the United States.1 Hemorrhage is the leading cause of preventable
trauma death.2 Tourniquet application has been shown to decrease
death rates from extremity vascular injuries in both the military
and civilian setting.3,4 However, the survival benefit of tourniquet
use is predicated by application prior to onset of shock.5 The
average time for an ambulance to arrive on scene varies from
7.7 min in urban areas to 14.5 min in rural areas.6 Thus, bystander
ability to control life-threatening hemorrhage is an important area
for intervention to decrease preventable trauma deaths. Bleeding
Control (BC) 1.0 training has been shown to effectively teach
tourniquet application to laypersons with 88% of participants
correctly applying a tourniquet after a one -hour course.7

The American College of Surgeons BC presentation includes
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rade), janehayes@wustl.edu
slides that direct participants to a website where personal bleeding
control kits can be purchased for a cost ranging from $69-$99.8

While many participants report they intend to purchase a tourni-
quet after taking the course, less than 20% actually purchase one,
citing time and cost as barriers.9 In order to ensure that our par-
ticipants had the necessary equipment to employ the skills they
learned in our courses, we provided all participants with low cost,
self-assembled trauma first aid (TFA) kits that included comparable
items to the more expensive bleeding control kits.10 We hypothe-
sized that access to TFA kits would increase post-training confi-
dence and that this effect would be more pronounced in
community members (CM) than among medical professionals
(MP).
Methods

BC courses were conducted in the community and on our
medical campus between March and June of 2018. Certified BC
instructors gave the standardized slide presentation and hands-on
demonstrations of tourniquet and pressure dressing use as per the
standards set by the ACS BC 1.0 course. Assistant instructors were

mailto:andradee@wustl.edu
mailto:janehayes@wustl.edu
mailto:ljpunch@wustl.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjsurg.2019.11.028&domain=pdf
www.sciencedirect.com/science/journal/00029610
www.americanjournalofsurgery.com
https://doi.org/10.1016/j.amjsurg.2019.11.028
https://doi.org/10.1016/j.amjsurg.2019.11.028
https://doi.org/10.1016/j.amjsurg.2019.11.028


E.G. Andrade et al. / The American Journal of Surgery 220 (2020) 245e248246
used to maintain a 1:5 instructor to student ratio for the hands-on
portion of the course. An anonymous pre-course survey was given
to all adult participants to assess personal exposure to gun violence,
knowledge of bleeding control techniques, and willingness to
intervene in a bleeding emergency. Participants were defined as
medical professionals (MP) if they worked in the medical com-
munity (MD, RN, Surgical technician, paramedic) or were part of a
pre-professional program, and otherwise were defined as com-
munity members (CM). CM included participants in public classes
and classes sponsored by community centers and schools. After
completing BC training, participants assembled their own TFA kits
in a provided tactical pouch, which included properly sized per-
sonal protective equipment, a combat application tourniquet, he-
mostatic gauze and bandages, a flashlight, a marker, and trauma
shears (Image 1). After course completion and TFA kit assembly, a
post-course survey assessed knowledge of BC techniques and
willingness to intervene with and without the provided TFA kit.
Pre- and post-course surveys were compared using t-tests and chi-
squared; all analyses were conducted using Stata version 14.2.11
Image 1. Contents of Trauma First Aid (TFA) Kit
TFA kit includes a combat application tourniquet, hemostatic gauze and bandages,
gloves, a flashlight, a marker, and trauma shears.
Results

Eighty community members (CM) and 60 medical professionals
(MP) completed the training in the four-month study period. The
groups differed in terms of personal exposure to severe bleeding
(CM 54.0% vs. MP 13.6%, p<.0001), where personal exposure was
defined as life-threatening bleeding in themselves, a family mem-
ber or close friend. Among thosewho had personal exposure to life-
threatening bleeding, there was no significant difference in the
cause of life-threatening bleeding as penetrating trauma accounted
for 53.3% of bleeding exposure in CM versus 44.4% in MP
(p ¼ 0.402).

In order to assess basic BC knowledge, we asked, “What is the
first thing you should do if someone has severe bleeding?“. Prior to
the course, 50% of CM correctly answered, “Call 911” compared to
28.3% of MP (p ¼ 0.01). Both groups showed significant improve-
ment in correct response rate after taking the course, CM improved
from 50 to 97.3% correct, while MP improved from 28.3 to 90.9%
correct (p < 0.0001, Fig. 1). When asked which methods could be
used to stop bleeding, 84.9% of MP and 80.6% of CM correctly
Fig. 1. Impact of Trauma First Aid Kits on Post-Training Confidence.
Percent of medical professionals (MP) and community members (CM) reporting confidence i
(TFA) kit, and after training with a TFA kit.
selected all three methods taught in the course: tourniquet appli-
cation, holding pressure, and clotting gauze application (p ¼ 0.53).

Prior to taking the BC course, MP had significantly higher con-
fidence in their ability to stop severe bleeding (25.9% MP vs. 6.7%
CM, p ¼ 0.002). Both groups had significant improvement in their
confidence level after taking the course. Among MP, confidence
n stopping severe bleeding prior to the training, after training without a trauma first aid
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improved from 25.9% to 83.6% (p < 0.0001). Among CM, confidence
improved from 6.7% to 57.0% (p < 0.0001); however, self-reported
confidence remained significantly lower than among MP (57.0%
CM vs. 83.6% MP, p ¼ 0.0013). After receiving BC training and
creating their TFA kit, 88.3% of MP and 91% of CM reported there
was no reason why they could not stop severe bleeding (p ¼ 0.51).
When asked to consider their ability to stop severe bleeding if they
did not receive a TFA kit, both groups were significantly less
confident, 53.8% without versus 83.6% with kits among MP
(p ¼ 0.001) compared to 36.1% without versus 57.0% with kits
among CM (p ¼ 0.008, Fig. 1). The percentage reduction in confi-
dence was equal across groups, 36.7% in CM and 35.6% in MP
(p ¼ 0.894). Significantly more MP, 24.6%, felt that TFA kits were
important enough that they would try to obtain one on their own
compared to 12.4% of CM (p ¼ 0.046). While we did not quantita-
tively assess skill level among participants, all participants were
required to demonstrate proficiency in tourniquet application,
holding pressure, and wound packing as determined by a certified
BC instructor in order to receive certification for the course. All 80
CM and 60 MP received BC certification.

Discussion

Our results show that both CM and MP benefit from BC training
in terms of increased BC knowledge and self-reported confidence.
Both groups had significant increases in confidence in their ability
to stop life-threatening bleeding after BC training. However, MP
had a higher starting confidence compared to CM and this persisted
after BC training. Higher confidence in MPwas expected given their
background knowledge and training. Provision of TFA kits increased
post-training confidence in both CM andMP beyond the confidence
gained from the course alone. Although we expected TFA kits to
have a greater effect on CM confidence, the percentage reduction in
confidence if participants did not receive the TFA kit was equal
across groups.

Our results are similar to those reported by Ross et al. who
showed an increase in comfort level with tourniquet use after BC
training; however, they excluded individuals with medical
training.12 In a prospective trial, increased level of medical training
has been shown to increase both the frequency and quality of
bystander trauma care.13 Specifically for tourniquet use, individuals
who reported prior hemorrhage control and first aid training had
higher rates of correct tourniquet application and willingness to
intervene compared with those who only had first aid training or
no prior training.14 In another study, willingness and preparedness
to intervene improved with Stop the Bleed training negating the
pre-class differences in levels of preparedness.15 After a 15 min
demonstration of tourniquet application, medical professionals had
significantly higher confidence for stating the indications for
tourniquet use compared to non-medical professionals.16While our
study showed the difference in bleeding control knowledge be-
tween CM andMPwas eliminated by the training, confidence in the
ability to stop severe bleeding remained higher among MP. Several
studies indicate that having prior medical training has a significant
impact on confidence in applying bleeding control
techniques.13,14,16

Although these studies support our results that bleeding control
knowledge and confidence are improved through BC training, even
among those with prior medical training, none of them studied
access to trauma first aid kits and the possible influence that this
could have both on confidence and willingness to intervene. Our
results indicate that even among MP who have higher confidence
levels in their ability to successfully stop bleeding than CM, not
having a TFA kit would decrease their confidence rate by more than
30%. In a study by Dhillon et al. of 336 participants who underwent
BC training, 74.7% reported they would purchase a tourniquet, but
only 16.4% went on to purchase one after one month of follow up;
barriers to purchasing a tourniquet included time, cost, and worry
that items would not be available at the necessary time.9 By
providing participants with a TFA kit, the cost and time barriers to
obtaining the materials are eliminated. While the Dhillon et al.
study did not show a significant difference in tourniquet purchase
rates between medical and non-medical participants, more MP in
our study reported that kits were important enough that they
would obtain them. This may be related to different levels of
financial ability to purchase kits. Surprisingly, not having TFA kits
reduced confidence by the same rate in MP and CM, despite MP
having more access to these materials at work.

This study is primarily limited by lack of follow-up to determine
if knowledge and confidence gained through BC training decays
over time. Furthermore, the results are based on self-reported
confidence in the setting of hypothetical severe bleeding rather
than actual knowledge and skills application in a true emergency.
Despite these limitations, the data demonstrates that providing TFA
kits to participants significantly increases their confidence to
intervene. Further studies are needed to determine if providing a
TFA kit changes retention rates of skills taught in BC training. While
cost is a barrier to widespread implementation of providing TFA
kits to all participants, our program has been able to reduce the cost
of kits to $10-$20 through bulk purchasing of materials. Further
studies are needed to determine if providing a TFA kit changes
retention rates of skills taught in BC training. If TFA kits are also
associated with improved skills retention, the investment in TFA
kits is worthwhile to improve the effectiveness of BC training.

Conclusion

Providing BC participants with TFA kits further increases post-
training confidence in ability to stop life threatening bleeding and
this effect was consistent among CM and MP.
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