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Research Paper
Development and Psychometric Evaluation of Traffic-
related Pre-hospital Mortality Prevention Questionnaire

Background: Since a significant part of deaths due to traffic accidents are preventable in the 
pre-hospital phase, therefore it seems necessary to have an instrument to identify and measure 
the factors affecting it. This study aims to develop and psychometrically assess an instrument to 
measure preventable prehospital mortality due to traffic accidents.

Methods: The study is a mixed qualitative-quantitative study, including systematic review, 
interviews, Delphi, and psychometrics. In the systematic review phase, using database searches, and 
in the qualitative phase, the factors affecting preventable mortality were extracted via interviews with 
24 experts (fire-fighting organizations, traffic police, the Red Crescent, emergency medical services 
[EMS], emergency medicine, hospital emergency nurses and traffic accident victims) in Ministry of 
Health, Treatment and Medical Education and Yazd Province, Iran, 2020. The codes were classified 
with MAXQDA10 Software. The results were collected in the format of the primary instrument and 
the Delphi study (3 rounds) was conducted by experts. Finally, the reduction of the items and the 
psychometrics of the instrument, including the determination of face and content validity, and then 
the determination of the reliability using Cronbach’s alpha were performed.

Results: The developed instrument had acceptable validity and reliability to be used in measuring 
preventable traffic-related pre-hospital mortalities. The final instrument to measure preventable pre-
hospital mortality was developed with 5 dimensions, including “scene and casualty assessment, 
coordination and communication, time management, training performance, and support”. 

Conclusion: Using this instrument, preventable deaths can be detected, the present challenges 
can be identified, and the preventable deaths may be diminished.
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1. Introduction

ortality related to traffic accidents is one 
of the current challenges worldwide im-
posing a lot of costs on the economy of 
countries [1, 2]. Comparatively, more 
than 90% of deaths due to traffic acci-
dents occur in low- and middle-income 

countries [3]. According to estimates based on the death 
time of the casualties, 80% of these deaths occur in the 
pre-hospital phase [4]. 

According to the studies and predictions, pre-hospital 
care is vital in the effective management of these deaths 
to provide higher quality care and reduce injuries and 
death of casualties [5]; therefore in the case of traffic ac-
cident management and provision of comprehensive and 
timely services in the pre-hospital stage, at least 39% of 
these deaths are potentially preventable [6]. 

The system of providing pre-hospital services includes 
elements, such as information provision, casualty trans-
fer, routing, composition and type of specialty of man-
power in ambulances, and communication devices, such 
as wireless, etc. [7]. If all the factors involved in pre-
hospital emergency care are properly considered, a lot of 
mortalities occurring in this phase will be prevented. In 
most studies on traffic accident mortality, systemic fac-
tors, managerial factors, technical defects, delay in diag-
nosis, and misdiagnosis have been identified as factors 
influencing preventable deaths [8-11]. 

Iran is one of the countries where the highest number of 
accidents and traffic-related deaths are reported [12]. Ac-
cording to the latest statistics published by forensic medi-
cine, traffic accidents in Iran annually lead to the death of 
nearly 17,000 people and permanent injury or disability 
of 300,000 people [13]. According to some reports, 57% 
of deaths due to traffic accidents in Iran occur in the pre-
hospital stage, which is a significant percentage [14]. 

One of the critical challenges in investigating the pre-
ventable deaths of traffic accidents in the pre-hospital 
stage is the lack of appropriate measurement methods 
to assess it, i.e. a shortage that is considered a major 
vacuum in Iran. Measurement of the components af-
fecting preventable deaths in traffic accidents, which 
is considered one of the critical and vital steps in re-
search, requires the use of appropriate instruments [15]. 
To achieve this goal, either new instruments should 
be developed or the available instrument developed 
abroad should be used after ensuring their validity, reli-
ability, and psychometric properties.

 According to the search performed, instruments are 
available in the field of preventable traffic-related deaths, 
but because healthcare systems and service conditions 
are not the same in different countries, and in addition, 
different Angelo-American and Franco-German struc-
tures of pre-hospital systems exist in countries, thus, 
their full application in translation is not possible [16].

Regarding the importance of the analysis of prevent-
able deaths and the components affecting it, and consid-
ering the limited studies in this field in other countries, 
and especially its absence in the Eastern Mediterranean 
and Asian countries, this study was conducted to develop 
and psychometrically evaluate a traffic-related pre-hos-
pital mortality prevention questionnaire (TPMPQ).

2. Methods

The present study was conducted to develop and psy-
chometrically evaluate an instrument to measure traffic-
related pre-hospital preventable deaths in Iran in 2019-
2020. This study used a mixed quantitative-qualitative 
design, including a systematic review, qualitative study 
of conventional content analysis type, Delphi study, and 
methodology. Instrument items were designed in the 
qualitative stage and psychometrically assessed in the 
quantitative stage.

Systematic Review Phase: In the systematic review 
phase, all factors affecting preventable mortality were 
identified based on search in databases of Web of Sci-
ence (WoS), Scopus, PubMed, and Google Scholar, and 
then similar cases were either merged or deleted. To 
critically evaluate the articles, the research team evalu-
ated the quality of all components of the articles using 
the critical appraisal skills programme (CASP) as an 
instrument to measure paper quality. Finally, the remain-
ing content was classified into 3 main categories and 6 
subcategories. Based on the findings of the study, three 
main categories, including “systemic defects, human er-
rors, and the patient’s clinical condition” were extracted 
from codes in the systematic review stage.

Qualitative Interviews: Unstructured qualitative in-
terviews were conducted with 26 participants who were 
selected by purposive sampling using the opinion of 
experts and specialists in this field. The interviewees 
included 26 people with an age range of 31-55 years. 
They had at least 5 years of work experience in traffic 
accident management, road traffic police, Red Crescent, 
fire brigade, technicians and pre-hospital emergency 
staff, emergency medicine specialists, and emergency 
department nurses. Four traffic accident victims were in-
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terviewed. Expert sampling was performed using purpo-
sive sampling until data saturation was achieved. After 
verbatim transcription of the interviews, they were im-
ported into MAXQDA10 to classify the extracted codes. 
Subsequently, the main categories and subcategories 
were inductively extracted from the data.

Delphi: By combining the results of the systematic re-
view [17] and qualitative interviews [18], the primary in-
strument was finally developed to use in Delphi rounds. 
In the Delphi stage, the study population included experts 
in the field of traffic accidents and pre-hospital emergen-
cies at the macro and national levels. Three group dis-
cussions of the research team were held to summarize 
the extracted components. Ultimately, the 5-point Likert 
instrument was developed (strongly agree to strongly 
disagree) and entered the second round of Delphi. In the 
second round, the initial instrument designed in a focus 
group session was investigated for four hours with 15 ex-
perts in the field of traffic accidents. Moreover, an email 
was sent to 10 national experts of traffic accidents. After 
completing the instrument, the items that received an av-
erage of 2.5 and above entered the third round of Delphi. 
Besides, the answers to the open-ended items were ex-
amined with the research team and their opinions were 
applied in the form of editing the items of the instrument. 
In the third round, the remaining items from the second 
round were sent to 25 experts in the form of instruments 
to receive for and against comments. Of these, 22 instru-
ments were returned, and finally, the items with a %75+ 
of the agreement were accepted.

Psychometric Evaluation: After extracting the items 
obtained from the Delphi method, to determine their face 
and content validity, the opinions of experts were col-
lected. The target population in the psychometric phase 
also included subject matter experts, technicians, and 
prehospital emergency supervisors.

Face Validity: Qualitative and quantitative meth-
ods were used to establish face validity. To determine 
the qualitative face validity, 10 pre-hospital emergency 
technicians and supervisors were asked to comment on 
the fluency, clarity, and comprehensibility of the compo-
nents and the need for removing or integrating the instru-
ment components. After modifying the required items, 
the quantitative method of item impact (impact score = 
Frequency (%) × Importance) was used to determine the 
importance of each phrase. In this method, the five-point 
Likert scale was considered, quite important = 5, some-
what important = 4, moderately important = 3, slightly 
important = 2, and not important at all = 1. If the impact 

score was considered equal to or greater than 1.5, the 
phrase was deemed appropriate for subsequent analyses.

Content Validity: Two qualitative and quantitative 
methods were used to determine the content validity. In 
this study, content validity was determined based on ex-
perts’ judgments. In the qualitative method of determin-
ing content validity, the experts reviewed the items, and 
the necessary corrections were applied to them. To de-
termine content validity by quantitative method, content 
validity ratio (CVR) and content validity index (CVI) 
were used. To determine the content validity ratio quan-
titatively, at least 10 experts were asked to respond to 
each of the instrument items in the range of “necessary, 
useful but not necessary, and not necessary”. An item 
score higher than 0.79 was rendered acceptable. Based 
on the Lawshe’s (1975) table, the minimum content va-
lidity ratio value was determined and the content valid-
ity ratio for all items was calculated using the following 
formula [19].

To calculate the content validity index, the experts 
commented on the three criteria of relevance or specific-
ity, simplicity and fluency, and clarity or transparency 
based on the four-point Likert scale. A score higher than 
0.79 was considered sufficient for accepting the items. 
Options included the following:

Not relevant=1, relatively relevant=2, relevant=3, fully 
relevant=4.

The method of item score calculation was such that 
the evaluators who gave three or four points to the items 
were divided by the total evaluators [20].

Reliability: The internal consistency coefficient was 
used to evaluate the reliability of the instrument in the 
present study. To determine internal consistency, Cron-
bach’s α was calculated for the whole instrument and 
its subscales. A total of 20 psychometrically finalized 
instruments were completed by the technicians pres-
ent at the scene of the traffic accident and then Cron-
bach’s α was measured using SPSS software, version 
22. Cronbach’s α above 0.7 was considered satisfactory 
for internal consistency [21]. The closer it is to 1, the 
more reliable it is.
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3. Results

Systematic review

Initially, in the systematic review phase, 7247 papers 
were obtained from the mentioned databases. In addition, 
1902 duplicated papers were excluded. A total of 5 355 ti-
tles and abstracts were examined and 218 full-text papers 
were explored of which, 12 were finalized for analysis. 
The rest of the papers were omitted because they were 
irrelevant or did not observe the inclusion criteria. Two 
more articles entered the study after examining the refer-
ence lists. Ultimately, 14 relevant papers were analyzed. 
Evaluation of the studies resulted in the production of 
three main categories, “systemic defects, human errors, 
and the patient’s clinical condition”. Seven subcategories 
also emerged. (The article of the systematic review stage 
was published in Trauma Monthly journal) [17].

Qualitative interviews

Based on the demographic information of the interviews 
in the qualitative interviews, 13 people (54%) were in the 
age group of 40-50 years, 15 people (63%) were men, 
15 people (62%) were specialists/doctors and 17 people 
(71%) had a work experience of more than 15 years.

The participants’ experiences showed that considering 
things, such as accurate clinical assessment of the victim at 
the scene, appropriate quality care, legal guarantee, and nec-
essary protocols, coordination of the involved organizations, 
and complete management of the accident scene through the 
incident commander and creating the highest level of scene 
safety in preventing pre-hospital deaths is effective.

In the qualitative interviews, six main categories were 
extracted as the major challenges of preventable deaths 
in road traffic injuries in the pre-hospital phase, includ-
ing “poor management of the crash scene” with two 
subcategories of lack of rapid access to the patient and 
lack of scene safety, “lack of adequate rules and regula-
tions” with two subcategories of lack of protocols and 
guidelines and lack of clear duties checklists, “poor man-
agement of time” with two subcategories of elongated 
response time at the crash scene and elongated time of 
victim transport, “low quality of training” with two sub-
categories of insufficient training of emergency medi-
cal services (EMS) staff and inadequate public training, 
“poor communication and coordination” with two sub-
categories of poor communication of EMS staff and lack 
of uniform commandership at the crash scene, and “low 
quality of victim management” with two subcategories 
of low quality of clinical care and lack of accurate clini-

cal assessment (the article of the qualitative stage was 
published in archives of academic emergency medicine 
journal) [18].

Delphi

After integrating and classifying the results of the sys-
tematic review and qualitative interviews, an instrument 
consisting of 71 items was used in the initial round of 
Delphi. After analyzing the items using the average 
score based on the Likert scale from the first round, the 
instrument entered the third round of Delphi with 44 
items, and finally in the third round, out of 44 items from 
the second round, 39 items with 75+% agreements were 
selected as the final items.

Psychometric Evaluation: In the first stage of face 
validity review, according to the opinions of emergen-
cy medical experts and technicians, the wording of six 
components was corrected, and since the impact score 
of all components was more than 1.5, no components 
were removed in the face validity stage. In the content 
validity stage, out of 39 components, 4 components with 
CVR of less than 0.6 were removed and the total compo-
nents was reduced to 35. In the next stage, the CVI of no 
component was less than 0.79 and thus, no component 
was removed at this stage. The reliability of all items was 
above 0.7, and the final reliability was 0.84 (Table 1).

Finally, the instrument: Traffic-related pre-hospital 
mortality prevention questionnaire (TPMPQ) was ap-
proved after removing items 21, 37, 38, and 39 with 35 
items and five dimensions.

4. Discussion

The present study was conducted using a mixed method 
for the first time by integrating systematic review, quali-
tative study, and Delphi study in 3 stages. The instrument 
developed in this study has high validity and reliability 
because, at each stage of validation, the experts’ opinions 
in instrument correction were considered and applied. 

According to the first component in the present study, 
the assessment of trauma emergencies in various inci-
dents includes scene assessment and casualty assess-
ment. In assessing pre-hospital trauma casualties ac-
cording to the pre-hospital trauma life support (PHTLS) 
guidelines, examining the scene, the mechanism of in-
jury, and the primary and secondary assessment of the 
casualty are among the necessary factors that must be 
performed correctly [22]. Scene assessment means try-
ing to establish scene security and paying close attention 
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to the true nature of the situation. The primary assess-
ment of the casualty also means that after an overview 
of the patient in terms of age, observations, and chief 
complaint, operations should be performed thoroughly, 
including assessment of the airway, spine and cervical 
vertebrae, respiratory status, blood circulation, and neu-
rological status according to emergency technicians [23]. 

The efficiency and efficacy of medical care at the scene 
of an accident require the presence of paramedics and 
rescuers who can initially assess the scene and the condi-
tion of the casualty and have enough experience to make 
the right decision to reduce a significant proportion of 
prehospital mortality. After the initial assessment and 
ensuring that the casualty is not seriously threatened, a 
secondary assessment should be performed, which in-
cludes controlling vital signs, taking a medical history, 
and examining the casualty. This indicates the need for 
more attention from prehospital emergency officials to 
the method of emergency medical personnel about neu-
rological examinations of trauma victims, especially cer-
vical trauma and multiple trauma at the scene, and immo-
bilization of cervical vertebrae using the cervical collar 
to prevent the formation or spread of spinal cord injuries. 
The results of a prospective study conducted by Fredø 
et al. in Norway showed that in 68% of trauma patients 
transferred to medical centers by the prehospital emer-
gency, a cervical collar was used for immobilization, and 
in 5%, no therapeutic intervention was performed [24]. 

Taking a correct medical history is one of the effec-
tive factors in the second assessment of the casualty. Ac-
cording to experts, it was one of the cases with a high 
agreement coefficient and is vital in the quality of clini-
cal services of emergency medical centers. In one study 
aimed at analyzing the causes of medical history errors 
in patients hospitalized in Iran’s pre-hospital emergency 
centers, 8 causes were stated as the reasons for not taking 
a proper history in the pre-hospital phase, “lack of suf-
ficient knowledge, lack of ability to structure the history, 
inattention, poor communication with the patient, lack of 
motivation, lack of communication and adequate time, 
and inadequate environment” [25].

 Weakness in scene management is rendered as another 
crucial and influential challenge in preventable deaths in 
the findings of the present study. In the present study, 
one of the effective challenges to death due to traffic ac-
cidents was the delay in the access to the casualty in the 
scene, which is influenced by factors, such as crowds or 
pile-ups in the scene and the lack of open access to the 
casualty. In a study conducted to improve the provision 
of pre-hospital emergency services, people’s interven-

tions on the scene were expressed as effective factors in 
controlling or facilitating preventive care against traffic 
accidents [26]. In a study conducted to examine pre-hos-
pital services in the developed and developing countries, 
the presence of people on the scene due to personal cu-
riosity, eagerness for humanitarian aid, excitement, and 
rushing in the scene were expressed as factors leading to 
the crowded scene and poor communication [27]. Some 
studies have shown that the irrational gathering of peo-
ple and pile-up at the scene of an accident is one of the 
factors fostering the weakness of the process of helping 
victims of traffic accidents and reducing the security of 
the scene [28-30].

Lack of communication and coordination is one of 
the intervening challenges in preventable deaths. The 
research findings also confirmed its significant effects. 
Proper communication and coordination can increase 
the readiness to provide pre-hospital care [31, 32]. The 
research results related to the challenge of managing the 
scene of traffic accidents in Iran also showed that the in-
volvement of non-specialists, lack of coordination and 
cooperation, inadequate prehospital services, and defects 
in infrastructures have been among the causes of pre-
hospital mortality [33]. 

Depending on the type of traffic accident, different or-
gans are present on the scene and there should be a com-
prehensive system with powerful management and a 
single unit as a commander to coordinate the scene. The 
accident commander must act in such a way that he ac-
tively manages the accident scene and the resulting crowd 
throughout the accident until the accident returns to its 
original state. The police have been introduced as the co-
ordinating organ at the scene of accidents to manage the 
scene of road accidents and the factors affecting the man-
agement of the scene of the accident [34, 35]. The com-
mander of the accident may be different depending on the 
type of accident, but what is crucial is that due to the exis-
tence of different organs, the commander of the accident 
can be determined depending on the type of accident by 
developing the necessary processes and instructions. 

Another effective factor in the coordination and com-
munication subset is the early coordination with the 
hospital for transferring the casualty. In a study aimed 
at investigating the nature of pre-hospital medical inter-
ventions conducted in Tabriz Province, Iran, almost all 
casualties were transferred to the hospital without co-
ordination with the receiving hospital. Considering that 
coordination, before the casualty arrives at the hospital, 
prepares the members of the treatment team to provide 
the desired services to the casualty, thus, this issue re-
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quires serious attention to improve communication in 
the pre-hospital stage between the casualty transfer team 
and medical centers [36]. According to the research, to 
investigate response time and delay consequences in 
EMS missions in Shiraz City, Iran, the following were 
suggested to reduce the response time of pre-hospital 
emergencies, “familiarity of technicians with peripheral 
routes and shortcuts, use of satellite systems, radar and 
automatic radio system (Trunking) to find the best and 
most appropriate way in case of emergency, educating 
people via the media to work with the EMS and give 
way to ambulances, considering special lanes for am-
bulances on busy streets, and using alternatives, such as 
motor lances on old or busy roads [37]. Familiarity of 
emergency technicians with peripheral routes and short-
cuts, the use of satellite systems, radar, global position-
ing system (GPS), and high-frequency waves to find 
the best and most appropriate way in emergencies, are 
among the helpful solutions in this field [37]. 

In addition to teaching the management skills required 
by rescue personnel, operational training necessary 
to provide services on the scene is emphasized. In the 
research conducted to assess the educational needs of 
EMS technicians, most technicians referred to drug in-
formation and possible side-effects of their use in the di-
mension of knowledge, ability, and capacity in inserting 
endotracheal tubes in skill dimension, and professional 
interest in participating in in-service training courses 
to improve their academic level in the field of practical 
skills in attitude dimension [38]. Special pre-hospital 
emergency work topics, such as scene assessment, iden-
tifying the tasks of emergency workgroups, identifying 
patient assessment components, and triage should be in-
cluded in the curriculum for students in areas that can 
potentially be considered rescue personnel (such as nurs-
ing or emergency medicine). Pre-hospital instant care 
(PHIC), prehospital trauma life supports (PHTLS), and 
basic cardiopulmonary resuscitation (BCPR) courses are 
specifically among the essential courses for pre-hospital 
care providers in different countries [39]. 

Based on the results of the present study, educating 
people about first aid will also be a great asset in dimin-
ishing deaths on the scene. Training should be based 
on the specific needs of communities and available re-
sources. Besides, the training method should be simple 
and local about the transfer of vital skills to trainees in 
scene management, bleeding control, primary cardiopul-
monary resuscitation, lifting and transfer of open frac-
tures, and triage. Acquiring these skills by these people 
is effective as efficient first aid in the absence of trained 
healthcare professionals immediately after a traffic ac-

cident. Furthermore, educating people on the scene, the 
police, and acquiring first aid training skills to help im-
prove patient’s outcomes in the pre-hospital phase are 
also identified as the effective factors [40, 41]. 

Adequate and sufficient equipment is one of the ef-
fective support components in fostering the goals of 
any system. The study conducted by Vaitkaitis, which 
examined the most acute problems in EMS in Lithu-
ania, showed that the obsolescence and oldness of exist-
ing ambulances and the lack of integrated standards for 
medical education and treatment as influential compo-
nents led to poor performance of medical services in the 
country [42]. 

5. Conclusion

The results of the present study revealed that the instru-
ment developed with the dimensions of “scene and casu-
alty assessment, coordination and communication, time 
management, training performance, and support” has ac-
ceptable validity and reliability to measure traffic-related 
pre-hospital preventable mortality. This instrument can 
measure the factors affecting the preventable deaths in 
the traffic accidents. By rendering preventable mortal-
ity as a measurable variable, it can serve as an effective 
instrument. Numerous factors at the managerial and 
therapeutic levels are crucial in reducing the preventable 
deaths due to traffic accidents in the pre-hospital phase. 
By identifying and planning for proper preparation or 
appropriate response in the scene, giant strands can be 
taken in this regard. Empowering the management of 
preventable deaths due to traffic accidents, accurate 
clinical assessments for the casualty at the scene with-
out any negligence, providing quality and accurate ser-
vices, coordinating the organs involved in defining the 
job description of each organ, complete accident scene 
management with integrated commandment approach 
and creating the highest security in the scene are neces-
sary measures. Moreover, they also mentioned that the 
authorities should consider increasing the scientific and 
practical skills of the rescue personnel and the training of 
first aid for the people present on the scene. 

The main limitation of this study is the lack of construct 
validity, which requires sampling and factor analysis to 
determine the sub-structures of the tool.
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Appendix:

Table 1. Psychometric evaluation of Traffic-Related Pre-hospital Mortality Prevention Questionnaire (TPMPQ) in Iran

No. Items CVR CVI Cronbach’s α

Scene and Casualty Assessment 0.81

1

Has the scene been evaluated for safety? If yes, which of the following actions were 
taken? 
Traffic safety    Weather safety    Hazardous materials safety    Road safety    Quarrel 
safety    Fire safety, etc.

0.6 0.86

2

Has the mechanism of the accident been investigated? If yes, which of the following 
were investigated:
Collision from the front    Collision from rear impact     Lateral impact    Overturn-
ing    Throwing    Falling of the casualty out of the vehicle    Being overtaken by 
the vehicle    Motorcycle accident    Death of another occupant    Other issue with 
mentioning the case ...  

0.6 1

3 -Has the triage been done on stage? Yes    No 0.8 0.92

4 Has the general condition of the casualty been checked?
           Age.... Female    Male    Chief Complaint...... 0.6 0.83

5

Has the airway been assessed and maintained? If yes, which of the following were 
assessed?
Intratracheal tube    LMA Airway    Airway maneuver    Suction if needed    Other 
issues with mentioning the case ...

1 1

6

Has the possibility of spinal cord injury been investigated? If yes, which of the fol-
lowing actions were taken?
Fixing the spine    Fixing the neck with the neck collar    
Using a long backboard    Using a spider band    Other issue with mentioning the 
case..... 

0.8 0.93

7

Has the respiratory status been assessed and maintained? If yes, which of the fol-
lowing actions were taken?
Oxygen therapy with mask    Ambu bag    Decompression of pneumothorax    Lung 
auscultation    SPO2 check    Other issues with mentioning the case..........

0.8 0.86

8

Has the circulatory status been assessed and maintained? If yes, which of the fol-
lowing actions were taken?
Bleeding control    Evaluation of pulse status    Evaluation of skin condition (Color, 
temperature, humidity, capillary refill)    Keeping the casualty warm    Replacing the 
venous route    Other issues with mentioning the case.....

0.6 0.81

9

Has the neurological status been assessed? If yes, which of the following actions 
were taken?
Determining the level of consciousness of the casualty according to the criteria 
GCS/AVPU    Assessing the condition of the pupils    Assessing the sensory and mo-
tor condition of the casualty

0.68 0.9

10
Has a secondary assessment of the casualty been performed during the transfer?
Controlling the vital signs    Head-Toe examination    SAMPLE history taking    Other 
issue with mentioning the case....

0.8 0.81

Coordination and Communication:

11 Has the operator received the casualty history based on the algorithm? Yes    No 0.8 0.8

12 Has the dispatch unit informed the required organizations (police, fire department, 
Red Crescent)? Yes    No 1 1

13 Has the ambulance dispatch and guidance unit selected the dispatch code based on 
the number of casualty? Yes    No 0.6 0.8

14
Has the ambulance dispatch and guidance unit selected the type of dispatch code 
(air ambulance, ambulance, motor lance, ambulance bus) based on the severity of 
the accident? Yes    No

0.6 0.81

15 In case of communication with the doctor 10-50, has the doctor advised and 
responded? Yes    No 0.6 0.90

16 Has there been an integrated commandership at the scene? Yes    No 0.8 0.81
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No. Items CVR CVI Cronbach’s α

17 Was there coordination between rescue organizations, police, Red Crescent, fire 
department, and pre-hospital emergency? Yes    No 1 1

18 Were the police present at the scene before the EMS personnel arrived? Yes  No 1 1

19 Has coordination been made with the destination hospital to dispatch the casualty? 
Yes    No 0.6 0.81

20 Has the nearest hospital been selected for the transfer of the casualty? Yes    No 0.6 0.81

21 Has the shortest route been chosen to reach the medical center? Yes    No 0.4 remove

Time Management 0.71

22 What is the response time of the telephone triage? (standard time 1 minute)
At standard time    More than standard time 1 1

23

How long did it take from the moment the call was made until the technician ar-
rived at the scene? 
Standard time: Suburban: Fourteen minutes, inner city in metropolitan areas 12 
minutes and cities 8 minutes)
At standard time    More than standard time
Reasons for not observing the standard time: Long route  
Traffic on the route1 Failure to choose a suitable route  
Other issue with mentioning the case.........

1 0.81

24

How long did it take from the moment you arrived at the emergency room to the 
moment you left for the hospital? Standard time: Less than 20 minutes)
At standard time        More than standard time 
Reasons for not observing the standard time: Security necessities1 Patient resusci-
tation1 Problems leaving the scene Crowd   Lack of access to the casualty1 Detoxifi-
cation/decontamination1 Other issues with mentioning the case ......

0.8 1

25

What was the time spent from the moment the ambulance left for the hospital to 
the moment it reached the hospital triage?
Period: .......
At standard time    More than standard time 
Reasons for not observing the standard time: Long distance1 Traffic jam on the 
route    Other issue with mentioning the case.....

0.8 0.81

26

What was the time spent from the moment of arrival to the hospital to the mo-
ment of moving the code from the hospital to the base standard time: Fifteen 
minutes)
At standard time     More than standard time 
Reasons for not observing the standard time: Crowded emergency room    Failure 
to deliver ambulance equipment     Failure to submit casualties      Failure of  rescu-
ers to leave on time  
Other issues with mentioning the case.....

1 1

Training-Performance 0.72

27 Have EMS technicians received specialized accident scene management training? 
Yes     No 0.8 0.81

28 Has the on-call EMS doctor received specialized training in scene management? Yes   
No 0.8 0.81

29

Have EMS technicians received retraining? If yes, which of the following courses 
they passed?
Cardiopulmonary resuscitation    Fixation of the casualty 
Airway management

0.8 0.81

30
Has the on-call EMS doctor taken retraining courses? If yes, which of the following 
courses s/he took?
Cardiopulmonary resuscitation    Fixation of the casualty     Airway management    

1 1

31 Did the EMS technician perform his/her job and job description correctly? Yes    No 1 1

32 Was the treatment offered by the on-call EMS physician complete? Yes    No 0.8 0.81

33 Has the operator provided the necessary training on casualty management to the 
caller? Yes    No 0.8 0.81
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No. Items CVR CVI Cronbach’s α

Support 0.79

34
According to the type (A-B-C), was the ambulance equipped with the required 
equipment according to the condition of the casualty? 
Yes    No

0.8 0.81

35 Was the equipment needed in the ambulance safe and usable? Yes     No 1 1

36 Was an ambulance equipped to transport any casualties? Yes     No 0.8 0.8

37 Was the number of EMS personnel sufficient to manage the accident? Yes    No 0.4 remove

38 Were the medicines needed in the ambulance according to the instructions? Yes   
No 0.4 remove

39 Are the required facilities in the ambulance ready for use? Yes    No 0.4 remove

Abbreviations: EMS: emergency medical services; LMA: laryngeal mask airway; GCS: Glasgow Coma Scale; AVPU: alert voice 
pain unresponsive; CVR: content validity ratio; CVI: content validity index; SpO2: oxygen saturation
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