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Abstract

Background—Emergency medical services (EMS) personnel commonly encounter sepsis, yet
little is known about their understanding of sepsis.

Study Objectives—To determine the awareness, knowledge, current practice, and attitudes
about sepsis among EMS personnel.

Methods—We performed an anonymous, multi-agency, online survey of emergency medical
technicians (EMTSs), firefighter-emergency medical technicians (FF-EMTS), and paramedics in a
metropolitan, 2-tier EMS system.

We compared responses according to the level of EMS training, and used multivariable logistic
regression to determine the odds of correctly identifying the definition of sepsis, independent of
demographic and professional factors.

Results—Overall response rate of study participants was 57% (786/1390), and greatest among
EMTs (78%; 276/350). A total of 761 respondents (96%) had heard of the term sepsis. EMTs and
FF-EMTs were at significantly reduced odds of correctly defining sepsis compared to paramedics,
independent of age, sex, and years of experience (EMTs, OR=0.44, 95%CI:0.3,0.8; FF-EMTs,
OR=0.32, 95%CI:0.2,0.6,). Overall, knowledge of the clinical signs and symptoms and
recommended treatments for sepsis was typically greater than 75%, though best among
paramedics than EMTs or FF-EMTSs (p<0.01). The majority of respondents believed sepsis is not
recognized by EMS “some” or “a lot” of the time (76%, 596/786).

Conclusions—EMS personnel demonstrated an overall sound awarenessof sepsis. Knowledge
of sepsis was less among firefighter-EMTs and EMTs compared to paramedics. These results
suggest that paramedics could be integrated into strategies of early identification and treatment of
sepsis while EMTs may benefit from focused education and training.
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Introduction

Emergency medical services (EMS) providers are important for the recognition and
treatment of patients with critical illness. During out-of-hospital care, both paramedics and
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emergency medical technicians (EMTSs) identify patients with critical cardiovascular
diseases such as ST-segment elevation myocardial infarction and stroke, using both
subjective and objective criteria. These criteria include historical features, such as dyspnea
and chest pain, clinical findings, or triage tools like the 12-lead electrocardiograms and
stroke scales.(1-7) Through out-of-hospital recognition, EMS providers initiate a cascade of
critical care that improves both system efficiency and clinical outcomes.(8-10)

Out-of-hospital providers also commonly encounter patients with sepsis, a syndrome with a
hospital mortality that exceeds myocardial infarction and stroke.(11) Objective, physiologic
findings during out-of-hospital care of patients with sepsis are heterogeneous, and not
specific to patients with infection and inflammatory response.(12) As such, EMS providers’
knowledge and awareness of sepsis may play a key role in pre-hospital recognition and care.
Potential roles for EMS in the care of patients with sepsis may include both diagnostic and
therapeutic interventions. Prognostic markers, such as pre-hospital lactate, may be measured
among patients at greatest risk for sepsis, and subsequently used for advanced hospital
notification or to guide early treatment.(13) Observational data suggests that delivery of
fluid resuscitation during out-of-hospital care of patients with sepsis may improve early
resuscitation in the emergency department.(14)

Thus, EMS providers’ awareness and knowledge of sepsis could play an essential role in
these early care pathways. Yet, little is known about the clinical acumen of EMS providers
regarding their understanding of sepsis.(15) We conducted a survey investigation to
determine the understanding of sepsis among EMT and paramedic EMS providers. We
hypothesized that paramedics would demonstrate greater clinical knowledge of the
definition and signs and symptoms of sepsis compared to EMTs or fire-fighter EMTs,
independent of demographic and experiential factors.

Materials and methods

Study design

Measures

We conducted an anonymous, on-line survey measuring the awareness, knowledge, and
attitudes about sepsis among EMS providers. Participating EMS providers, including
paramedics, fire-fighter-emergency medical technicians (FF-EMT), and privateemergency
medical technicians (EMT), were recruited from the three largest EMS agencies in King
County, Washington. Participants were identified through local EMS directors.

We developed the questionnaire using content from previously published surveys of the
general publics” and physicians’ knowledge and awareness of sepsis.(16, 17) Twelve items
were reviewed by a focus group of three EMS directors,one emergency medicine physician,
ten intensivists, and two senior paramedics. This group was chosen because they would not
otherwise be included in the main study population, but their medical practices and training
programs commonly involve emergency care of patients with sepsis. Using feedback from
the group, the questionnaire was revised to contain 10 questions (shown in supplemental
Appendix). Our final survey included questions which focus on the awareness and
recognition of sepsis, the comparative mortality of sepsis with other critical conditions, and
how often EMS providers failed to recognize sepsis. We assessed knowledge ofsepsis
practice and frequent treatments used by EMS personnel in additional questions. We also
assessed respondents’ attitudes about the role of EMS in diagnosis and treatment of patients
with sepsis. Response options included Likert-type scales and dichotomized “yes/no”
options. We also included questions to assess respondents’ demographic and professional
characteristics (e.g. age, gender, years of experience at current EMS paosition).
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Data collection and recruitment

Data were collected between March 2009 and February 2010. Study staff contacted EMS
directors to request internal distribution of an email invitation to participants. This email
included an anonymous link to the secure study website (Catalyst Web Tools®, University
of Washington). Because responses were anonymous, we were unable to identify those
individuals who had not returned surveys for reminders or who had submitted duplicate
responses. Therefore, we contacted all participants after two and four weeks with thank you/
reminder emails. Access to the survey website was closed 6 weeks after survey distribution.
No incentives were offered. Non-responses were coded as missing data, and respondents
were unable to go back and correct questions during the survey procedure.

Statistical analysis

Results

We compared survey responses across three categories of EMS training: 1) paramedic, 2)
FF-EMT, and 3) EMT. We present continuous data (age, years of experience) as medians
with interquartile range [IQR] due to deviations from normality as assessed from graphical
distributions. We compared continuous variables across categories using Kruskal Wallis
rank test. We present categorical survey responses as proportions, and analyzed using both
omnibus and pairwise XZ tests. Omnibus tests were used for overall comparisons of
awareness and definitional accuracy. A priori, we hypothesized that differences in
knowledge of sepsis's signs and symptoms would occur between paramedics and both
FFEMTs and EMTSs due to extent of training. We used pairwise thests for these
comparisons. To determine the independent association between level of training and
recognition of the correct definition of sepsis, we developed a multivariable logistic
regression using level of training as the independent variable and a correct answer to
question #3 (“Which of the following is the correct definition of sepsis?”) as the dependent
variable. We included a priori confounders, age, gender, and years of experience, in the
model. We used the Huber-White estimator to generate standard errors for regression
coefficients. All tests for statistical significance were two tailed (p<0.05), and we conducted
all analyses were using STATA version 10.0 (StataCorp, College Station, TX). This study
was approved by the University of Washington Institutional Review Board.

Respondents

Awareness

Of the 1,390 individuals contacted (Figure 1), 786 EMS providers responded to the survey
(57%). The majority of participants were fire-fighter EMTs (52%), compared to paramedics
(13%) or EMTs (21%). Male gender was common among all providers (Table 1), with a
greatest proportion among FF-EMTSs (89%). Median age was 42 years [IQR: 33 — 49 yrs],
and significantly lower among responding EMTSs (31 years [IQR: 26 — 41 yrs], p<0.01). We
observed that median years of experience at their current EMS position was highest among
FF-EMTSs (16 yrs [IQR: 10-22 yrs]) and significantly shorter among EMTSs (5 yrs [IQR:
2-14 yrs], p<0.01).

Most respondents (97%) had heard of sepsis (Table 2), and the majority correctly identified
sepsis as having greater hospital mortality than stroke (87%), myocardial infarction (94%),
or trauma (76%). Notably, 36% of FF-EMTs incorrectly identified myocardial infarction and
21% of EMTs identified stroke as having a greater mortality than sepsis, respectively. Most
respondents correctly identified cardiac arrest with greater comparative mortality than sepsis
(76%, 603 of 786).
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Respondents knowledge of the correct definition of sepsis (“Suspicion or presence of
infection with inflammatory response”) was robust, identified by 83 of 102 paramedics
(81%, 95%CI: 72, 88%), 261 of 408 FF-EMTSs (64%, 95%Cl: 59, 69%), and 157 of 276
EMTs (57%, 95%CI: 51, 63%). In a multivariable logistic regression model, we observed
that both EMTs (OR=0.32, 95%Cl: 0.18, 0.58) and FF-EMTs (OR=0.44, 95%Cl: 0.25, 0.75)
were at significantly lower odds of correctly identifying the definition of sepsis compared to
paramedics (p<0.01 for both). This association was independent of provider age, gender, and
years of experience at current EMS position, none of which were significantly associated
with correct definitional awareness (p>0.05 for all). A majority of paramedics (63%),
FFEMTs (82%), and EMTs (86%) responded that the 2001 Consensus Conference definition
of sepsis was accepted by their specialty.

In general, paramedics’, EMTs’, and FF-EMTs’ knowledge of common clinical signs and
symptoms was good (Figure 2). Over half of all respondents identified fever, tachycardia,
tachypnea, and altered mental status as signs which increase their suspicion for sepsis. A
greater proportion of paramedics selected these clinical signs, compared to EMTs and FF-
EMTs, except for altered mental status. FFEMTs were less likely, on average, to select
hypotension as a sign which increased their suspicion for sepsis (41%, N=160). Even though
the majority answered correctly regarding knowledge and clinical sign/symptoms of sepsis,
most of respondents suggested that the diagnosis of sepsis was missed some or a lot of the
time (76%, N=596 of 786). Respondents less commonly identified, on average, the currently
recommended treatments for sepsis, with only antibiotics identified by a majority (Figure 2).
Among paramedics, the recommendations for volume resuscitation, corticosteroids, and
tight glucose control were identified twice as often than by FF-EMTs or EMTs (p<0.01 for
each).

Current practice

Attitudes

Among paramedics, 98% (N=100) reported routine use of intravenous access, and 99%
(N=101) reported routine delivery of intravenous fluid prior to hospital arrival in patients
with suspected sepsis. Paramedics, on average, self-reported delivering > 1.5 liters (35%) of
fluid compared to <0.5 liters (2%), 0.5-1.0 liters (30%), or 1.1-1.5 liters (18%).Fewer
paramedics reported routine use of diuretics (2%) or vasopressors (46%) when caring for
patients with suspected sepsis.

Most respondents agreed (55%) or strongly agreed (26%) that paramedics can identify
patients at great risk for sepsis. EMTs most commonly endorsed these choices (92% with
either), compared to FF-EMTSs (75%) or paramedics (69%). EMTs also most commonly
agreed that out-of-hospital providers may improve outcomes in sepsis (42% agreed, 38%
strongly agreed), while paramedics were most likely to be unsure (25%) or disagree (15%).

Discussion

In a multi-agency survey of EMS providers, we observed that most respondents recognized
the term “sepsis”, and could correctly identify the definition and its associated signs,
symptoms, and treatments. Paramedics had, on average, a better understanding of sepsis
than FF-EMTs and EMTs. Yet, we found that most out-of-hospital providers believed the
diagnosis of sepsis is missed during out-of-hospital care. Our results suggest that future
research is needed to understand how the role of paramedics could be enhanced in sepsis,
while additional training and education may be needed for first responders.
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Despite an excessive mortality and evidence supporting early, aggressive treatment, sepsis
patients are not typically well-integrated into EMS evaluation and care, in comparison to
other conditions such as ST-elevation myocardial infarction or stroke.(19-24) There may be
multiple barriers preventing greater participation by EMS, including inadequate
understanding of sepsis by EMS as well as insufficient appreciation for the optimal EMS
role in early triage and care for sepsis patients.(15) The current investigation focused on the
EMS understanding of sepsis. Because sepsis will present with significant heterogeneity in
the field, without a specific disease-defining symptom or time course, broad knowledge of
common signs and symptoms is essential if pre-hospital providers are to effectively identify
and treat possible patients at risk for sepsis.(25) While this heterogeneity in presentation
challenges accurate recognition, many EMS providers in this survey correctly identified a
potential range of presenting signs and symptoms.

The findings may support a more active role by paramedics in the care of sepsis. The
acceptable level of understanding and knowledge of sepsis by paramedics provides support
for more detailed research into methods to refine case recognition, triage, and treatment.
Examples of such research could include efforts to improve triage models for out-of-hospital
critical illness based upon objective findings.(26) Implementation studies of these triage
tools may involve alternate destinations of care, where greater volume centers may lead to
improved outcomes in sepsis.(27) Paramedics’ recognition of patients at greatest risk of
sepsis would be essential to facilitate studies which evaluate point-of-care diagnostics during
pre-hospital care. Early recognition of sepsis by paramedics will support greater study of
field treatments which are adapted from emergency department or hospital-based guidelines.
(14, 28) Important early steps to consider include descriptive epidemiology and
observational studies of EMS treatment for highest risk sepsis patients.Taken together,
paramedics’ robust awareness and knowledge of sepsis provides a foundation for research
into many knowledge gaps in early sepsis care.

However, we observed differences in the knowledge of sepsis clinical features and
treatments when comparing paramedics to EMTs or FF-EMTs.Although this may be
expected given the differences in training and responsibilities, the role of EMTs is essential
as their subjective assessments may play a key role in proper triage.(29) For example, EMTs
may cancel paramedic (e.g. Advanced Life Support) responses en route, despite the presence
of potentially serious chief complaints or abnormal vitals signs, thus limiting the benefits of
EMS involvement.(30) Alternatively EMTs can have a beneficial role in early identification
as evidenced by successful triage of stroke and traumatic injury by EMTs and FFEMTSs.(7,
31)

As such, the current study results suggest an opportunity to improve training and education,
particularly among first responders. Greater education could involve empiric, diagnostic
protocols, simulation of sepsis scenarios, or system-level toolkits.(15,32,33) Similar
education interventions were developed in ST-elevation MI and stroke, leading to greater
efficiency of out-of-hospital diagnosis and treatment.(33,34) Because nearly 90% of the
general public has never heard the term “sepsis,” EMS providers may also play a key role in
communication to patients and families.(16) With further training, EMTSs could participate
in community outreach programs, similar to stroke and cardiac arrest, while also providing
useful information for patients or families during initial care.(35, 36) We also found that
EMTs had greater relative confidence in paramedicsin their ability to improve the care of
sepsis patients. Ultimately, a broader sense of patient acuity and well-defined
responsibilities among EMTs may create a more integrated system of emergency care for
sepsis patients.
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We recognize several limitations to our study. Our response rate was modest, and data may
not reflect the knowledge and awareness of non-respondents. The response rate was typical
of physician surveys, and is much greater than other web or paper-based EMS surveys.
(37,38) Although our anonymous design limits the objective assessment of response bias,
we observed a broad range in demographic and professional characteristics among
respondents. Another limitation in our design was the absence of case-based scenarios.
Clinical scenarios may test how EMS providers operationalize their knowledge, or provide
context to knowledge questions; however, we emphasized brief survey length to improve
participation. Our findings may not be generalizable to all EMS systems, particularly those
with different organizational characteristics (e.g. 1-tier), rural geography, or different
training curricula. Yet, we queried three types of EMS providers from multiple agencies
with distinct EMS leadership, continuing medical education, and catchment areas in King
County. We also cannot identify if cheating behavior modified the performance of
respondents, including submission of duplicate responses. Because cheating is most
common among unproctored internet tests with high extrinsic motivation or situational
pressures, we do notbelieve this issue contributed importantly to our results.(39) The current
study did not assess challenges related to how EMS identification and care should be
effectively integrated into a regional system of hospital care. Future studies which evaluate
the impact of EMS provider knowledge and treatment of sepsis will require outcome
assessment over the entire critical care delivery system, from out-of-hospital encounters
through hospital-based intensive care.

Conclusions

In a multi-agency survey, we observed a sound understanding of sepsis among EMS
personnel. Knowledge of clinical characteristics and treatment of sepsis was greatest among
paramedics, compared to firefighter-EMTs and EMTs. Taken together, these results suggest
that paramedics could be integrated into strategies of early identification and treatment of
sepsis while EMTs may benefit from focused education and training.
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Non-respondents N =604
Excluded Paramedics N=36
FF-EMTs N =494
EMTs N=74
Respondents N =786
Paramedics FF-EMTs EMTs
N=102 N =408 N=276
Figure 1.

Respondent accrual. Abbreviations. FF-EMTs = firefighter emergency medical technicians,
EMTSs = emergency medical technicians
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(A) Proportion of EMS providers identifying clinical signs and symptoms of sepsis, (B)
Proportion of EMS providers identifying recommended treatments for sepsis. All tests of
significance (PM vs. EMTs; PM vs. FF-EMTS) are p<0.05, except comparing P vs. EMTs
for altered mental status (p=0.37) and antibiotics (p=0.85).
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