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Medical role of first responders
in an urban prehospital setting
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ABSTRACT:

Background: Almost all North American cities have first responder programs. To date there is no
published documentation of the roles first responders play, nor of the frequency and type of inter-
ventions they perform. Many urban stakeholders question the utility and safety of routinely dis-
patching large vehicles emergently to calls that may not require their services. Real world data on
first responder interventions will help emergency medical services (EMS) directors and planners
determine manpower requirements, assess training needs, and optimize dispatch protocols to
reduce the rate of inappropriate “code 3” (lights and siren) responses.

Objective: Our objectives were to determine how often first responders arrive first on scene, to
estimate the time interval between first response and EMS response, and to examine the frequen-
cy and type of interventions performed by first responders.

Methods: In a prospective observational study, trained observers were assigned to fire department
first responder (FDFR) units. These observers recorded on-scene times for FDFR and EMS units, and
documented the performance of first responder interventions.

Results: FDFRs arrived first on scene in 49% of code 3 calls. They performed critical interventions
in 18% of calls attended and 36% of calls where they arrived first. Oxygen administration was the
most frequent critical intervention, yet occult hypoxemia was common and compliance with oxy-
gen administration protocols was poor.

Conclusions: First responders perform critical interventions during a minority of code 3 calls, even
when “critical” is defined generously. Many “lights and siren” dispatches are unnecessary. Future
research should attempt to identify dispatch criteria that more accurately predict the need for first
responder intervention. First responder training and continuous quality improvement (CQI) should
focus on interventions that are performed with some regularity, particularly oxygen administration.

RESUME ANALYTIQUE :

Historique : Pratiquement toutes les villes d’Amérique du Nord possédent un programme d‘inter-
vention d’urgence. Jusqu’a maintenant, il n’existe aucune documentation publiée quant aux roles
de ces intervenants, ni a la fréquence et au type d’interventions qu'ils effectuent. Plusieurs déposi-
taires d’enjeux en milieu urbain mettent en doute I'utilité et la sécurité de I'envoi d’urgence de
véhicules lourds pour répondre a des appels ou leurs services ne seront peut-étre pas requis. Des
données concrétes quant aux actes des premiers intervenants aideront les directeurs et les planifi-
cateurs des services médicaux a déterminer les besoins en main-d’oeuvre, a évaluer les besoins de
formation et a optimiser les protocoles de répartition afin de réduire le taux de réponses «code 3»
inutiles (lumiéres et siréne).

Obijectif : Nos objectifs étaient de déterminer a quelle fréquence les intervenants d’urgence arrivaient
les premiers sur les lieux de I'incident, d’estimer I'intervalle entre la premiére intervention et celle des
SMU, et d’examiner la fréquence et le type d’interventions effectuées par les premiers intervenants.
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Méthodes : Lors d’une étude prospective, des observateurs qualifiés furent assignés aux unités
d’intervention d’urgence du département des incendies (IUDI). Ces observateurs notérent le délai
d‘arrivée sur les lieux de I'incident pour les unités de IUDI et de SMU et documentérent la perfor-
mance des premieres interventions.

Résultats : Les unités de IUDI arriverent les premieres sur les lieux de Iincident dans 49 % des
appels code 3. Elles effectuérent des interventions critiques dans 18 % des appels auxquels elles
participerent et dans 36 % des appels lorsqu’elles arriverent les premiéres. L’administration
d’oxygéne constituait I'intervention critique la plus fréquente. Or, I'hnypoxémie occulte était
courante et le respect du protocole d’administration de I'oxygéne était inadéquat.

Conclusions : Les premiers intervenants effectuent des interventions critiques pour une minorité
d’appels code 3, méme lorsqu’on utilise le terme «critique» au sens large. Plusieurs répartitions
accompagnées de lumiéres et de sirénes sont inutiles. Les recherches futures devraient tenter
d’identifier les criteres de répartition qui prédisent le plus fidelement le besoin d’une intervention
d’urgence. La formation des premiers intervenants et I'amélioration continue de la qualité
devraient cibler les interventions effectuées sur une base réguliere comme [‘administration
d’oxygene.
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Introduction

The previous two decades have witnessed a proliferation of
Emergency Medical Systems (EMSs) with an increased
ability to provide sophisticated on-scene care. This growth
may be driven not only by public need but by agency-spe-
cific agendas. Over the last 10 years, first responder pro-
grams have experienced parallel growth. In 1990, an esti-
mated 96% of US cities had first responder programs,
although the deployment and utilization of these resources
varied substantially.'?

First responders, usually fire or police units, are typically
activated simultaneously with ambulance personnel. At the
time of this study in Vancouver, British Columbia, fire
department first responders (FDFR) were dispatched code
3 (lights and siren) in 54% of cases (Drew Burgwin, Quality
Assurance Manager, British Columbia Ambulance Service,
Vancouver, BC: personal communication, 1998). Many
urban stakeholders question the utility and safety of rou-
tinely dispatching large vehicles emergently to calls that
may not require their services.

At present there is no published documentation of the roles
of first responders, nor of the type and frequency of inter-
ventions they perform in urban settings. Given that the aver-
age interval between first responder and ambulance arrival is
only three minutes, it is important to determine the frequen-
cy of critical interventions performed prior to the arrival of
more definitive care.” In addition, a description of non-criti-
cal first-responder functions, such as extrication, hazardous
material containment, and crowd control, is warranted. Real
world data on first responder interventions will help EMS
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directors and planners determine manpower requirements,
assess training needs, develop treatment protocols, and per-
haps reduce the rate of inappropriate “code 3" responses.
Our objectives were to determine how often first respon-
ders arrive first, to estimate the time interval between first
response and EMS response, and to examine the frequency
and type of interventions performed by first responders.

Methods

This prospective survey of urban first responder interven-
tions was performed as part of a larger study looking at the
potential impact of new dispatch protocols. Ethics approval
for the study was received from the University of British
Columbia Clinical Screening Committee for Research
Involving Human Subjects.

Setting

Vancouver, BC, is an urban centre covering 113 square
kilometers with a population of 546,000. Residents are ser-
viced by a single ambulance provider, the British Columbia
Ambulance Service (BCAS), which is the EMS agency
charged with providing prehospital care to all residents of
the province. BCAS personnel are trained to an Emergency
Medical Technician-I (EMT-I), EMT-II, or EMT-Paramedic
(EMT-P) level. Ambulance personnel within Vancouver are
distributed amongst 11 ambulance stations, two which are
EMT-Paramedic staffed. First responder resources are pro-
vided by Vancouver Fire and Rescue Service (VFRS), who
maintain 20 fire halls within the city and respond to approx-
imately 27,000 medical calls per year. All members of
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VERS are trained for 32 hours in first responder skills and
16 hours in automated external defibrillator (AED) and
spinal immobilization techniques.

At the time of the study, medical emergency calls were
routed through a central 911 agency to a physically separate
ambulance dispatch centre, where an ambulance dispatcher
designated each call as code 2 (routine) or code 3 (lights
and siren). On all code 3 calls the dispatcher notified the
closest available ambulance crew, then contacted the Fire
Department dispatch centre with the nature and location of
the call. Fire dispatch relayed calls to the closest fire hall
and dispatched an engine or ladder truck in first response.

Data collection and management

To investigate the role of first responders, 4 study observers
were stationed in 5 busy firehalls. The observers, second or
third year medical students trained in data collection and
pulse oximetry, worked five 12-hour shifts per week, usual-
ly from 14:00 to 02:00. During these shifts they accompa-
nied VFRS first responders on all medical calls, completed
standard data collection forms, and performed pulse oxime-
try on patients being treated. They were instructed not to
collect oximetry data if it delayed the treatment of critical
patients or if it placed them in a position of risk. For study
purposes, an oxygen saturation (SpO,) greater than or equal
to 95% was designated as adequate oxygenation.

Study observers synchronized their timers with VFRS
dispatch prior to each shift and recorded all pertinent times
to the nearest minute. Data included VFRS dispatch time,
time at scene, time at patient’s side, time of BCAS arrival,
vital signs, field diagnosis, intervention performed, and
SpO, prior to initiation of treatment.

First responder interventions

First responder interventions were classified as primary criti-
cal, secondary critical, and non-critical. Primary critical inter-
ventions are interventions with the potential to improve
patient outcome during the 1- to 3-minute delay to paramedic
arrival. Secondary critical interventions are useful but less

administration, extrication, fire suppression, hazardous mate-
rial containment, crowd and traffic control, and locating the
patient. Non-critical interventions included patient position-
ing, splinting, spinal immobilization, provision of a verbal or
written report, and assisting BCAS with transport.

Clerical staff double-entered all data into a standard
spreadsheet. To ensure accurate data entry, any discrepan-
cies were clarified using source documents. Descriptive sta-
tistics, including means, medians, and standard deviations
were calculated where appropriate.

Results

During the study period, observers attended 743 code 3 calls.
In 362 (49%) of these, VFRS first responders arrived first. In
255 cases (34%), BCAS personnel arrived first and declined
VERS assistance. In 98 cases (13%), BCAS personnel arrived
first and requested VFRS assistance. In 28 calls (4%), most
often related to cardiac arrest, a second VFRS unit was called
in to provide assistance. Our primary interest was in the 49%
of calls where VFRS personnel were first on scene. Unless
otherwise noted, the following data refer to this subset of calls.

In this group, the median time interval from call receipt
to VFRS arrival at scene was 2 minutes (range 0-12, n =
361) and median time to the initiation of first responder
interventions was 1 minute. The median time to BCAS
arrival was 5 minutes (range 1-14, n = 347), and the time
interval from arrival at scene to patient’s side was 1 minute
(range 0-3, n =299).

Table 1 summarizes demographics and clinical parame-
ters from 366 patients treated by first responders during 362
calls. Most patients were male, and the mean age was 40.
Study observers were not permitted to examine patients or
measure vital signs; therefore, data was recorded as “miss-
ing” if first responders failed to convey them to observers.

Table 1. Characteristics of 366 patients in 362 calls where
Vancouver Fire and Rescue Service (VFRS) arrived before
emergency medical services

time-dependent and less likely to directly improve patient out- ch af:ft:ﬂtstics Data missing ()
comes. Non-critical interventions are other activities carried |- Jfemale 257/103 6
out by first responders. Because of the lack of previous  pean age
research addressing first responder interventions, these defin- (standard deviation [SD]) 40 (18) 7
itions were established by consensus prior to the study by the =~ Mean pulse (SD) 98 (25) 46
investigators and the BCAS Medical Advisory Committee. Mean respiratory rate (SD) 18 (10) 20
. .. . . . .. Mean Glascow Coma Score (SD) 13 (2 19

Primary critical interventions included oxygen administra- ¢ i cepio o %) 110 (30) 14
tion (when SpO, < 95%), airway manoeuvre, airway suction,  Mean oxygen saturation (SD) 88 (12) 72
airway insertion, assisted ventilation, CPR, AED use, and = Oxygen given prior to
bleeding control. Secondary critical interventions included BCAS arrival: 1 (%) 148 (40) 0
oxygen administration (when SpO, >95%), oral glucose  B<AS = British Columbia Ambulance Service
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Table 2 summarizes the field diagnoses and pulse oxime-
try data collected for the 366 eligible patients. The most com-
mon field diagnosis was drug or alcohol overdose (34%), fol-
lowed by shortness of breath (8%), collapse or found down
(7%), motor vehicle accident (7%), and seizures (7%).

Table 3 shows that oxygen administration was the most
frequent critical intervention (n = 148). Oxygen saturation
data was collected from 294 of 366 eligible patients.
Reasons for failure to collect oxygen saturation included, in
order of frequency: poor correlation to pulse, difficulty
accessing patient, lack of cooperation, and pediatric
patients. Of the 294 patients with saturation data, 128 were
relatively hypoxemic (SpO, < 95%). In this group, only 86
patients (67%) were given oxygen, while 62 (37%) of 166
patients with normal saturations were given oxygen.

Table 4 shows that, when they arrived first on scene, first
responders performed a primary or secondary critical inter-
vention during 212 calls (59%). This figure falls to 133 calls
(37%) if only primary critical interventions are considered.

Discussion

Existing studies suggest that EMT-P interventions are per-
formed during 5% to 20% of code 3 calls.** However, out-
side the setting of cardiac arrest,”" there are no peer-

Table 2. Pulse oximetry according to prehospital diagnosis

reviewed publications dealing with the medical roles of first
responders. Given this relative vacuum of information, we
attempted to acquire descriptive data defining the role first
responders play in urban prehospital care.

In this study, first responders arrived first in only 49% of
calls. This is surprising, given the fact that Vancouver has
half as many ambulance stations as fire halls, and is one rea-
son why first responder impact is limited. Several factors
may contribute to this. First, ambulance crews are more
likely to be on the road than in the hall, thus eliminating the
30 to 60 second roll-out period. Second, the dispatch centre
was staffed by ambulance personnel, who may have dis-
patched their own units prior to the fire company. A dis-
patch system with simultaneous fire and ambulance notifi-
cation might increase the proportion of calls where FDFRs
arrive first. FDFR impact was also limited by the fact that,
when BCAS arrived first, they declined first responder
assistance in 72% of cases, perhaps reflecting a degree of
professional rivalry that exists between the two services.

In this study, the most common “critical” first responder
interventions were oxygen administration, crowd and traf-
fic control, bleeding control, airway manoeuvres, and air-
way insertion (Table 3); however, during the 9-week study,
first responders performed primary critical interventions
(corrected for oxygen saturation) during only 133 (37%) of

No. with Median O, % given O,

Field diagnosis n=366 % of total oximetry saturation Range by VFRS
Drug/alcohol overdose 125 343 104 91 (19-100) 38
Respiratory / shortness of breath 30 8.2 26 93.5 (78-99) 67
Collapse 27 7.4 20 95.5 (89-99) 22
Motor vehicle accident 25 6.9 18 98 (97-100) 8
Seizure 25 6.9 23 93 (86-99) 60
Trauma, minor 20 55 15 96 (92-99) 15
Head injury 18 4.9 13 97 (92-99) 22
Other 18 4.9 9 98 (95-99) 33
Violence 15 4.1 14 95.5 (92-99) 13
Chest pain, other 12 33 12 97.5 (95-99) 83
Trauma, major 10 2.7 7 96 (90-97) 80
Psychiatric 8 2.2 7 96 (95-99) 25
Fracture 6 1.6 6 97.5 (96-99) 33
Hemorrhage 5 1.4 4 95 (86-98) 20
Chest pain / myocardial infarction 3 0.8 3 98 (94-99) 100
Chronic disorder 3 0.8 3 91 (86-97) 33
Diabetes 3 0.8 2 96.5 (93-100) 100
Dead on arrival 3 0.8 0

Abdominal pain 3 0.8 2 97 (85-98) 33
Airway obstruction 2 0.5 2 97 (96-98) 0
Cardiac arrest 2 0.5 0 100
Neurologic / cardiovascular accident 1 0.5 2 94 (91-97) 50
Burns 1 0.3 1 96 100
Infectious disease 1 0.3 0
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362 calls when they arrived first on scene, or 18% of the
743 code 3 calls studied.

Given the relative infrequency of critical first responder
interventions seen in this study, it seems an unnecessary and
potentially dangerous duplication of services to routinely
dispatch both a fire apparatus and an ambulance code 3,
only to have first responders render no necessary services in
the majority of cases, although there may be a subset of
calls where illness severity (e.g., cardiac arrest) justifies a
dual response. The brevity of the interval between first
responder and ambulance arrival, the infrequency of critical
first responder interventions, and the time and cost required
for training and maintenance of competence argue against
extensive training of first responders in advanced medical
protocols.

Pulse oximetry and oxygen utilization

Based on the work of other investigators,' we defined 95%
as an adequate oxygen saturation. By this definition, 128 of
294 patients with oxygen saturation data were hypoxemic.
Interestingly, oxygen was administered to 62 (35%) of 166
patients who were not hypoxemic and to only 86 (67%) of
those who were. Despite the fact that oxygen is mandated
in the treatment protocols for many of these patients, a sub-
stantial proportion did not receive it, and we found an
alarmingly high incidence of occult hypoxemia in overdose
and seizure patients (Table 2).

In a previous paper, Cydulka and colleagues suggested
that prehospital oximetry could decrease oxygen utilization
by 60%." In our study, oxygen was administered “inappro-
priately” to 62 patients and was withheld inappropriately
from 42 patients; therefore, while prehospital oximetry
might reduce inappropriate oxygen administration, this
effect would be balanced by increases in appropriate uti-
lization. The net effect would be more “accurate” oxygen
administration — a worthy goal — but potential cost sav-
ings would be limited.

Limitations

We attempted to acquire data on a representative sample of

tions” performed, since these patients often require airway
manoeuvres or oxygen administration. Our results are,
therefore, most generalizable to urban inner city settings
and less generalizable to suburban or rural EMS systems.
The study may also have been biased by the fact that our
observers collected most data between 14:00 and 02:00.

Table 3. First responder interventions performed during 362 calls

n % of calls
Primary critical intervention
Oxygen administered (saturation < 95%) 920 25
Bleeding control 38 10.5
Airway manoeuvre 38 10.5
Airway inserted 37 10.2
Assisted ventilation 36 10
Airway suction 3 0.8
Cardiopulmonary resuscitation
(CPR) started 3 0.8
Automated external defibrillator used 1 0.3
Secondary critical intervention
Oxygen administered (saturation > 95%) 58 16
Crowd/traffic/safety 38 10.5
Search for patient 9 2.5
Extrication/access 5 1.4
Oral glucose given 2 0.5
Fire suppression 0 0.0
HAZIMAT* at scene 1 0.3
Non-critical intervention
Gloves worn 316 87
Report to BCAS 269 74
Patient positioned 220 61
Vitals recorded 152 42
Assist with BCAS equipment 126 35
Assist with moving patient 109 30
Cervical immobilization 27 7.4
Assist with CPR/ventilation 27 7.5
Injury splinted 3 0.8
Assist with transport to hospital 2 0.5

*HAZIMAT = hazardous materials.

Table 4. Interventions performed when fire department first
responder arrived first (n = 362)

No. of calls (%)

Primary or secondary ~ Non-critical

Interventions
performed per

Primary critical

code 3 first responder calls, but the distribution of our field call (m intervention critical intervention _intervention
diagnoses suggests we may not have accomplished this. ? 2;3 Si';; 13(5) EZ:)'T; ;? E?'g;
Three diagnostic categories — overdose, collapse, and 5 9 @2.5) 29 (8.0) 46 (12.7)
seizure — constituted 49% of all calls. This probably 3 2 (0.6) 4 (1.0) 53 (14.6)
occurred because the busiest two fire halls in our study were 4 28 (7.7) 28 (7.7) 49 (13.5)
in close proximity to the downtown east side of Vancouver, 5 4 (1N 5 (14 93 (25.7)
an area whose population has a high incidence of drug and ~ ~ 3 0 (0.0 1.(03) 71 (19.6)
alcohol abuse. The disproportionate rate of “substance  Calls (n) with

abuse” calls likely inflated the number of “critical interven- 2Tintervention 133 (36.7) 212 (58.5) 333 (92.0)
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This interval represents the busiest FDFR call period; it was
chosen to maximize study efficiency, but it may also have
influenced the type of patient seen.

This study overestimates the rate of critical interventions.
Actions like oxygen administration, airway manoeuvre, air-
way insertion, and bleeding control were considered “criti-
cal,” but in reality, it is not clear that these or other first
responder interventions actually improve patient outcomes.
While we defined several interventions as critical, the only
first responder intervention shown to be effective is defib-
rillation.”'*"?

Because first responders knew they were being studied,
the Hawthorne effect may have come into play. Perhaps,
outside the study framework, first responders perform even
fewer interventions. In spite of the above biases, which
would lead us to overvalue first responders, our study sug-
gests that first responders usually do not perform critical
interventions, although this may not be the case in suburban
or rural EMS systems where ambulance response times are
longer.

Future studies should address the question of which, if
any, first responder interventions improve patient outcomes
and should attempt to identify the sub-group of calls that
justify dual (fire and ambulance) code 3 response.

Conclusions

First responders perform critical interventions during a
minority of code 3 calls, even when “critical” is defined in
extremely generous fashion. Many “lights and siren” dis-
patches are unnecessary. Future research should attempt to
identify dispatch criteria that more accurately predict the
need for first responder intervention. First responder train-
ing and CQI should focus on interventions that are per-
formed with some regularity, particularly oxygen adminis-
tration.
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