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Prehospital Antiemetic Therapy in Campus-Based EMS Services: 
A Cross-Sectional Analysis of Statewide EMS Protocols

Carlin C. Chuck, BS, NREMT; Roshini Kalagara, NREMT; Isabelle Moseley, NREMT; Thomas J. Martin, BA, NRP

cluding isopropyl alcohol aromatherapy and P6 acupressure. Isopro-
pyl alcohol aromatherapy is a nausea treatment in which patients 
nasally inhale isopropyl alcohol, typically through pads soaked in 
isopropyl alcohol. Some studies have demonstrated efficacy of iso-
propyl alcohol aromatherapy for nausea treatment in the ED9,10 but 
other studies of postoperative nausea suggest that isopropyl alco-
hol aromatherapy with ondansetron does not provide benefit over 
ondansetron alone.11 An ongoing clinical trial is investigating the 
administration of isopropyl alcohol aromatherapy in the prehospital 
setting by providers at the ALS level.12

Another noninvasive antiemetic therapy is P6 acupressure, 
which draws its roots from traditional Chinese acupuncture. The 
treatment involves the application of pressure to the P6 acupressure 
point, located approximately three finger-widths from the wrist in 
the middle of the forearm. However, the efficacy of P6 acupressure 
in the medical setting is an area of debate. One randomized con-
trol trial (RCT) suggested short-term nausea relief in post-operative 
thyroidectomy,13 although two other RCTs regarding post-opera-
tive nausea in laparoscopic cholecystectomy and craniotomy both 
suggested no significant difference between P6 acupressure and a 
control.9,10 However, no studies have tested the effectiveness of P6 
acupressure in the prehospital setting.

In the United States, the treatment options available to prehos-
pital providers are dictated by written protocols as well as on-line or 
off-line orders from medical direction. States may create mandatory 

In the United States, nausea is the chief complaint in up to five 
million ED visits annually.1 In the prehospital setting, nausea 
with and without vomiting occurs in up to 10% of patients.2 

Nausea may result from a gastrointestinal syndrome, but may also 
occur secondary to trauma, cardiogenic causes, or – of particular 
relevance in the college or university setting – the use of alcohol and 
other drugs.3,4 Nausea and vomiting are distressing to patients and 
present the risk of aspiration.2

Ondansetron (marketed under the brand name Zofran) is rou-
tinely used as an antiemetic treatment to relieve nausea and prevent 
vomiting. Several formulations are available, including oral (PO), 
oral dissolving tablets (ODT), intravenous (IV), and intramuscular 
(IM). Studies suggest that ondansetron can be safely and effectively 
administered by prehospital providers at the advanced life support 
(ALS) level via IV, IM, and oral routes.5–8 However, there is a lack of 
literature on the administration of ondansetron by providers at the 
basic life support (BLS) level.

Nausea and vomiting may also be managed with pharmaceuti-
cals such as metoclopramide as well as noninvasive treatments in-
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ABSTRACT

 
Background: Nausea is a common chief complaint in the prehospital setting, and collegiate-based emer-
gency medical services (CBEMS) providers frequently encounter nausea secondary to alcohol intoxica-
tion. Objectives: We hypothesized that high variability would be present in statewide protocols at all 
prehospital provider levels, limiting the use of these therapies in particular for CBEMS organizations 
operating at the BLS level. Methods: A cross-sectional analysis of publicly available statewide emergency 
medical services (EMS) protocols was completed in October 2018 and updated in August 2019 examin-
ing presence of antiemetic therapies at each provider level. The licensure levels of CBEMS organizations 
affiliated with the National Collegiate Emergency Medical Services Foundation (NCEMSF) within each 
state were obtained from the NCEMSF Organization Database. Results: We identified 33 publicly avail-
able model or mandatory statewide EMS protocols which contained an antiemetic protocol/therapy. Of 
these, five (15.2%) included antiemetic therapies at the basic life support (BLS) level. In addition, 256 
NCEMSF-affiliated CBEMS agencies were identified, of which 162 operate at the BLS level. Eight BLS 
organizations (4.9%) operate in states with statewide protocols that include a BLS therapy for nausea. 
Conclusions: CBEMS agencies face wide variation in BLS-level nausea therapies depending on statewide 
protocols. Oral dissolving ondansetron remains largely restricted to the advanced life support (ALS) level. 
Further research should assess the effectiveness of these therapies in the BLS-level prehospital scope-of-
practice.
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protocols that must be followed by all EMS providers in the state or 
model protocols which regional or local authorities may choose to 
adopt.14 The development of statewide protocols is often informed 
by the National EMS Model Guidelines, produced by the National 
Association of EMS Officials.15  Although many states do not rely 
on mandatory or model statewide protocols,14 statewide protocols 
provide an indicator of available therapeutic options and current 
practices. 

Objectives

We sought to characterize the variability across statewide protocols of 
the prehospital management of nausea at the BLS level. As a secondary 
aim, we sought to determine the number of BLS-level CBEMS orga-
nizations in states with BLS protocols that include antiemetic therapy. 

Methods

A cross-sectional analysis of publicly available statewide EMS proto-
cols was completed in October 201816 and updated in August 2019. 
State Department of Health websites as well as Google searches 
were utilized to identify publicly available statewide EMS proto-
cols (Alphabet Inc, Menlo Park, CA, USA). Search terms included 
each state name (including Washington, DC) followed by “EMS 
protocols”; for example, the first search term was “Alabama EMS 
protocols.” In addition, a list of protocols in a previously published 
analysis of statewide protocols by Kupas et al. (2015) was reviewed.14 
Both model and mandatory state protocols, as defined by Kupas et 
al. (2015), were included for analysis. We also reviewed the National 
Model EMS Guidelines.15 For data abstraction, state licensure levels 
were defined as:

•	 Basic Life Support (BLS): Emergency Medical Technician 
(EMT)

•	 Intermediate Life Support (ILS): Advanced Emergency 
Medical Technician (AEMT)

•	 Advanced Life Support (ALS): Paramedic
All states with protocols for nausea management or antiemet-

ic therapies (including in protocols for pain comfort/management) 
were included for analysis, provided the protocols had been pub-
lished within the last 10 years. The following data was abstracted 
from statewide protocols:

•	 Presence of statewide protocol for nausea/vomiting 
management.

•	 Antiemetic therapies at provider level (BLS, ILS, and ALS), 
with PO and ODT ondansetron defined as an outcome 
of interest. Other outcomes of interest included alternative 
antiemetic therapies such as isopropyl alcohol aromatherapy 
or P6 acupressure.

•	 Presence of medical alternatives to ondansetron 
(metoclopramide, promethazine, etc.).

The publicly available National Collegiate EMS Foundation 
(NCEMSF) Organization Database was reviewed in October 2018 
to identify all CBEMS organizations registered with NCEMSF.17 
For all states with publicly available statewide nausea or antiemetic 
therapy protocols, we recorded the number of agencies and each 
agency’s licensure level as categorized in the NCEMSF Organization 

Database: First Responder, Basic Life Support, Intermediate Life 
Support, or Advanced Life Support. Two trained reviewers (C.C., 
I.M.) independently collected data from statewide protocols using 
standardized abstraction forms; interrater reliability was assessed 
using Cohen’s κ and any discrepancies were resolved by the senior 
author (T.M.). Descriptive statistics were generated using R v3.3.2 
(The R Foundation for Statistical Computing, 2018). 

Results

We identified 34 states (including Washington, DC) with publicly 
available model or mandatory statewide protocols published within 
the past 10 years. Of the 34 states, 33 include protocols for prehos-
pital nausea management or antiemetic therapies (Figure 1). Com-
pared to previous literature which excluded 12 states from analysis,14 
our study excluded 17 states from analysis and included the District 
of Columbia. With respect to the five states included by Kupas et al. 
(2015) that we did not analyze,14 Illinois and Alaska no longer have 
their statewide protocols publicly available; Nevada no longer has 
statewide protocols; California delegates protocol development to 
local authorities; and Washington state has not updated their online 
protocols since 2005. Montana has a publicly available statewide 
protocol, but delegates development of nausea protocols to local 
EMS authorities. Of note, Minnesota only provided BLS protocols 
and ALS protocols for pediatrics, while South Dakota only provid-
ed BLS protocols. We abstracted data on antiemetic therapies from 
protocols for nausea management, patient comfort, or pain manage-
ment with κ = 1.

Of the 33 states with statewide protocols for prehospital nausea 
management, 5 (15.2%) contain protocols at the BLS level. Two 
states permit administration of ODT ondansetron (West Virginia, 
Delaware), one permits the use of isopropyl alcohol aromathera-
py (New Hampshire), and two permit acupressure at the P6 point 
through manual techniques or use of a commercial device (Mary-
land, New Mexico) (Figure 2). Arkansas includes ODT ondansetron 
in their protocol, but the protocol did not specify whether this is 
limited to ALS providers. We did not identify any protocols permit-
ting use of intramuscular antiemetics at the BLS level.

Considering BLS, ILS, and ALS provider levels, 26 states (78.8%) 
have protocols that include ODT ondansetron, with 23 (70.0%) of 
these protocols restricting ODT ondansetron administration to ILS 
and higher-level providers.  Ten states (30.3%) restrict ODT ondan-
setron administration exclusively to ALS providers (Figure 2).

The National Model EMS Guidelines also has a nausea proto-
col.15 This protocol includes both IV and ODT ondansetron but 
does not specify protocol scope-of-practice between various provider 
levels. This model protocol also includes the antiemetic alternatives 
of metoclopramide, prochlorperazine, diphenhydramine, and iso-
propyl alcohol, but does not include P6 acupressure.

In total, 256 CBEMS organizations were identified in the 
NCEMSF Organization Database, of which 162 (63%) operate at 
the BLS level (Appendix S1). Eight of the identified BLS organiza-
tions were found to operate within states that contain a BLS ther-
apy for nausea. Two of these CBEMS organizations were in states 
that have statewide BLS protocols for ODT ondansetron (1 in West 
Virginia; 1 in Delaware); 4 were in a state with a BLS protocol for 
isopropyl alcohol aromatherapy (New Hampshire); and two were in 
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a state with a BLS protocol for acupressure (Maryland).  

Discussion

Our data demonstrate that the vast majority of NCEMSF-affiliated 
CBEMS agencies at the BLS level are unable to provide antiemetic 
therapy, as most states with publicly available statewide protocols do 
not offer a BLS therapy for nausea. Only West Virginia and Dela-
ware currently allow BLS providers to provide ODT ondansetron. 
While ODT ondansetron is readily available in the formularies of 
most states identified within the study, most states restrict ODT 
ondansetron to ILS or ALS providers.

Studies suggest that ODT ondansetron is as safe and effective as 
IV ondansetron in the hospital postoperative setting18 as well as su-
perior to saline in the prehospital setting.8 While evidence supports 
the effectiveness of ondansetron in the prehospital setting with ALS 
providers7,19 further research is needed on its usage among BLS pro-
viders. Of note, one prehospital paramedic-restricted study showed 

IV administration of ondansetron to have a stronger effect on nausea 
than ODT administration.5 

One possible rationale for the restriction of ondansetron admin-
istration by BLS providers is the potential for adverse reactions. On-
dansetron administration may lead to cardiac arrhythmias through 
QT prolongation,10 and thus should be used with caution among 
patients with congenital or acquired Long QT syndrome. BLS 
providers are unable to measure QT intervals with an EKG, which 
could lead to inappropriate administration of ondansetron for pa-
tients with comorbid factors.

CBEMS agencies are also impacted by the lack of inclusion of 
alternative antiemetic therapies in statewide EMS protocols. How-
ever, our study demonstrates that the rate of adoption of alternative 
antiemetic therapies at the BLS, ILS, or ALS provider levels remains 
exceedingly low in statewide protocols. In addition, disagreements 
over appropriate dosage of isopropyl alcohol aromatherapy have yet 
to be resolved. For example, one study involved three inhalations of 
isopropyl alcohol over four minutes,20 while New Hampshire EMS 
protocols suggest the same three doses over 15 minutes.21 The clin-

Original Research

50 States plus District of Columbia

34 Statewide Protocols Surveyed

33 States with Specific Nausea Protocols

26 States with ODT Ondansetron
 in Protocols

7 States without ODT 
Ondansetron in Protocols 

(DC,  NE, NJ, SC, SD, TN, WI)

1 State without Antiemetic 
Therapy or Protocol (MT)

10 States Restricting to Paramedics 
Only (CT, HI, ID, KY, ME, 

MN, NY, NC, ND, OK)

13 States with AEMT/IEMT 
Ondansetron (AL, AZ, IA, MD, MA, 
MI, NH, NM, OH, PA, RI, UT, VT) 

1 State with 
Unknown Scope of 

Practice (AR)

2 States with BLS 
ODT Ondansetron 

(DE, VA)

23 States Restricting to 
AEMT and Higher 
(IEMT/Paramedic)

Figure 1. Flowchart of oral dissolving tablet (ODT) ondansetron protocols included by state and EMS provider level.
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ical effectiveness of P6 acupressure lacks a strong evidence base, 
as noted by conflicting results of studies on its use in the hospital 
setting12–14,18,19 and a lack of studies on its use in the prehospital 
setting. Further research should aim to understand appropriate dos-
ages, pharmacodynamics, and efficacy of various antiemetic alterna-
tives to ondansetron such as isopropyl alcohol aromatherapy and P6 
acupressure. Further research should also explore the effectiveness, 
safety, and feasibility of their administration by BLS providers in the 
prehospital setting.

Limitations

Our inclusion criteria limited analysis to states with publicly available 
statewide protocols. This differed from previous literature regarding 
protocol availability and is a limitation of this study.14 Changes in 
protocol guidelines at both state and local levels or changes in the 
public availability of these protocols affected our ability to survey the 
same statewide protocols as previous literature.14

In addition, this study does not survey the “protocol of practice” 
or lex terrae. Many states rely on regional, county, or system-based 
EMS protocols in the absence of or in conjunction with statewide 
guidelines. This means that it is possible that implementation and 
adherence to statewide protocols may vary drastically between indi-
vidual EMS systems. This effect is likely to be especially pronounced 
in states with model statewide protocols, where local EMS proto-
cols may vary from the published model. Since we did not survey 
NCEMSF-affiliated agencies to assess their adherence to statewide 
protocols, it is possible that prehospital antiemetic therapies are used 
more or less frequently than recommended in statewide protocols. 
Therefore, this study was not able to directly measure the prevalence 
of prehospital nausea management. 

Conclusions

This cross-sectional analysis of statewide EMS protocols demon-
strates that the majority of CBEMS agencies operate in geographic 
areas where statewide protocols do not allow antiemetic therapies at 
the BLS level. However, a few select states have implemented pro-
tocols using ODT ondansetron, isopropyl alcohol aromatherapy, or 
P6 acupressure to provide antiemetic therapies at the BLS level pre-
hospitally. Further research should assess the effectiveness and safety 
of ODT ondansetron and alternative antiemetic therapies as BLS 
interventions in collegiate EMS settings. States should consider the 
pros and cons of expanding their BLS nausea protocols during fu-
ture updates.
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