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Abstract

Background: Bystander intervention in out of hospital cardiac arrest and opioid overdoses significantly improves
survival, yet training opportunities and bystander confidence remain limited. Collegiate-based emergency medical
services (CBEMS) agencies may play a key role to address these gaps on college campuses through a peer-led training
program. Objectives: This pilot study aims to characterize and evaluate free, peer-led naloxone administration and
CPR/AED training sessions delivered by a CBEMS agency at a large, public university.

Methods: We conducted a retrospective analysis of survey responses from participants of naloxone administration
and CPR/AED training sessions delivered by a CBEMS agency and assessed self-reported confidence, knowledge,

helpfulness, accessibility, and encouragement.

Results: 301 training session attendees completed the surveys. 14.5% of respondents report-ed “high” or “very high”
confidence in administering naloxone before training, compared to 94.9% (p<0.0001) after training. Similarly,
respondents who reported “high” or “very high” confidence in performing CPR increased from 16.6% to 97.5%
(p<0.0001). In both the nal-oxone and CPR/AED training courses, over 90% found the training helpful and the
majority of participants indicated they would not have been able to pursue similar training elsewhere.

Conclusion: CBEMS-led emergency response training delivered through CBEMS agencies may improve self-rated
confidence and knowledge in life-saving interventions on college cam-puses. CBEMS agencies and their sponsoring
institutions should consider implementing such programs to enhance campus emergency preparedness.

Introduction

ut-of-hospital medical emergencies, such as cardiac
O arrest and opioid overdoses, represent critical public

health challenges that require immediate interven-
tion. Only 40% of out-of-hospital cardiac arrest (OHCA)
patients receive bystander cardiopulmonary resuscitation
(CPR) despite its potential to double survival rates.! Addi-
tionally, opioid overdose rates have risen in recent years,’n-
creasing opportunity for bystander intervention through the
administration of naloxone, an over-the-counter medication
that acts as an opioid antagonist.’ Thus, expanding access to
life-saving bystander training sessions, including CPR/AED
and naloxone administration, is essential.

College campuses represent a unique setting for such initia-
tives due to their dense, interconnected communities and
the potential for peer-driven education and engagement.
Furthermore, Collegiate-Based Emergency Medical Services
(CBEMS) agencies—student-run organizations that provide
emergency response services—are particularly well-po-
sitioned to deliver these trainings to large student popu-
lations, given their established role in campus emergency
response and health education.

While previous studies have illuminated how peer-led
bystander training can be effective**, little has been done
to examine the impact of CBEMS-run programs to fill gaps
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in training. This study will evaluate the efficacy of a program
administered by a CBEMS agency at a large, public, urban
university with an enrollment of over 35,000 undergraduate
and 15,000 graduate students. The CBEMS is a non-trans-
porting BLS agency with an annual call volume of 400. On
campus, AEDs and overdose reversal kits are readily avail-
able in high-traffic zones. By examining changes in partici-
pants’ self-reported confidence, knowledge retention, help-
fulness, and encouragement, we aim to describe and assess
the effectiveness of this novel CBEMS-led training model
and its potential application to other institutions.

Methods
Study Design

This study was conducted as a retrospective evaluation of
quality improvement data gathered from the CBEMS-led
bystander training sessions from January to May of the year
2024. The training sessions were administered and managed
by a CBEMS agency, as a part of standard

offered community outreach services. The overarching pro-
gram included two distinct courses, a naloxone training and
a CPR/AED training, both of which were free and open to all
university students, staff, and faculty. Inclusion criteria for
the study included participants who completed the course
and the end-of-training survey.
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Training

The naloxone training was a one-hour in-person course titled
“Opioid Overdose Recognition & Naloxone Administration”
and was designed and led by certified Emergency Medical
Technicians (EMTs). Participants learned to recognize the
signs of opioid overdose and how to administer naloxone,
receiving a certificate of completion determined by their
active participation. The CPR/AED training was an in-per-
son three-hour course titled “American Red Cross Adult
CPR/AED” and was taught by certified American Red Cross
(ARC) instructors. Participants learned CPR techniques

and AED use, receiving a two-year ARC Adult CPR/AED
certification upon completion determined by active partici-
pation. Both courses included a combination of lecture-based
instruction and hands-on practice. Both courses were held in
central campus locations, delivered in small groups (between
10-30 students), and followed a consistent instructional
format throughout the data collection period. There was

a minimum of one instructor present for every 12 partici-
pants, and all instructors were affiliated with the university’s
CBEMS agency.

Recruitment & Enrollment

This study examines data from the courses offered in a four-
month period between January 30th, 2024 to May 25th, 2024.
A total of eight naloxone and nine CPR/AED courses were
held in this timeframe.

The training courses were advertised through the CBEMS
agency’s social media channels, emails to students from the
student body government, and posters in high-traffic areas.
Participants could register for the courses on the website of
the CBEMS agency.

Data Collection & Analysis

Following completion of either training course, participants
were invited to complete a single online survey, with no
incentive provided for participation. The survey contained 14
total items, of which 11 were included in the present analysis.
These included three demographic questions, four stand-
alone questions, and two sets of pre- and post-training ques-
tions. Demographic and stand-alone items were identical
across the naloxone and CPR/AED training sessions, while
pre and post-training questions differed by course to reflect
skill-specific competencies. Three items were excluded from
analysis: two short-response questions soliciting participant
feedback on valuable aspects of the training and suggestions
for improvement, and one binary item assessing whether
participants would recommend the course to others.

Demographic measurements were age, class standing, and
race/ethnicity. Stand-alone questions asked participants

to report helpfulness of the training session, anticipated
retention of knowledge, accessibility of the training relative
to other available options, and level of encouragement to
pursue additional training. Pre- and post-training ques-
tions assessed self-reported confidence and knowledge

for course-specific skills and were administered in paired
format, with one item requesting participants’ score their
perceived confidence or knowledge prior to the training and
a corresponding item requesting scores following completion
of the training.

All non-demographic questions were organized on a 5-point
Likert scale. Accessibility of the courses was assessed based
on how likely respondents felt they would seek out a simi-
lar course had this session not existed, ranked from “Very
Unlikely” (1) “Very Likely” (5). The perceived helpfulness,
knowledge retention, and level of encouragement were
ranked from “Not At All Helpful/Not At All Well/Not At All
Encouraged” (1) to “Very Helpful/Very Well/Very Encour-
aged” (5), respectively. Confidence and knowledge before
and after the training session were ranked on a scale from
“Very Low” (1) to “Very High” (5).

Descriptive statistics were used to summarize all data.
Changes in participants’ confidence levels pre- and
post-training were analyzed using the Wilcoxon Signed-
Rank Test, a non-parametric statistical test suitable for
paired ordinal data. For all tested hypotheses, a was set at
0.05. All data analysis was performed using R (version 4.3.3).

Ethical Considerations

All survey responses were de-identified for the purposes of
the study. Participation in the training course and survey was
voluntary, and receipt of either certification was not contin-
gent on completion of the survey. The study protocol was
reviewed and approved by the local university Institutional

Review Board.

Results

A total of 175 people attended a naloxone training, while 226
attended a CPR/AED training. Of these, 138 (78.9%) and 163
(72.1%) completed an end-of-course survey for the nalox-
one and CPR/AED training, respectively. The respondents
were predominantly undergraduate students, with freshmen
(28.3% naloxone, 31.9% CPR/AED) and sophomores (34.1%
naloxone, 31.3% CPR/AED) representing the largest groups.
The most common age group was 19 years (30.4% naloxone,
34.4% CPR/AED), with few participants over 23 years of

age (5.8% naloxone, 5.8% CPR/AED). Table 1 summarizes
participant demographics.

JCEMS
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Demographics

Category Percentage (n)
Naloxone Training CPR Training
Total Count n=138 n=163
Age

18 15.22% (21) 14.72% (24)
19 30.43% (42) 34.36% (56)
20 26.09% (36) 22.09% (36)
21 16.67% (23) 14.11% (23)
22 5.8% (8) 6.75% (11)
23+ 5.8% (8) 8.00% (13)

Class Standing
Freshman 28.3% (39) 31.9% (52)
Sophomore 34.1% (47) 31.3% (51)
Junior 24.6% (34) 19% (31)
Senior 10.9% (15) 13.5% (22)
Graduate 1.4% (2) 2.5% (4)
Staff 0.7% (1) 1.8% (3)

Selected

Race/Ethnicity
Zsigh oGt 47.8% (66) 47.9% (78)
Islander
White / Caucasian 22.5% (31) 19% (31)
Hlack opafican 7.2% (10) 6.1% (10)
American
Hispanic 12.3% (17) 16% (26)
American Indian or
Alaskan Native % BG4
Mixed/Other 10.1% (14) 4.3% (7)

Table 1. Training Participant Demographics

The naloxone and CPR/AED training courses were per-
ceived as beneficial to respondents, with 94.2% and 94.5%

of respondents, respectively, rating the courses as “Quite
Helpful” (4) or “Very Helpful” (5) (Figure 1A). Respondents’
self-reported knowledge retention was similarly positive, as
94.9% of naloxone and 98.2% of CPR/AED training course
respondents indicated they felt they retained the material
“Quite Well” (4) or “Very Well” (5) (Figure 1B). Accessibility
emerged as a significant factor, as 67.4% of naloxone respon-
dents and 51.5% of CPR/AED respondents indicated they
were “Very Unlikely” (1) or “Unlikely” (2) to attend a similar
course elsewhere if this training session had not been of-
fered (Figure 1C). Moreover, the courses fostered interest in
further training, with 95.7% of naloxone and 89.0% of CPR/
AED respondents feeling “Quite Encouraged” (4) or “Very
Encouraged” (5) to pursue additional emergency medical
education, such as Basic Life Support (BLS) or EMT certifica-
tion (Figure 1D).
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Figure 1. Post-course survey responses. (A) Bar chart of likert
distributions for helpfulness (B) Bar chart of likert distribu-
tions for perceived retention (C) Bar chart of likert distribu-
tions for likelihood of taking a similar course elsewhere (ac-
cessibility) (D) Bar chart of likert distributions of the level of
encouragement to pursue more training.

Only 19.6% of respondents felt their knowledge about how
to recognize an opioid overdose was “High” (4) or “Very
High” (5) before the naloxone training course, compared to
98.6% after the training (Figure 2A). Similarly, “High” (4) or
“Very High” (5) self-reported levels of confidence in admin-
istering naloxone rose from 14.5% pre-training to 94.9%
post-training (Figure 2B).
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For the CPR/AED training, respondent reports of “High” (4)
or “Very High” (5) confidence in performing CPR increased
from 16.6% pre-training to 97.5% post-training (Figure 2C).
Perceived “High” (4) or “Very High” (5) levels of knowledge
about using an AED improved from 16.3% to 94.5% of re-
spondents (Figure 2D).

Analysis of post-course responses indicating perceived con-
fidence and knowledge pre- and post-training by Wilcoxon
Signed-Rank Test revealed a statistically significant positive
change in self-reported confidence or level of knowledge
across all four measured domains of emergency response
skills (p<0.0001 for each).

Rate your knowledge about recognizing an opioid overdose

After| 0%

variable
1= Very Low
2=Low

3= Neutral
=High

n -
B 5= very High

a)
Rate your confidence level of administering naloxone
After 0%
variable
1= Very Low
| 2=Low
3= Neutral
. 4 =High
B 5= very Hign
Rate your confidence level of performing high-quality CPR
After 0% 98%
variable
1= Very Low
| 2=Low
3 = Neutral
I 4=tigh
B 5= ver Hion
<)
Rate your knowledge about how to use an AED
After 0%
variable
1= Very Low
| 2=Low
3= Neutral
. 4 =High
. 5= Very High

Figure 2. Pre-post changes in self-reported confidence/
knowledge (A) Stacked bar chart showing Likert responses
of “Before” vs “After” for knowledge of recognizing an opi-
oid overdose (B) Stacked bar chart showing Likert responses
of “Before” vs “After” for confidence administering naloxone,
(C) Stacked bar chart showing Likert responses of “Before” vs
“After” for confidence performing CPR (D) Stacked bar chart
showing Likert responses of “Before” vs “After” for knowledge
of how to use an AED. Percentages indicate the rounded pro-
portion of respondents rating their knowledge as low (“Very
Low” or “Low)” on the left and high (“High” or “Very High”)
on the right. Values are rounded in the figure for readability;
exact percentages are reported in the text.

Discussion

This pilot study is the first to provide preliminary evidence
for the effectiveness of CBEMS-led naloxone and CPR/AED
training sessions on improving self-reported participant con-
fidence and knowledge in life-saving interventions. Existing
literature suggests significant benefits in self-confidence and
knowledge are conferred to participants of naloxone and
CPR/AED training courses.>”* As such, training programs
that allow for early bystander intervention are encouraged as
public health initiatives to address the opioid epidemic and
improve OHCA outcomes.’Implementing systems that in-
corporate peers as instructors, particularly within education-
al institutions, have been proposed as a promising means to
improve accessibility, lower costs, and circumvent challenges
associated with bystander training while maintaining effi-
cacy.®!"!* Taken together, this suggests CBEMS-led training
may represent a feasible and beneficial instance of peer-led
bystander education within collegiate settings.

Beyond its role in delivering proper training, the program
examined in this study provided additional benefits by being
held in centrally located campus venues that minimized
logistical barriers to attendance, offering structured teach-
ing opportunities that allowed peer instructors to develop
instructional and leadership skills, and eliminating financial
barriers to participation through a no-cost model. The no-
cost model was possible because all instructors volunteered
their time, rooms were provided at no cost by the university,
and funding for reusable equipment was acquired through

a one time grant from the university. The only expenses
incurred were the recurring purchases of disposable personal
protective equipment and the certification fees paid to the
ARC.

Although longitudinal data is necessary for corroboration,
these findings suggest that participants’ self-perceived
encouragement to pursue additional training may increase
their likelihood of enrolling in future medically oriented
education. In other words, a highly-accessible collegiate

JCEMS
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bystander training program may act as a ‘stepping stone’ for
future engagement. Amid concern for widespread shortages
in the EMS workforce'*"", these programs may serve as a
potential pipeline for recruiting young individuals into emer-
gency care roles, including participation in EMS agencies.

Accessibility was another critical factor in this program’s
impact, with over half of survey respondents indicating they
were unlikely to seek similar training elsewhere, likely due to
the time and effort required to attend external courses. This
is consistent with previous research citing financial cost and
lack of awareness of local courses as major barriers to attend-
ing emergency response training.'®

Limitations

The scope of this study was limited to survey data from train-
ing sessions on a single university campus within a relatively
short timeframe, introducing a potential for selection bias.
The majority of respondents in both the naloxone and CPR/
AED training programs were freshmen and sophomores,
with students identifying as Asian/Pacific Islander being
overrepresented in the sample. This limits the generalizability
of the findings to the broader collegiate population and to
campuses with different demographic compositions. Partic-
ipant sex or gender identity and prior emergency response
certification were not assessed, which may have presented
additional context for data interpretation.

Survey responses were collected through a single end-of-
training survey, which may have introduced response bias,
particularly recall bias, as participants could have misas-
sessed their pre-training confidence and knowledge.

Without longitudinal data, it is difficult to determine the
long-term effectiveness of the training in real-world scenari-
os. Additionally, while self-reported measures of self-efficacy,
such as confidence and knowledge, were high immediately
after training, these subjective assessments may not accurate-
ly reflect actual performance, and the retention of these skills
over time remains uncertain.

Conclusion

This pilot study offers preliminary evidence that CBEMS-led
naloxone and CPR/AED training sessions are associated with
significant increases in participant self-rated confidence and
knowledge to administer intranasal naloxone and deliver
high-quality CPR. Furthermore, given the cost-effectiveness
and accessibility of the described training program, similar
bystander training programs may be effective models for oth-
er college campuses to adopt, particularly those with CBEMS
agencies capable of managing and administering the training
sessions. Additional research using objective assessments

JCEMS

of skill performance and longitudinal follow-up at other
institutions is needed to validate these findings and further
evaluate the impact of CBEMS-led naloxone and CPR/AED
training.
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