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ABSTRACT

INTRODUCTION: To evaluate the attitudes of prehospital emergency health care workers towards spinal
cord immobilization in trauma patients.

MATERIAL AND METHODS: This is a descriptive study, and its participants were 407 pre-hospital emergency
healthcare workers working in a province in the west of the country between April 2022 and October
2022. The data were collected online with a questionnaire consisting of twenty-four questions. Statistical
significance was defined as a p value of 0.05 for all analyses.

RESULTS: 73% of the participants that they decided to perform routine spinal cord immobilization in all
trauma patients regardless of the clinical findings. 85% of the participants said they generally preferred
the backboard for spinal cord immobilization of trauma-injured people.

CONCLUSIONS: The study showed that prehospital emergency health care workers stated that they rou-
tinely perform spinal cord immobilization in every traumatized patient, despite knowing the indication for

spinal cord immobilization of trauma patients.
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INTRODUCTION

Approximately six million people die annually due
to trauma [1]. Trauma ranks first among the causes
of death in the young age group in Tlrkiye, where
a significant portion of the population consists of
young people and children [2]. According to the
Turkish Statistical Institute data, trauma is responsi-
ble for 12.9% of all age group deaths [3]. In Trkiye,
30.9% of the patients who are given pre-hospital
emergency health services (PEHCS) are trauma pa-
tients [4]. Although significant system traumas and
different complications can be encountered in trau-
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ma patients, spinal cord injuries hold an important
place in PEHCS. Traumas are first place in the aetiol-
ogy of spinal cord injuries [5]. Spinal cord injuries are
a predictable and preventable public health problem
with significant financial impacts on the healthcare
system [6]. Traumatic spinal cord injuries can cause
significant morbidity and mortality, as well as many
neurological problems, such as loss of motor and
sensory functions [7]. Most deaths in traumatic spi-
nal cord injuries occur within the first four hours.
This situation renders PEHCS crucial in spinal cord
injuries [8].
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The main goal of PEHCS is to deliver quality
emergency medical care to the sick and injured out-
side the hospital as soon as possible. PEHCS has
been rapidly growing in recent years, especially in
developing countries, and the number of patients
receiving service is increasing each year. In parallel
with this, PEHCS is one of the fastest-growing areas
in the field of health sciences [9]. Effectively perform-
ing spinal cord immobilization and transferring the
patients to appropriate hospitals according to their
medical needs in PEHCS can not only ensure the sur-
vival of the patients but also reduce the possibility of
permanent neurological problems. Early emergency
intervention in patients with spinal cord injury will
significantly reduce the progression of neurological
damage. One of the most important steps in the
emergency medical care of patients with spinal cord
injury is spinal immobilization of the traumatized
patient [10]. Vacuum stretchers are reported as an
important alternative in some sources, together with
the backboard in immobilizing the traumatized pa-
tient, and spider belts are generally used as auxiliary
equipment for immobilization [11]. In addition to
the fact that immobilization performed in PEHCS
is life-saving, complications that may occur due to
the application of immobilization equipment, and
their adverse effects on mortality and morbidity have
been frequently discussed in recent years [12].

This study sought answers to the questions of
what the equipment preferences of PEHCS employ-
ers are in spinal immobilization of traumatized pa-
tients, what attitudes PEHCS staff has in making
their decisions to immobilize or not to immobilize,
and what side effects they observe in their patients
after immobilization. Although many studies on the
equipment used in spinal cord immobilization of
traumatized patients exist in the literature, the lack
of sufficient studies evaluating the attitudes of PE-
HCS in Turkiye renders this study important. Evaluat-
ing the attitudes and observations of PEHCS workers
will contribute to the literature.

MATERIAL AND METHODS

The present study is descriptive, and its partici-
pants were 407 PEHCS professionals working in a
province in the west of the country between April
2022 and October 2022. The data were collected
online with a questionnaire consisting of twenty-four
questions. The universe of the study consisted of PE-
HCS employees working in this province (N = 600).

There was a minimum sample size to perform the
planned analyses, with the goal of recruiting as
many as possible. By using OpenEpi software (Dean
AG, Sullivan KM, Soe MM. OpenEpi: Open Source
Epidemiologic Statistics for Public Health, Version
3.01 www.OpenEpi.com, updated 2013/04/06), the
sample size was determined as 234 participants
[Population size (N): 600, Hypothesized % frequency
of outcome factor in the population (p): 50% =+ 5,
Confidence limits as % of 100 (absolute = %) (d):
5%, Design effect (for cluster surveys-DEFF): 1]. Of
these 600 PEHCS employees, 407 participated in the
study voluntarily.

Instruments

Pre-hospital emergency health services employ-
ees in Turkiye work according to a spinal immobiliza-
tion guideline created according to the Canadian-C
Spine Rules. For spinal immobilization, ambulances
have a backboard and vacuum stretcher. PEHCS em-
ployees choose either of these two options at their
discretion, as there are no formal criteria for which
one to choose. To evaluate the attitudes of PEHCS
staff towards trauma patients, the study data was
collected with a questionnaire form. The first part
of the questionnaire consisted of seven questions
(age, gender, educational status, job title, experience
in the profession, region of the station where you
work, and type of the station you work) to deter-
mine the socio-demographic and descriptive charac-
teristics of the employees. In the second part of the
questionnaire, there were 17 questions including
the equipment preferred by PEHCS employees in
spinal cord immobilization, the attitudes of PEHCS
employees to decide on spinal cord immobiliza-
tion according to the Canada-C Spine Rule, and the
complications observed in patients who had been
treated with a trauma board. The questions in the
survey are questions that have not been applied be-
fore and were prepared based on the opinions of 10
academicians who are experts in their fields.

Data collection

After explaining the aim and method of the
002597 study to each one, the questionnaire form
online was applied, which was prepared via “google
forms”, for those who agreed to participate in the
study. The number of PEHCS staff actively working
in the city where the survey was conducted was 600
employees. Of these 600 employees, 407 agreed to
participate in the survey and 197 did not choose to
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participate in the survey. There were no incomplete
or missing responses to the survey. The survey was
not applied to the employees who were not actively
working. Those who accepted to participate in the
study were able to continue the study by clicking the
“| agree to participate in the study” button before
filling out the questionnaire. In this way, consent
was obtained in the digital environment. The ques-
tionnaire was applied by taking precautions so as
not to allow the same person to answer repeatedly.
Since the survey form was filled out online, partic-
ipants were allowed to fill it out at any time. No
rewards or incentives were offered to those who
completed the survey.

Statistical analysis

All the data were analyzed using IBM SPSS for
Windows version 25.0 (Armonk, NY: IBM Corp.).
Used were mean, standard deviation, normality tests
and chi-square tests for statistical evaluation. The
statistical significance level was defined as p < 0.05.

Ethical considerations

The study was conducted in line with the prin-
ciples of the Declaration of Helsinki. This study was
approved by Mugla Provincial Health Directorate
(E-15682851-062.07.04-850, 28.04.2022) and X
University, Medical Research Ethics Committee (E-
99166796-050.06.04-595573-211, 10.03.2022).

RESULTS

A total of 407 people participated in the study. It
was determined that 54.3% of the PEHCS employ-
ees participating in the study were between the ages
of 26-35, 53.1% were women, and 43.5% were
undergraduates. When the titles of the participants
were examined, it was determined that the highest
rank was Paramedic (55.8%) and Emergency Med-
ical Technician (35.4), and 32.9% had professional
experience between 11-15 years (Tab. 1).

85% of the PEHCS workers who participated in
the study stated that they preferred the backboard
for spinal cord immobilization of the injured with
trauma, and 15% preferred the vacuum stretcher.
When the equipment preference of the participants
was compared with the education level, titles, and
experience in the profession, no statistically signifi-
cant relationship was found (p > 0.05).

73% of the participants declared that they de-
cided to perform routine spinal cord immobiliza-

Table 1. Distribution of participants’ sociodemographic

characteristics

Features n %
Age 25 years and under 86 211
26-35 years 221 54.3
36-45 years 88 21.7
46-55 years 12 2.9
Gender Male 191 46.9
Female 216 53.1
Education | High school 21 5.2
Associate degree 171 42.0
Undergraduate 177 435
Graduate 38 9.3
Title Physician 17 4.2
Paramedic 227 55.8
Emergency medical 144 354
technician
Nurse/Medical officer 19 4.7
Experience | 1-5 years 106 26.0
IPr:;Teession 6-10 years 94 23.1
11-15 years 134 32.9
16-20 years 46 1.3
21 years and above 27 6.6
Station Urban 308 75.7
Area Rural 99 243
Total 407 100.0

tion in all trauma patients regardless of the clinical
findings. In addition, the participants listed the
conditions that were effective in deciding to per-
form spinal cord immobilization in trauma patients
as pain or tenderness in the spine (73%), history
of high-energy trauma (71.7%), anatomical de-
formity in the spine (66.3%), neurological findings
(60%), altered level of consciousness (52.6%), and
inability to communicate with the patient (47.4%)
(Tab. 2).

The PEHCS workers who participated in the study
listed the complications they frequently encountered
in patients after spinal cord immobilization as in-
creased agitation (76.2%), increased pain (66.6%),
respiratory distress (48.4%), and soft tissue tender-
ness (20.9%) (Tab. 3).

According to the answers given by the PEHCS
workers who participated in the study, it was report-
ed that almost all of the ambulances had a spider
belt on the backboard. 84% of the PEHCS workers
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said they used spider belts in every patient they
transported with a backboard (Fig. 1).

DISCUSSION
Although there are various types of equipment
used for spinal cord immobilization in spinal trau-
mas in PEHCS, two types of equipment come to
the fore. These are the backboard and the vacuum

1%
15%

84%

Il Anytime Sometime | don’t use

FIGURE 1. Spider belt usage status of the participants

stretcher. In spinal cord immobilization, the head,
neck, and trunk should be kept aligned and fixed
[13]. Fischer et al. [14] concluded that this could be
done via a backboard or vacuum stretcher. In the
study of Mahshidfar et al. [15], in which they com-
pared the backboard and vacuum stretcher, it was
emphasized that the backboard was superior to the
vacuum stretcher in terms of ease and speed of ap-
plication, immobilization rate, and patient comfort
in spinal cord immobilization of trauma patients.
In the study of White et al. [16], it was reported
that considering the normal shape of the human
spine has curvature as opposed to a rigid back-
board, there may be better alternatives to a rigid
backboard to protect the spine. In their study, Jones
Rhodes et al. [17] suggested that vacuum stretchers
can be a safer and more comfortable alternative to
the backboard for spinal cord immobilization. More
than three-quarters of the PEHCS workers who par-
ticipated in this study stated that they preferred the
backboard for spinal cord immobilization of trauma
patients. The present study shows no statistically sig-
nificant relationship between stretcher preferences
and educational status, title, and experience in the
profession.

Although using a backboard in trauma patients
has many benefits, some studies emphasize its var-
ious side effects. Barney et al. [18] reported that
patients at risk of developing pressure ulcers might
suffer from severe pain if placed on a backboard

Table 2. Backboard practice of the participants

Questions Answers n %
Do you routinely apply a backboard in all trauma patients regardless of Yes 297 73.0
clinical findings?
No 110 27.0
Do you practice a backboard in the presence of altered consciousness? Yes 214 52.6
No 193 47.4
Do you apply a backboard in case of pain or tenderness in the spine? Yes 297 73.0
No 110 27.0
Do you apply a backboard in case of neurological findings? Yes 244 60.0
No 163 40.0
Do you apply a backboard in case of an anatomical deformity Yes 270 66.3
in the spine? No 137 33.7
Do you apply a backboard to the ones with high-energy trauma? Yes 292 71.7
No 115 283
If communication with the patient is not possible, would you apply Yes 193 47.4
a backboard? No 214 526
Total 407 100.0
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Table 3. Complications observed in patients who underwent spinal cord immobilization with a backboard

Questions Answers n %
Has the agitation increased? Yes 310 76.2
No 97 23.8
Has the pain increased? Yes 271 66.6
No 136 334
Is there respiratory distress? Yes 197 48.4
No 210 51.6
Has tenderness started in soft tissue? Yes 85 20.9
No 322 79.1
Total 407 100.0

for a long time. In a study conducted on healthy
volunteers who had no pain before, it was reported
that back and neck pain started after only one hour
of lying on the backboard, and the pain continued
after 24 hours [19]. Berg et al. [20] reported that
tissue hypoxia developed in the sacral tissues of
healthy adults 30 minutes after they were fixed to
the backboard. In another study, pressure sores were
reported as a potential complication in long-term
backboard applications [21]. In a study by Jones
Rhodes et al. [17], immobilizing trauma patients
on a backboard was associated with morbidity, in-
cluding pressure sores, inadequate breathing, and
increased intracranial pressure. PEHCS workers who
participated in this study reported that they ob-
served complications such as increased pain, respira-
tory distress, soft tissue tenderness, and agitation
in patients with backboard application. The com-
plications observed by PEHCS workers are generally
consistent with the literature.

Recently, it has been seen that the vacuum
stretcher is popular in some European countries.
Vacuum stretchers are filled with small polystyrene
beads, and the air inside the stretcher is pumped
out, allowing the polystyrene beads to harden. Thus,
the vacuum stretcher takes the shape of the pa-
tient’s body and ensures that the patient remains
motionless. In the study of Pernik et al. [22], vacuum
stretchers and backboards were compared regard-
ing pressure ulcer development. It has been shown
that the vacuum stretcher can reduce the incidence
and severity of pressure ulcer development com-
pared to the backboard. At the same time, back-
boards were associated with more pain compared to
vacuum stretchers by the patients [23]. In the study
of Rahmatalla et al. [24], the most commonly used

backboard and vacuum stretcher were compared
in terms of effectiveness in limiting the involuntary
movements of the patient while being transported
in the ambulance, and it was reported that the vacu-
um stretcher was more effective in reducing involun-
tary movements. In the study by Wampler et al. [25],
it was suggested that the vacuum stretcher is safer
than the backboard in reducing the patient’s move-
ment in the ambulance in potential spinal injuries.
In another study, vacuum stretchers and backboards
were compared in terms of comfort, application
speed, and degree of immobilization. The vacuum
stretcher was more effective than the backboard
in terms of comfort and application speed. As for
the degree of immobilization, it was reported that
the vacuum stretcher fixed the body better [26]. In
their study, Quinn et al. [27] supported the prefer-
ence for vacuum stretchers over backboards in terms
of immobilization and comfort of the patient. The
International Commission for Alpine Rescue (lcar
Medcom) recommends that spinal cord immobiliza-
tion with a vacuum stretcher will be more effective
in potential spinal injuries [28]. Although there are
studies in the literature suggesting that the vacuum
stretcher may be a better alternative for possible spi-
nal injuries, only one-sixth of the PEHCS workers in
this study expressed that they preferred the vacuum
stretcher for stabilizing trauma patients.

Spider belts are used as fixation equipment and
trauma boards for spinal cord immobilization of
trauma patients in PEHCS. There are some discus-
sions in the literature about the use of spider belts.
According to a 2020 study conducted in Germany,
it was emphasized that when patients were immo-
bilized on a backboard with a spider belt system, the
remaining movement of the cervical spine could be
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performed effectively when additional headblocks
were used [29]. In addition, it is said that spider
belts used in patients immobilized on the backboard
may cause compression of the neck vessels and an
increase in intracranial pressure, especially in pa-
tients with swallowing difficulties [30]. The study of
Bauer and Kowalski [31] on healthy people reported
that spider belts have a restrictive effect on lung
functions. In another study, it was reported that
spider belts worsen respiratory mechanics in patients
with chest trauma and that the removal of spider
belts improves lung parameters in such injuries [32].
It was observed that almost all of the ambulances of
the participants of this study had spider belts, and
PEHCS staff used them in most of the patients who
were fixed with backboards.

It is clear that backboards can be beneficial as
a spinal protection measure during the recovery of
trauma patients from the injured position in PEHCS.
However, there is still no proven data that exposing
these patients to a backboard during transport pre-
vents injury from worsening [30]. In some countries,
it is known that there are applications where the
backboard is used as a rescue tool and that the spine
protection measures are continued independently of
the backboard during the transport of the patient
[16]. At the same time, studies show that using a
backboard may cause complications in patients. To-
day, although spinal cord immobilization and back-
board have become synonymous with each other,
the use of a backboard during transport has been
restricted in some emergency health services proto-
cols worldwide. In most countries, the concept of
“spine protection measures” has begun to be adopt-
ed instead of routine backboard application during
the transport of trauma patients [21]. To determine
which patients will need spinal cord immobilization,
it is necessary to establish criteria for patients who
are truly at high risk [33]. According to the publi-
cation of the National Association of Emergency
Physicians and the American College of Surgeons
Trauma Committee in 2014, the criteria for patients
to be immobilized with a backboard and spider belt
were determined [16]. In the literature, it is reported
that there is increasing evidence that using selective
criteria that provide spinal cord immobilization with
a backboard, with the decision of PEHCS staff, is
effective and safe [17]. More than two-thirds of the
participants in this study stated that they routinely
use backboards in all trauma patients. In addition,
the participants supported using a backboard in cri-

teria such as the presence of altered consciousness,
spinal pain or tenderness, neurological complaints,
anatomical deformity in the spine of trauma pa-
tients, and high-energy trauma mechanism. How-
ever, in the present study, it was observed that most
participants performed spinal cord immobilization in
trauma patients, even if the trauma patients did not
meet these criteria.

Limitations

Participants may have deliberately given mislead-
ing answers to the questions. On the other hand,
since the data is collected online, there may be
some negations, such as security concerns about the
electronic environment, respondents’ uncertainty,
problems accessing the data collection form, mis-
understanding of the sensitivity of the research, and
problems in accessing the web page. In addition,
the results are valid only for the health personnel
who completed the data collection form and cannot
be generalized to other populations

CONCLUSIONS

Pre-hospital emergency health services staff is
generally aware of the indications for providing spi-
nal cord immobilization in trauma patients. How-
ever, even if the patient does not have a condition
that requires spinal cord immobilization, the general
practice in routine is to provide spinal cord immo-
bilization in all trauma patients. Although vacuum
stretchers are seen as an alternative to spinal cord
immobilization, PEHCS workers currently use back-
boards and spider belts extensively. Complications
observed by PEHCS workers in spinal cord immobili-
zation are in line with the literature. However, there
is a need for further studies to help determine the
absolute indications and contraindications for spinal
cord immobilization of the trauma patient in PEHCS.
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