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Background: Bystander first aid and basic life support can likely
improve victim survival in trauma. In contrast to bystander first
aid and out-of-hospital cardiac arrest, little is known about the role
of bystanders in trauma response. Our aim was to determine how
frequently first aid is given to trauma victims by bystanders, the
quality of this aid, the professional background of first-aid provid-
ers, and whether previous first-aid training affects aid quality.
Methods: We conducted a prospective 18-month study in two
mixed urban-rural Norwegian counties. The personnel on the first
ambulance responding to trauma calls assessed and documented
first aid performed by bystanders using a standard form.

Results: A total of 330 trauma calls were included, with
bystanders present in 97% of cases. Securing an open airway was
correctly performed for 76% of the 43 patients in need of this
first-aid measure. Bleeding control was provided correctly for
81% of 63 patients for whom this measure was indicated, and
prevention of hypothermia for 62% of 204 patients. Among the
first-aid providers studied, 35% had some training in first aid.
Bystanders with documented first-aid training gave better first aid
than those where first-aid training status was unknown.
Conclusions: A majority of the trauma patients studied received
correct pre-hospital first aid, but still there is need for consider-
able improvement, particularly hypothermia prevention. Previous
first-aid training seems to improve the quality of first aid pro-
vided. The effect on patient survival needs to be investigated.

Editorial comment: what this article tells us

In this prospective study of trauma patients, it was found that correct first aid was provided in a
majority of cases, most often by health care workers. The quality of first aid was better if it was
provided by persons with previous first-aid training.
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A majority of trauma deaths occur at the scene
of injury, often before the arrival of emergency
medical services (EMS), particularly in rural
areas.'> Bystanders to a traumatic injury are in a
position to provide life-saving and time-critical
measures, such as securing a free airway or con-
trol of bleeding, long before the arrival of the
EMS.

The bystander’s role has been thoroughly
investigated in out-of-hospital cardiac arrest.
Various approaches to improving bystander first
aid, such as teaching compression-only resusci-
tation, has led to increased bystander first-aid
response and, in some cases, to improved sur-
vival.>*

Bystander first aid in trauma has received lit-
tle attention, even though it has potential for
mortality reduction.

In a recent review, we found only 11 papers
covering the topic. Reported results, though
scarce, are interesting, suggesting that bystander
first aid resulted in a possible improvement in
survival of 1.8-5%, but how often and how well
first aid was provided varied greatly.” Two
recent studies have reported that injuries were
potentially survivable in 6-20% of trauma vic-
tims who died either at the scene of injury, dur-
ing ambulance transportation, or within 4 h of
hospital arrival.>” Thus, optimization of first
responder actions may improve survival.

The primary aim of this study was to deter-
mine the frequency of first aid given by
bystanders to victims of trauma in a combined
rural and urban Norwegian region. Secondary
aims were to assess (1) whether these first-aid
measures were performed correctly, and (2) to
determine the professional background of first
aiders. We also assessed: (3a) the extent of the
first-aid providers’ previous first-aid training
and (3b) impact of this training on the correct-
ness of the first aid provided.

Methods

We conducted a prospective, observational study.
The study area covered the Norwegian counties
of Finnmark, Troms, and parts of Nordland
County, which comprise the two northernmost
administrative health trusts of Norway. The
region is a mixed urban-rural area covering
80,012 km” with approximately 265,000 inhabit-

ants. The area has four local hospitals as well as
the tertiary trauma centre for Northern Norway.

From 1 October 2012 to 1 April 2014, the per-
sonnel of the first EMS unit to arrive at the
scene of each immediate-response trauma call
registered and evaluated the first aid rendered
prior to their arrival in a standard form.

Inclusion criteria

Trauma calls were defined as calls in which
EMS units were assigned to respond to com-
plaints that fell into the ICD-10 categories VO1-
Y98, excluding intoxications.® Only immediate-
response calls were included.

The form

The form was developed by the authors, two of
whom work as EMS physicians. It was subse-
quently tested in the services during a 3-month
period from May to August 2011. The form was
then adjusted, based on discussion with one
representative from each ambulance base. Forms
were placed in each EMS unit, and written
instructions and information on the project was
attached to the forms. The following information
was collected:

Patient data and environment

On the form, it was recorded whether the
patient was alive, dead, or CPR was in progress
upon the ambulance’s arrival on the scene, and
at the time the EMS unit delivered the patient
to another unit or care facility. From the EMS
patient record, the following data were
obtained: cause of injury, patient’s age and gen-
der, apparent injuries sustained based on EMS’
examination, Glasgow Coma Scale (GCS), pulse
rate, respiratory rate, and blood pressure.

In addition, outside temperature and weather
conditions were documented by the EMS. Mode
of trauma, response time, and assignment driv-
ing distance were recorded from the EMS’
record.

First-aid providers

The following data were collected: number of
bystanders present, number of bystanders
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involved in first aid, whether the bystander had
any prior first-aid training (yes/no/unknown),
the profession of the bystander and whether or
not she/he was currently at work. Health care
personnel present on the scene who were not
part of EMS were included as first-aid provid-
ers, regardless of whether they were bystanders
to accidents at their work place or were random
passers-by.

First aid

The following first-aid measures were selected for
evaluation: securing the scene, provision of free
airway, recovery position, CPR, control of bleed-
ing, and hypothermia prevention. Each measure
was marked as not required, done, done incor-
rectly/inadequately, or should have been done.

Analysis and statistics

The sum of the components of the Revised
Trauma Score (RTS) was used as a measure for
injury severity.’

To quantify overall first-aid performance in
each case, the individual first-aid measures for
every case was scored from —1 to 1. A correctly
performed measure was scored as 1, any non-
indicated measure was scored as 0, and indi-
cated measures not performed or measures per-
formed incorrectly were scored as —1. The sum
was then divided by the total number of indi-
cated measures to provide a total score. The
measure “securing the scene” was omitted from
the score. When comparing first-aid quality
between groups, cases of non-injury, cases with
no measures necessary and cases with no
bystanders present were excluded.

Statistical analysis was performed using SPSS
Statistics for Mac version 21 (IBM Corp.,
Armonk, NY, USA). The specific analysis used
for individual comparisons is specified in the
Results section.

Ethics

The Regional Committee for Medical and Health
Research Ethics, University of Tromsg, approved
of the study 28.01.2011 (Ref. 2010/3328/REK
nord).
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Results

A total of 562 cases were collected, and 154
cases were excluded (due to the following rea-
sons: evaluation of EMS’ own first aid (n = 11),
no assessment of first aid (n = 8), patient’s
record missing (n=7), not an immediate-
response call (n =20), intoxication (n = 33),
non-trauma problem (#=73), no patient
(n = 2)). Further, for 78 cases, no injury was
found and they were excluded from further
analyses.

Patients

The patients had a median age of 36 years
(range 0-93 years, 41 missing), and 65% were
male (28 missing). Forty-eight per cent of the
patients had complete information for RTS
(Table 1). Overall, 22% of injured patients
exhibited abnormalities in at least one of the
physiological parameters GCS, respiratory rate
or systolic blood pressure.

Upon arrival of the EMS on scene, 2% (8/330)
of the patients were already dead, and 1% (4/
330) had ongoing CPR. At the end of the assign-
ment (defined as either the EMS leaving the
scene, delivering the patient to another EMS
unit or delivering the patient to a care facility),
4% (12/330) were dead. The causes of injury are
given in Fig. 1.

EMS response and scene

Median EMS response time, from the EMS noti-
fication by the dispatcher to the arrival at the
scene, was 8.5 min (range 0-74 min). Average

Table 1 Patient injury severity by revised trauma score.

Revised trauma score Per cent of patients

0 7.6% n=12
8 2.5% n=

9 0.6% n=1
10 2.5% n=4
11 5.7% n=

12 81.0% n =128
Total n =158
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Violence 5%

Fire/electricity

Road traffic
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Suicide/self harm 3%

Unknown 3%

Snowmobile/ATV 4%

Struck by object
3%

Fig. 1. Cause of injury.

outside temperature was +1 °C (range —33 to
23). The scene of injury was indoors for 20% of
the patients.

First aid

Figure 2 shows how often individual first-aid
measures were indicated, by per cent of cases
with injured patients, and Fig. 3 shows how
well each measure was performed. Whether
hypothermia  prevention  measures  were
attempted was not correlated with the outside
air temperature (P =0.14, Binary Logistic
Regression Analysis) or to whether the scene of
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Fig. 2. Measure indicated and measure attempted, by per cent of
cases. Absoulte numbers given for each column. Total cases = 330.
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Fig. 3. Quality of indicated first-aid measures.

injury was indoor or outdoor (P = 0.98, chi-
square test), while whether the EMTs assessed
hypothermia prevention as indicated was corre-
lated both with temperature and scene location
(P < 0.01).

Bystanders

Bystanders were present in 97.2% of cases.
There were a median of three people present at
each call, with a median of one first-aid pro-
vider per call. For 79% of calls, there was more
than one bystander present.

The distribution of the first-aid providers’ pro-
fessions is shown in Fig. 4A. In 25% of the
cases, the bystanders were at work when the
injury occurred, 45% were not at work and the
situation was not documented in the remaining
30% of cases. The distribution of the first-aid
providers’ professions, in cases in which they
were at work but were not part of emergency
services (i.e. firefighters and police officers) is
shown in Fig. 4B. A total of 95% of the police
officers who were acting as first aiders were at
work, as were 65% of firefighters and 23% of
health care personnel (not including EMS per-
sonnel in line of duty, who were excluded from
the study).

First-aid training and first-aid quality

In 35% (110/330) of the cases, at least one per-
son with first-aid training was present; in 5%
(15/330) of the cases, none of those present had
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Military 2 %
A Industry/craftsman 6%

Unemployed 3%
Guide/ski patrol 2%

Retired 6%

Other 5%

Service industry
1%
Police 10% ’

Firefighter 17 %

Professional driver
7%
Farming/fishing 3%
Student 1%

Service industry
B 1% Military 3%

Retired 15 % [Farming/fishing 4%

Guide/ski patrol 4%

Other 5%

Missing
12%

School/child care 7%

Industry/craftsman
11%

Fig. 4. (A) Profession of 196 first-aid providers, in cases in which the
profession was recorded. (B) Distribution of professions among
bystanders who were at work when acting as first-aid providers
(excluding police and firefighters). *Excluding personnel of Emergency
Medical Services in line of duty.

first-aid training; and in 60% of cases, the first-
aid training status was unknown. Those with
documented training gave better first aid com-
pared to those with no documented first-aid
training (P = 0.002 mean score 0.56 = 0.75 vs.
0.15 £+ 0.95, Mann—Whitney U-test). This find-
ing was consistent also when police, firefighters
and health care personnel were excluded from
analysis (P = 0.05). First-aid quality did not
vary by profession (P = 0.39, Kruskal-Wallis
test).
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Discussion

In this study, we found that the majority of
trauma patients who needed first aid, received
correct first aid from bystanders, though most
first-aid measures are relatively seldom needed.
There is still room for improvement, particularly
in hypothermia prevention. Health care workers,
firefighters and police officers commonly act as
first-aid providers. Our findings indicate that
persons with previous first-aid training give bet-
ter first aid.

There is little previous research published on
bystander first aid in trauma for comparison. Pe-
linka et al. and Thierbach et al. published
results from urban Germany and Austria.''! In
that material, securing of the scene was per-
formed correctly in 87% of cases. That is better
than in our study, in which this measure was
performed correctly in 72% of cases. Haemor-
rhage control and hypothermia prevention were
performed correctly more often in our study.
Haemorrhage control was done correctly in 70%
in our study vs. 60% in the German/Austrian
study, and hypothermia prevention correctly in
62% vs. 42%. In other studies, first aid has been
provided correctly in a range from 10.5% to
65% of cases.” It is feasible that the difference is
due to patients being more lightly injured in
our study, or because our study area largely
comprises rural areas where bystanders may
have had more time to perform measures before
the arrival of the EMS than in urban areas,
where EMS response times may be shorter.
However, in our analysis, EMS response time
did not correlate with changes in first-aid qual-
ity. First-aid provision may be lower in other
areas because helpers may fear legal repercus-
sion, a phenomenon our area enjoys freedom
from.'?

In out-of-hospital cardiac arrest (OHCA), CPR
rates internationally are reported to vary
between 15% and 55%.*'>'* First-aid rates in
our study were substantially higher, but in line
with CPR rates for OHCA in Norway.">'® This
suggests that bystanders in Norway are moti-
vated to assist in medical emergencies, and are
relatively well trained in first aid and CPR. Our
results may thus be in the higher range of what
can be expected from first-aid coverage in
trauma.

© 2015 The Authors. The Acta Anaesthesiologica Scandinavica Foundation. Published by John Wiley & Sons Ltd. 5
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Our results are encouraging, but still with
room for improvement. Particularly, prevention
of hypothermia has a tendency to be forgotten,
which agrees with findings from Austria and
Germany.''" In international guidelines and
the more common Norwegian first-aid courses,
hypothermia prevention in trauma receives little
attention. Hypothermia has been associated with
worse outcomes in trauma, and its importance
should perhaps be further stressed in guidelines
and courses.'” "’

Health care personnel (EMS not included)
was the most common profession among the
first-aid providers. The majority were off duty,
but almost a fourth were at work when acting
as first-aid providers, suggesting that they are
prone to encounter situations where first aid is
necessary as part of their work. The finding is
in line with the findings of Mauritz et al. in a
study from Vienna.?°

Firefighters and police officers were also fre-
quent as first-aid providers. Other large groups
represented were professional drivers, school
and child care workers, and pensioners. Should
these findings be replicated, these are profes-
sions that may be particularly singled out for
first-aid training.

First-aid training was relatively common, with
a third of first-aid providers having undergone
prior first-aid training. Compared to those with
no documented first-aid training, persons with
first-aid training provided better first aid. There
may be persons with unregistered training in
the group without documented training, but this
would rather reduce the observed difference.
Our results supports that first-aid training
affects the quality of first aid. This study does
not, however, assess whether first-aid training
makes bystanders more likely to step up and
provide first aid in an emergency. Studies that
have examined the effect of first-aid training on
helping behaviour are inconsistent.>!

This study has several limitations. Primarily,
the material does not allow for assessment of
the effect of layperson first aid on survival. The
effect of bystander first aid on survival needs to
be established in order to determine whether
the first link in the trauma chain of survival is
in fact essential to the chain. A study from
mine-infested northern Iraq found a 5.8%
improved survival in trauma patients receiving

first aid.?? In an area with substantially lower
occurrence of penetrating trauma, the effect may,
however, be smaller. Autopsy studies have sug-
gested a potential 1.8-4.5% reduction in mortal-
ity, but more clinical studies are needed.?***

The results in this study are based on the
EMS’ observations made upon arrival at the
scene. Consequently, we do not know how soon
after the injury the patient received first aid, or
the length of time between the arrival of a lay-
person first-aid provider and the EMS. Due to
the study design, with the first responding EMS
unit recording study data, several interesting
variables were not assessed or unavailable. The
most important of these is probably discerning
between different levels of haemorrhage sever-
ity. The study was only granted insight into pre-
hospital journals. These are hand-written and
not always complete leading to missing data on
age, gender and cause of injury.

Conclusions

A majority of trauma victims in our region
received correct first aid. Health care personnel,
police officers, firefighters, professional drivers,
school and child care workers, and pensioners
were often first-aid providers in trauma situa-
tions. Prior first-aid training in first-aid providers
is likely associated with provision of better first
aid. Focused efforts are needed to improve the
practical hypothermia prevention training for
trauma victims targeting the general population.
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