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Abstract  

Objective: Traffic crashes are one of the major causes of deaths at work. However, most 

of the literature on traffic crashes did not study the influence of worker and organisation 

conditions. The current paper analyses the influence of the personal and organisational 

factors associated with the severity of occupational traffic crashes.  

Methods: A total of 724,596 occupational traffic crashes that occurred in Spain from 2009 

to 2019 were analysed. Men suffered 59% of crashes registered, while workers younger 

than 30 represented 31.3% of crashes studied. Variables included in the Official 

Occupational Accident Report were analysed using logistic regression calculating odds 

ratios.   

Results: Results showed that a foreign, professional male driver from a small company 

who is older than 55 years was more likely to suffer a fatal crash. In contrast, a Spanish, 

non-professional female driver from a medium or big company who is younger than 30 

years is more likely to suffer light consequences.  

Conclusions:  Findings from the current research could help to improve the safety training 

programmes in companies considering their personal and business variables such as age, 

gender, or company staff, especially in small companies. Future research should collect 

and analyse additional variables combining different data sources. 
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Introduction 

Traffic is one of the major causes of accidental deaths at work around the world (WHO, 2018). 

Several authors have studied the problem in different countries, including Finland, the United 

States of America, Spain, the United Kingdom, Australia, and Norway (Al-Balbissi 2003; 

Doroudgar et al. 2017). The exposure to the risk of traffic crashes going to or from home to the 

workplace is daily for the majority of workers.  In the case of professional drivers, their exposure 

continues during their working hours. Traffic crashes represent around 20–40% of occupational 

crashes in industrial countries (Fort et al. 2010), but there is a lack of specific work-related risk 

factors in traffic crashes. Different influence factors have been previously studied, such as 

characteristics of the vehicles involved  (Mitchell et al. 2004), use of safety equipment like seat 

belts (Fort et al. 2013), age of the driver (Charbotel et al. 2010), or psychosocial working 

conditions (Fort et al. 2016). Few studies have focused on organisational factors and framework 

conditions of traffic crashes at work (Camino López et al. 2017). One study suggested that 

commuting accidents involving professional drivers differ in demographic and situational issues 

from general and on-duty professional drivers’ traffic crashes (Llamazares et al. 2019), while 

another study noted that commuting-related accident rates were higher among women than men 

(Camino López et al. 2017). To complete the existing background, better knowledge of personal 

and organisational factors of occupational crashes is needed. The aim of the current paper is to 

analyse the influence of the personal and organisational variables associated with the severity of 

occupational traffic crashes.  

Methodology  

 Data collection 

In Spain, it is mandatory to register online all workplace crashes resulting in one day or more of 



absence from work. Crashes should be notified to the labour authority through the Delt@ 

electronic system by filing an official report. Due to the representativeness and the high number 

of accidents that are reported daily through the electronic application, several researchers have 

used accident data from the Delt@ system to carry out their work in both the field of occupational 

accidents (López-Arquillos et al. 2015)  and the field of occupational traffic crashes (Camino 

López et al. 2017). In Spain, 6,591,775 occupational accidents were reported from 2009 to 2019. 

Only 0.1% were fatal, and 99.0% of them were considered light crashes.  

For the current research, the Spanish government provided us all occupational traffic crashes 

registered in Spain (724,596 crashes) from 2009 to 2019. They represented around 10% of the 

occupational crashes reported. In the case of the Spanish legal framework, crashes that occurred 

going to or from home to the workplace are considering occupational crashes. Men suffered 59% 

off crashes registered and women only 41%, while workers younger than 30 years registered 

31.3% of crashes reported. 

According to the data supplied and showed in Figure 1, the total number of traffic crashes 

decreased from 2009 to 2012 and increased from 2013 to 2019. Incidence rates of crashes per 

100,000 workers were calculated using official statistics of the people employed and showed a 

similar trend. The increase in the total number of crashes apparently is not only affected by the 

increase of workers exposed.  

Crashes reported were grouped by severity code (light, serious, very serious, or fatal). This 

classification is based on medical criteria, because Spanish health authorities must diagnose the 

severity of each occupational accident reported (BOE 2002). The accepted medical criteria in 

Spain is detailed in Table 1.  

The occupational accident notification form only includes the four cited levels. An occupational 

crash notification form does not include another typical severity scale for traffic crashes like the 

Abbreviated Injury Scale (AIS), because it is considered in the Delt@ platform as a standard 



occupational accident. The rest of the variables were dichotomised, when necessary, to calculate 

their odds ratio (OR).   

The distribution of crashes based on the main variables supplied is shown in Table A1. The 

majority of crashes were light, suffered by males, and did not involve foreign workers. 

Concerning the age factor, the distribution of the crashes changed with severity. While the 

average of total workers injured was 36.97 years, the average age in the group of workers affected 

by a fatal crash was 42.09 years.  

Statistical analysis 

A logistic regression model is commonly used in clinical trials and cohort research. This method 

calculates the ORs for the disease in a sample of people who have been exposed to some specific 

variable compared to another sample of people not exposed. Based on ORs with a 95% 

confidence interval (CI), the relation between the severity of traffic crashes and different 

variables was analysed. OR calculation was performed successfully in recent studies focused on 

work traffic crashes (Useche et al. 2020).  

Results  

The results obtained are shown in Table A2. The most remarkable results per variable are 

highlighted in the following subsections.  

Gender 

The number of female workers in Spain is increasing every year, so it is important to provide 

insight into gender as a risk variable. Gender was significantly and independently associated with 

the severity of occupational traffic crashes, but the association changed with the severity level. 

On the one hand, an injured male worker is less likely to suffer a light crash (OR=0.39; 95% CI, 

0.37–0.40) than a female. On the other hand, if the crash is fatal, a male is more likely to suffer 



it (OR=4.98; 95% CI, 4.40–5.62).  

Nationality  

Regarding nationality, fatal crashes were significantly or independently associated with Spanish 

workers (OR=0.60; 95% CI, 0.53–0.67).  A foreign worker who suffers a crash is 1.6 times more 

likely to be killed than a native worker. In contrast, Spanish workers are 1.3 more likely to suffer 

a light crash compared with foreign staff crashes.  

Labour contract 

Attending to the labour contract, a worker employed by companies showed a worse light 

accidents (OR=1.65; 95% CI, 1.50–1.81) compared with the rest of the workers (self-employed 

and employed by temporary work agencies). However, variable labour contract was not found 

significantly associated with fatal crashes.  

Professional drivers 

In the category of professionals drivers were included all workers categorized as drivers in the 

Spanish Standard Occupational Classification (SOC). For instance, bus, taxi, trucks, or lorry 

drivers. Although they are specially trained for driving tasks and their habitual experience on the 

road is important, professional drivers are more likely to suffer a fatal crash (OR=3.46; 95% CI, 

3.17–3.77).   

Company staff 

Fatal crash rates obtained in the current research are aligned with some previous studies (OR= 

1.48; 95% CI, 1.354–1.612).  



Length of service 

The effects of length of service on occupational accidents have been shown to be significant in 

hazardous sectors like construction. However, in the traffic crashes analysed, the influence of 

seniority of the worker was very low or not relevant.  

Age 

It is remarkable that while crashes among workers under 35 years old were more likely to be 

light (OR= 1.63; 95% CI, 1.60–1.70), crashes in the group of workers older than 55 were more 

likely to be serious (OR= 2.00; 95% CI, 1.89–2.12) very serious (OR= 1.96; 95% CI, 1.53–2.50) 

or fatal (OR= 2.42; 95% CI, 2.14–2.73).  

Time of day 

Regarding the hour of the crash, worse fatality results were detected in the night (OR= 2.01 ; 

95% CI, 1.83–2.22).  

Type of journey  

Commuting accidents are considered occupational accidents in Spain, then they are 

legally considered as accidents that happened during the working time. They represented a high 

percentage of occupational crashes (72.6%). However, their odds ratio values for fatal (OR= 

0.52; CI- 0.48-0.56) were lower than on mission.  

Discussion  

The most remarkable results per variable are discussed in the following subsections.  

Gender 

Results are aligned with previous studies about traffic crashes that concluded mortality is greater 



among males (W. H. Organization 2018). This difference in traffic fatalities has been frequently 

attributed to their lower perceived risks  (Hatfield & Fernandes 2009), risky behaviours (Vardaki 

& Yannis 2013), and the lower use of safety devices (Fernandes et al. 2010). Despite the lower 

severity of crashes suffered by women, they are more likely to suffer traffic-related commuting 

injuries than men (Camino López et al. 2017). This could be because women occupy more part-

time jobs, and they dedicate more time than men to take care of their children and parents.   

Nationality  

A similar risk of crashes based on nationality and severity has been pointed out (Li et al., 2018). 

Other authors found that migrant workers have unsafe traffic behaviour and highlight the 

importance of traffic safety education for migrant workers (Sun & Yang 2013).  

Labour contract 

Although temporary workers are traditionally linked to worse accident rates and more likely to 

suffer severe injuries than permanent workers, in the case of an occupational traffic crash, victims 

were more often on permanent contracts (Fort et al. 2010).  This higher mortality among those 

with permanent contracts could be due to a less flexible schedule and lack of flexibility in 

performing the work. In contrast, other authors pointed out that part-time contracts appear to be 

linked to a higher incidence injury rate, especially in commuting injuries among women (Camino 

López et al. 2017).  

Professional drivers 

Similarly, in research conducted in France, it was observed that professional drivers still had the 

highest risk of crashes while at work (Charbotel et al. 2010). Due to particular working conditions 

such as long driving periods or shift work, professional drivers can suffer high levels of stress at 

work, which sometimes are associated with risky behaviours like alcohol and drug use (Herrero 



et al. 2017). Other intrinsic factors of crashes in the group of professional drivers were found by 

other authors like lower education level, higher discomfort levels, and bad fatigue management 

(Fort et al. 2010). 

Company staff 

The size of the company is highlighted in the literature as an important factor related to 

occupational accidents. Safety management systems were sometimes found to be lacking in 

smaller companies when compared with larger companies. In the case of traffic risks, the problem 

is similar (Fort et al., 2016), and road crash victims are more likely to be in smaller companies 

(OR=2.24; 95% CI, 1.31–3.85) (Fort et al. 2010). Due to the association of the company staff 

with other factors as type of job, tasks distributions, human and economic resources  or OHS 

management, further research is needed to a better understanding of company staff variable. 

Length of service 

A similar study carried on in another country concluded that seniority in the job showed no effect 

(Fort et al. 2010).  

Age 

These result are aligned with previous results which concluded that the incidence of severe injury 

among elderly patients was nearly 1.6 times higher than that of non-elderly patients (Kong et al. 

2018). Younger drivers demonstrate lower risk aversion and a higher propensity for taking 

accident risks compared to older drivers, but the complexity of the problem is not limited to risk 

perception in the case of fatal crashes. Some authors suggested that frailty or pre-existing health 

conditions play a great role in increasing the severity of traffic crashes in older drivers (Boufous 

& Williamson 2009).  Other authors pointed that older drivers experience significantly slower 

reaction times compared to younger drivers (Doroudgar et al. 2017). According to the different 



factors associated with age variable, a further multivariate analysis should be performed for age 

of the driver in occupational traffic crashes.   

Time of day 

These results can be due to reasons such as the combination of alcohol and sleepiness or worse 

lighting and weather conditions. Other risk factors such as fatigue, sleep disorders, or shift work 

are linked to night traffic accidents, especially among professional drivers (Herrero et al. 2017). 

Aligned with the results obtained, other authors concluded that drivers are more likely to die at 

night time (Stimpson et al. 2013).  

Type of journey  

These results could be influenced by type of vehicle, extended shift works, time pressure at work, 

or inflexible schedule (Fort et al. 2010). In addition, driving a vehicle not belonging to the driver 

was identified as another important factor for on-duty crashes (Fort et al. 2013). 

It can be concluded that personal and organisational variables related to workers and companies 

analysed showed different influence levels on the traffic crashes studied. Some showed 

similarities with traffic crashes in general, not only at work, like gender, nationality, age of the 

driver, or hour of the crash. Men and women showed very different rates; thus, preventive 

measures should be adapted to the results obtained.  

In addition, specific variables related to organisations and working conditions showed that the 

size of the company, length of service, or type of contract should be considered by authorities 

and companies to reduce the consequence of occupational traffic crashes. The problem of fatal 

crashes in small companies is remarkable; however, their economic and human resources are a 

complex barrier for some of the possible solutions. In that case, institutional safety training or a 

tax rewarding system for small safety companies could be explored as possible safety 



interventions.  

Special efforts should be carried out by every stakeholder to reduce the human and economic 

costs of workings days lost, which numbered a total of 21,159,622 absence days, with an average 

of 1,923,602 absence days per year in the period studied.  

The majority of current preventive measures are focused on reducing crashes and risk behaviours 

through occupational health and safety management systems based on safety training and 

education and safety promotion. However, many safety training programmes are generic and not 

adapted enough to the personal variables of each company. Results obtained in the current 

research could help to improve the safety training programmes in companies considering their 

personal and business variables like age, gender, or company staff. Mobility plans integrated into 

the OHS management of the companies should be promoted by companies and institutions, 

especially in small companies that had the worst severity rates.   

Limitations of the study 

Although the sample analysed was statistically tested and includes many relevant variables, some 

specific issues point to potential limitations. The first one was that results and discussion were 

based on unvariable analyses. The second one was the sample represented all occupational 

crashes reported in Spain in the period studied; however, unreported crashes were not studied. 

Similarly, crashes that occurred but were not reported as an occupational traffic crash were not 

included in the data supplied; as a result, they could not be considered. Variables included in the 

official notification of the crashes at work analysed do not include some important variables in 

traffic crashes, such as the type of vehicle, road category, or weather conditions. The available 

information analysed is limited when compared with full traffic crash reports by authorities after 

a serious crash. Official crash reports should include additional fields and variables for a better 

understanding of the circumstances of the occupational traffic crash. In contrast, not only fully 



investigated crashes were included, all crashes reported could be analysed, independently if the 

crash was fully investigated due to its severity serious or fatal. Another limitation of the current 

study and similar studies is the lack of accurate data about the exposure time of drivers on the 

road, especially when they are not professional drivers. Similarly, working conditions of the 

injured worker are rarely researched, such as task demand, mental fatigue, or concentration.  

The majority of previous studies identified limitations in the data analysed, due to the lack of 

relevant information in the accident report. To address the limitations of the information 

contained in the existing database, coordinated study of the occupational crashes using multiple 

data sources could improve the current results. One example could be the comparison of crashes 

registered by traffic authorities and crashes reported to the labour authorities. Additional 

information could be collected through the development of an occupational mobility survey. In 

the past, relevant examples were carried on in Spain (Ministerio de Fomento. Gobierno de España 

2007), but existing reports focused on the topic are not updated. The survey´s information could 

fill the gap of the available database. The development of specific preventive strategies to 

mitigate the negative influence of the variables and the effectiveness of the proposed measures 

should be studied in future research.  
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FIGURE 

 

Figure 1. Total number of traffic crashes and incidence rates from 2009 to 2019 

  

TABLE 

 

Severity code Medical criteria about the consequences of the injuries 

Light No expected long term physical damages for worker.  

Serious No risk for worker life, and no disabling. Expected more 
than 120 days of absence at work. 

Very serious Risk for worker life and/or disabling  

Fatal Death  

Table 1. Medical criteria for severity of the accidents 
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