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Background: The knowledge of Emergency Medical Technicians (EMTs) plays a crucial role
in the outcomes of traumatic patients. This study aimed to assess the knowledge of EMTs
about the prehospital care intensity index of spinal cord trauma in Ilam Province, Iran.
Materials and Methods: This cross-sectional study was conducted on 98 EMTs chosen by the
census sampling method. The study data were collected using a researcher-made questionnaire
on the prehospital care intensity index of spinal cord trauma and were analyzed with SPSS 16.
Results: The knowledge of the prehospital care intensity index of spinal cord trauma was at
the advanced level in 87.7% of EMTs and the intermediate level in 15.3% of EMTs. There was
a significant relationship between the technician’s knowledge score and variables such as age,
work record, overtime hours, and the number of missions (P˂0.05).
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Conclusion: EMTs needed more specialized information on spinal trauma. It was
recommended to hold in-service training programs more precisely and consider the training of
necessary skills that most EMTs require.

1. Introduction

A

ccording to the World Health Organization (WHO), more than 5 million people
die each year due to injuries. Based on
this number, the injuries will be the
seventh leading cause of death by 2030
[1]. This accounts for 9% of the world’s
deaths [1]. Traumatic consequences result in serious socioeconomic detriments that are relatively preventable. To reduce mortality, complications,

and disabilities, it is necessary to provide injured patients
with proper treatments and care services, beginning with
prehospital care. Prehospital care is considered the first
component of the traumatic care system [2, 3], whose efficiency has a vital role in the prognosis of traumatic patients. Traumatic spinal cord injury is the leading cause
of morbidity and mortality worldwide. It is estimated
that 768473 to 790695 people suffer from spinal cord
injury each year [4]. Spinal cord injury, amongst various
types of trauma, has the highest priority due to the consequences of spine injuries that often cause permanent
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neuropathy in its sufferers [4]. As reported, nearly threefourth of traumatic events has led to spinal trauma in Australia, 52% of which were accompanied by spine injury
[5]. In the UK, over half of the accident-induced spinal
trauma resulted in permanent damages to the spinal cord.
Patients with traumatic spine injuries are also vulnerable
to neurological trauma caused by secondary injury to the
spine during the therapeutic measures [6].
Continuous clinical examination and necessary initial
interventions can prevent two major traumatic complications, namely neurogenic shock and spinal shock in spinetraumatic patients [3, 7]. Since, a solid understanding of
injury mechanisms and using an optimal emergency management pattern, including the prevention of secondary
injuries by prompt patient’s transference to an appropriate
trauma center, are mainly sought in the care of patients
with traumatic spine, the critical role of prehospital intensive care is the first step of traumatic care system [8-10].
As indicated in several studies, one of the main reasons for the poor performance of prehospital emergency
staff was the lack of traumatic knowledge [11]. Ahn et
al. found that about 2% of traumatic brain injuries are
due to secondary injuries during the transfer of patients
with spinal trauma to care centers, as well as the course
of treatment by Emergency Medical Services (EMS)
staff [6]. Norouzinia et al. reported that 82.6% of EMS
interns had intermediate clinical knowledge, 10.9% had
poor clinical knowledge, and 6.5% had advanced clinical knowledge once faced with a traumatic patient [12].
According to Kumar et al., the mean value of the staff
knowledge and practice of prehospital care was lower
than the average of three nursing groups [13]. Therefore,
the likelihood of secondary injuries can be minimized
through having considerable notice to promoting the existing EMS facilities as well as enhancing the knowledge
and skill of care providers in the healthcare system to
prevent any potential injury to traumatic patients during the early stages of caregiving and treatment [14].
Emergency medical services can determine the type of
care needed on the patient’s part based on clinical judgment using knowledge assessment scales. To evaluate
the knowledge, awareness, and performance of EMTs, it
is necessary to provide them with required training programs and measures.
Considering what was discussed about the significance
of prehospital intensive care and the direct relationship
between the incidence of trauma and role of a technician
in the rehabilitation and prevention of temporary and
permanent neuropathy in traumatic patients, it seems
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compulsory to train the staff for accomplishing an optimal knowledge and awareness in, at least, national
level [15]. As just stated, spinal cord trauma is one of
the most severe traumatic injuries, making patients incur
substantial financial problems and severe health disorders during their lives, associated with a high mortality
rate amongst these patients. Because research findings
in Iran, unlike the global standard level, indicate the undesirable performance of prehospital EMTs in dealing
with trauma due to their insufficient knowledge and few
similar studies on patients with spinal trauma in Iran,
the Deputy of Education in Emergency Department of
Iran has been recently held in-service training courses
on trauma. Consequently, the present study aimed to assess the knowledge of EMTs of prehospital care intensity
index of spinal cord trauma.

2. Materials and Methods
The present descriptive study was conducted in EMS
centers affiliated with Ilam University of Medical Sciences. Based on the census sampling method, 98 EMTs
in Ilam City were selected. The inclusion criteria included the employment (fully-statured, contractual, corporate, conventional, and project-based) in disaster and
emergency medical management centers, a minimum
of 1 year of clinical work history in emergency wards,
and informed consent to participate in the study. The exclusion criteria were unwillingness to participate in the
study. The study data were collected using a researchermade questionnaire on the prehospital care intensity index of spinal cord trauma and a report sheet on clinical
skills and performance. The demographic questionnaire
included the participants’ age, sex, marital status, education, the field of study, occupation, previous employment, type of employment, shift work status, overtime
hours, job experience, in-service training programs,
number of missions, and preservice trauma training.
Regarding the lack of a traumatic care protocol in Iran,
the researchers of the present study developed a 19-item
questionnaire with a 2-point scale. This questionnaire
was based on preceding studies and used nursing instructions and guidelines for caring for patients with spinal
trauma to evaluate EMTs’ knowledge of prehospital care
intensity index of spinal cord trauma. Each item was
scored 1 if it was correct and 0 if it was incorrect. The
resulting score ranged from 0 to 19. Accordingly, the
higher the scores, the higher the knowledge of intended
participants. The researcher-made questionnaire was
prepared based on existing scientific resources and tools
such as books on the principles of prehospital emergency
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Table 1. Demographic characteristics of study subjects

Mean±SD / No. (%)

Intended Variables

Intervention Group (Case Group)

Age (y)

31.53±8.02

Sex
Marital status

Work experience, y

Male

98 (100)

Single

54 (55.4)

Married

44 (44.94)

˂5

37 (37.8)

6-10 years

10 (10.2)

11-15

24 (24.5)

˃15

27 (27.5)

1-6

34 (34.7)

7-12

64 (65.3)

Full time

30 (30.6)

Contractual

27 (27.6)

Conventional

24 (24.5)

Project-based

17 (17.3)

Yes

56 (57.1)

No

42 (42.94)

Single-shift

54 (55.1)

Double-shift

44 (44.9)

Yes

75 (76.5)

No

23 (23.5)

Number of missions in a 24-h shift work

Type of employment

In-service training program

Shift work status

Preservice trauma training

medicine and a training course on emergency care by
Mistovich, Bledsoe, and Rhonda Beck [16, 17].
The validity and reliability of the questionnaire were
verified by 15 faculty members of the Nursing Department and professors of the Emergency Department in
the School of Nursing and Midwifery in Shahid Beheshti
University of Medical Sciences, Iran. Once expert judgments were received, the necessary modifications were
applied to the questionnaire under the supervision of the
advisors described above and professors. Finally, its reliability was estimated using the test-retest method after
the ultimate approval. To this end, data collection instruments (inventory, questionnaire, and report sheet) were

completed and revised within a 14-day interval by 20
emergency technicians working at Ilam University of
Medical Sciences. The internal consistency of which was
obtained as 0.71 through calculating the Cronbach alpha.
Once permission and letter of recommendation were
received from the Deputy of School of Nursing and Midwifery in Shahid Beheshti University of Medical Sciences, the researcher made necessary coordination with the
“Disaster and Emergency Medical Management Center
of Ilam Province”. The researcher explained the purpose
of the present study to the managers and authorities of
the intended research environment to obtain the letter of
authority for data collection and sampling. Afterward, the
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Table 2. Frequency distribution of emergency medical technicians knowledge of prehospital emergency cares in Ilam Province

Knowledge Level

No. (%)

Low/Poor

0 (0)

Intermediate

15 (15.3)

High/Advanced

83 (84.7)

Items

Correct Responses

1

Most vertebras damaged during vertebral column injury

78 (79.6)

2

First encounter with patients suspected of spinal cord trauma

82 (83.7)

3

The most effective way to prevent infections transmitted from the patient to the therapist

79 (80.6)

4

Pulling the driver out of the burning tanker

82 (93.7)

5

Fixation of patient’s cervical spinal cord

75 (76.5)

6

Traumatic patient lying in supine or prone position

80 (81.6)

7

Time of fastening cervical collar (neck brace) to traumatic patients

78 (79.6)

8

Non-prescription of oxygen within the respiratory rate limit

75 (76.5)

9

Reduced consciousness due to direct strike to the spine or head during physical conflicts

82 (83.7)

10

Fixation of chest movement for patients injured during electrical shock

82 (83.7)

11
12

Sudden right-side hemiparesis during log roll maneuver to remove the patient to the long back
board
The handling of medical devices used for the patient injured in sitting position and suspected of
spinal trauma

77 (78.6)

13

Who commanded to move and lift the patient with a long back board

83 (84.7)

14

Forceful lifting of the patient with appropriately distant hands to hold the long back board

76 (77.6)

15

The ideal time for initial examination, fastening fixation, and transfer of traumatic patient

78 (79.6)

16

Regular, continuous examination in severely injured and other stable patients

77 (78.6)

17

The technique of jaw opening with a push without moving the neck

85 (86.7)

18

Checking the airway of a traumatic patient

73 (74.5)

19

Fixation of the entire backbone of a 3-year-old infant on a regular long back board

73 (74.5)

researcher invited EMTs of Ilam University of Medical
Sciences by the consent of the Deputy of Education. All
98 subjects participated in the study after attending the explanatory sessions and providing informed consent. The
study data were collected using a demographic inventory
and a researcher-made survey questionnaire on the prehospital care intensity index of spinal cord trauma. For
data collection, the technicians working in the training
center of Ilam Emergency Department completed the demographic inventory and researcher-made questionnaire
on prehospital emergency care for spinal trauma once
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81 (82.7)

they were assured of information confidentiality. Once
data were collected, they were analyzed using descriptive
statistics (mean, standard deviation, frequency, percentage) and inferential statistics of Mann-Whitney U test,
Kruskal-Wallis test, Spearman correlation coefficient,
1-way ANOVA, and independent t-test in SPSS v. 16.

3. Results
The present study evaluated 98 EMTs of the prehospital Emergency Department at Ilam University of Medi-
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Table 3. Relationship between demographic characteristics and knowledge level

Index

Variables
Marital status

Work records (y)

Shift work status

Overtime hours

In-service training program

Number of missions

Preservice trauma training

Age (y)

Interest in job

Type of employment

Mean±SD

Single

15.28±3.06

Married

15.25±3.08

˂5

12.57±2.45

6-10

13.70±1.88

11-15

17.33±1.73

˃15

17.70±1.10

Single-shift

16.88±2.10

Double-shift

13.58±3.02

˂50

14.14±3.21

50-100

15.85±3.05

˃100

15.96±2.38

Yes

17.36±1.75

No

12.45±1.96

1-6

13.32±3.11

7-12

16.30±2.49

Yes

15.56±3.21

No

14.30±2.30

˂30

15.77±3.12

30-39

13.0±2.60

40-49

16.95±1.26

Yes

17.66±1.31

No

14.44±1.87

Full-time job

18.58±0.60

Contractual

17.86±0.88

Conventional

15.92±0.79

Project-based

11.65±2.10

cal Sciences; 100% were male. The Mean±SD age of the
subjects was 31.53±8.02 years (range: 23 to 49 years).
Almost 72.4% of the participants had 11-15 years of clinical work history. The majority were single-shift workers
(55.1%). Almost 40.8% of staff worked overtime ranging
from 50 to 100 hours, while 35.7% had less than 50 hours

Results
Z= -0.72
P= 0.94

The Chi-square test: 59.57
P= 0.0001

Z= -5.26
P= 0.0001

The Chi-square: 13.7
P=0.02

Z=-7.79
P=0.0001
Z= 42.14
P= 0.0001
Z= -2.05
P= 0.04

Z=7.99
P=0.0001

Z= -8.48
P= 0.0001

The Chi-square: 82.8
P= 0.001

of overtime. About 57.1% attended in-service training
programs, and 76.5% had preservice trauma training.
The number of missions in a 24-hour shift work ranged
from 7 to 12 missions for most staff (65.3%). Other demographics have been presented in Table 1.
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Furthermore, the Mean±SD score of EMTs’ knowledge of prehospital intensive care for spinal trauma was
15.27±3.06 (out of 19 scores), varying from 8 to 19. The
knowledge of prehospital care for the traumatic spine
was at the advanced level in 83 technicians (87.7%) and
intermediate level in 15 technicians (15.3%). The highest percentage of correct responsiveness belonged to
item 17, i.e., the technique of jaw opening with a push
without moving the neck (86.7%), and the lowest percentage was pertained to items 18 and 19, i.e., checking the airway of a traumatic patient and fixation of the
entire backbone of a 3-year-old infant on a regular long
back board (Table 2).
The results regarding the relationship between EMS
staff demographics and their knowledge level of prehospital care intensity index of spinal cord trauma indicated
a significant direct relationship between their knowledge
level and such demographics as age, work record, overtime hours, and the number of missions (P˂0.05). Moreover, the mean knowledge level of full-time job and contractual job holders and those interested in their job was
higher than other subjects (P˂0.05). Besides, the mean
score of knowledge showed a higher value amongst
single-shift technicians than double-shift ones (P˂0.05).
Technicians attending in-service training programs or
having preservice trauma training had a higher significant mean knowledge level than other staff (P˂0.05), as
displayed in Table 3.

4. Discussion
According to the results, a majority of EMTs had advanced knowledge of prehospital care. The highest percentage of correct responsiveness belonged to item 17,
i.e., the technique of jaw opening with a push without
moving the neck, and the lowest percentage pertained to
items 18 and 19, i.e., checking the airway of a traumatic
patient and fixation of the entire backbone of a 3-year-old
infant on a regular long back board. Also, the percentage
of correct responses ranged from 7.5% to 87.7%. 15.
Hunt et al. indicated that the mean knowledge of trauma
scored 28.02 out of 46 amongst EMS staff, 78.1% of
whom were at an intermediate level of knowledge [15].
According to Ziabari et al., about 70% of interns had an
intermediate and even lower knowledge level of cervical collar use in traumatic patients [18]. Accordingly, the
lowest knowledge was associated with the predictors of
cervical and lumbar spinal injury (98.8%) and the severity of injury (95.0%) [19].
Norouzinia et al. reported that 82.6% of EMS interns
were intermediate in their knowledge of trauma [12].
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Parvaresh-Masoud et al. displayed that the Mean±SD
knowledge of prehospital care for patients with chest
trauma was 3.46±1.10 amongst EMTs, indicating a low
knowledge level [20]. In a study by Dehghannezhad et
al., the results showed that 67.82% and 84.4% of EMTs
have intermediate to low knowledge regarding trauma
care [21]. According to Kumar et al., the mean value
of staff knowledge and practice of prehospital care was
lower than the average of three nursing groups [13],
which was inconsistent with the present study results.
The inconsistency between the present study results and
other studies may contribute to the difference in their
evaluation of knowledge level. Kumar et al. evaluated
the knowledge level of both hospital, and prehospital
emergency cares amongst three groups of EMTs, EMS
nurses, and emergency medicine specialists, while the
present study evaluated the knowledge of prehospital
care amongst EMTs only [13].
Nevertheless, if the present study is compared with Kumar’s three groups of subjects, its results would be in line
with the findings of Kumar and associates. Even though
the overall knowledge of intended participants was at
the highest level in the present study, their knowledge
of checking the airway of a traumatic patient was at a
low level. However, concerning the significance of medical emergency training on the role of airway obstruction
in hypoxemia, hypercapnia, and risky acidosis induced
by poor ventilation (that can ultimately cause not only
permanent damage to the brain, heart, and lungs but also
death), the prehospital EMTs should increase their knowledge level in this area. Furthermore, considering that the
slightest negligence and inappropriate use of logrolling
maneuver for moving patients with cervical and lumbar
spine trauma can result in permanent and irreversible
damages or even death, technicians’ insufficient knowledge of constraining the entire backbone of a 3-year-old
infant on a regular long back board could cause serious
consequences. Therefore, it is vital to pay attention to the
significance of these two issues in the principles of prehospital emergency cares on the part of EMTs.
The present study participants did not have a significant
role and effective management in checking the airway of
a traumatic patient and constraining the entire backbone
of infants. In contrast, many patients, especially adolescents and children injured in accidents, suffered severe
damage to their vertebral column and spinal cord. They
were at the risk of permanent disability and death and
imposed huge costs on the health system and society.
Many of these cases, nonetheless, could be prevented
using appropriate principles and medical equipment in
out-of-hospital environments.
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The present study findings demonstrated a significant
direct relationship between the mean score of knowledge
level and such demographics as age, work record, overtime hours, and the number of missions in the present
study (P˂0.05). Moreover, the mean knowledge level of
full-time job and contractual job holders and those interested in their job was higher than other subjects (P˂0.05).
Besides, the mean score of knowledge showed a higher
value amongst single-shift nurses than double-shift ones
(P˂0.05). Technicians attending in-service training programs or having preservice trauma training had a higher
mean knowledge level than other staff, indicating a statistically significant difference (P˂0.05). The findings of
such researchers as Heidari investigating the effect of
simulated execution on the knowledge and preparedness
of nursing students [22], Bartley et al. studying the effect of watching hospital maneuver film for increasing
staff preparedness [23], and Idrose et al. determining the
impact of classroom-based training and simulated maneuver on the preparedness of airline medical staff in
accountability for potential disasters promoted the effectiveness of training processes in medical staff preparedness for meeting and fulfilling their responsibilities at the
time of crisis and disaster [24, 25]. It means that the staff
preparedness and assurance of their ability to meet the
needs of patients at the time of difficult trauma-inducing
conditions is significantly affected by preservice training
and experiences of medical staff.
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5. Conclusion
The present study results indicated that the majority of
EMTs had sufficient knowledge of prehospital emergency cares for patients with spinal cord trauma. However,
due to the significant difference between the observed
scores and actual scores, it seems necessary to develop
or introduce a precise resource based on the latest guidelines on prehospital emergency care and improve the
appropriateness of care procedures for traumatic patients. By doing so, the weaknesses of EMTs could be
minimized, and their theoretical knowledge could be increased as the basis of efficient performance.
Study limitations
It is worth noting that since the present study targeted
a limited number of EMTs working in prehospital emergency centers affiliated to Ilam University of Medical
Sciences, it is not feasible to generalize the results to all
the prehospital emergency staff. Thus, further studies are
recommended to target a more extensive sampling at the
national level.
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