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Executive summary 

A motor vehicle collision, often known as a car crash, occurs when one car collides 
with another car, pedestrians, or other objects. Car crashes frequently result in bodily injury, 
death, and financial expenditures. Road crashes, including the deaths and injuries that occur 
because of crashes, are caused by various factors. Risk factors that have been previously 
shown to be associated with car crashes include the rise in overall speed of the car, driving 
under the influence of alcohol and/or drugs, the absence of using a seat belt, unpleasant 
weather conditions, the day of the week, the time of the day, driving with others, the number 
of vehicles involved in the crashes, use of wrong-hand vehicle, the absence of airbags, and 
the driver’s age, sex, educational status, and level of fatigue. 

The number of car crashes is considerable in Armenia, and their potential to result in 
injuries and fatalities is of concern. It is essential to identify the risk factors that influence car 
crashes involving life-threatening injuries or deaths as opposed to other injuries among 
drivers and passengers in order to potentially prevent such occurrences. Thus, the proposed 
study aims to determine the risk factors associated with sustaining fatal and life-threatening 
injuries due to a car crash compared with other injuries during 2020-2021 in Yerevan, 
Armenia.  

The design of the study will be case-control. The data collection will be conducted 
using the printed and scanned reports of the Division of Investigation of Traffic Crimes 
(DITC) and the Scientific-Practical Center of Forensic Medicine (SPCFM) of the Republic of 
Armenia. The study population for cases and controls will be drivers and passengers who are 
18 years old and above who were in the car during the car crash and sustained fatal or 
nonfatal injuries in Yerevan, Armenia from January 1, 2020, to December 31, 2021. Cases 
will include either drivers or passengers with fatal or life-threatening injuries as a result of the 
car crash. The drivers or passengers who do not meet the definition of fatal and life-
threatening injuries but had other types of injuries will serve as the control group. Using the 
formula for comparing two sample proportions, a total sample size of 394 (197 per group) 
will be needed. Simple random sampling will be used to select cases and controls from the 
lists of fatal and life-threatening injury reports and all other injury reports, respectively. The 
needed information will be collected from the reports by study staff using a self-generated 
data collection form. Descriptive analysis will be conducted to understand the characteristics 
of the study population. Multivariable logistic regression will be utilized to determine 
statistically significant risk factors associated with fatal and life-threatening injuries. 

The study was approved by the Institutional Review Board (IRB) within the College 
of Health Sciences at the American University of Armenia. A pilot study was conducted, 
which showed that the study is feasible, the proposed variables for inclusion are available in 
the reports, and provided insight on ways to improve the study design. The proposed study 
will last 4 months, with an estimated budget of 2,030,000 AMD.  
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1. Introduction 

 
A motor vehicle collision, often known as a car crash, occurs when one car collides 

with another car, pedestrians, or other objects.1 Car crashes frequently result in bodily injury, 

death, and financial expenditures.1 According to the Centers for Disease Control and 

Prevention (CDC), millions of workers use motor vehicles to reach their workplaces, and one 

of the major causes of death in the United States (US) is motor vehicle crashes.2 The 

Association for Safe International Road Travel reported that annually about 1.35 million 

people's cause of death is attributable to road crashes.3 Every day globally, an average of 

3,700 people die on the road.3 About 20-50 million people are injured due to road crashes, 

with many of them leading to disability.4 In many countries 3% of the total gross domestic 

product (GDP) costs road crashes as reported by World Health Organization (WHO).4 The 

high prevalence of road deaths is reported in low- and middle-income countries.4 One of the 

major causes of death among the young population is road traffic injuries based on the data 

provided by WHO.4 Road traffic injuries inflict considerable economic damage to people and 

the government.4 Low- and middle-income countries have an imbalanced burden, regarding 

85% of annual deaths and 90% of disability-adjusted life years (DALYs) lost due to car 

crashes.5 From 1990 to 2020 the worldwide burden of disease increased due to road traffic 

injuries and it is predicted to continue to rise.5 Road crashes, including the deaths and injuries 

that occur as the result of crashes, are caused by various factors.3 A better understanding of 

these risk factors could result in effective management, and evidence-based solutions, 

averting part of the road crashes.3  
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1.1 Risk factors  
 

Wrong-hand drive vehicles (right-handed vehicles in right-hand traffic and vice 

versa) have become a big issue, particularly in post-Soviet Union countries.6 Due to blind 

spot areas, wrong-hand drive vehicles are more exposed to get involved in a road crash.6 For 

example, in Sweden, left-handed vehicles were used in left-hand traffic until 1967, when they 

changed the regulations and shifted to right-handed vehicles. As a result, the country 

experienced a 30% decrease in road crashes and subsequently in their consequences.6,7 

Gender has also been shown to be a risk factor for car crashes. Males are at a higher 

risk for car crashes.8–10 Data provided by the US Department of Transportation shows that 

males are more likely than females to die in a car crash.8 Moreover, the outcomes of car 

crashes are reported to be more severe among male drivers in comparison to female drivers.11 

Nevertheless, in crashes with the same severity, females are more prone to be killed than 

males.11  

The absence of using seat belts is another risk factor for fatal injuries.4,12 The use of 

seat belts was also linked to a lower number of passenger fatalities per mile.13 Seat belts 

appear to prevent all types of injuries in both front and back seat passengers.14 It's been 

suggested that improving seatbelt use could reduce fatalities.15 A longitudinal study in the 

USA showed that the use of seatbelts and airbags decreases the mortality in motor vehicle 

crashes.16 

The rise in the overall speed of a vehicle is directly correlated with the chance of a 

crash and the severity of the crash's repercussions.4 Speeding is nearly unanimously 

acknowledged as the strongest risk factor for road crashes.15 The likelihood of a pedestrian 

being killed by a motor vehicle increases considerably with the increase in speed.15 

Approximately a 20% increase in fatal crashes is due to a 5% increase in average speed.17 

Speed and collisions are linked by several factors. The higher the speed of the vehicle is the 



 
 

3 

longer it would need to travel in order to avoid an obstacle or to stop. Additionally, higher 

speed increases instability and risk when approaching a curve and decreases the chances of 

the driver responding with an evasive action in an emergency situation in order to avoid 

colliding with another vehicle.17 Speeding has an association with crash injury severity18 and 

the US Department of Transportation has reported that speeding resulted in 9,500 deaths in 

2019.19 Males who drive at excessive speeds and in poor visibility have the highest risk of 

death.20 

The day of the week has also been shown to be associated with car crashes. In 2019, 

fatal car crashes were more common on weekends, especially on Saturdays. The number of 

nonfatal crashes was greater on weekdays, with Friday having the highest number of 

crashes.21 Pedestrians, bicyclists, and motorcyclists were the most common victims of road 

traffic injuries, with weekdays being more common than weekends.22 

Driving in the dark has proved to be a risk factor for car crashes. According to a 

study conducted in Poland, fatalities when driving in the dark are around 2.5 times higher 

than fatalities from driving during the day. Several studies have been undertaken to identify 

the risk factors contributing to a higher risk of crashes in the dark.23 According to a study 

conducted in the Netherlands, the probability of fatal crashes is four times more at night in 

comparison with the daytime.24 According to a study conducted in Croatia, there is a high 

probability of death and road injuries in urban areas at night.20 Several studies have found 

similar results, further strengthening the link between nighttime traffic crashes and 

fatalities.23,25–27 

Driving under the influence of alcohol or a drug is one of the frequent reasons for 

car crashes.4 Alcohol usage is one of the contributing factors to fatality in car crashes, 

according to a study conducted in the US between 1982 and 2001.16 Several studies prove the 

association between the high rate of crashes and alcohol use.27–31 According to a study 
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conducted in British Columbia, there is a high probability of damage, fatality, and morbidity 

among drunk drivers.32 Several other studies further support this notion.33,34  

Driver fatigue and sleepiness are major risk factors for motor vehicle crashes and 

deaths.35 In the US 1-3% of all car crashes are due to sleepiness.36 According to a study 

conducted in Vietnam, fatigue was found to be the cause of approximately 37% of all crashes 

reported by motorbike taxi drivers.37 Another study in Australia showed a high number of 

crashes related to fatigue and night driving.38 The most widely studied issues, fatigue and 

sleepiness, were consistently linked to an elevated risk of car crashes.39,40 

Because of slick roads, poor visibility, and other unpleasant weather conditions, the 

weather plays a role in road traffic crashes.41,42 Wet seasons can also be a reason for car 

crashes, according to a study conducted in California.43 The results of a study conducted in 

Glasgow suggest that the frequency of car crashes is higher in winter than in summer, which 

may be due to visibility issues caused by the extended duration of winter darkness and ice 

surfaces.44 When it comes to car crashes, snow has a greater impact than rain. As the intensity 

of the precipitation grows, so does the probability of a crash.45  

Injuries that could have been fatal were avoided because of the use of airbags.46 The 

authors found that using seat belts or airbags reduced the probability of both fatality and 

injury severity in crashes.47 In conjunction with lap and shoulder safety belts, airbags are 

believed to protect the drivers.48 

The literature shows that working hours, driver age, and driving license may all have 

an impact on the amount of taxi-related car crashes.49–51 A study conducted in Hong Kong 

showed that drivers’ gender, the car utility year, time of the crash, and street lighting are the 

major factors for non-taxi related car crashes.52 

Several other factors are associated with motor vehicle crashes. The risk of death in 

car crashes is related to involved individuals' education levels. People with little or no 



 
 

5 

education are more likely to die in car crashes. Another study done in Iran showed that 52.6 

% of the mortality rate of car crashes was due to drivers with low educational status.53 Also, 

there is an association between the years of driving a car or having a driving license and 

being involved in a car crash. Inexperienced drivers are more prone to be engaged in car 

crashes. A research study in the US found that young, inexperienced drivers are also prone to 

be engaged in deadly incidents because they used to break the regulations and do not obey the 

safety guidelines.54 Another factor that results in car crashes can be not being alone during 

driving. When drivers are not alone in the car, the passengers can be distracting, which can be 

the cause of a car crash. Some studies showed that young drivers are more likely to get 

involved in car crashes than old-aged drivers when driving with passengers.55 The number of 

vehicles involved in car crashes might influence crash severity.51.This is because more factors 

worsen the severity of a crash when more cars are involved. Transportation mode is yet 

another risk factor that can result in car crashes. In comparison, taxis are involved in car 

crashes more frequently because taxi drivers spent more time on the road, especially in traffic 

jams and bad weather conditions, show more risky driving behavior, and are less 

responsible.56  

The above-mentioned risk factors related to car crashes and getting more severe 

injuries due to car crashes were categorized into three groups by the Haddon matrix. The 

Haddon matrix is a framework that is used to categorize the factors related to human, 

environmental, and vehicle associated characteristics to evaluate the importance of factors 

and inform developing interventions.57 Human factors include the rise in overall speed of the 

car, driving under the influence of alcohol and/or drugs, driver’s age, sex, and educational 

status, length of time having a driving license, driver fatigue and sleepiness, and not using a 

seat belt. Environmental factors include unpleasant weather conditions, the day of the week, 
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the time of the day, not driving alone, and the number of vehicles involved in car crashes. 

Vehicle-related factors include wrong-hand vehicles and the absence of airbags. 

1.3 Situation in Armenia 
 

From January 1, 2011, to April 1, 2021, a total of 34,992 car crashes were registered 

in Armenia, which injured 50,078 people and took 3,266 lives. During this period, almost 

half of the road crashes (14,965) occurred in Yerevan. In Yerevan only, 794 people died, and 

19,301 were injured in car crashes.58 

According to statistics from the road police of Armenia, the number of road crashes 

increased in 2019 compared to 2017. The police reported that 3,535 road crashes occurred in 

Armenia in 2017, resulting in 279 deaths and 5,179 injuries. In 2018, there were 4,111 road 

crashes, with 343 persons killed and 5,950 injured. From January 1, 2019, to December 26, 

2019, 4,715 traffic crashes were reported, with 335 people killed and 6,678 injured.59  

According to the road police of Armenia, 35,600 right-hand drive vehicles were 

registered in 2017. This represents around 7.5% of all cars on the road.60 According to the 

traffic police of Armenia, in the first half of 2017, 84 fatal crashes were reported in the 

country. The incidents included 117 cars, and 102 people died as a result. Only six of the 117 

vehicles were right-hand drive, while 111 were left-hand drive. In other words, right-hand 

drive vehicles accounted for 5.1 percent of fatal car crashes.60  

In 2020, 4,016 road crashes were registered in the country, which is 783 less than in 

the same period of 2019. The most crashes in the last decade took place in 2019. In that year, 

the number of road crashes was 4,799. In the same year, the highest number of victims of 

road crashes was registered is 6,801. In 2020, the number of victims of road crashes was 

reduced to 5,846. The number of car crashes in 2020 may have decreased due to prevention 

measures such as lockdowns and working from home during the initial stages of the COVID-

19 pandemic.61,62 
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In the first quarter of 2021, 1,028 road crashes were registered in Armenia, as a 

result of which 91 citizens died and 1547 people were injured. Moreover, almost half of the 

road crashes (433) occurred in Yerevan. Twenty-three people were killed, and 560 were 

injured in traffic crashes in the capital.  

According to the Ministry of Transport and Information Technologies directory, 

92,000 citizens have been licensed to drive taxis in recent years. This is because many 

citizens in Armenia carry out passenger transportation without a relevant license.63 Numerous 

road crashes have occurred due to non-compliance with road sign requirements. As a result of 

non-compliance with road sign requirements, 101 crashes were registered in Armenia, 4 

people died, and 150 were injured. Moreover, most violations (96) occurred in Yerevan. 

According to the data retrieved from the Scientific-Practical Center of Forensic 

Medicine of the Republic of Armenia (SPCFM), 46 persons died from the car crashes, 73 

people got life-threatening injuries, and 1,630 persons got another type of injury in 2021 in 

Yerevan, Armenia.  

1.4 Study aim 
 

The number of car crashes in Armenia is considerable, and they result in many 

injuries and fatalities, therefore, it is essential to identify the risk factors that influence car 

crashes involving life-threatening injuries or deaths as opposed to other injuries among 

drivers and passengers. This study will investigate the risk factors associated with sustaining 

fatal or life-threatening injuries compared to other injuries in motor vehicle crashes in 

Yerevan, Armenia in 2020-2021.  
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2. Methods 

2.1 Study design 
 

Given that the outcome (i.e., fatal and life-threatening injuries) of the study is rare, 

the appropriate design of the study will be case-control. The design will allow for the 

examination of multiple risk factors, offering improved feasibility and cost-effectiveness. 64 

2.2 Study settings 
 

The data collection will be conducted using the printed and scanned reports of the 

Division of Investigation of Traffic Crimes (DITC) and the SPCFM. These centers were 

selected since in Armenia, all car crashes in which people get any type of injuries are 

registered in DITC. After the investigation of fatal and non-fatal injured cases, the reports are 

sent to SPCFM for injury type differentiation.  

2.3 Study population 
 

The study population for both groups (i.e., cases and controls) will be drivers and 

passengers who are 18 years old and above who were in the car during the car crash and got 

fatal or non-fatal injuries in Yerevan, Armenia from January 1, 2020, to December 31, 2021.  

 

Definition of cases  

Cases include either drivers or passengers who sustained fatal or life-threatening 

injuries as a result of the car crash. The life-threatening and fatal injuries are combined 

because Armenian laws and regulations consider them as an injury that can immediately 

cause death.65  

Life-threatening injuries are divided into two groups: 1) injuries, which by their 

nature directly pose a threat to life and can lead to death, and 2) injuries that cause 

pathological conditions which are regularly accompanied by life-threatening conditions.65 
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The cases with fatal outcomes will be the drivers or passengers who died 

immediately due to a car crash or within 30 days after the crash.66 Cases with life-threatening 

injuries will be those with at least one of six major blunt traumas such as head injuries, neck 

injuries, penetrating chest and abdominal injuries, and fracture of the skull with the following 

consequences, as well as severe brain injury, amputation and/or loss of movement and 

sensation in extremities.67,68 The information on injury type will be retrieved from forensic 

reports, as life-threatening injuries are specifically differentiated in these reports. 

 

Definition of controls  

The drivers or passengers who did not meet the definition of fatal and life-

threatening injuries but sustained other types of injuries will serve as the control group.  

2.4 Sample size and sampling 
 
2.4.1 Sample size calculation 
 

The sample size was calculated using the formula for comparing two sample 

proportions. Gender was considered the primary exposure of interest. In this formula, P1 

represents the proportion of males with fatal and life-threatening injuries and P2 represents 

the proportion of females with fatal and life-threatening injuries. P-bar is the mean of P1 and 

P2, and n is the sample size for each group.69 

𝑛𝑛 =  
{𝑧𝑧1−𝛼𝛼/2�2𝑃𝑃�(1− 𝑃𝑃�) + 𝑧𝑧1−𝛽𝛽�(𝑃𝑃1(1− 𝑃𝑃1) + 𝑃𝑃2(1 − 𝑃𝑃2)}2

(𝑃𝑃1 − 𝑃𝑃2)2  

Based on the literature, the proportion of men among deaths and severely injured is 

0.73 and 0.66 in the mildly injured group.70 By using this information:  

P1 = (0.73+0.66)/2 = 0.695 

The delta is considered 15%, hence:  



 
 

10 

 P2 = 0.695-0.15 = 0.545 

P-bar = (0.695+0.545)/2 = 0.62 

The sample size calculation is done along with an alpha of 0.05 and a power of 0.8.  

n= (1.96�2∗0.62(1−0.62)+0.842�0.695(1−0.695)+0.545(1−0.545))2

(0.695−0.545)2
= 164  

The total sample size is 328 (164 per group). 

Due to the potential of inclusion of more than one individual from each car, the 

assumption of independence of observations may be violated and thus resulting in a potential 

cluster effect.71,72 Thus, the sample size was adjusted by a factor of 1.2 to account for the 

clustering effect. As a result, the total sample size will be 328*1.2=394 (197 per group). 

2.4.2 Sampling strategy  
 

Data collection will be performed using the reports from the DITC and the SPCFM. 

The data about car crashes that resulted in fatal and nonfatal injuries are regularly collected 

and are available in these two databases. In these centers, the information is kept with 

specific identification (ID) numbers that are assigned to each report, and the information 

cannot be traced back to the person in question. By using these two databases the cases and 

controls will be selected and then the data will be extracted.  

The cases will be selected from the list of all fatal and life-threatening injury reports 

in Yerevan, Armenia for the duration of 2020-2021, using the simple random sampling 

strategy. For the fatal injury group, the data will be collected from the medicolegal reports of 

SPCFM, including the cause of death and the level of alcohol in their blood. The injury type 

for all groups will be collected from the reports of SPCFM. Other information for fatal and 

life-threatening injury groups will be collected from the DITC reports. These two databases 

are linked to each other with identical ID numbers. 
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The controls will be randomly selected from the list of reports of other types of 

injuries in Yerevan, Armenia for the duration of 2020-2021, using the simple random 

sampling strategy. This group’s information will be collected from reports of SPCFM and 

DITC. 

Thus, the study sample frame will include the entire list of drivers and passengers 18 

years old and above who were engaged in car crashes from January 1, 2020, to December 31, 

2021, and died or were injured because of the crash.  

2.5 Data management 

A self-generated participant ID will be allocated to each of the reports, in addition to 

the IDs which they already have as a part of the structure of the report. This will prohibit 

tracing the information back to the person in question. A separate document will be 

developed which will link the self-generated IDs with report IDs. In case any further 

information is needed from the reports, the research team will have the opportunity to refer 

back to them and collect the required data. First, the fatal, life-threatening, and other types of 

injury reports will be extracted, and a list of their ID numbers will be created. After this, the 

sampling will be performed. For the fatal injury group, the data will be collected from the 

medicolegal reports of SPCFM, including the cause of death and the level of alcohol in their 

blood. From SPCFM reports, the injury type will be obtained for all groups; the remaining 

information will be collected from DITC reports. Two data collectors will be trained on how 

to extract the data. 

2.5.1 Data collection form 
 

For the study, the data collection form was self-developed, based on similar studies' 

data collection forms.73–75 With this form, the needed information will be collected from the 

reports. It contains 4 sections with 19 questions by which the risk factors will be explored 

(Appendix 1).  
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1. General information includes the ID number of the report, role in the car, 

injury type, and date of the crash.  

2. Driver characteristics include driver’s gender, age at the time of the crash, 

educational status, time (year/s) since getting a driving license, and the level of 

alcohol in the blood and exhaled air at the moment of a car crash. 

3. Vehicle associated characteristics include using a seat belt at the time of the 

crash, speed of the car at the moment of the crash, where the was vehicle 

wrong-handed, the car type, the purpose of car use (taxi or private use), and if 

the airbag was deployed at the time of the crash. 

4. Environmental characteristics include the time of the car crash, weather, not 

driving alone, and the number of cars involved in a car crash. 

For collecting information about more than one case or control from the same car the 

ID numbers will be given to each car to be able to account for it in the analysis. In addition, 

the number of passengers in each car will be collected.  

2.5.2 Study variables 
 

The dependent (outcome) variables for this study are dichotomous. They are fatal/ 

life-threatening injuries and all other types of injuries getting due to car crashes.  

The independent variables for this study are risk factors for a car crash. Driver 

characteristics are age, sex, educational status, the level of alcohol in the blood and exhaled 

air at the moment of a car crash, and time (year/s) since getting a driving license.  

Vehicle associated characteristics are seat belt use at the time of car crash, speed of 

the car at the moment of a car crash, wrong-handed vehicle, the car type, the purpose of car 

use, and airbag use. 
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Environmental characteristics are the time of the crash (binary: daytime, nighttime), 

weather (categorical: sunny, snowy, rainy, dry), not driving alone (binary: yes/no), and the 

number of cars involved in a crash (nominal).  

Whether the injured was the driver or passenger will also be taken into 

consideration. The study variables are presented in Table 1, and they were chosen based on 

availability in reports and literature reviews. 

2.6 Statistical analyses  
 

Missing values will be checked and the observations with 50% or more missing 

values will be excluded from the analyses. All statistical analyses will be performed using 

SPSS software. Double data entry followed by merging and cleaning of the data set will be 

done to avoid data entry mistakes.  

Descriptive analysis will be conducted, and the characteristics of the study 

population (cases and controls) will be presented using frequencies and proportions for 

categorical variables, and means, ranges, and standard deviations for continuous variables. 

Logistic regression will be utilized to find the association, if any, between the potential risk 

factors and sustaining fatal and life-threatening injuries. Firstly, bivariate logistic regression 

will be done to examine the association between each risk factor and the outcome. Afterward, 

the statistically significant risk factors (p-value < 0.05) will be included in the final 

multivariable logistic model to determine the associations between risk factors and getting 

fatal and life-threatening injuries and odds ratios, confidence intervals, and p-values will be 

presented. Potential correlation among observations due to multiple individuals from the 

same vehicle will be addressed using random intercept models. 

3. Ethical consideration 

The study was approved by the Institutional Review Board (IRB) within the College 

of Health Sciences at the American University of Armenia before conducting the pilot study. 
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Furthermore, in addition to these ethical concerns, DITC and SPCFM were notified that all 

information will be used anonymously, that only researchers will have access to it, and that 

all data would be kept in password-protected files. Also, they were assured that the 

information gathered would only be utilized for scientific purposes and the outcomes will be 

presented with no personal identification. DITC provided written and SPCFM verbal 

approvals for access to the required reports. The collected data will be deleted within 6 

months after finishing the study.  

4. Pilot study 

After obtaining IRB approval and approval from DITC, in April 2022, a pilot study 

was conducted to understand the feasibility of the project and to test the sampling and data 

collection tools proposed. The collected data include 6 cases and 6 controls. The descriptive 

results are shown in Table 2. The pilot study demonstrated the feasibility of the study. 

Moreover, during data collection for the pilot study, modifications were made to the data 

collection form based on the availability of variables in the reports. Additionally, data 

collection took more time than was anticipated, therefore the proposed duration of the data 

collection process was prolonged. Thus, the current proposal is based on the pilot study and 

the changes that were deemed necessary. 

5. Logistic considerations 

For this study, access is needed to police and investigators’ reports about car crashes 

and the investigative reports of forensic experts in Yerevan, Armenia. Overall, five months 

will be used to conduct this study. One month was used for IRB and DITC approval and for 

the pilot study. The remaining four months will be used to complete the study in its entirety. 

Two months will be contributed for data collection and two months for data entry, cleaning, 

analysis, and write-up. Table 3 presents the timeline of activities.  
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6. Budget 

Personnel, operational, and transportation-related costs are all factored into the 

study's budget. Two data collectors will be needed for data collection and entry. A statistician 

will be needed for data analysis, as well as a research coordinator for planning and 

implementation of the study. A monthly salary will be paid to the research personnel. Based 

on these costs, this study's overall budget was estimated to be around 2,030,000 Armenian 

drams (AMD). The budget is presented in Table 4. 
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Tables 

Table 1. Variables 
 
Variable Type Options 

Injury type Dichotomous Fatal/Life-threatening 

Other types 

Role in the car Binary Driver 

Passenger 

Driver characteristics 

Age (years) Continuous  

Sex Binary Male 

Female 

Educational status  Categorical No education 

School 

Professional-technical 

education 

Institute/university or higher 

The level of alcohol in the blood, and 

exhaled air at the moment of car crash 

Continuous  

Time (year/s) since getting a driving 

license 

Continuous  

Vehicle associated characteristics 

Seat belt use art e time of the crash Binary Yes 

No 

Speed of the car at the moment of car 

crash 

Continuous  

Wrong handed vehicle Binary Yes 

No 

The car type  Categorical Sedan 

SUV 

Minivan 

 Other 

The purpose of car use Binary Taxi 
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Private 

Airbag use Binary Yes 

No 

Environmental characteristics 

Driving in darkness Binary Yes 

No 

Weather Categorical Sunny 

Snowy 

Rainy 

Dry 

Not driving alone Binary Yes 

No 

The number of cars involved in a 

crash 

Nominal  
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Table 2. Results of Pilot Study 
  

 Cases  
(N=6) 
n (%) 

Controls  
(N=6) 
n (%) 

Role in the car   
  Driver 5 (83) 4 (67) 
  Passenger  1 (17) 2 (33) 
Injury type   
  Fatal 4 (67) - 
  Life-threatening 2 (33) - 
  Other - 6 (100) 
Gender   
 Male 5 (83) 6 (100) 
 Female 1 (17)  
Age (in years), mean (sd) 30 (23-43) 29 (21-37) 
Educational status   
  School (10 years or less) 1 (33) 6 (100) 
  Institute/University or higher 2 (67)  
Time (in years) since getting a driving 
license, mean (sd) 

5.3 (3-7) 5.1 (0.08-6) 

Seat belt use  
  Yes 1(25) 3 (75) 
   No 3(75) 1 (25) 
Speed (km/hr), mean (sd) 130 (50-210) 60 (50-90) 
Wrong handed vehicle   
  Yes - 2 (33) 
  No 6 (100) 4 (67) 
Car type   
  Sedan 4 (67) 6 (100) 
  SUV 2 (33) - 
Purpose of car use   
  Taxi - 2 (25) 
  Private 6 (100)  4 (67) 
Airbag use   
 Yes 3 (75) 2 (50) 
 No  1 (25) 2 (50) 
Time of crash   
 Daytime 2 (33) 3 (50) 
 Nighttime 4 (67) 3 (50) 
Weather   
 Sunny 2 (33) 1 (16.7) 
 Snowy - 3 (50) 
 Rainy  - 1 (16.7) 
 Dry 4 (67) 1 (16.7) 
Not driving alone   
 Yes 4 (67) 2 (67) 
 No 2 (33) 4 (33) 
Number of the cars  
involved in crash 

 

 One car 2 (33) 1 (17) 
 More than one car 4 (67) 5 (83) 
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Table 3. Timeline 
 
Activity M1* M2 M3 M4 M5 

IRB approval, approval 

from DITC 

X     

Pilot study X     

Data collection  X X X   

Data management X X X X X 

Data analysis and 

interpretation 

   X X 

 
* Month  
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Table 4. Budget 
 

*Armenian Dram 

  

Budget item Appointment 
type 

Number of 
required 
units 

Number of 
units 

Total 

Data collector 1 Monthly  2 150,000 AMD* 300,000 AMD 

Data collector 2 Monthly 2 150,000 AMD 300,000 AMD 

Research coordinator  Monthly  4 200,000 AMD 800,000 AMD 

Statistician  Monthly  2 200,000 AMD 400,000 AMD 

Transportation Monthly 3 60,000 AMD 180,000 AMD 

Other costs - 1 50,000 AMD 50,000 AMD 

Total  2,030,000 AMD 
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Appendix 1 

Risk factors associated with fatal and life-threatening road traffic injuries in Yerevan, 
Armenia, 2020-2021 

 
Data Collection Form 
 
General information 
 
1. Self-generated participant ID _______  

 
2. Number of the cars involved in a car crash _______ 

 
3. Role in the car 1.   Driver 

  
2.   Passenger 
 

4. Injury type 1.  Fatal 
 
2.  Life-threatening 
 
3.  Other 
 

5. Date of car crash ___/___/___ (mm/dd/yy) 
 

Driver associated characteristics 

6. Gender  1.   Male 
  
 2.  Female 
    

7. Age at the car crash _______ (Years)  
 

8. Educational status 1.   No education 
 
2.   School (10 years or less) 

3.   Professional technical education  

4.   Institute/University or higher 
 

9. Time (year/s) since getting a driving license _______ (Years) _______ (Months) 
 

10. The level of alcohol in the blood or in exhaled air _______ (Per-mille, ‰) 
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Vehicle associated characteristics 

11. Seat belt use at the time 
of car crash 
 

1.   Yes 
   
2.   No 
 

12. Speed of the car at the moment of the crash _______ (km/hr) 
 

13. Wrong handed vehicle  1.   Yes 
 
2.   No 
 

14. The car type  1.   Sedan 
 
2.   SUV 
 
3.   Minivan 
 
4.   Other (Specify) 
 

15. The purpose of car use 1.   Taxi 
    
2.   Private 
 

16. Airbag use 1.   Yes 
 
2.   No 
 

Environmental characteristics 

17. Time of the car crash ___/___ (hh:mm) 

18. Weather 1.   Sunny 
 
2.   Snowy 
 
3.   Rainy 
 
4.   Dry 
 

19. Not driving 
alone 

1.   Yes 
 
2.   No 

 
20. Number of the cars involved in a car crash_______ 

21. Passengers number in the car during the car crash _______ 
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