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Abstract
Background: Use of ketamine in the prehospital setting may be advantageous due to its
potent analgesic and sedative properties and favorable risk proﬁle. Use in the military
setting has demonstrated both efﬁcacy and safety for pain relief. The purpose of this study
was to assess ketamine training, use, and perceptions in the civilian setting among
nationally certiﬁed paramedics (NRPs) in the United States.
Methods: A cross-sectional survey of NRPs was performed. The electronic questionnaire
assessed paramedic training, authorization, use, and perceptions of ketamine. Included in
the analysis were completed surveys of paramedics who held one or more state paramedic
credentials, indicated “patient care provider” as their primary role, and worked in nonmilitary settings. Descriptive statistics were calculated.
Results: A total of 14,739 responses were obtained (response rate = 23%), of which 10,737
(73%) met inclusion criteria and constituted the study cohort. Over one-half (53%) of
paramedics reported learning about ketamine during their initial paramedic training.
Meanwhile, 42% reported seeking ketamine-related education on their own. Of all
respondents, only 33% (3,421/10,737) were authorized by protocol to use ketamine. Most
commonly authorized uses included pain management (55%), rapid sequence intubation
(RSI; 72%), and chemical restraint/sedation (72%). One-third of authorized providers
(1,107/3,350) had never administered ketamine, with another 32% (1,070/3,350) having
administered ketamine less than ﬁve times in their career. Ketamine was perceived to be
safe and effective as the vast majority reported that they were comfortable with the use of
ketamine (94%) and would, in similar situations (95%), use it again.
Conclusion: This was the ﬁrst large, national survey to assess ketamine training, use, and
perceptions among paramedics in the civilian prehospital setting. While training related to
ketamine use was commonly reported among paramedics, few were authorized to administer the drug by their agency’s protocols. Of those authorized to use ketamine, most
paramedics had limited experience administering the drug. Future research is needed to
determine why the prevalence of ketamine use is low and to assess the safety and efﬁcacy of
ketamine use in the prehospital setting.
Buckland DM, Crowe RP, Cash RE, Gondek S, Maluso P, Sirajuddin S, Smith ER,
Dangerﬁeld P, Shapiro G, Wanka C, Panchal AR, Sarani B. Ketamine in the prehospital
environment: a national survey of paramedics in the United States. Prehosp Disaster Med.
2018;33(1):23-28.
Introduction
Treatment of pain and anxiety constitutes a key component of care, both in the prehospital
as well as in-patient setting.1 However, effective management of pain and anxiety is
challenging in the uncontrolled prehospital environment due to concerns regarding the
hemodynamic side effects and respiratory depressant effects of narcotic and benzodiazepine
Received: April 10, 2017
Revised: May 24, 2017
Accepted: June 2, 2017

doi:10.1017/S1049023X17007142
Online publication: December 21, 2017

Prehospital and Disaster Medicine

Downloaded from https://www.cambridge.org/core. IP address: 34.204.175.38, on 18 Sep 2019 at 09:21:09, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.
https://doi.org/10.1017/S1049023X17007142

24

class medications.2 These concerns are compounded in acutely
injured patients who may have either injuries or comorbid conditions that render them particularly vulnerable to these side effects.
Ketamine hydrochloride is a potent dissociative hypnotic with
both sedative as well as analgesic properties.3 Its use is not limited
to pain control but can also be effective in the short-term management of the delirious or agitated patient.4,5 Although the drug
was initially used widely, reports of dysphoric reactions resulted in
a signiﬁcant curtailment in its use, especially in the prehospital
setting.6 However, use of ketamine has become more common
following recent research in the military setting, regarding its
relative safety and effectiveness in managing acute pain with no
signiﬁcant hemodynamic and respiratory depressant side effects.7,8
Although anecdotal evidence suggests increasing use, there are
no large studies evaluating the prevalence of ketamine use, the
indications for which ketamine use is permitted, and the perception of associated adverse effects among paramedics in the US.
The purpose of this study was to evaluate and describe training,
use, and perceptions of outcomes associated with administration
of ketamine by paramedics nationally.
Methods
Study Design and Setting
A cross-sectional survey of ketamine use by nationally certiﬁed
paramedics (NRPs) was performed. To determine the number of
responses needed to make estimates with 95% conﬁdence,
an a priori sample size calculation was performed. Given that
differences between groups are most difﬁcult to detect when onehalf of the population has the exposure of interest, a 50/50 split
was used in the calculation. A conservative three percent margin of
error was assumed, and it was determined that at least 1,056
responses would be needed. Given the low expected response rates
common to most survey research, 64,519 NRPs with valid email
addresses included in the National Registry of Emergency
Medical Technicians (NREMT; Columbus, Ohio USA) database
at the time of this investigation were invited to participate in
the study.
Study Instrument and Variable Description
A questionnaire was designed to assess the prevalence of ketamine
training, its use among different patient populations (pediatric
versus adult), indications for administration of the drug, route of
administration of the drug, and perceived side effects of the drug
among paramedics. Before administering the questionnaire electronically, cognitive testing was conducted with eight practicing
paramedics to assess readability and consistency in interpretation
of the items.
The ﬁnal questionnaire consisted of 29 items. Respondents
were asked to indicate what type of training they had received
about ketamine, whether their main Emergency Medical Services
(EMS) agency’s protocols allow for the use of ketamine in the
prehospital setting, and for which patient population(s) its use was
permitted. Next, those whose protocols allowed for the use of
ketamine were asked to indicate for which applications its use was
permitted (pain management, rapid sequence intubation [RSI],
chemical restraint/sedation, or procedural sedation). Permitted
routes of ketamine administration were also assessed (intravenous
[IV], intramuscular [IM], or intranasal [IN]). The next section of
the questionnaire asked respondents to report their experience
with administration of ketamine to patients, including how many
times and for what reasons they had used ketamine, their
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perception of success of the medication, their comfort level with use,
and if they would use ketamine again. Success of medication use was
deﬁned as successful (very successful or successful) or unsuccessful
(neutral, unsuccessful, or very unsuccessful). Comfort in administrating ketamine was on a ﬁve-point scale dichotomized as comfortable (very comfortable or comfortable) or uncomfortable (neutral,
uncomfortable, or very uncomfortable). Respondents were also asked
if any patient had experienced an adverse event following the
administration of ketamine, including laryngospasm, excessive
salivation, emergence reactions, respiratory depression, myoclonic
activity, nausea, and vomiting.
Employment characteristics assessed included: community size
served; primary role of the respondent; agency type (ﬁre-based,
hospital, private, government, and tribal); primary service provided
(911 with transport capability, 911 without transport capability,
hazmat, medical transport [convalescent], specialty care transport,
rescue, paramedic intercept, air medical, and other); agency size;
and volunteer status.
Data Collection and Analysis
Data collection was carried out from July-September 2015.
Randomly selected paramedics in the NREMT database who held
current National EMS Certiﬁcation were sent an email with an
invitation to complete the electronic questionnaire. The initial
email contained an explanation of individuals’ rights as a participant and that participation in this study was completely voluntary
with no impact to one’s National EMS Certiﬁcation. Follow-up
emails were sent at one and two weeks after the initial invitation.
Data were collected using Snap10 survey software (Snap Surveys
Ltd; Portsmouth, New Hampshire USA). No identifying
information was collected by the survey software. This project was
approved by the Institutional Review Board of the American
Institutes of Research (Washington, DC USA) and a waiver of
consent was granted.
For data analysis, inclusion criteria consisted of paramedics
who held one or more state paramedic credentials, indicated
“patient care provider” as their primary role, and worked in nonmilitary settings. Only completed surveys were used for analysis.
Descriptive statistics were calculated using Stata 12 (StataCorp
LP; College Station, Texas USA).
Results
A total of 14,739 responses were obtained (response rate = 23%),
of which 10,737 (73%) met inclusion criteria and constituted the
study cohort. The geographic distribution of respondents matched
the NRP population.9 Seventy-one percent of respondents
(n = 7,580) worked in an urban setting (Table 1). Thirty-eight
percent (n = 4,065) of respondents worked for a ﬁre department,
while 31% (n = 3,237) worked for a private ambulance company.
The remainder were hospital-based (17%; n = 1,668), non-ﬁre
governmental agency employed (13%; n = 1,309), or worked for a
tribal EMS agency (0.4%; n = 42). Seventy-seven percent of
providers (n = 8,197) responded to 911 calls and had transport
capability, while seven percent (n = 706) responded to 911 calls
but did not have transport capability from the scene. An additional
six percent (n = 686) were aeromedical responders. Only six percent (n = 614) were volunteers at their main EMS job. Slightly
over one-half (54%; n = 5,774) of respondents worked in an
organization that employed less than 50 Advanced Life Support
(ALS) providers.
Vol. 33, No. 1
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Frequency
(%)
Community Size

Frequency
(%)
Ketamine Education

Rural (<25,000 people)

3,144 (29.32)

Initial Paramedic Training

5,418 (53.31)

Urban (≥25,000 people)

7,580 (70.68)

CME or Paramedic Refresher Training

3,273 (32.20)

Departmental Training

3,361 (33.07)

Trade Conference

1,008 (9.92)
4,229 (41.61)

13

Missing
Agency Type
Fire Department

4,065 (38.35)

Personal Efforts/Initiative

Private

3,237 (30.54)

Missing

Hospital

1,821 (17.18)

Government, Non-Fire

1,431 (13.50)
45 (0.42)

Tribal

138

Missing

8,197 (77.34)

911 with Transport Capability
911 without Transport Capability

706 (6.66)

Air Medical

686 (6.47)

Specialty Care Transport

314 (2.96)

Medical Transport (convalescent)

245 (2.31)

Paramedic Intercept

201 (1.90)

Rescue

43 (0.41)

Hazmat

6 (0.06)
200 (1.89)

Other

139

Missing
Volunteer
Yes

614 (5.80)

No

9,965 (94.20)
158

Missing
Size of Main EMS Agency (# of ALS providers)
Less than 25

3,189 (30.08)

25 to 49

2,585 (24.39)

50 to 99

1,622 (15.30)

100 to 250

1,720 (16.23)

Greater than 250

1,484 (14.00)
137
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Table 1. Demographic Proﬁle of Respondents to the Survey
(n = 10,737) (continued)

February 2018

Agency Protocols Allow Prehospital Ketamine?
Yes

3,421 (32.60)

No

7,072 (67.40)

Missing

244
Buckland © 2017 Prehospital and Disaster Medicine

Service Type

Missing

573

Table 1 (continued). Demographic Proﬁle of Respondents to
the Survey (n = 10,737)
Abbreviations: ALS, Advanced Life Support; CME, continuing
medical education; EMS, Emergency Medical Services.

In regards to education related to ketamine, 53% (n = 5,418) of
respondents reported learning about ketamine during their initial
paramedic program, while 32% (n = 3,273) had received education
on the drug as a part of a paramedic refresher or continuing
medical education, and 33% (n = 3,361) as a part of an intradepartmental training event. Interestingly, 42% of respondents
(n = 4,229) stated that they had sought education on ketamine
independently. Around ﬁve percent (n = 573) of respondents did
not mark any of the training types listed.
Thirty-three percent (n = 3,421) of respondents reported that
their agency allowed prehospital use of ketamine (Table 1). Of those
respondents that had protocols allowing ketamine administration,
approximately two-thirds (65%; n = 2,184) stated that they were
authorized to administer the drug to both adult and pediatric
patients, while 34% (n = 1,134) stated that they could only administer ketamine to adult patients (Table 2). Only one percent (n = 33)
of respondents stated that use of the drug was restricted to pediatric
patients at their agency. Of those who were authorized to administer
ketamine to adults, 66% (n = 2,171) stated that they did not need
online medical control approval prior to administering the drug, 13%
(n = 427) did need online approval, and the remaining 21%
(n = 712) stated that ketamine was a standing order for some uses.
Of those who were authorized to administer ketamine to pediatric
patients, a slightly smaller number (61%; n = 1,355) stated that they
did not need online medical control approval prior to administering
the agent, 20% (n = 445) stated that they did need medical control
approval, and the remaining 19% (n = 410) stated that the ketamine
was a standing order for speciﬁed uses.
The most commonly authorized clinical uses of ketamine were
RSI (72%; n = 2,417) and chemical restraint/sedation (71%;
n = 2,377). Ketamine was also authorized for use as an analgesic
agent (55%; n = 1,849) and least commonly authorized for
procedural sedation (31%; n = 1,044). Nearly all respondents
Prehospital and Disaster Medicine
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Frequency (%)
Authorized Population by Protocol

Frequency (%)
Number of Times Administering
Ketamine Prehospital

1,134/3,421 (33.84)

Adult Only

Never

1,107/3,350 (32.96)

Less than 5

1,070/3,350 (31.94)

33/3,421 (0.98)

Pediatric Only

2,184/3,421 (65.17)

Both
Clinical Applications Authorized for
Ketamine Use

5-10

525/3,350 (15.67)

11-20

231/3,350 (6.90)

More than 20

420/3,350 (12.54)

Pain Management

1,849/3,352 (55.16)

Rapid Sequence Intubation (RSI)

2,417/3,352 (72.11)

Reasons for Administering Ketaminea

Chemical Restraint/Sedation

2,377/3,352 (70.91)

Rapid Sequence Intubation (RSI)

1,366/2,244 (60.87)

Procedural Sedation

1,044/3,352 (31.15)

Chemical Restraint/Sedation

1,235/2,244 (55.04)

Pain Management

1,086/2,244 (48.40)

Administration Route of Ketamine by
Protocol

417/2,244 (18.58)

Procedural Sedation
Intravenous (IV)

3,148/3,352 (93.91)

Intramuscular (IM)

2,181/3,352 (65.07)

Perceived Success of Ketamine
2,156/2,243 (96.12)

Successful
598/3,352 (17.84)

Intranasal (IN)

87/2,243 (3.88)

Unsuccessful

Buckland © 2017 Prehospital and Disaster Medicine

Table 2. Authorized Population, Clinical Application, and
Administration Route of Ketamine Reported by Paramedics
with Protocols to Use Ketamine in the Prehospital Setting
(n = 3,421)
Note: Respondents were able to select multiple options; thus,
item counts are not summative.

Reported Adverse Patient Event (s) with
Ketamine
321/2,243 (14.31)

Yes

1,922/2,243 (85.69)

No
Comfort with Ketamine Administration

authorized to give ketamine reported being allowed to administer
the drug by the IV route (94%; n = 3,148), and 65% (n = 2,181)
were allowed to perform IM administration (Table 2). Only 18%
(n = 598) of respondents were allowed to administer the agent via
an IN route.
Two-thirds of respondents who were authorized to use ketamine reported administering the drug at least once in their EMS
career (67%; n = 2,243; Table 3). Only 20% (n = 651) had used
ketamine more than 10 times. Respondents most frequently used
ketamine for RSI (61%; n = 1,366) and chemical restraint/sedation (55%; n = 1,235).
Ketamine was perceived by nearly all respondents to be
successful when used (96%; n = 2,156), while only 14% (n = 321)
of respondents reported ever experiencing an adverse patient event
after administration (Table 3). The most commonly reported
adverse events included emergence reactions (four percent of
respondents ever administering ketamine; n = 98) and respiratory
depression (four percent; n = 90). Only one percent (n = 22) of
respondents who had ever administered ketamine reported that a
patient experienced laryngospasm.
While most paramedics in this study had limited experience
with ketamine, 94% (n = 2,106/2,245) felt comfortable administering the drug (Table 3). Ninety-ﬁve percent (n = 2,132) stated
they would use the drug again in a similar circumstance.
Discussion
This was the ﬁrst large, national survey to assess ketamine training,
use, and perceptions among paramedics in the civilian prehospital
Prehospital and Disaster Medicine

2,106/2,245 (93.81)

Comfortable

139/2,245 (6.19)

Uncomfortable
Would You Use Ketamine Again Under
Similar Circumstance?
Yes
No
Maybe

2,132/2,241 (95.14)
24/2,241 (1.07)
85/2,241 (3.79)
Buckland © 2017 Prehospital and Disaster Medicine

Table 3. Reported Practices of Paramedics Who were
Authorized to Administer Ketamine in the Prehospital Setting
(n = 3,421)
a

Respondents were able to select multiple options; thus, item
counts are not summative.

setting. Historically, paramedics have been trained to administer
parenteral narcotic and benzodiazepine medications for analgesia
and sedation that may have signiﬁcant depressant effects on
respiratory drive, airway maintenance, and blood pressure.
As prehospital providers often encounter unstable patients without
hemodynamic reserve, options beyond narcotics and benzodiazepine medications to manage these situations are needed. Ketamine
hydrochloride is a dissociative hypnotic agent with additional
analgesic properties which has been used increasingly in
emergency departments.3 Due to its powerful analgesic and
Vol. 33, No. 1
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sedative properties and lower frequency of adverse effects, the use
of ketamine may be advantageous in the prehospital setting.8,10-13
This study demonstrated that many paramedics received
training in the use of ketamine, but only one-third of respondents
were authorized to use ketamine at their agency. Ketamine was
perceived to be safe and effective as the vast majority of paramedics
reported that they are comfortable with the use of ketamine (94%)
and would, in similar situations, use it again (95%).
As ketamine use in the prehospital setting has expanded,
training for prehospital providers has increased. Released in 2016,
the National Continued Competency Program update included
ketamine training as part of the requirements to renew National
Paramedic Certiﬁcation.14 Around one-third of providers reported receiving ketamine training through paramedic refresher or
departmental training. However, the most commonly reported
setting for receiving ketamine education was through initial
paramedic training (53%). Interestingly, nearly one-half of
respondents had taken initiative on their own to learn about the
drug, suggesting that there is strong interest among prehospital
providers regarding ketamine.
Despite the high prevalence of education related to ketamine, it is
interesting that only around one-third of NRPs were authorized to
administer the drug. The most commonly authorized indications for
ketamine use were RSI and chemical restraint or sedation. This is
consistent with the recommendation from the American College of
Emergency Physicians (Irving, Texas USA) Out-of-Hospital Use of
Analgesia and Sedation 2015 Policy Statement suggesting the use of
ketamine for both of these indications.15
Even though one-third of respondents were authorized to
administered ketamine, their providers did not use the drug
frequently. Approximately one-third of providers had never given
the drug, while another one-third had administered the drug fewer
than ﬁve times. A potential barrier to ketamine use noted through
this study was that only 18% of providers authorized to use ketamine were allowed to administer the drug IN. In the military
setting, the Committee for Tactical Casualty Care has recommended the use of IN ketamine in situations where IV access is
challenging.8 In randomized controlled trials, IN ketamine has
been demonstrated to result in signiﬁcant pain reduction compared to placebo with few adverse events.16,17 With this information in mind, the use of IN ketamine in civilian prehospital
protocols should be assessed.
Interestingly, adverse events were perceived by 14% of providers who had administered ketamine, but the overall frequency of
adverse events was not assessed in this study. The most severe
adverse event reported, laryngospasm, was reported by only one
percent of all respondents who had ever administered ketamine in
the prehospital setting. A study of over 8,000 patients similarly
found a very low incidence of this adverse event with no identiﬁable risk factors to identify a particularly vulnerable cohort.18 The
most commonly reported adverse event, a dysphoric emergence
reaction, is a known side effect of ketamine. While these reactions
can be notably difﬁcult to manage, they are typically avoidable with
the use of appropriate dosages of ketamine as well as the addition
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of low dose midazolam.19,20 Despite perceived adverse events
among some providers, nearly all paramedics felt comfortable with
administering ketamine and 95% reported that they would
administer ketamine again under similar circumstances.
Limitations
This evaluation utilized a national questionnaire to assess ketamine training, use, and perceptions among paramedics. As a survey, it suffers a common limitation of response bias. Although
there were a large number of responses, the overall response rate
was low, consistent with most electronic surveys in this population.21 However, based on the sample size calculation, more than
enough responses were received to make estimates with 95%
conﬁdence. Further, the geographic distribution of respondents
was similar to the distribution of NRPs across the United States.22
Employment characteristics of respondents to this questionnaire
were consistent with those of respondents to the 2014 National
EMS Practice Analysis, a population representative of NRPs in
the US.23 For example, in this study, 29% of paramedics worked in
a rural setting compared to 30% of paramedics in the 2014 practice
analysis population. Similarly, 38% of these respondents worked
for ﬁre-based agencies and 31% at private agencies compared to
36% and 30% of the 2014 practice analysis population, respectively. Further, as with all studies requiring self-reﬂection and
report, there is a potential for recall bias. Nevertheless, it is unlikely
that the bias in reporting would be systematic concerning the use
of ketamine.
This cross-sectional study is also unable to comment on the
clinical effectiveness of ketamine, the prevalence of conditions
encountered by EMS providers that would beneﬁt from ketamine
use, or the incidence of adverse events. Further, the proportion of
ketamine use versus other medications (eg, midazolam, etomidate,
or fentanyl) for pain management, chemical restraint/sedation,
RSI, and procedural sedation was not assessed in this evaluation.
A prospective study whose primary endpoint involves measuring
ketamine use and adverse events in a large sample size would be
required to evaluate this question.
Conclusion
This was the ﬁrst large, national survey to assess ketamine training,
use, and perceptions among paramedics in the civilian prehospital
setting. Many paramedics received training in the use of ketamine,
but only one-third of respondents were authorized to use ketamine
in their agency. When used by these paramedics, ketamine was
perceived to be safe and effective as the vast majority reported
that they are comfortable with the use of ketamine and would, in
similar situations, use it again. Future studies are needed to
determine the safety and efﬁcacy of ketamine use in the
prehospital setting.
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