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Abstract

Background—Opioid overdoses are at epidemic levels in the United States. Emergency Medical
Service (EMS) providers may administer naloxone to restore patient breathing and prevent
respiratory arrest. There was a need for contemporary data to examine the number of naloxone
administrations in an EMS encounter.

Methods—Using data from the National Emergency Medical Services Information System, we
examined data from 2012-5 to determine trends in patients receiving multiple naloxone
administrations (MNAS). Logis tic regression including demographic, clinical, and operational
information was used to examine factors associated with MNA.

Results—Among all events where naloxone was administered only 16.7% of the 911 calls
specifically identified the medical emergency as a drug ingestion or poisoning event. The
percentage of patients receiving MNA increased from 14.5% in 2012 to 18.2% in 2015, which
represents a 26% increase in MNA in 4 years. Patients aged 20-29 had the highest percentage of
MNA (21.1%). Patients in the Northeast and the Midwest had the highest relative MNA (Chi
Squared = 539.5, p < 0.01 and Chi Squared = 351.2, p < 0.01, respectively). The logistic
regression model showed that the adjusted odds ratios (aOR) for MNA were greatest among
people who live in the Northeast (aOR = 1.18, 95% CI = 1.13-1.22) and for men (aOR = 1.13,
95% CI = 1.10-1.16), but lower for suburban and rural areas (aOR = 0.76, 95% CI = 0.72-0.80
and aOR = 0.85, 95% CI = 0.80-0.89) and lowest for wilderness areas (aOR = 0.76, 95% CI =
0.68-0.84). Higher adjusted odds of MNA occurred when an advanced life support (ALS 2) level
of service was provided compared to basic life support (BLS) ambulances (aOR = 2.15, 95% CI =
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1.45-3.16) and when the dispatch complaint indicated there was a drug poisoning event (aOR =
1.12, 95% CI = 1.09-1.16). Reported layperson naloxone administration prior to EMS arrival was
rare (1%).

Conclusion—This study shows that frequency of MNA is growing over time and is regionally
dependent. MNA may be a barometer of the potency of the opioid involved in the overdose. The
increase in MNAprovides support for a dosage review. Better identification of opioid related
events in the dispatch system could lead to a better match of services with patient needs.
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Introduction

Opioid overdose deaths have risen since 1999, with the Centers for Disease Control and
Prevention (CDC) first calling the rise in U.S. opioid-related deaths an epidemic in 2012.2 In
2015, 33,091 people experienced an overdose death involving opioids. In 2015, the
mortality rate for synthetic opioids other than methadone (e.g., fentanyl) was 3.1 per
100,000 persons, which represents a 72% increase over 2014 (1.8 per 100,000 persons).!
While the drug overdose burden in the United States is growing, the recent rise in synthetic
opioid overdoses, namely higher potency fentanyl, is likely to further affect future strategies
to respond to this epidemic.

The over-prescribing of opioids is a major driver behind the epidemic.3 Primary prevention
strategies for opioid overdose prevention include the implementation of “pill mill” laws
(e.g., legislation designed to limit a doctor, clinic or pharmacy that is prescribing or
dispensing powerful narcotics inappropriately or for non-medical reasons),* insurance
reimbursement strategies® (e.g., drug utilization review, prior authorization) development or
enhancement of prescription drug monitoring programs,® and adherence to clinical
prescribing guidelines.” The main secondary prevention strategy is administering naloxone
to reverse an opioid-related poisoning. The FDA originally approved naloxone in 1971 to
reverse opioid related-overdoses and has approved two formulations suitable for community
use more recently.

Although Law Enforcement usually arrives at a drug overdose scene first, Emergency
Medical Service (EMS) providers are usually the first health care providers to arrive at the
scene of an opioid overdose. EMS can administer naloxone via intranasal (IN),
intramuscular (IM), or intravenous (IV) routes. Over the years, more EMS patients have
been administered naloxone, as EMS providers treated the growing number of opioid
overdoses.8 That growth has led to legal and regulatory efforts to increase the number of
personnel who can administer naloxone.®-11 In an effort to address the epidemic, additional
public safety personnel, such as firefighters and law enforcement, have been granted
authority to administer naloxone.1% Subsequent evaluations of law enforcement shows safe
naloxone administration.12 In recent years, IN naloxone has become a popular choice for
EMS because of its ease of use in a prehospital setting, with successful reversal rates 66—
83% of the time, similar to other routes of administration.13-17 Although the majority of the
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literature suggests that IN naloxone is effective, some research has shown that the clinical
response time was slower and that more administrations were required to achieve the same
effect as IV.16 It has also been noted that that the change in respiratory rate is slightly less
rapid for IN.1” Dowling et al., found that a combination of IN and IM naloxone produced the
best long-lasting reversal effect.18 Collectively, this information has raised questions
regarding the overall effectiveness of current naloxone dosages, given the rise in synthetic
opioids.

While more public health providers and safety professionals are now able to administer
naloxone, along with laypersons who are helping friends and family members, there has
been little attention to the naloxone dose in light of the overall trend of increasing potency of
opioid-related drugs.1® Milligram for milligram, heroin is many more times more potent
than some prescription opioids, and potency is even greater when combined with other
opioids such as fentanyl. Moreover, during the period 2013 through 2014, the Drug
Enforcement Agency found that drug submissions that tested positive for the synthetic
opioid fentanyl rose by 426%; meanwhile, the Centers for Disease Control and Prevention
revealed that deaths involving synthetic opioids (other than methadone) including fentany!l
increased 80% for the same time period2? and those for heroin increased 26%.21 These
deaths coincided with law enforcement reports of increased availability of fentanyl in certain
geographic locations, with a concentration in the Northeast and Midwest of the United
States.22 However, there is anecdotal evidence that IN naloxone is less effective in reversing
longer-lasting, more potent synthetic opioids such as fentanyl,19 and that multiple doses of
naloxone was used when law enforcement administered naloxone to patients who had
fentanyl in their system.23 On October 5, 2016, the Food and Drug Administration held an
advisory committee meeting to consider potential changes in naloxone dosing, in part, based
on multiple naloxone administrations (MNA) and the increase of more potent illicit synthetic
opioids, such as fentanyl.24

Naloxone use by EMS, as recorded in surveillance data, has been used to measure overdose
incidence as well as to understand seasonal surges in opioid overdoses,2® and has been
shown to correlate with drug overdose visits to the Emergency Department.26 EMS
surveillance data can also identify circumstances where multiple doses of naloxone were
needed, as well as the patterns of naloxone administration, and can provide specific patient
and scene information from the original 9-1-1 emergency call.?’ Other factors, such as the
type of EMS vehicle dispatched, may also be important in determining naloxone use.
Historically, Basic Life Support (BLS) vehicles, typically the first responders in rural
communities, 10 have been less likely to be equipped with naloxone than Advanced Life
Support (ALS) vehicles, although this has been improving over time.

The purpose of this study is to determine if MNA were growing over time and to determine
the circumstances where multiple doses occur. Changes in MNA in a geographic region may
be associated with locations where opioid potency is increasing (such as in the Northeastern
U.S.). Increases in MNA may also inform the public health community about a mismatch
between typically used naloxone doses and changes in the potency of circulating opioids
consumed by drug users. Insights into the patient, environmental, and situational factors that
go into MNA could yield important information for the allocation of resources across first
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responders and response equipment. We were unable to identify any national or large study
of MNA in the literature.

This study used data from the National Emergency Medicine Service Information System
(NEMSIS) for the years 2012 through 2015, and includes all years of publically available
data. NEMSIS provides the framework for collecting, storing and sharing standardized EMS
patient care, which ensures data collection consistency across the United States. During
2012 through 2015, the National EMS Database has collected records of EMS events from
42-45 states with most local agencies participating. These data were consolidated to create
the NEMSIS data set and contain about the same number of weighted records as the
nationally representative National Hospital Ambulatory Care Survey.28 NEM-SIS is not a
weighted dataset, but is considered representative of US EMS activity.28 Additional
information on how NEMSIS was constructed is available.28 This data set includes
demographic data, basic 9—-1-1 call information, details regarding the scene of injury or
illness, and medications administered. For this study, a record was included for analysis only
if naloxone was administered.

Variables and Analysis

Results

The unit of analysis for this study is MNA, which may serve as an indirect measure of
opioid potency, which helps us to understand more about the national opioid crisis. To
evaluate trends in MNA over time, the total number of patients receiving MNA was divided
by the total number of patients receiving at least one dose of naloxone. The result was a
percentage of patients receiving more than one administration. Confidence intervals were
calculated to determine if the rate changes were significant between consecutive years. To
determine if frequencies of MNA were different by geographic region, a two way chi
squared goodness of fit test was used to compare the observed and expected frequencies. An
expected value for each cell in a two-way table was equal to (row total columnx*total)/n,
where n is the total number of observations. To examine predictors of MNA, we created a
logistic regression model in which the binominal dependent variable was whether or not a
person was administered naloxone more than once during 2015. The independent variables
that were thought to influence MNA decisions included demographic (age, gender), clinical
(dispatch complaint, primary symptom, oxygen administered (yes/no), previous
administration of naloxone by a layperson (yes/no), and operational information (incident
location, type of ambulance dis patched, urban/rural area, weekend vs. weekday and
transport outcome). The results of the multivariate logistic regression were presented as
adjusted odds ratios (aOR) with 95% confidence intervals (CI). All data were analyzed using
SAS statistical software version 9.3.

The National EMS data for 2012 show that 95,012 patients were administered naloxone, of
whom 13,765 (14.49%, 95% CI = 14.26%-14.71%) received MNA.. In 2013, the total
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number of patients receiving naloxone increased to 112,844, with 16,281 (14.91%, 95% ClI
= 14.71%-15.11%) patients receiving MNA. In 2014, the total number of patients receiving
naloxone was 127,956 of whom 20,884 (16.32%, 95% CI = 16.12%-16.52%) patients
received MNA and in 2015, 173,016 patients received naloxone and 31,554 (18.24%, 95%
Cl = 18.06%-18.42%) of them received MNA. MNA is increasing at a significant rate for
years 2014 and 2015. Overall, MNA increased 25.8% from 2012 to 2015 (Figure 1).

A comparison of expected MNA and observed MNA by US Census region shows that the
South had a lower MNA (7= 9,954) than what would be expected (7= 13,991) (Chi Squared
=1,164.7, p<0.01; see Figure 2). The West, Northeast, and Midwest had significantly higher
MNA than expected (Chi Squared = 106.46, p < 0.01, Chi Squared = 539.5, p < 0.01 and
Chi Squared = 351.2, p < 0.01, respectively).

Table 1 demonstrates demographic differences between those administered only a single
dose and those receiving MNA. Patients aged 20-29 had the highest percentage of MNA
(21.1%) followed by patients aged 30-49 (20.1%), who had the largest percentage of total
EMS events (n=57,914, 33.5%) in this study. Patients from the South had the largest
number of events receiving naloxone (76,713 or 44.3% of all EMS cases where naloxone
was administered), but these patients had the lowest percentage of MNA (13.0%). The
majority of naloxone administrations occurred in urban areas (80.9%) and, among those
with known urbanicity, MNA was most common in urban areas (18.8%). The most frequent
location for naloxone administrations by EMS providers was a home/residence (7=
105,758, 61.1%) and this was also the location with the highest rate of MNA (19.1%) among
those with known, specific locations. The location with the lowest rates of MNA was a
residential institution (nursing home, jail/prison, 14.0%). MNA was slightly higher for
patients on the weekend (18.5%) versus during the week (18.0%). The reported use of
naloxone among laypersons prior to EMS arrival was about 1% (7= 1,602).

There was large variation in MNA by level of EMS service. BLS and BLS Emergency levels
of service only provided MNA 11.9% and 8.4% of the time, respectively. The Advanced
ALS Level 2 had the highest percentage of MNA (23.1%). EMS also administered oxygen in
46% of the events and, in those events, MNA was more common (19.5%). It was not
common to for MNA to occur during the attempt to revive the patient if the patient was dead
at the scene (11.4%). The vast majority of patients receiving naloxone were transported to
the Emergency Department (90.6%).

Logistic regression was used to assess the factors that influenced MNA (Table 2). Although
most of the independent variables in the logistic regression model were statistically
significant predictors of MNA, the variables with the highest predictive values was U.S.
Census Region, EMS level of Service and EMS primary symptom. The least predictive
independent variable was whether naloxone was administered on a weekend.

Independent variables in the model revealed that the odds of MNA were higher if the patient
was male (aOR =1.13, 95%, CI = 1.10-1.16) and the odds of MNA increased with age for
patients aged 20-29 and 30-49 (aOR = 1.29, 95%, Cl = 1.21-1.39, aOR = 1.27, 95%, Cl =
1.18-1.35, respectively). Compared to the Midwest, the Northeast had the highest odds of
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MNA administration (aOR = 1.18, 95%, CI = 1.13-1.22) and the South had the lowest odds
(aOR =0.53, 95%, CI = 0.51-0.55).

Layperson naloxone use, scene location, dispatch information, and primary symptom also
affected MNA decisions. If a patient has previously received naloxone from a layperson, the
odds of MNA were lower (aOR = 0.55, 95%, CI = 0.46-0.65). The odds of MNA also
differed by urbanicity, with the suburban and wilderness areas having the lowest odds of
MNA (aOR = 0.76, 95%, Cl = 0.72-0.80 and aOR = 0.76, 95%, Cl = 0.68-0.84,
respectively) and urban areas having the highest (aOR = 1.0, reference group). The odds of
MNA were also lower in rural areas compared to urban areas (aOR = 0.85, 95%, Cl = 0.80—
0.89). Compared to a “street or highway,” the odds of MNA were highest when EMS found
the patient at a residence/home (aOR = 1.42, 95%, CI = 1.36-1.48). The dispatch complaint
identified by the emergency medical dispatcher (EMD) from a 9-1-1 call may be unrelated
to the primary symptom determined by EMS once they arrive on the scene. When the
dispatch complaint was identified as an ingestion/poisoning, the odds of MNA were higher
(@aOR =1.12, 95%, ClI=1.09-1.16). Similarly, when EMS professionals arrive on the scene,
they make their own determinations about patient symptoms, and sometimes this does not
match the original information in the dispatch complaint. MNA was highest when EMS
determined that the patient’s primary symptom was a breathing problem (aOR = 1.41, 95%,
Cl = 1.25-1.59), followed by a change in responsiveness (aOR = 1.28, 95%, Cl = 1.15-
1.43). When oxygen was not provided, the odds of MNA were lower (aOR = 0.84, 95%, Cl
= 0.82-0.86). The type of ambulance dispatched was also associated with MNA. Using BLS
as a reference, the odds of MNA were higher for both ALS 1 and ALS 2 levels of service
(aOR =1.58, 95%, Cl = 1.07-2.32 and aOR = 2.15, 95%, CI = 1.45-3.16). Finally, patients
who were treated and transported by EMS providers had the highest odds of MNA (aOR =
1.61, 95%, Cl = 1.47-1.76).

Discussion

The central finding of this study is that MNA is increasing over time. In 2015, nearly one out
of five patients received MNA in efforts to reverse a presumed opioid-related overdose
compared to 14.5% in 2012, an increase of 26%. The odds of MNA were highest in the
Northeastern part of the United States, which is consistent with where the DEA is finding
higher number of fentanyl testing submissions.22 Perhaps, these higher potency opioids are
related to the increase in MNA among EMS providers. Given that police officers, first
response firefighters and other responders can now administer naloxone in some
jurisdictions, and the fact that layperson naloxone is growing,2° these increases in MNA by
EMS providers, are perhaps even more pronounced than what can be captured in EMS data.

Even though the database does not capture dosage forms, given the increase in use of IN
naloxone among EMS providers,19 these results may provide some support for examining
the dosage and concentration of IN naloxone. Drug users can have additional scarring in the
nasal passages that may hamper the absorption of IN naloxone, but the likelihood of this
explaining the results is low. Because the half-life of naloxone is 30-90 minutes,3° multiple
doses of naloxone may be needed when trying to reverse drug overdoses due to long-lasting
opioids.19 However, MNA in pre-hospital settings is usually undertaken because the
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patient’s breathing does not improve following the initial administration, rather than for a
recrudescence of symptoms. Multiple doses related to half-life issues are rarely applicable in
an EMS environment, where the priority for EMS is to manage the airway and immediately
transport to definitive care, but may be pertinent in long rural transports. These results also
confirm that MNA was most likely when there was a change in responsiveness and there
were breathing problems at the injury scene.

Over 90% of the patients were transported to an emergency care facility after any naloxone
administration and only 2.9% were treated and released by EMS. Some of these patients
refused transport. While airway management and opioid reversal using naloxone is a
priority, transport may not be. Notably, the concept of EMS releasing patients after reversal
of opioid overdose is not universally accepted, although it is rather common in some
jurisdictions and has been associated with low mortality.31-33

Two factors might explain lower MNA rates in non-urban compared to other settings. First,
the transport and response times were, on average, longer in rural and wilderness areas than
in urban areas.34 Because the inclusion criterion for this study was any event where
naloxone was administered and because there is no diagnosis in EMS data, we could not
capture on-scene deaths where no naloxone was administered by EMS at all. Because EMS
responses in rural areas are slower compared to urban areas, MNA on an apparently dead
person is less likely after the initial naloxone administration. Second, the level BLS was
more common in rural and wilderness areas® and was staffed differently and equipped
differently than ALS. These differences in urbanicity are consistent with the study findings
that ALS level 1 and level 2 patient encounters had higher MNA, even though naloxone
administration among BLS response crews have been shown to be effective,3® when an
opioid poisoning case is correctly identified.36 This discovery, coupled with the finding that
the medical emergency was identified in the initial 911 call as a drug ingestion or a
poisoning event in only 16.7% of the EMS events where naloxone was used, suggests that it
would be helpful to obtain more detailed information. There were jurisdictions where the
EMS provides additional information to the responding EMS personnel beyond dispatch
complaint, such as the patient’s level of consciousness, breathing effort, and presence or
absence of a pulse. Such jurisdictions are not solely dependent upon the dispatch complaint
to ensure they respond with the appropriate level of service. Regardless, when EMS dispatch
systems know more about the precise nature of the medical emergency, the dispatched EMS
services could be more effective in treating a patient with a drug overdose. Also, this
demonstrates the need for quality assurance programs that close the loop between public
safety answering point for 9-1-1 calls and responders, such that the call-takers can improve
their skills in getting callers to reports on-scene problems accurately.

Supplemental efforts to revive the patient were also assessed, such as layperson use of
naloxone and EMS use of oxygen. In this study the reported use of layperson naloxone
before EMS providers arrived on the scene was rare (<1%). In those cases, EMS
administered MNA less often, suggesting that lay naloxone administration may reduce the
need for EMS to administer a naloxone.
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The odds of MNA were higher when EMS also administered oxygen to the patient. In this
study, 46% of the patients who were administered naloxone received supplemental oxygen,
and MNA was more common (19.5% vs. 17.2%) in those patients who received
supplemental oxygen. The administration of supplemental oxygen for suspected narcotic
overdose is a necessary and standard component of EMS response to and treatment
protocols of a suspected narcotic overdose.3”:38 Approximately half of all patients who
received naloxone did not receive supplemental oxygen. This may be due to prompt
administration of naloxone upon EMS arrival. Therefore, some patients may promptly
receive naloxone, have a reversal of their respiratory depression, and not receive
supplemental oxygen or ventilator assistance. It would be expected that those patients who
do not have a rapid reversal of symptoms with a single dose of naloxone, and who may
require MNA, would receive additional measures (i.e., supplemental oxygen, ventilation
assistance, cardiac monitor) as EMS personnel continue to manage the overdose to prevent
morbidity and mortality. We suspect that in cases where naloxone was administered, absent
of oxygen, there was good patient recovery. Additional studies on this finding are needed.

The use of EMS data for trends and real-time surveillance at the local, state, and national
levels can provide EMS agencies and policy makers with knowledge of sudden increases in
MNA which can in turn inform the need for increasing the number of naloxone doses
required to be carried by EMS personnel. Local-level public health officials have used EMS
data to create hot-spot maps of opioid overdoses and those maps are shared with program
officials managing opioid overdose prevention programs.3® Local, State, and Federal
funding for EMS data systems has the potential to improve real-time surveillance for myriad
public health emergencies, including the opioid epidemic. Integration of MNA data into the
EMS response could improve emergency responses and potentially save more lives. Such
data can be used to help with the targeting naloxone for layperson distribution programs.
Future research directions include studies on IN naloxone and the frequency of MNA among
patients who have used potent opioids, such as fentanyl and the even more potent
carfentanyl, where the DEA has issued a warning that “Carfentanil is surfacing in more and
more communities” on September 22, 2016.40

Limitations of this study include not knowing what route or dose of naloxone was used by
the EMS provider and the exclusion of all calls in which no naloxone was administered.
Nonetheless, it is uncommon for EMS providers to switch routes of administration unless
the patient is unresponsive to IN route and the EMS provider switches to IV route.1® Thus,
in interpreting MNA, there is likely stable routes of administration within each case.
Although NEMSIS has been in development for over 10 years, the NEMSIS research dataset
is relatively new and there are some missing aspects of EMS encounters, such as capturing
all layperson administrations. Also, the national research dataset does not designate the state
associated with the record, and, therefore, MNA associations with specific state opioid
overdose burden is not possible.

Conclusion

This novel study uses EMS patient encounter data to describe the use of naloxone in the
field. It demonstrates a possible method for monitoring real-time opioid potency on a
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national level. Although the national dataset does not include formulation and route of
administration information, many states and localities do include such data, and they can
analyze their own data and make specific and more accurate determinations about naloxone
policy. However, these findings can inform examinations of the appropriate dosage levels for
naloxone at a local level. The findings also underline the need for more accurate 9-1-1 call
information from the public to ensure the best possible deployment of public safety
equipment and personnel. Assuring that responding EMS providers are adequately equipped
to handle the burden of injury and disease they face must be a key part of quality assurance
programs. Recognizing the need for EMS to have adequate naloxone supplies to treat opioid
overdose on a local or regional basis is a key to fighting this epidemic.
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Percentage of patients receiving multiple naloxone administrations (MNA) in an EMS
setting during 2012-15.

Prehosp Emerg Care. Author manuscript; available in PMC 2018 July 02.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Faul et al.
16,000
13,99
14,000
12,000
9,954
10,000
7,867 7,764
8,000 . ;
6371 5,969 5,967
6,000 5,221
4,000
2,000
o 2 2
Island Areas Midwest Northeast South West
Expected MNA B Observed MNA
FIGURE 2.

Multiple naloxone administrations (MNA) by U.S. census region in an EMS setting.
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Table 2

Naloxone administration doses and population characteristics as reported by emergency.

OddsRatio Estimate Lower CI  Upper CI

Gender
Female 1.00 - -
Male 1.13 1.10 1.16
Unknown 1.13 0.94 1.37
Age
ages 0-19 1.00 - -
ages 20-29 1.29 121 1.39
ages 30-49 1.27 1.18 1.35
ages 50-64 1.05 0.98 1.12
ages 65 plus 0.84 0.78 0.91
Region
Midwest 1.00 - -
Island Areas 1.39 0.28 7.02
Northeast 1.18 113 1.22
South 0.53 0.51 0.55
West 0.99 0.95 1.03
Urbanicity
Urban 1.00
Rural 0.85 0.80 0.89
Suburban 0.76 0.72 0.80
Wilderness 0.76 0.68 0.84
Unknown 112 1.05 1.19
Weekend
Monday-Thursday 1.00 - -
Friday-Sunday 1.02 0.99 1.04
Layperson Administration
No Previous Naloxone 1.00 - -
Previous Naloxone 0.55 0.46 0.65
L ocation
Street or Highway 1.00 - -
Home/Residence 1.42 1.36 1.48
Other Location 1.26 1.19 1.33
Residential Institution (Nursing Home, jail/prison)  1.12 1.05 1.19
Trade or service (business, bars, restaurants, etc) 1.22 1.14 1.30
Unknown 1.42 1.33 1.52

Dispatch Complaint

Other 1.00 - -
Ingestion/Poisoning 112 1.09 1.16
Unknown 1.00 0.97 1.03
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OddsRatio Estimate Lower CI  Upper CI

Ambulance Service Level

BLS 1.00 - -
BLS Emergency 0.45 0.30 0.68
ALS, Level 1 1.58 1.07 2.32
ALS, Level 1, Emergency 1.15 0.78 1.69
ALS, Level 2 2.15 1.45 3.16
Unknown\Other 1.46 0.99 2.15
Oxygen
Provided 1.00 - -
Not Provided 0.84 0.82 0.86

Primary Symptom

None 1.00 - -

Bleeding 0.75 0.52 1.07
Breathing Problem 141 1.25 1.59
Change in responsiveness 1.28 1.15 1.43
Choking 0.97 0.56 1.68
Death 0.76 0.67 0.86
Device/Equipment Problem <0.001 - -

Diarrhea 241 0.96 6.03
Drainage/Discharge 1.72 0.61 4.89
Fever 151 0.90 2.53
Malaise 0.70 0.55 0.88
Mass/Lesion <0.001 - -

Mental/Psych 0.93 0.81 1.07
Nausea/\Vomiting 0.59 0.46 0.78
Pain 0.87 0.74 1.02
Palpitations 0.83 0.52 1.33
Rash/Itching 0.28 0.04 213
Swelling 1.12 0.38 3.32
Transport Only 0.73 0.44 121
Unknown 1.06 0.95 1.19
Weakness 0.82 0.71 0.96
Wound 0.85 0.57 1.27

Disposition

Dead at the Scene 1.00 - -

Treated and Released 1.09 0.96 1.23
Treated, Transferred Care 1.44 1.29 1.61
Treated, Transported by EMS 1.61 1.47 1.76
Treated, Transported by Law Enforcement 0.78 0.33 1.84
Treated, Transported by Private Vehicle 0.90 0.32 2.57

Source: National EMS Information, 2015.
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