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PERSPECTIVES & OPINIONS

Towards Anti-Racist Prehospital Healthcare: Opportunities and 
Challenges for Social Justice Initiatives in Emergency Medicine
Brittany Cleary, EMT; Janelle Annor; Sarah Barnett, EMT; Regan Harnois; Jay Kang; Sahaj Shah; Leah 
Zamansky; Megan Zhou, EMT
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Emergency medicine relies on gut instinct and intuition. 
Every adrenaline-fueled decision is based upon what we as 
emergency medical providers have learned and experienced 

in the past. This evolutionary instinct is sometimes helpful—
when we deem a scene unsafe to enter or recognize the signs of 
a serious medical condition—but is nearly always marred with 
implicit biases.1,2 How do we reconcile the innate human impulse 
for judgment based upon mental shortcuts with the fact that these 
heuristics bring dangerous bias to our medical care, often to the 
detriment of our patients?  

It’s a big question, one that we at Dartmouth EMS began to grapple 
with in May of 2020. As the Black Lives Matter movement sprawled 
across national headlines following the deaths of Ahmaud Arbery 
and George Floyd, our Dartmouth community was served a harsh 
reminder of the state of racial inequity and injustice permeating 
virtually every structure of American society.  Like so many other 
medical professionals, we as members of Dartmouth EMS engaged 
in self-reflection and determined it was imperative to re-evaluate 
our role as providers of conscious, anti-racist healthcare. 

We learned that Black, Hispanic, and Asian patients are routinely 
denied access to pain medications;3,4 that non-White patients are 
often transported to different hospitals than White patients of the 
same zip code;5 that pulse oximetry devices may deliver lower 
accuracy measurements for dark-skinned patients compared to 
light-skinned patients.6–8

As emergency medical providers, it is our responsibility to assess 
a patient’s condition and determine the necessary care. It would 
be negligent to fail to acknowledge our implicit biases, which we 
bring to every call. As such, we must actively decrease our bias 
to deliver more conscious care and integrate anti-racist practices 
into the fabric of our organization. Social justice cannot be an 
afterthought: racism permeates the lived experience of countless 

individuals. As we continue to contemplate the positions and 
privileges we hold, we must be committed not just as EMTs 
but as community leaders and advocates to driving meaningful 
structural change.

This article outlines the steps which Dartmouth EMS has taken 
to educate our members on socially just and racially inclusive 
emergency medicine. Our work is far from over, and our methods 
are far from perfect. Therefore, we welcome any feedback and 
suggestions for improvement.   

About Dartmouth EMS

Dartmouth EMS is a student-run, non-transport, Basic Life 
Support squad licensed by the state of New Hampshire. We were 
founded in 1991 by a group of motivated students looking to 
improve pre-hospital care and education for the local community. 
Over the years, we have expanded to provide a variety of services to 
Dartmouth College and the surrounding Upper Valley community 
including campus emergency response, community CPR and First 
Aid training, maintenance of the Dartmouth public-access AED 
program, and event standby coverage. 

Every fall, Dartmouth students are invited to apply for membership 
to Dartmouth EMS. In 2020, we received 73 applications and 
accepted a new member class of 28 first- and second-year students. 
All Dartmouth EMS members are trained to provide life-saving 
interventions, about half leading shifts as licensed EMTs.

Our organization fails to adequately represent the demographic 
profile of the Dartmouth student body. Upon rough estimation, 
a disproportionately large percentage of the Dartmouth EMS 
membership are of Caucasian or Asian American descent, whereas 
a disproportionately small percentage are of African American, 
Latino, or Native American descent. We recognize that this is 
unacceptable and likely detrimental to the quality of care which 
we deliver to our patients.

The Dartmouth EMS Social Justice Committee (SJC) was founded 
in September of 2020, to be composed of a small group of self-
selecting members passionate about the subject matter. The SJC has 
three overarching goals: (1) to engage Dartmouth EMS members 
in meaningful discussions of race and inequity in medicine, (2) 
to minimize bias and discrimination in the Dartmouth EMS 



JCEMS · Volume 5 · Issue 1 · February 2022   |   5

new member recruitment process, and (3) to promote structural 
change in the emergency medical field such that anti-racist 
practices become the norm rather than the exception. These 
initiatives are in their infancy; we are constantly iterating and 
innovating in response to academic literature, news articles, and 
constructive feedback. 

Training Program

The SJC first sought to increase awareness of and open dialogue 
about the scientific evidence of bias in medicine through a training 
session for the Dartmouth EMS membership. Our first training 
session occurred in November of 2020 and was attended by most 
Dartmouth EMS members. We began by prompting participants 
to take the Implicit Association Test (IAT) from Harvard 
University, which “measures the strength of associations between 
concepts (e.g., black people, gay people) and evaluations (e.g., 
good, bad) or stereotypes (e.g., athletic, clumsy). The main idea is 
that making a response is easier when closely related items share 
the same response key”.9 We opened with this activity to highlight 
the unconscious manifestations of bias and thus the importance of 
addressing the topic as healthcare providers.

Next, participants were rotated through small-group breakout 
rooms on Zoom focused around six topics: diversity within the 
EMS profession,10 the racial maternal mortality gap,11-13 perceptions 
of pain tolerance,14-16 skin color and biased symptoms,17-18 
disparities in cardiac arrest care,19-22 and the physiological effects 
of racial bias.23 In each breakout room, a member of the social 
justice committee gave a short presentation, followed by a group 
discussion. The small size of these discussions (about eight 
participants) was critical for allowing all individuals the time and 
comfort to speak openly. The full group was then brought together 
for a wrap-up on the major takeaways from the breakout room 
discussions, the implications of the IAT, and future steps we can 
take to minimize the influence of bias in our medical care. For 
example, we now incorporate inclusive skin evaluations into our 
weekly internal training sessions, ensuring that our members are 
equipped to recognize critical symptoms on skin of all shades.

During December of 2020, when all Dartmouth students are on 
break from classes, the SJC initiated further engagement with 
issues of social justice in emergency medicine by hosting casual 
Sunday afternoon discussions. Each week, the SJC chose a relevant 
TED talk, lecture, and/or news video for interested Dartmouth 
EMS members (usually about eight members) to collectively 
watch and connect to our role as prehospital healthcare providers.

Our second Zoom training session occurred in March of 2020. 
We maintained the small group learning and discussion format as 
implemented in the first Zoom training session, with three breakout 
rooms each focusing on a unique topic: implicit bias in triage,24-25 
distrust in medicine within communities of color,26-28 and gaps in 
healthcare for transgender patients.29-31 The training concluded 
with a full-group brainstorm of new member recruitment 
methods, allowing all participating members of Dartmouth EMS 

to contribute their thoughts and ideas for admitting a class of 
new members representative of the demographic makeup of the 
Dartmouth student body. Moving forward, all applications for 
membership will be reviewed anonymously to address potential 
implicit bias based on the name of applicants. In addition, we 
aimed to build connections with on-campus organizations which 
support students from under-represented backgrounds, such 
that all students have access to information about membership 
opportunities.

Following each training and discussion session, we gathered and 
thoroughly reviewed anonymous feedback to be implemented 
into the structure of future programming. Overall, our initiatives 
were well received by the membership and the opportunities 
for small-group discussion were frequently cited as the most 
effective aspect of the programs. Multiple participants suggested 
that the SJC facilitators be clearer when relating broad trends in 
the medical field to our day-to-day work as healthcare providers 
with Dartmouth EMS, valuable feedback which we are working to 
implement moving forward.

Outstanding Challenges

Social justice in EMS is a field in its infancy—so when we set 
out to review the scholarly literature on the topic, we found 
few results. Without literature precedent and evidence-based 
strategies specifically tuned towards our profession, we had to get 
creative and extrapolate. Often, we drew on research pertaining 
to physicians and attempted to make compelling connections to 
prehospital care, with successful but imperfect results. In order 
to demonstrate clearly the importance of social justice awareness 
and improvement in EMS, it is necessary to draw on high-quality 
research taken directly from the prehospital field. Therefore, more 
research must be conducted to elucidate the impact of racial bias 
on patient experience and health outcomes in the prehospital 
setting, develop an evidence-based anti-racist training program 
tailored to medical first responders, and quantitatively evaluate 
the efficacy of the program. 

The process of selecting specific topics to cover during training 
came with tough decision making. Given how many unique social 
issues exist in the medical field, we were tasked with prioritizing 
which topics seemed most pertinent and relevant to our 
organization. It was important for us to choose issues which were 
accessible to a wide range of Dartmouth EMS members, as every 
individual is at a unique place in their journey of learning and 
growth. Due to the intersectional nature of social justice issues in 
medicine, we had to accept that our discussions could not feasibly 
cover all the nuances and multitude of factors at play.

SJC facilitators also encountered pushback from well-intentioned 
individuals who questioned the practical applications of our social 
justice initiative. These students brought up the important point 
that, even if our state protocols contain implicit bias and coded 
language for White favoritism, we unfortunately are legally bound 
to work within these protocols. This is a frustrating truth which 
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applies to nearly all fields: large regulatory institutions wield 
control over the standardized protocols, lengthening the path 
towards change.

Concluding Remarks

As emergency medical providers, it is our responsibility to assess 
a patient’s condition and determine the necessary care. It would 
be negligent to fail to acknowledge our implicit biases, which we 
bring to every call. As such, we must actively decrease our bias to 
deliver more conscious care and integrate anti-racist practices into 
the fabric of our organization. 

Dartmouth EMS has developed a training curriculum and 
initiated organizational reforms to promote socially just and 
racially inclusive emergency medicine. Our work is far from over 
and our methods will never be perfect. We welcome any feedback 
and suggestions for improvement.

Issues of social justice and inequality in emergency medicine are 
not just relevant during periods of national racial reckoning. Every 
single day, patients die as a result of entrenched discrimination 
in the American healthcare system and biases of individual 
emergency medical providers. It is imperative that all collegiate 
emergency medical agencies—and the broader emergency medical 
community—take concrete steps towards anti-racist healthcare. 

References

1. Starr D. Meet the psychologist exploring unconscious bias—and its tragic 
consequences for society. Science Mag. Published 2020 Mar. 26. Available 
from: https://www.sciencemag.org/news/2020/03/meet-psychologist-
exploring-unconscious-bias-and-its-tragic-consequences-society.

2. Bonabeau E. Don’t Trust Your Gut. Harvard Business Review. Published 2003 
May. Available from: https://hbr.org/2003/05/dont-trust-your-gut.

3. Soares WE III, Knowles KJ II, Friedmann PD. A Thousand Cuts: Racial and 
Ethnic Disparities in Emergency Medicine. Med Care. 2019;57(12):921-923.

4. Todd KH, Deaton C, D’Adamo AP, Goe L. Ethnicity and analgesic practice. 
Ann Emerg Med. 2000;35(1):11-16. doi:10.1016/s0196-0644(00)70099-0.

5. Hanchate AD, Paasche-Orlow MK, Baker WE, Lin MY, Banerjee S, 
Feldman J. Association of Race/Ethnicity With Emergency Department 
Destination of Emergency Medical Services Transport. JAMA Netw Open. 
2019;2(9):e1910816. Published 2019 Sep 4.

6. Sjoding MW, Dickson RP, Iwashyna TJ, Gay SE, Valley TS. Racial Bias in 
Pulse Oximetry Measurement. N Engl J Med. 2020;383(25):2477-2478.

7. Feiner JR, Severinghaus JW, Bickler PE. Dark skin decreases the accuracy of 
pulse oximeters at low oxygen saturation: the effects of oximeter probe type 
and gender. Anesth Analg. 2007;105(6 Suppl):S18-23.

8. U.S. FDA. Pulse Oximeter Accuracy and Limitations: FDA Safety 
Communication. Published 2021 Feb 19. Available from: https://www.fda.
gov/medical-devices/safety-communications/pulse-oximeter-accuracy-
and-limitations-fda-safety-communication?utm_medium=email&utm_
source=govdelivery.

9. Project Implicit. Harvard University. 2011. Available from: https://implicit.
harvard.edu/implicit/takeatest.html.

10. Williams JP. Diversity Emergency. U.S. News & World Report. 2019 
Aug 19. Available from: https://www.usnews.com/news/healthiest-
communities/articles/2019-08-19/diversity-emergency-women-minorities-
underrepresented-in-em

11. MacDorman MF, Thoma M, Declcerq E, Howell EA. Racial and Ethnic 
Disparities in Maternal Mortality in the United States Using Enhanced Vital 
Records, 2016‒2017. Am J Public Health. 2021 Sep;111(9):1673-1681. doi: 
10.2105/AJPH.2021.306375. Epub 2021 Aug 12. PMID: 34383557; PMCID: 
PMC8563010.

12. Hoyert DL. Maternal mortality rates in the United States, 2019. NCHS Health 
E-Stats. 2021. DOI: https://doi.org/10.15620/cdc:103855.

13. Pregnancy Mortality Surveillance System. U.S. Centers for Disease Control 
and Prevention. U.S. Department of Health & Human Services. Available 
from: https://www.cdc.gov/reproductivehealth/maternal-mortality/
pregnancy-mortality-surveillance-system.htm.

14. Goyal MK, Kuppermann N, Cleary SD, Teach SJ, Chamberlain JM. Racial 
Disparities in Pain Management of Children With Appendicitis in Emergency 
Departments. JAMA Pediatr. 2015;169(11):996-1002. doi:10.1001/
jamapediatrics.2015.1915

15. Sabin JA, Greenwald AG. The influence of implicit bias on treatment 
recommendations for 4 common pediatric conditions: pain, urinary tract 
infection, attention deficit hyperactivity disorder, and asthma. Am J Public 
Health. 2012;102(5):988-995. doi:10.2105/AJPH.2011.300621

16. Hoffman KM, Trawalter S, Axt JR, Oliver MN. Racial bias in pain assessment 
and treatment recommendations, and false beliefs about biological differences 
between blacks and whites. Proc Natl Acad Sci U S A. 2016;113(16):4296-
4301. doi:10.1073/pnas.1516047113

17. Adelekun A, Onyekaba G, Lipoff JB. Skin color in dermatology textbooks: An 
updated evaluation and analysis. J Am Acad Dermatol. 2021 Jan;84(1):194-
196. doi: 10.1016/j.jaad.2020.04.084. Epub 2020 Apr 23. PMID: 32335181.

18. Gilman SA. Too Many Doctors Are Misdiagnosing Disease on Skin of Color. 
Everyday Health. 2021 Sep 27. Available from: https://www.everydayhealth.
com/black-health/too-many-doctors-are-misdiagnosing-disease-on-skin-
of-color/

19. Becker LB, Han BH, Meyer PM, Wright FA, Rhodes KV, Smith DW, Barrett J. 
Racial differences in the incidence of cardiac arrest and subsequent survival. 
The CPR Chicago Project. N Engl J Med. 1993 Aug 26;329(9):600-6. 

20. Galea S, Blaney S, Nandi A, Silverman R, Vlahov D, Foltin G, Kusick M, 
Tunik M, Richmond N. Explaining racial disparities in incidence of and 
survival from out-of-hospital cardiac arrest. Am J Epidemiol. 2007 Sep 
1;166(5):534-43. 

21. Merchant RM, Becker LB, Yang F, Groeneveld PW. Hospital racial 
composition: a neglected factor in cardiac arrest survival disparities. Am 
Heart J. 2011;161(4):705-711. 

22. Wilde ET, Robbins LS, Pressley JC. Racial differences in out-of-hospital 
cardiac arrest survival and treatment. Emerg Med J. 2012 May;29(5):415-9. 

23. Penner LA, Blair IV, Albrecht TL, Dovidio JF. Reducing Racial Health 
Care Disparities: A Social Psychological Analysis. Policy Insights from the 
Behavioral and Brain Sciences. 2014;1(1):204-212.

24. Vigil JM, Coulombe P, Alcock J, et al. Patient Ethnicity Affects Triage 
Assessments and Patient Prioritization in U.S. Department of Veterans 
Affairs Emergency Departments. Medicine (Baltimore). 2016;95(14):e3191.

Perspectives & Opinions



JCEMS · Volume 5 · Issue 1 · February 2022   |   7

25. López L, Wilper AP, Cervantes MC, Betancourt JR, Green AR. Racial and sex 
differences in emergency department triage assessment and test ordering for 
chest pain, 1997-2006. Acad Emerg Med. 2010 Aug;17(8):801-8.

26. Armstrong K, Ravenell KL, McMurphy S, Putt M. Racial/ethnic differences 
in physician distrust in the United States. Am J Public Health. 2007 
Jul;97(7):1283-9. 

27. Nguyen TC, Gathecha E, Kauffman R, Wright S, Harris CM. Healthcare 
distrust among hospitalised black patients during the COVID-19 pandemic. 
Postgrad Med J. 2021 Sep 29. 

28. Armstrong K, McMurphy S, Dean LT, Micco E, Putt M, Halbert CH, Schwartz 
JS, Sankar P, Pyeritz RE, Bernhardt B, Shea JA. Differences in the patterns 
of health care system distrust between blacks and whites. J Gen Intern Med. 
2008 Jun;23(6):827-33. 

29. Grant JM, Mottet LA, Tanis J, Harrison J, Herman JL, Kiesling M. Injustice 
at every turn: a report of the National Transgender Discrimination Survey. 
Washington, DC: National Center for Transgender Equality and National 
Gay and Lesbian Task Force; 2011.

30. Cobos DG, Jones J. Moving forward, transgender persons as change 
agents in health care access and human rights. J Assoc Nurses AIDS Care. 
2009;20(5):341-47.

31. Providing Affirmative Care for Patients with Non-binary Gender Identities. 
Boston, MA: National LGBT Health Education Center, Fenway Institute. 
Available from: https://www.lgbtqiahealtheducation.org/wp-content/
uploads/2017/02/Providing-Affirmative-Care-for-People-with-Non-Binary-
Gender-Identities.pdf 

Author Affiliations: From Dartmouth College – in Hanover, NH (B.C., J.A., S.B., 
R.H., J.K, S.S., L.Z., M.Z.).

Perspectives & Opinions

Address for Correspondence: Brittany Cleary | Email: Brittany.M.Cleary.21@
Dartmouth.edu

Conflicts of Interest/Funding Sources: By the JCEMS Submission Declaration 
Form, all authors are required to disclose all potential conflicts of interest and 
funding sources. All authors declared that they have no conflicts of interest. All 
authors declared that they did not receive funding to conduct the research and/or 
writing associated with this work. 

Authorship Criteria: By the JCEMS Submission Declaration Form, all authors are 
required to attest to meeting the four ICMJE.org authorship criteria: (1) Substantial 
contributions to the conception or design of the work; or the acquisition, analysis, 
or interpretation of data for the work; AND (2) Drafting the work or revising it 
critically for important intellectual content; AND (3) Final approval of the version 
to be published; AND (4) Agreement to be accountable for all aspects of the work 
in ensuring that questions related to the accuracy or integrity of any part of the 
work are appropriately investigated and resolved.

Submission History: Received October 25, 2021; accepted for publication 
December 13, 2021

Published Online: February 25, 2022

Published in Print: February 25, 2022 (Volume 5: Issue 1)

Reviewer Information: In accordance with JCEMS editorial policy, Perspectives 
and Opinions manuscripts are reviewed by the JCEMS Editorial Board. JCEMS 
thanks the Editorial Board members who contributed to the review of this work.  

Copyright: © 2022 Cleary, Annor, Barnett, Harnois, Kang, Shah, Zamansky & 
Zhou. This is an open access article distributed under the terms of the Creative 
Commons Attribution 4.0 International (CC BY 4.0) License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited. The full license is available at: https://
creativecommons.org/licenses/by/4.0/

Electronic Link: https://doi.org/10.30542/JCEMS.2022.05.01.01



8   |   JCEMS · Volume 5 · Issue 1 · February 2022

COVID-19 Sequelae in a Nineteen-year-old Male: A Potential 
Relationship Between E-Cigarette Use and COVID-19 Infection
Christopher Gaeta, EMT-B; Joseph Zarraga, DO; Joseph Cesarine, MD

A 19-year-old Asian male university student contracted 
COVID-19 in July of 2020 after suspected exposure at 
a large gathering among classmates. The patient reports 

e-cigarette use of approximately seven to eleven vaping sessions 
daily prior to his diagnosis. A nasopharyngeal swab confirmed the 
diagnosis that was prompted after he was informed of potential 
exposure to COVID-19. His COVID-19 illness was characterized 
by seven days of low-grade fever (101 degrees Fahrenheit), 
intermittent dyspnea, and temporary anosmia which all subsided 
within two weeks of onset. Nearly two months after recovery, 
the patient struggled with severe nicotine withdrawal and a 
reference of the array of symptoms that he experienced during his 
COVID-19 illness including dyspnea and fever.

In September of 2020, nearly ten weeks post COVID-19 infection, 
the patient presented to the emergency department (ED) for 
evaluation after a fall from a skateboard with right shoulder injury. 
He denied head trauma or loss of consciousness. The patient noted 
that he recovered from COVID-19 without sequelae two months 
prior. The patient’s physical exam was unremarkable with normal 
vital signs: pulse, 88/min; respiratory rate, 17 bpm; blood pressure, 
124/76 mmHg; temperature, 37°C; SpO2 on room air, 99%. He 
was of medium build and well-appearing. Head, eyes, ears, nose, 
and throat (HEENT) exam was unremarkable with no apparent 

abrasions or lacerations. Cardiac exam was unremarkable with 
no cardiomegaly or thrills, regular rate and rhythm, and no 
apparent murmurs or gallops. There was no respiratory distress 
upon presentation, chest wall moved symmetrically, and clear 
lung sounds were appreciated on auscultation bilaterally in all 
lung fields. Radiologic imaging of the chest was unremarkable. 
Abdominal exam demonstrated normal bowel sounds, no 
tenderness, organomegaly, or hernia. Musculoskeletal exam 
demonstrated mild sternoclavicular tenderness to palpation on 
the right side. There was mild discomfort with passive anterior, 
posterior, and lateral movement of the right arm. 

Just prior to discharge from the ED, he expressed concerns of 
“shortness of breath” that he noticed only when he vapes. His care 
team advised to follow-up with a pulmonologist as his reported 
symptomatology was not present unless an e-cigarette was used. 
He was provided conservative treatment for his right shoulder 
pain until he was able to consult his university’s team physician 
later in the week. 

He was counseled to avoid further use of e-cigarettes and was 
referred to physical therapy for his acute shoulder injury. Of 
note, pertinent negatives from the ED and from follow-up visits 
thereafter include a negative rapid strep test (RST) and a high 
sensitivity C-reactive protein (hsCRP) within normal limits. 
Within one week, the patient’s fever and pulmonary complaints 
resolved after he tried to use an e-cigarette again after discharge 
and three months of unsuccessful transition back to use of the 
device. 

In November of 2020, he was able to perform remote Pulmonary 

CASE REPORT

Keywords: collegiate-based 
emergency medical services, 
covid-19, e-cigarette

Corresponding Author and Author 
Affiliations: Listed at the end of this 
article. 

ABSTRACT

Coronavirus Disease 2019 (COVID-19), the disease caused by the SARS-CoV-2 virus, has become 
a massive public health crisis causing severe acute respiratory illness in humans. Despite the rapid 
pace of research, much remains unknown regarding sequelae and long-term outcomes of COVID-19 
due to the recency of the pandemic. We report a variant of post-COVID-19 syndrome associated 
with vaping an e-cigarette. A previously healthy 19-year-old university student was diagnosed with 
COVID-19 in July 2020. He completely recovered approximately 3 weeks later. He used an e-cigarette 
daily prior to infection and reported that vaping in the weeks and months post-infection caused 
a re-emergence of COVID-19 symptoms. He reported mild fever, pharyngitis, dyspnea, and non-
productive cough persisting for an estimated two to five hours after use of an e-cigarette beginning 
within several hours of use. The symptoms recur consistently after use of an e-cigarette up to present 
day (nearly nine months post-recovery). 

Christopher Gaeta, EMT is the Editor-in-Chief of JCEMS and a student at 
Swarthmore College. Joseph Zarraga, DO is currently an attending physician in 
the emergency department at Capitol Regional Medical Center in Tallahassee, 
Florida. He recently completed his residency in emergency medicine at Crozer 
Chester Medical Center. Joseph Cesarine, MD is a practicing emergency medicine 
physician at Virtua Health in Berlin, New Jersey. He is particularly interested in 
telehealth and digital health research.
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Function Testing (PFTs) utilizing a ZephyRX spirometer with a 
telehealth respiratory therapist post-recovery of COVID-19 to 
aid with data collection for this case report. Upon review, the 
PFTs were within normal limits. Nearly nine months after first 
symptom presentation, he reported that he was unable to vape and 
overcame nicotine dependence because of the “intolerable” side 
effects of vaping post-COVID-19 infection. He stated that vaping 
induced low-grade fever (estimated to be 101 degrees Fahrenheit), 
nonproductive cough, headache, and shortness of breath roughly 
one to two hours after any use of a vape. From what we know, this 
continues to be the case at present.

Complexities raised by the patient’s limited access to medical 
care due to his location on a college campus without transport 
complicated the patient’s ability to follow-up on his medical issues. 

Ultimately, he was seen by a pulmonologist and is yet to undergo 
more robust pulmonary function testing.

Discussion

We report a novel presentation of post-COVID syndrome in 
an otherwise healthy 19-year-old male with vaping history. The 
recurrent onset of fever, dyspnea, pharyngitis, and non-productive 
cough following the use of an e-cigarette caused significant 
morbidity in this patient. We explore if vaping-induced symptoms 
can be attributed to prior COVID-19 infection or whether the 
vaping-induced symptoms may just be a result of the buildup 
and amplified effect of this patient’s vaping history. COVID-19 
might serve a role in the suspected presence of vaping associated 
pulmonary illness (VAPI) or, perhaps, this was facilitated simply 

Case Report

Table 1: Proposed criteria for EVALI
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by the patient’s continued use of vaping pre- and post-infection. 
Although we cannot conclude if VAPI may have occurred even 
without COVID-19 infection in this case, we note a possible 
association between vaping and COVID-19 illness.

We believe this presentation represents a new variant of VAPI, 
sometimes referenced as an e-cigarette or vaping use-associated 
lung injury (EVALI) exacerbated by COVID-19 infection. Indeed, 
VAPI presents with a wide-ranging symptom profile, making it 
a challenging diagnosis.1-3 The proposed diagnostic criteria are 
derived from a case series of only 98 subjects as adopted from 
Table 1 in the VAPI summary of treatment and presentation 
on UpToDate. Although the literature regarding vaping and 
COVID-19 is still emerging, it has been reported that those using 
e-cigarettes are five times more likely to get COVID-19 compared 
to non-users.3 It is important to acknowledge that this statistic 
cannot imply causality due to the possibility of confounding 
variable; for example, the population that engages in vaping may 
be more inclined to engage behaviors that increase their exposure 
to SARS-CoV-2.4 McAlinden et al. directly suggests that vaping 
has not only acute cytotoxic findings but highlights the need for 
research on the longer-term impacts of prior COVID-19 virus 
exposure as a compounding risk factor for any host of pulmonary 
findings that are associated with respiratory diseases like VAPI 
or asthma.5 Our patient’s presentation offers a perspective on 
this condition in the new era of COVID-19. It is worth further 
investigating the pathological findings in those that use e-cigarettes 
who have contracted COVID-19 compared to those that have not 
contracted COVID-19. Connecting the clinical presentation in 
this case to a more robust understanding of possible associations 
with, for example, cytotoxic findings can empower the research 
community to explain the link between COVID-19 infection and 
pulmonary sequelae for patients.

For EMS providers, particularly those with patient populations 
concentrated in a younger demographic such as on university 
campuses, it is critical to be aware of the possibility of atypical 
presentations associated with prior COVID-19 infection. Post-
COVID-19 sequelae are emerging phenomena that providers have 
yet to fully appreciate and understand. Collegiate EMS providers 
should seek to incorporate a thorough history of past respiratory 
conditions in conjunction with COVID-19 symptoms, focusing 
on the presence and prevalence of vaping. The prevalence of 
this practice in college populations warrants further screening 
protocols for on-campus calls related to pulmonary distress. Trends 
often make it common for EMS providers to be more inclined to 
take history related to substance use disorder or alcohol intake, 
and for similar reasons due to population use, vaping use should 
be an added criteria for review of systems on college campuses in 
a post-COVID-19 world.

In synthesis, providers should consider a plethora of possible 
diagnoses that are beginning to present in the literature that are 
possibly related to COVID-19 infection. Even if patients deny 
typical symptomatology of fever or fatigue, the provider can 
sharpen their skill set with a deeper understanding of possible 

long-term complications that may present following recovery 
from COVID-19. With increasing rates of e-cigarette use on 
campuses, collegiate EMS organizations should also seek to keep 
updated on the advances in literature investigating the possible 
connection between e-cigarette users and COVID-19.4

Disclosure

This information was collected with the patient’s consent. Signed 
authorization to share the de-identified case report is available to 
the journal upon request.
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Labor Trafficking and the Role of the EMS Professional
Lauren N. Wilson, MA, EMT; Stephen P. Wood, MS, ACNP, EMT; Scott A. Goldberg, MD, MPH; Aislinn 
Foltz-Colhour, EMT; Carin M. Van Gelder, MD; Hanni Stoklosa, MD, MPH

Like Fainess, many trafficked persons interact with EMS 
professionals before being identified as a trafficked person. 
Trafficked persons are often hidden in plain sight, with their 

exploitation going undetected in their respective communities. 
Many EMS professionals have not received any training in human 
trafficking; however, EMS professionals are in a unique position 
to identify trafficked persons, gaining a view of the patient’s out-
of-hospital environment not visible to most other healthcare 
providers. With appropriate training, EMS personnel can be well-
equipped to intervene and connect these patients to the necessary 
community resources. 

Introduction

Human trafficking is a widespread though underrecognized 
problem, affecting individuals locally, nationally, and globally. 
Human trafficking takes many forms, but it typically involves 
sexual or labor exploitation. The United States (U.S.) federal 
law defines sex trafficking as “the recruitment, harboring, 
transportation, provision, obtaining, patronizing, or soliciting 
of a person for the purposes of a commercial sex act, in which 
the commercial sex act is induced by force, fraud, or coercion, 
or in which the person induced to perform such an act has not 
attained 18 years of age.”1 Comparatively, under United States 
(U.S.) federal law, labor trafficking is defined as “the recruitment, 
harboring, transportation, provision, or obtaining of a person 
for labor or services, through the use of force, fraud, or coercion 
for the purposes of subjection to involuntary servitude, peonage, 
debt bondage, or slavery. “1 As many as 40.3 million people are 
victims of modern slavery, with 29.4 million people currently 
experiencing labor exploitation.2 Despite the prevalence of labor 

trafficking in the world, sex trafficking continues to dominate 
much of the conversation.3 

This article aims to bring much needed attention to labor 
trafficking as it often goes unnoticed and under reported.3  Labor 
trafficking occurs in many industries including domestic work, 
agricultural and construction work, and fishing and factory labor.2 
People of all ages, backgrounds, and genders are affected by labor 
trafficking, including both U.S. citizens and foreign nationals. 
Although certain populations are disproportionately affected 
by labor trafficking. Traffickers exploit vulnerable populations-
such as people experiencing poverty, instability, wars, and those 
with a history of abuse or trauma.4 The traffickers capitalize on 
this vulnerability and use it as a means to control their victims. 
Traffickers are known to control their victims through physical, 
emotional, and sexual violence.4 Additionally, traffickers often 
confiscate any identifying documents such as passports. Lack 
of identification and threats of retaliation by traffickers make it 
difficult for trafficked persons to leave their situation or receive 
help.4

Studies suggest that up to 88% of trafficked persons accessed one 
or more healthcare providers while they were being trafficked.5 Of 
those who sought care, the most frequent point of medical contact 
was an emergency department (ED).5 Despite this high level of 
interaction with trafficked persons, less than 5% of emergency 
department personnel have received formal education on human 
trafficking.5 A 2018 study revealed that less than half of EMS 
providers had been educated on human trafficking.6 This gap in 
education presents an opportunity for emergency providers to 
receive formal training to better recognize and address persons 
experiencing trafficking and dispel common myths surrounding 
trafficking.6 Prior to arrival in the ED, EMS personnel may be the 
first healthcare providers to evaluate a labor trafficked person; 
this brief encounter in the isolation of the ambulance may be a 
trafficked person’s only chance to privately ask for help. The goal 
of an encounter with a potentially labor trafficked person is to 
educate and establish a trusting relationship. It is important that 
trafficked persons see the ED and other facets of healthcare as 
a place of refuge where resources are available.4 The goal of this 
article is to offer an overview for collegiate EMS providers on 
labor trafficking and to build confidence in providers’ ability to 
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“They (EMS providers) see me, and they know that something is wrong with me. They are trying to help, but they didn’t ask me questions. 
It was a long ride. A lot of time to ask questions and get as much information from me so that they could help me. The whole time I was 
transported by EMS they never asked me.” - Fainess; labor trafficking survivor
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recognize and address patients who may be experiencing labor 
trafficking (Figure 1). It is essential that EMS personnel be 
educated on labor trafficking and how it may present in a pre-out-
of-hospital setting.

Educating collegiate EMS providers on labor trafficking is 
imperative for a variety of reasons. First, some EMS providers 
are likely to encounter persons experiencing trafficking and need 
to feel confident in their ability to treat these patients. Secondly, 
many collegiate EMS providers are just beginning their careers 
in healthcare and aspire to continue in healthcare in various 
capacities. It is likely that collegiate EMS providers will go on to 
encounter potential trafficking situations on the college campuses 
served, but also in future clinics, hospitals, and ambulances. Early 
education in EMS careers is necessary as it will foster confidence 
in identification and treatment of people experiencing labor 
trafficking and help disrupt the cycle of violence that human 
trafficking perpetuates.

Assessing the Scene

While it is important to recognize that labor trafficking takes 
many forms and can present in numerous ways, certain 
observations should heighten suspicion that labor trafficking 
is occurring. The settings for labor trafficking are diverse and 
include, but are certainly not limited to private homes, restaurants, 
agricultural fields, and hotels.7 A pertinent aspect of scene size-up 
is prioritizing provider safety. As you arrive on scene, account for 
people that are on scene and may be near the patient. People who 
experience trafficking are often trafficked outside of their home 
state or country and may be unfamiliar with the language and their 
surroundings.8 Therefore, it is of utmost importance to employ a 
professional interpreter for patients to ensure that the trafficker 
does not serve as the interpreter. The behavior of bystanders and 
others on scene can offer important insight. Traffickers may begin 
acting defensively, refuse to leave the patient’s side, and try to 
speak for the patien.9 When conducting your exam and history, 
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Figure 1: PEARR Tool
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ensure that the patient is alone unless an in-person interpreter is 
needed. Assessing the patient alone can increase the likelihood 
that the patient will disclose concerns and ask for help.10

 
If there are safety concerns, it is best to request police assistance.  
EMS providers should also be aware of the implications of involving 
law enforcement on potential trafficking cases. Trafficked persons 
may have an innate discomfort and aversion to the presence of 
law enforcement personnel on a scene, especially in situations 
when trafficked people have been forced to commit crimes or the 
trafficked person is undocumented.11  Law enforcement may not 
be educated on labor or sex trafficking which could lead to the 
patient’s arrest or deportation. When law enforcement presence 
is needed to ensure provider safety, speak directly to on-scene 
officers discretely to explain one’s concern for trafficking. Further, 
communicating that the patient’s medical care is essential, can be 
helpful in limiting the patient’s interactions with law enforcement.

Due to the nature of the call, law enforcement may already be present 
on scene upon EMS arrival, and they may request information 
from the EMS provider. Laws vary from state-to-state so it is best 
to familiarize yourself with your respective state’s policies. While 
the law may permit or require disclosure of a patient’s name, any 
additional information should be deferred to hospital staff upon 
arrival. Optimally, an interprofessional protocol for managing 
suspected trafficking cases has been established. In the rare cases 
where media may be present, defer any media inquiries to your 
public information officer or university’s media relations office.

The History and Exam

To ensure privacy, the patient should ideally be transported alone. 
Even unassuming acquaintances should be left on scene if at all 
possible, as another trafficked person may function as a “minder” 
for the trafficker.12 If the patient is a non-native English speaker, 
when possible, have an interpreter present or access a virtual 
interpreter by telephone or application so that you can conduct a 
history and assessment in the patient’s native language. This allows 
for not only greater accuracy in the history and exam but can help 
provide some comfort for the patient as well.

Labor trafficked persons may be reluctant to disclose their 
situation for fear of retribution, arrest, deportation or threats on 
their families. There are a variety of indicators of labor trafficking 
that you can look for while conducting an assessment. Victims of 
trafficking can display a range of responses that can vary between 
elusiveness and appearing withdrawn to agitation and aggressive 
responses due to trauma experienced. Their responses to questions 
may be well rehearsed and unwavering or may change repeatedly 
and be inconsistent. This may be frustrating for the EMS provider, 
but it is important to maintain a professional demeanor. A trauma-
informed approach can help to not only provide some comfort to 
the patient, but also help to avoid re-traumatizing the patient and 
may bring some clarity to the patient’s responses. (Figure 2).

Principles of Trauma-Informed Care

Implementing a trauma-informed approach that is victim 
centered is necessary when treating people who you suspect 
may be experiencing labor trafficking. The key tenets of trauma-
informed care include acknowledging the patient’s life experiences 
and creating an environment that is safe—both emotionally and 
physically—, collaborative, trusting, empowering, and by allowing 
the patient to make educated choices about their care.13  While 
engaging with your patient, approach questions and education 
without judgment—an important tenet of trauma-informed care. 
Ask questions that can better inform you of potential victimization 
or exploitation the patient may be experiencing. 

The goal of trauma-informed inquiry is to educate the patient 
and provide them with knowledge of resources, and not for the 
patient to disclose their trafficking situation. For minors, EMS 
providers should inform the patient of limits of confidentiality. A 
great resource for EMS providers to refer to regarding a trauma 
informed approach is the PEARR Tool, (Provide Privacy, Educate, 
Ask, Respect, and Respond) (Figure 1). The PEARR Tool provides 
an evidence-based tool for providers to address abuse, neglect, 
and violence, including trafficking.14  The PEARR tool can be used 
in conjunction with the National Human Trafficking Research 
Center (NHTRC) Framework for a Human Trafficking Protocol 
in Healthcare Settings, which includes suggestions for trafficking-
specific red flags, potential questions to ask (Figure 3).

Lastly, respect the patient’s wishes whatever they may be, and 
reiterate resources that are available to them if an emergency 
occurs or choose to seek out resources at a later date. In the 
situation where a trafficked person does disclose their trauma, 
EMS providers should share resources that are available in their 
community, and if EMS providers are not aware of these resources, 
they may call the National Human Trafficking Hotline (Figure 
4). EMS Providers can utilize the National Human Trafficking 
Hotline to assist in identifying local, regional, and national 

• Acknowledge that many patients have a history of trauma

• Ensure physical and emotional safety for patients and 
providers

• Recognize symptoms of trauma

• Care for patients in a supportive non-judgmental manner

• Empower patients and give them control and choice over 
healthcare decisions

• Promote self-care among clinicians and staff

Figure 2: Aspects of a Trauma Informed Approach
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organizations who offer anti-trafficking services. If a patient is 
suspected of being, or identifies as, a person being labor trafficked, 
EMS providers should make a concerted effort to provide brief 
education on the National Human Trafficking Hotline. The 
National Human Trafficking Hotline reports extensive statistics 
on human trafficking. EMS providers can look at the specific 
statistics for the state in which they practice to get a better idea of 
what labor trafficking may look like in their region.

Physical Signs That Suggest Labor Trafficking 

Above all else, the physical exam should focus on identification 
and management of immediate life-threatening issues. While 
examining the patient, certain physical findings might suggest 
abuse or trauma, and reveal potential trafficking situations. 
Common health problems reported by persons experiencing 

labor trafficking include post-traumatic stress disorder (PTSD), 
anxiety, depression, suicide attempts, and injuries and illness 
related to the type of labor they perform.  For example, trafficked 
persons may have chronic or acute heat and cold exposure or may 
be malnourished or dehydrated, especially if they are working 
and living in hazardous environmental conditions.15 Physical 
complaints also often include headaches, dizziness, dental 
problems, loss of consciousness, nausea, back pain, and fatigue.16 
Any concerns or suspicions you may have that the patient is a 
potential trafficked person should be communicated to your 
partner and any other providers to whom you transfer care.

Transport

There are several considerations when transporting a patient who 
is suspected of experiencing labor trafficking. Domestic violence 
research informs us that the most dangerous time for a victim is 
during the separation from an abusive partner.18 Therefore, the 
EMS provider should keep in mind that the trafficked person has 
the best understanding of what will impact their safety in their 
trafficking situation and their relationship with their trafficker. 
Individuals may have several phones in their possession, which in 
some cases may be direct links to a trafficker, including potential 
GPS trafficking. The EMS provider should defer to the trafficked 
person’s judgment on answering incoming calls or texts on these 
devices, as a potential change in expected communication with 
a trafficker may in some situations cause retaliation against the 
trafficked person.17  

While treating potential labor trafficked persons, it is important 
to remember that our job as EMS providers is to provide medical 
care and offer resources. If a trafficked person is not ready to leave 
their trafficking situation, we must respect their decisions and keep 
in mind we are not aware of all details regarding the situation.4 
An exception to this is when minors are involved, which would 
usually fall under state mandatory reporting laws. In this situation, 
in a trauma-informed manner, the provider should follow their 
jurisdiction’s regulations for reporting labor trafficking. 

Clothing may be inadequate or inappropriate for weather or social 
conditions. Consider providing a warm blanket or other items 

Figure 3: National Human Trafficking Resource Center 
Algorithm for Medical Professionals

The National Human Trafficking Resource Center has developed 
this algorithmic framework for healthcare providers to refer to when 
caring for people who may be experiencing trafficking. 24

Figure 4: National Human Trafficking Hotline Number

The National Human Trafficking Hotline is a resource to report 
suspected trafficking and receive information about local resources 
available to people experiencing trafficking.23
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appropriate for weather conditions. When feasible, limit patient 
transport through high visibility or public places. For example, if 
the individual is being transported from a hotel, consider using 
a service entrance for transport to the ambulance instead of the 
main lobby. 

Lastly, if local policy dictates a call-in to the emergency department, 
provide only the necessary details of the medical complaints or 
injuries. Avoid indicating that the person is a potentially labor 
trafficked person as the call-in may be a public transmission. 

Hospital Interactions

It is important for EMS providers to communicate their concerns 
about potential trafficking to hospital staff. Proactively, EMS 
should engage with local hospitals and anti-trafficking service 
organizations to develop evidence-based, trauma-informed, 
multi-disciplinary practices and policies so that care can be 
empathetic, compassionate, and in the best interest of the patient. 
The organization Health, Education, Advocacy, Linkage (HEAL) 
Trafficking is comprised of multidisciplinary professionals 
dedicated to applying a public health perspective to end human 
trafficking and support survivors. HEAL has developed a toolkit 
that is an excellent resource for how to develop an interdisciplinary 
team to address trafficking.19

The EMS provider can play an important role in identifying 
concerns around labor trafficking.8 An EMS provider can share 
their first-hand accounts of information from the scene including 
work conditions. Additionally, EMS providers have had time with 
the patient to privately discuss medical and psychiatric concerns. 
It is important that this information is relayed to the hospital staff 
to help ensure the patient receives appropriate care.

Patients do have certain protections while in the hospital and it is 
important to communicate this with patients to assuage fears they 
may have.21 Advise hospital staff of the situation and explain the 
importance of limiting visitors or making the patient “anonymous” 
on the clinical record. In the case of a minor patient, EMS 
providers should take appropriate actions to file with the required 
agencies in their jurisdiction. This should involve integrating 
the appropriate authorities including law enforcement and child 
protective services, as applicable. Similarly, providers should file 
with the appropriate agency if there is suspected elder abuse. EMS 
providers should stay up to date with their jurisdiction’s mandated 
reporting requirements and know where to find the contact 
information of reporting agencies.

Any belongings transferred to and received by the hospital staff 
should be documented. In the setting of important documents, 
sums of money or other valuables, it is reasonable to document 
an itemized list.

After the call, it is important to take care of yourself and your 
crew members. These calls involve victims of trauma and may 
have a significant impact on the mental health of providers.21 

Time to discuss and debrief the call may be necessary, including 
the involvement of additional support services that include 
department counselors, crisis incident debriefing, or related 
programs. 

Discussion

Most people who experience labor trafficking seek out healthcare, 
especially emergency medical care, at some point while being 
trafficked.6 There is limited research available regarding EMS 
and interaction and identification of persons experiencing 
labor trafficking. However, research does suggest that EMS 
providers who receive formal education are less likely to support 
myths surrounding human trafficking and were able to more 
frequently identify human trafficking indicators.25 It is crucial 
that EMS providers be educated to the best extent possible on 
labor trafficking and confident in their abilities to serve patient 
populations affected by labor trafficking. 

Emergency medical service providers are in a unique position 
to identify persons experiencing trafficking, especially labor 
trafficking. Details about the scene, interactions with supervisors 
or other employees, and working conditions are important aspects 
of the overall picture that may only be visible to the EMS providers 
on scene. Recognizing these details and raising the index of 
suspicion are important aspects of care. Using a trauma-informed 
approach during your patient interview and exam that is guided by 
the PEARR tool, it is important to avoid re-traumatization and give 
the patient a voice to discuss their concerns. An interdisciplinary 
approach to care that involves EMS, the hospital and social 
services, and potentially specialized law enforcement can help 
ensure that labor trafficked patients receive appropriate care in a 
safe environment. Access to resources like the HEAL Trafficking 
Toolkit or the National Human Trafficking Hotline (Figure 4) can 
assist individual EMS agencies in developing protocol and plans of 
care for individuals suspected of being trafficked.

A collegiate agency should strive to offer or attend local 
continuing education courses on labor trafficking to stay educated 
on best practices. In addition to continuing education courses, 
the U.S. Department of Health and Human Services, Polaris, 
HEAL Trafficking, and the National Human Trafficking Hotline 
offer labor trafficking training courses. Consider posting helpful 
algorithms, numbers for local resources, and the National 
Human Trafficking Hotline Number around the EMS station. 
Furthermore, many colleges and universities have anti-trafficking 
coalitions and organizations that collegiate EMS agencies could 
partner with for education or outreach events. Collegiate EMS 
professionals receiving labor trafficking education early in health 
care careers is paramount. 
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Comparing Patient Evaluations by a Municipal and a 
Collegiate-Based Emergency Medical Service: A Statistical 
Analysis from the University of Arizona
Hans Bradshaw, MD; Brittany Wright, BS, EMT-B; Bianca Carrasco, AA, EMT-B; Jenna Wise, EMT-B; 
Timothy Gustafson, BS, EMT-B; Jacob Robishaw-Denton, BS, EMT-B

Emergency Medical Services (EMS) agencies in the United 
States play an important role in ensuring public health 
and safety by responding to medical emergencies.1 EMS 

agencies can vary both in the level of care provided (basic life 
support [BLS] and advanced life support [ALS])2 and by who 
runs them (commercial, municipal, etc.).3 The field of EMS, like 
other healthcare sectors, is facing an efficacy challenge as a result 
of healthcare reform as part of the evolution of evidence-based 
medicine.4 Because of the variability inherent in EMS, a significant 
amount of research is needed to re-analyze the effectiveness and 
preparedness of individual agencies, and the system as a whole. 4,5

Within the emergency healthcare system, it is common for EMS 

agencies, especially those in rural locales, to assist or request 
assistance from other organizations that are part of neighboring 
jurisdictions.6,7 The city of Tucson has one such system in place, a 
mutual-aid agreement created between Tucson Fire Department 
(TFD) and two nearby fire agencies, that helps prioritize 
emergency response regardless of jurisdiction.8 In total, this 
agreement includes more than 40 fire stations, spans 640 square 
miles, and is expected to reduce response times by 15 percent.8 
Such agreements and understanding between EMS agencies are 
important for the delivery of effective EMS care.9,10

Collegiate-based emergency medical services (CBEMS) are EMS 
agencies that are created to help contribute to healthy and safe 
communities on college or university campuses.11 The capabilities 
of CBEMS agencies vary across universities; some organizations 
strictly function during school events, while others operate 24/7, 
365 days a year.12 While some organizations have the ability to 
transport their patients, other agencies serve solely in a rescue 
unit capacity, necessitating they work in tandem with another 
EMS agency to provide transport.12 The University of Arizona 
Emergency Medical Services (UAEMS) is a CBEMS agency that 
was established at the University of Arizona in 2012.13 UAEMS 
responds to emergency medical calls on a 24/7, 365-day basis 
within the bounds of the University of Arizona’s main Tucson 
campus, while additionally providing standby services for special 
events hosted within the university’s jurisdiction.13

Currently, UAEMS provides emergency medical services in a 
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ABSTRACT

Background: The University of Arizona Emergency Medical Services (UAEMS) is a collegiate 
EMS agency that responds to 911 medical calls on the University of Arizona campus in a basic life 
support (BLS) non-transport capacity. Objective: This study assesses UAEMS’ patient evaluations 
when referenced to Tucson Fire, the municipal agency they respond in tandem with. Methods: 
In this study, agreement between Tucson Fire and UAEMS regarding final patient dispositions is 
examined across multiple categories with Cohen’s kappa test and a sensitivity/specificity analysis 
to evaluate how similar UAEMS is in their patient evaluations. Results: When compared to Tucson 
Fire, UAEMS’ evaluation for transport necessity shows high sensitivity and moderate specificity. 
Conclusion: UAEMS demonstrates a more conservative evaluation of patient transport necessity 
and provides a case-study showing the value of Collegiate-Based Emergency Medical Services.
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BLS non-transport capacity.14  In the event of a 9-1-1 emergency 
medical call on the university campus, UAEMS responds jointly 
with a TFD unit;15 both work in unison to provide emergency 
medical care.  This cooperation is made possible due to the 
integration of UAEMS into Tucson Fire’s Computer-Aided 
Dispatch system, allowing UAEMS to be dispatched as if they were 
a response unit with Tucson Fire. For ALS-level acuity calls, an 
ALS-level transport unit is dispatched to respond and for BLS-
level acuity calls, a non-transport unit (usually a fire engine staffed 
with a paramedic fire captain) is dispatched to respond. 

Responding ALS transport units are usually quicker to arrive 
to campus than BLS transport units as there are about four 
ALS medic units within a few mile radius of campus while BLS 
transport units are about six miles away. Regardless of whether 
the call was deemed BLS or ALS, patients transported by an ALS 
transport unit were considered as an ALS disposition for Tuscan 
Fire.

This study’s primary purpose is to examine UAEMS’ capability to 
determine patient acuity and transport necessity in comparison 
to Tucson Fire units by comparing the overall patient disposition 
determined by both agencies. Due to the nature of collegiate EMS 
and the high turnover for providers due to graduation, this study 
will also assess the evaluation capabilities of individual supervisors 
to determine if significant variation exists. Additionally, as little 
literature exists regarding comparisons of collegiate and municipal 
EMS agencies, a tertiary objective is to provide a case study about 
collegiate EMS effectiveness and evaluation capabilities with 
municipal EMS as a reference.

Materials and Methods

A total of 599 call records were generated for the calendar year of 
2020 by the University of Arizona Emergency Medical Services. 
Data from these call records was extracted using the Report 
Writer functionality of ImageTrend, an interface that allows for 
the generation of reports containing the minimal information 
requested. The data collected did not include identifiable markers, 
and thus access to Personal Health Information (PHI) was avoided 
using this method. A waiver of consent for the data used in this 
study was obtained from the University of Arizona Institutional 
Review Board (see Appendix A).

Of these 599 call records, 368 were complete Patient Care Reports 
(PCRs), 160 were designated as missed calls (a result of situations 
where UAEMS does not make patient contact due to cancellation 
or other reason), 35 were designated public assists (low-acuity 
calls that do not require full PCRs to be generated), 23 were 
designated late arrivals (PCRs which are potentially incomplete 
due to arrival after Tucson Fire’s evaluation has begun) and 13 are 
uncharacterized (Figure 1). 

Every PCR includes a section for the final patient disposition 
(ALS transport/BLS transport/patient refusal) as independently 
determined by both UAEMS and TFD; this information will be 

used to compare both agencies’ assessment of the same patients. 
While only complete PCRs containing Tucson Fire and UAEMS’s 
patient dispositions were used to analyze the effectiveness of 
UAEMS’ medical evaluations, an additional 37 PCRs were excluded 
due to inaccurate data for patient disposition. Upon retrospective 
review, one supervisor was found to have conflated final patient 
disposition and UAEMS operating capacity, resulting in “BLS” 
being selected for every patient disposition. This was confirmed 
upon review with said supervisor, and verbal confirmation was 
made with every other supervisor who responded to a 911 call in 
2020 to ensure this mistake was isolated to one supervisor only. 
With the exclusion of these 37 reports, a total of 331 PCRs were 
used for this statistical analysis.

Each PCR used for this study was sorted into seven distinct call 
types: Assault, Behavioral, Ethanol/Overdose, Falls, Medical, 
Motor Vehicle Accident (MVA) and Other Trauma; a call type 
of Not Applicable (N/A) was also included for any call that does 
not fall under the preceding types. Each PCR was also sorted by 
the level of resources dispatched (ALS or BLS) and by “primary 
impression”, or what was determined to be the main cause of the 
emergency. 

To determine statistical correlation between Tucson Fire and 
UAEMS patient disposition decisions, Cohen’s kappa test was 
performed, using Tucson Fire’s disposition as the baseline for 
comparison. The kappa result of each test will be between -1 
and 1, with 1 implying perfect agreement and any negative 
number showing imperfect agreement, more than what would be 
expected by chance16. The sensitivity and specificity of UAEMS’ 
judgment was also evaluated to determine where the bulk of any 
disagreements lie. For this analysis, a “false positive” is when 
UAEMS has a transport disposition compared to TFD’s non-
transport disposition; when comparing ALS vs. BLS transport 
decisions, a “false positive” is when UAEMS has an ALS disposition 
compared to TFD’s BLS disposition. 

Results

Figures 1 and 2 present the kappa value, sensitivity, and specificity 
of UAEMS’ decision of transport vs. non-transport in each call 
category; the values for UAEMS’ ALS and BLS decisions are 
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Figure 1: A visual representation of the total call 
categorization
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also shown for comparison. Note that the “Assault” call type 
is not shown on the κ value graph, as the small sample size 
prohibited the usage of Cohen’s kappa test. UAEMS’ decision-
making between ALS and BLS by specific call type is likewise 
not shown above, also due to small sample size concerns. While 
the transport decision sample includes all 331 calls from above, 
only calls in which UAEMS and TFD both agreed on transport 
were utilized for the level of care comparison. As a result, the ALS 
vs. BLS analysis has a sample size of 157 calls. Figures 3 and 4 
illustrate an evaluation of transport decision-making for each of 
the 11 UAEMS shift supervisors who responded to more than 10 
included calls over the 2020 calendar year.  Figures 5 and 6 show 
the kappa value, sensitivity, and specificity of UAEMS’ decisions 
regarding transport and level of care for calls separated by initial 
dispatch acuity. The sample used for these two figures contains 
only 312 calls, as only calls with recorded and valid dispatch codes 
were included. Additionally, only 140 of the 312 calls contained a 
transport disposition for both TFD and UAEMS, and these calls 
solely were a part of the sample used to evaluate patient acuity 
decisions.

Finally, an evaluation of UAEMS’ transport decisions was made 
for each primary impression used for a total of 10 calls or more, 
shown in Figures 7 and 8. While all 331 calls were included in 
this analysis, only 6 primary impressions were indicated in 10 or 
more calls, due in part to a total of 64 different impressions being 
selected across all calls included.

Discussion

Recent research suggests that, for medical research particularly, 
kappa values of κ ≥ 0.8 and κ ≥ 0.9 should be considered strong 
and “almost perfect” agreement respectively.17 As such, agreement 
regarding transport decision-making was shown to be “almost 
perfect” when considering calls of a Medical, MVC/MVA and 
unknown (N/A) nature (although the “N/A” call type suffers 
from a relatively small sample size); further, agreement between 
UAEMS and TFD regarding whether to transport a patient was 
considered strong for every call type evaluated.

Most of the variation in UAEMS and TFD transport decisions 
resulted from having a dissenting evaluation of “transport” for 
a patient. This is supported by the near-perfect sensitivity rates 
for each type of call, even when looking across all dispatch levels, 
primary impressions, and call types evaluated. Looking specifically 
at calls separated by primary impression, while kappa values 
fluctuate between 0.6 and 1 (representing “moderate” and “near 
perfect” agreement respectively), sensitivity is a perfect 100% for 
all but one patient disposition.

This trend is mirrored in the evaluation of individual supervisors; 
while the values for the comparison of primary impressions 
decrease compared to TFD impressions when grouped by 
individual supervisor, the sensitivity of “transport” decisions is a 
perfect 100% for 13 of the 15 supervisors included in this analysis. 
The two supervisors with sub-100% percentages (sensitivities 

of 87.5% and 90%) had one call each where they gave a “non-
transport” disposition for a patient TFD determined should be 
transported.

One potential confounding factor central to this analysis that 
should be addressed is the independence of UAEMS’ evaluations. 
While TFD’s transport and patient acuity determinations are 
largely independent, UAEMS is cognizant of TFD’s decisions 
when inputting their final patient assessments in the post-call 
PCR, even if TFD’s evaluation has no physical bearing on UAEMS’ 
evaluation. With respect to individual supervisor evaluations, 6 of 
the 15 supervisors examined gave identical “transport” decisions 
as TFD; however, 3 of these 6 supervisors disagreed with TFD in 
regard to “patient acuity” evaluations, leaving only 3 supervisors 
with no disagreements. While UAEMS consistently demonstrates 
high sensitivity for “transport” evaluations across all categories, 
the disagreement in “patient acuity” evaluations demonstrates 
that UAEMS shows independent evaluation skills when assessing 
a patient’s condition.

The low specificity of UAEMS’ patient acuity evaluation (75%) is 
likely a result of several factors. One specific factor is the difference 
in BLS transport standing orders between UAEMS and TFD 
before Fall 2020 (See Limitations). Additionally, UAEMS is staffed 
exclusively by EMTs, while TFD’s “BLS’’ non-transport response 
units are occasionally staffed by paramedics7; this means that while 
TFD will send paramedics to evaluate situations dispatched at an 
ALS priority, they sometimes also send paramedics to evaluate 
BLS priority situations. As such, it is possible that a predilection 
exists for acuity decisions to match the level of training of the 
evaluator, causing UAEMS’ evaluations to lean towards BLS, and 
TFD’s to lean towards ALS. No firm conclusions can be made at 
this juncture without further investigation.

While transporting patients not requiring ambulance transport to 
an ED isn’t desirable, it is preferable to situations where a patient 
requiring ambulance transport to an ED is deemed stable enough 
to not necessitate emergency transport. Based on the consistently 
high sensitivity rates, it can be concluded that UAEMS provides 
a statistically similar patient assessment when compared to 
assessments by TFD.

Limitations

Some limitations were encountered during this experiment that 
should be addressed. While UAEMS’ yearly call volume is normally 
around 900 calls, the COVID-19 pandemic kept many students 
at home and reduced the population on campus, which in turn 
reduced the number of calls available for statistical analysis. In 
addition, the data used for this study is second-hand information, 
whose accuracy is reliant on the provider writing the PCR. Finally, 
UAEMS and TFD possessed different standing orders until Fall 
2020 when UAEMS adopted TFD’s standing orders (See Appendix 
A); as such, some disposition differences can be attributed to 
differences in standing orders regarding patient disposition and 
not differing evaluations of the same patient.
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Conclusion

With TFD’s evaluation set as the standard, UAEMS’s evaluations 
of a patient’s transport necessity has been demonstrated to possess 
near-perfect sensitivity. When paired with a lower (but still high) 
specificity, UAEMS demonstrates a more conservative evaluation 
of patient transport necessity. This case study has also shown, 
albeit with one example, that collegiate emergency medical service 
agencies can provide safe patient evaluations. Additionally, shift 
supervisors were generally consistent in sensitivity, indicating the 
effectiveness of the training of supervisors. 
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