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A B S T R A C T   

Introduction: The occupational road-accident risk on public roads and the work conditions for professional 
driving is still an important issue in occupational health despite lower road-accident rates. This study presents 
the evolution over time of the work-related constraints for these employees based on the Sumer surveys carried 
out in 2003, 2010 and 2017. 
Method: Data from the 2010 and 2017 surveys were restricted to match the scope of the 2003 survey in order to 
enable prevalence data to be compared in equivalent populations. The main variable of interest was “driving 
(car, truck, bus, and other vehicles) on public thoroughfares” for work (during the last week of work: yes/no). 
Work time characteristics, work rhythm, autonomy and scope for initiative, collective work group, standards and 
evaluations variables were completed by the occupational health physicians. A self-administered questionnaire 
was also provided to employees and contained the Job Content Questionnaire, which assesses decision latitude, 
social support and psychological demands, the reward scale of Siegrist questionnaire, the hostile behaviour with 
inspired questions for Leymann, sick leave and work accidents during the past 12 months and job satisfaction. 
Finally, prevention in the workplace was also completed by the occupational health physicians. 
Results: About 25% of employees in France were exposed to work-related driving in 2017, which was stable in 
comparison with 2003 and 2010. However, the population was older and there were more females, more often 
from the clerical staff/middle manager category and working in companies with fewer than 10 employees. 
Employees exposed to work-related driving were also more frequently exposed to sustained work schedules and 
physical constraints, but less exposed to psychosocial risks. 
Conclusions: The percentage of employees exposed to occupational road accident risk, i.e., exposure to work- 
related driving, remained stable at about 25% in 2017 compared with previous surveys. These employees 
were also more frequently exposed to sustained work schedules and physical constraints, but less exposed to 
psychosocial risks. 
Practical Applications: Prevention campaigns on work-related road accident risk should be provided to all em
ployees in all companies since all jobs can be concerned.   

1. Introduction 

In France, according to the National Health Insurance Fund for 
Salaried Workers, road traffic accidents on duty represent 3% of all 
work-related accidents, but they represent 23% of work-related fatal 

accidents in 2008 (Caisse nationale de l’assurance maladie des trav
ailleurs salariés Direction des risques professionnels, n.d.-a), 20% in 
2010 (Caisse nationale de l’assurance maladie des travailleurs salariés 
Direction des risques professionnels, n.d.-b), and 18% in 2018 (Caisse 
nationale de l’assurance maladie des travailleurs salariés Direction des 
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risques professionnels, n.d.-c). The incidence of road traffic injuries 
occurring on duty decreased by more than 40% between 1997–2000 and 
2003–2006, dropping from 45.2/100,000 workers to 26.6/100,000 
workers. This decrease was also observed for work-related road fatal 
accidents between the same periods, from 1.51/100,000 workers to 
0.83/100,000 workers (Charbotel et al., 2010). In 2021, there were 
12,186 on duty road accident, an increase of 8% from 2020. Ninety fatal 
on duty accidents were recorded (Caisse nationale de l’assurance mal
adie des travailleurs salariés Direction des risques professionnels, n.d.- 
d). 

The French National Institute for Statistics and Economic Studies 
(INSEE) reported increased mobility of workers between 1981 and 1993 
(Crague, 2003). This seems to have reached a threshold since, in the 
2003 Sumer survey (medical surveillance of employees’ exposure to 
occupational risks) (Direction de l’animation de la recherche, 2006), a 
quarter of the employees questioned (n = 12,050, 25.4%) drove on 
public roads as part of their professional activities and in 2010, this was 
26.4% (Fort et al., 2016). The number of women driving on public roads 
as part of their professional activities has increased relatively more 
rapidly, from 9% in 1994 to 13% in 2003, compared with men for whom 
the increase was from 32% in 1994 to 35% in 2003 (Coutrot et al., 2006; 
Demoli, 2014). 

Some studies have reported that certain occupational risk factors 
may be associated with a risk of work-related road accidents (Fort et al., 
2010). The number of hours worked and fatigue were shown to increase 
the risk of being involved in a road accident (Anund et al., 2018; Lla
mazares et al., 2021; Maynard et al., 2021; McCartt et al., 2000). Having 
difficulty meeting deadlines has been shown to be a risk factor for road 
traffic accidents on duty (Fort et al., 2013). This has also been observed 
for certain professional groups ambulance personnel under time pres
sure (Centers for Disease Control and Prevention, 2003; Kahn et al., 
2001). In an analysis of risk factors for work-related road accidents in a 
cohort of workers of the French national electricity and gas companies 
(Électricité de France-Gaz de France), after taking into account the 
transport mode and distance, which were the primary risk factors, the 
lower socio-occupational groups, especially blue-collar workers, fol
lowed by white-collar workers, were more at risk than managers (Chiron 
et al., 2008). In addition, ‘nervously tiring work’ for males, and ‘sus
tained standing’ for females were associated with the occurrence of at- 
work road accidents. 

About 25% of employees in the 2003 Sumer survey were concerned 
by exposure to work-related road accident risks. These employees could 
be grouped into 10 classes of employees based on their working condi
tions, defined by occupational characteristics, and level of exposure to 
driving (Fort et al., 2019). Four of these classes included employees who 
were overexposed to driving in the context of their professional activity. 
These employees, who were mostly men, were also overexposed to 
significant time pressure in their work. Other demographic, occupa
tional (sales persons, public sector workers, and professional drivers in 
the transportation and warehousing were overrepresented in a group), 
and psychosocial characteristics (high decision latitude in a group) were 
also different between the groups. 

The compensation following road accidents and related work ab
sences are parameters that should be taken into account in public policy. 
A cumulative incidence of productivity loss (performing after TA any 
usual activities, including working, going to school, playing and doing 
chores, among others due to road accidents was observed in Brazil for 
61% of the study population (Cardoso et al., 2020). In the Netherlands, 
the average cost of lost productivity for a nonfatal road accident was 
estimated to be 5,900 euros (van der Vlegel et al., 2020). In Australia, 
the rate of road accident compensation claims was estimated to be 12.9 
per 100,000 working population, with 17% of the claims being due to 
work-related road accidents (Gray et al., 2020). 

It is important to know the level of exposure of the French population 
to this occupational risk, as well as the characteristics of this population 
to enable the groups at risk to be identified and preventive actions 

adapted. The objective of this study was to describe the changes in the 
occupational characteristics of employees exposed to work-related 
driving, based on the results from three Sumer surveys undertaken in 
2003, 2010, and 2017. 

2. Materials 

2.1. Sumer survey 

The Sumer survey is a medical monitoring survey of professional 
risks carried out as a cross-sectional repeated survey for evaluating the 
evolution of the intensity or duration of employees’ occupational 
exposure to physical hazards, biological agents, and chemical products 
and any collective or individual protection measures available to them 
since the first survey published in 2003 (Memmi et al., 2019). SUMER 
project is managed jointly by the General Directorate of Labour (DGT) 
and the Directorate for Research, Studies and Statistics (Dares) of the
Ministry of Work, Employment, Vocational Training and Social Dia
logue, and co-financed by the General Directorate of Administration and 
the Public Sector (DGAFP). The study consists of interviews with em
ployees conducted by volunteered occupational physicians during their 
regular compulsory medical examination of workers from any French 
company. In France, all employees are covered by an occupational 
medicine service. This applies to both the private and public sectors. 
Various types of medical examination are carried out. Occupational 
physicians are salaried employees of the company or of an occupational 
health service to which the company is affiliated. The occupational 
physician is not only independent from the employer, but also from the 
national authorities. This approach enables Dares to benefit from the 
occupational physician’s expertise, as they have in-depth knowledge of 
the company and are able to provide additional information on exposure 
during the interview with the employee. Another advantage of this 
methodology is that it provides access to a large population, making it 
possible to measure the occurrence of relatively rare phenomena or sub- 
group analyses. Prior to 1994, data were collected during periodic visits 
by the occupational health physician (Arnaudo et al., 2004). Since 2003, 
a self-questionnaire has been used to collect information on the 
perception of work and the link between work and the employee’s 
health (Direction de l’animation de la recherche, 2006; Guignon et al., 
2008). The self-questionnaire was modified in 2010 to include stan
dardized questionnaires to assess psychosocial risks, anxiety and 
depression, accidents, sick leave, job satisfaction, perceived health, the 
relationship between health and work, and maltreatment behaviors 
experienced in the workplace (Niedhammer et al., 2018). Over the 
course of the surveys, the sampling scope has been expanded so that the 
2017 survey was representative of almost 22 million employees (i.e., 
92% of employees in France). However, the analysis presented here used 
data from the 2010 (n = 41,907) and 2017 (n = 21,548) surveys 
restricted to the areas covered by the 2003 survey (n = 49,984) to enable 
the prevalence of working conditions and occupational exposures to be 
compared in equivalent populations (Havet & Penot, 2022). 

2.2. Sumer questionnaires 

The occupational physician completed a questionnaire for each 
employee to collect demographic and professional characteristics 
(gender, age, socio-professional category), characteristics of the 
employer (number of workers), and the organizational and relational 
constraints of the job (various working conditions and exposures 
including working time, work rhythm, work autonomy, work group, and 
work standards). A self-questionnaire completed by employees collected 
information related to the perception of work, health at work, the psy
chosocial environment at work with the Job Content Questionnaire 
(Karasek, 1985; Karasek, 1979), the Reward (11 items) scale of the 
Siegrist questionnaire (Siegrist et al., 2004) and violence at work with 
the inspired questions from Leymann questionnaire (Niedhammer et al., 
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2006). 
For each item of the Reward scale of the Siegrist questionnaire, there 

were 5 levels of response: “agree,” “disagree and I am not at all dis
tressed,” “disagree and I am somewhat distressed,” “disagree and I am 

distressed,” and “disagree and I am very distressed,” scored 1to 5; the 
sum of the item scores gave scale scores (Niedhammer et al., 2004). 

The Job Content Questionnaire evaluated three dimensions of the 
psychosocial work environment in 26 questions: psychological demand 

Table 1 
Demographic and professional data.   

SUMER 2003 SUMER 2010  SUMER 2017  

Non-driver Driver  Non-driver Driver  Non-driver Driver  

% 95% CI % 95% CI  % 95% CI % 95% CI  % 95% CI % 95% CI 

Gender               
Male 50.2 49.7–50.8 77.4 76.5–78.2  47.9 47.1–48.8 75.7 74.5–76.9  45.0 43.6–46.4 70.9 68.8–73.0 
Female 49.8 49.2–50.3 22.6 21.8–23.5  52.1 51.2–52.9 24.3 23.1–25.5  55.0 53.6–56.4 29.1 27.0–31.2 
Nationality               
French 95.7 95.5–95.9 96.8 96.4–97.1  94.6 94.2–95.1 96.2 95.2–97.2  92.1 91.2–93.0 97.0 96.3–97.7 
EU, other than French 1.9 1.7–2.0 1.9 1.6–2.1  2.0 1.7–2.2 2.5 1.5–3.4  2.9 2.4–3.3 1.7 1.1–2.2 
Non EU 2.4 2.3–2.6 1.3 1.1–1.5  3.4 3.0–3.8 1.3 1.0–1.7  5.0 4.2–5.8 1.3 0.9–1.8 
Age group               
Less than 25 years old 11.9 11.5–12.3 7.3 6.7–7.8  12.9 12.3–13.6 8.9 7.9–9.9  8.6 7.6–9.6 5.7 4.3–7.1 
25 – 29 years 13.1 12.7–13.4 11.9 11.3–12.5  12.4 11.9–13.0 11.9 10.9–12.8  11.4 10.4–12.3 9.5 8.1–10.9 
30 – 39 years 29.3 28.8–29.8 31.9 31.0–32.8  27.1 26.4–27.9 27.3 26.0–28.7  24.3 23.1–25.4 26.3 24.3–28.3 
40 – 49 years 26.1 25.7–26.6 28.4 27.5–29.2  25.9 25.2–26.6 29.0 27.6–30.3  25.4 24.2–26.6 27.0 25.0–28.9 
More than 50 years old plus 19.6 19.2–20.0 20.5 19.8–21.6  21.6 20.9–22.4 22.9 21.8–24.1  30.3 29.1–31.6 31.5 29.5–33.6 
Seniority in the company               
Less than a year 9.1 8.7–9.4 7.0 6.5–7.5  12.9 12.3–13.5 10.5 9.4–11.6  15.2 13.7–16.6 11.8 9.7–14.0 
Between 1 and 3 years 24.7 24.2–25.2 24.7 23.9–25.5  20.2 19.4–20.9 20.3 19.1–21.4  13.6 12.6–14.5 13.9 12.5–15.4 
Between 3 and 10 years 26.6 26.2–27.1 30.6 29.7–31.5  31.8 31.0–32.6 35.6 34.1–37.1  30.2 29.0–31.5 32.8 30.8–35.0 
More than 10 years 39.6 39.1–40.1 37.7 36.8–38.6  35.1 34.3–35.9 33.6 32.2–34.9  41.0 39.7–42.3 41.5 39.1–43.4 
Number of workers in company               
1 – 9 22.6 22.1–23.1 30.7 29.8–31.6  21.2 20.4–21.9 26.5 25.1–27.8  27.3 25.8–28.8 31.6 29.3–34.0 
10 – 49 22.8 22.4–23.3 34.4 33.5–35.3  23.8 23.1–24.6 34.7 33.2–36.1  22.1 21.0–23.2 32.3 30.2–34.4 
50 – 199 21.3 20.9–21.8 21.1 20.3–21.9  22.1 21.4–22.8 22.5 21.3–23.7  24.4 23.2–25.6 23.1 21.2–25.0 
200 – 499 13.8 13.4–14.1 6.5 6.0–7.0  12.8 12.3–13.4 7.4 6.7–8.2  9.2 8.5–100 4.5 3.6–5.3 
≥ 500 19.5 19.1–19.9 7.3 6.9–7.6  20.1 19.4–20.7 8.9 8.1–9.7  17.0 16.1–17.9 8.5 7.0–9.9 
Employment contract               
Full-time 83.8 83.4–84.2 91.2 90.7–91.8  77.9 77.1–78.7 85.7 84.4–87.0  77.3 75.9–78.6 82.7 80.6–84.8 
Part-time 16.2 15.8–16.6 8.8 8.2–9.3  22.1 21.3–22.9 14.3 13.0–15.6  22.7 21.4–24.1 17.3 15.2–19.4 
Choice of work time               
No 23.3 22.8–23.9 21.2 20.3–22.1  18.5 17.7–19.2 15.1 14.1–16.2  15.7 14.5–16.9 12.9 11.0–14.7 
Yes 76.7 76.1–77.2 78.8 77.9–79.7  81.5 80.8–82.3 84.9 83.8–85.9  84.3 83.1–85.5 87.1 85.3–89.0 
Socio-professional groups               
Managers and higher intellectual 

professions 
11.8 11.5–12.2 19.5 18.7–20.3  13.9 13.3–14.5 18.3 17.3–19.3  16.4 15.5–17.3 17.5 16.0–17.0 

Intermediate professions 21.8 21.4–22.3 28.8 28.0–29.6  22.7 22.0–23.4 26.8 25.5–28.0  18.1 17.2–18.9 21.8 20.1–23.5 
Employees, clerical staff, middle 

managers 
32.7 32.2–33.2 13.0 12.4–13.7  34.5 33.7–35.3 15.5 14.3–16.6  39.9 38.5–41.4 23.4 21.2–25.6 

Manual workers (Skilled workers / 
Professional drivers / No-skilled 
workers / Agricultural workers) 

33.4 32.9–33.9 37.9 37.0–38.8  28.9 28.1–29.6 39.4 38.0–41.0  25.6 24.3–26.9 37.3 35.1–39.5 

Activity sector (NAF 2003)1               

A: Agriculture, hunting, forestry 1.5 1.4–1.6 2.5 2.2–2.8  1.4 1.2–1.5 2.3 1.9–2.7      
B: Fishing, aquaculture, related 

services 
0 0–0.1 0 0–0.1  0.01 0–0.03 0 0–0.01      

C: Mining and quarrying 0.1 0.1–0.2 0.1 0–0.2  0.1 0.07–0.1 0.1 0–0.2      
D: Manufacturing 24.4 23.9–24.8 11.3 10.8–11.8  19.9 19.3–20.5 10.9 10.0–11.7      
E: Production and distribution of 

electricity, gas and water 
0.9 0.8–1.0 2.2 1.9–2.4  1.0 0.9–1.0 1.9 1.7–2.2      

F: Construction 4.3 4.0–4.5 14.3 13.6–14.9  4.7 4.2–5.2 16.2 14.8–17.7      
G: Wholesale and retail trade and 

repair of motor 
vehicles and motorcycles 

15.9 15.5–16.3 17.6 16.9–18.3  17.4 16.8–18.1 15.2 14.2–16.1      

H: Hotels and restaurants 5.3 5.0–5.5 1.4 1.1–1.6  4.6 4.2–4.9 1.0 0.8–1.3      
I: Transportation and et 

communication 
6.2 5.9–6.5 13.5 12.9–14.2  6.4 5.9–6.8 12.7 11.7–13.6      

J: Financial activities 4.1 3.9–4.3 2.9 2.6–3.3  4.9 4.6–5.2 3.2 2.8–3.7      
K: Real estate activities and support 

service activities 
17.1 16.7–17.6 16.2 15.4–16.9  17.7 17.0–18.4 16.6 15.5–17.6      

L: Public administration 1.9 1.7–2.0 1.1 0.9–1.3  1.9 1.8–2.1 1.2 0.9–1.5      
M: Education 1.6 1.4–1.7 1.4 1.2–1.6  1.3 1.1–1.4 0.8 0.6–1.1      
N: Human health and social work 

activities 
12.1 11.7–12.4 10.1 9.6–10.7  13.9 13.3–14.5 13.1 12.1–14.2      

O: Community, Social and Personal 
Services 

4.5 4.3–4.8 5.2 4.7–5.6  4.7 4.2–5.2 4.7 4.1–5.3      

P: Household activities 0.1 0.1–0.2 0.1 0–0.2  0.05 0–0.1 0 0–0.02      

1: Activity sector NAF 2003 is not available in Sumer 2017 survey. 

E. Fort et al.                                                                                                                                                                                                                                      



Journal of Safety Research 89 (2024) 288–298

291

(9 items), decision latitude (9 items) and social support (8 items). The 
proposed answers were: ‘strongly disagree,’ ‘disagree,’ ‘agree,’ ‘strongly 
agree.’ Each of the questions were therefore scored from 1 to 4 and 
overall scores for each of the 3 dimensions were calculated (Karasek, 
1985). The median value of each of the scores was calculated. A score 
above the median for the psychological demand dimension classified 
employees as having high psychological demands. A score below the 
median for the decision latitude classified employees as having a little 
control over their work. Likewise, a score below the median for the 
social support dimension classified employees as having low social 
support. Employees were considered to have job strain if they had little 
control over their work and high psychological demands. Employees 
were considered to have isostrain if they had job strain and low social 
support (Lesuffleur et al., 2015). 

2.3. Variable of interest 

The main variable of interest was “driving (car, truck, bus, coach, 
etc.) on public thoroughfares” for work (during the last week of work). 
The variable was dichotomous, that is, no or yes to enable employees 
who drove as part of their professional activities to be distinguished 
from other employees who did not drive. 

2.4. Statistical methods 

The descriptive analyses were weighted by the sampling weight 
available for each Sumer survey. The analyses were performed with SAS 
software, version 9.4 and the surveyfreq and surveymeans procedures. 
The 95% confidence intervals were calculated to enable frequencies of 
exposure work-related driving in 2003, 2010, and 2017 and the fre
quencies for exposed and unexposed employees to be compared. 

2.5. Ethical considerations 

This study obtained approval use of Sumer surveys data from ADISP 
(National Archive of Data from Official Statistics) under the number 
19462. 

3. Results 

In the Sumer surveys 25% of employees were exposed to driving as 
part of their professional activities, with no change over time. Similarly, 
the duration of weekly exposure to driving was stable. Exposure was for 
less than 2 h per week for 30%, between 2 and 10 h for 40%, between 10 
and 20 h for 15%, and more than 20 h for 15%. 

3.1. Socio-demographic and occupational characteristics 

The percentage of female among the population studied has 
increased from 49.8% in 2003 to 55.0% in 2017 for non-drivers and 
from 22.6% to 29.5%, respectively for drivers (Table 1). The average age 
of drivers has also increased from 39.5 years in 2003 to 42.6 years in 
2017 (compared with 38.4 and 41.6 years for non-drivers). The per
centages of employees with less than 1 year of service and more than 10 
years of service increased also over the period. 

Manual workers (Skilled workers / Professional drivers / No-skilled 
workers / Agricultural workers) were the most exposed to professional 
driving in 2017 with a stable level around 37 to 39% between 2003 and 
2017, but the percentage of employee/clerical staff/middle managers 
among the exposed workers increased from 13.0% in 2003 to 23.4% in 
2017. Workers exposed to driving during working hours were more 
frequently employed in microenterprises (1–9 workers) or very small 
enterprises (10–49 workers) than un-exposed workers. These figures did 
not change across the three surveys. 

3.2. Organizational and relational constraints 

3.2.1. Work-time characteristics 
The percentage of employees having worked more than 40 h the 

previous week was stable among the unexposed (25%) and decreased 
among the exposed (from 44% to 38%) (Table 2). The percentage of 
workers absent from home for more than 11 h for work decreased 
amongst drivers and increased amongst non-drivers. The percentage of 
non-drivers who worked on Saturdays or Sundays remained stable over 
time, while the percentage of drivers working on Saturdays decreased 
and the percentage of drivers working on Sundays increased slightly, 
independently of exposure. The percentage of drivers who had worked 
more than 30 Saturdays in the last 12 months remained stable while the 
percentage of non-drivers increased slightly. The percentage of drivers 
who had worked more than 25 Sundays or public holidays in the last 12 
months increased slightly, whereas the percentage of non-drivers 
remained stable. 

The percentage of employees working at night increased between 
2003 and 2010 and remained comparable in 2017. In 2017, 39% of 
drivers worked overnight compared with 30% of non-drivers. The per
centage of those working two or more shifts per day increased from 8% 
in 2003 to 9.0% in 2017 for non-drivers and from 9% to 12% for drivers. 
The percentage of those working flexible hours was also higher for 
drivers than non-drivers and increased in both groups over time. 
Knowing planned work schedules has improved over time for all 
workers, but was better for non-drivers than for drivers, with 10% fewer 
drivers knowing their schedules. Although there was a drop in the per
centage of workers doing overtime from 2003 to 2010, in 2017 the 
percentage increased to similar levels as those in 2003, with 34% of 
drivers working overtime compared with 23% of non-drivers. 

Drivers were twice as likely to have on-call duties compared with 
non-drivers, and this was constant over time. About 15% of drivers and 
non-drivers do not have the legal rest time of at least 48 consecutive 
hours (two days) off weekly specified by French work laws, in all three 
surveys. 

3.2.2. Work rhythm 
Constraints related to the work schedules and autonomy were 

frequent in 2003 and have remained either stable or decreased over time 
(Table 3). In 2003, 41.2% of non-drivers and 34.9% of drivers had at 
least three work schedule constraints, compared with 34.3% and 32.7%, 
respectively, in 2017. The frequency of automated checks increased 
from 28.5% to 31.3% in 2003 among non-drivers and from 26.2% to 
35.0% in 2017 among drivers. The percentage of drivers who said they 
were unable to vary time limits increase more over time compared with 
non-drivers. 

3.2.3. Work intensity, autonomy and margin of freedom 
Overall, work intensity increased between 2003 and 2010, mainly 

among drivers, and then decreased between 2010 and 2017 (Table 3). 
The autonomy and room for initiatives improved for drivers and seem to 
have an improving margin of maneuver, but mistakes were more often 
considered to result in serious safety consequences in 2010 than in 2003. 
The percentage of drivers declaring they had to interrupt a task to do 
another unplanned task decreased from 2003 to 2017, whereas the 
percentage of non-drivers was higher and remained stable over time. In 
the event of an incident, the norm is to deal with the incident personally. 
While the global tendency is to deal with the incident personally for both 
exposed and unexposed employees, having to handle incidents person
ally, in specific situations that were planned in advance increase more in 
exposed salaries and reach 20%. 

3.2.4. Work organization and standards 
Regardless of driving status, more than 80% of employees reported 

having sufficient clear information, appropriate equipment, appropriate 
training and number of colleagues or co-workers to carry out their work, 
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with the percentages increasing over time (Table 4). The percentage of 
workers who reported having to follow strict quality procedures, 
increased from 38.7% and 32.0% in 2003 in non-drivers and drivers, 
respectively, to 44.8% and 43.3% in 2017. 

3.2.5. Relationships and mental health at work 
The percentage of employees who said that they were able to talk to 

their line manager if they encountered any disagreement about the way 
work was done increased in 2017, after a decrease in 2010 (Table 4). In 
contrast, a higher percentage of employees said that they could talk with 
colleagues in the event of disagreement about the way of work was done 
decreased in 2017. 

The percentage of drivers who reported having experienced at least 
one episode of hostile behavior at work increased from 2003 to 2010 and 
then decreased in 2017. In 2003 and 2010 the most frequent psycho
logical incidents involved a lack of recognition of work and in 2017 the 
most frequent was condescending attitude. 

Among exposed employees, a drop from 20% to 16.5% in the re
ported prevalence of work-related verbal aggression from the public was 
observed between 2003 and 2010 and this remained stable in 2017. 
However, a small increase in physical or sexual aggression from the 
public was observed in 2017 among drivers. 

3.2.6. Work-related psychosocial risk 
The median psychological demand was 21.0 in 2003, 21.5 in 2010, 

and 21.1 in 2017 (Table 5) in the total population. The percentage of 
employees with high psychological demand increased between 2003 
and 2010 and decreased in 2017, and this was slightly higher among 
non-drivers. The median of latitude decision decreased over time (70.0 
in 2003, 69.7 in 2010, and 68.8 in 2017), with the non-drivers having 
much less autonomy than drivers. About 60% of employees were 
assessed to have low social support (≤23.4), irrespective of driver status 
over the three surveys, with a trend to lower percentages in 2017. 

Regarding the Job Content Questionnaire, about 40% of the drivers 
were in the ‘active work’ category, compared with fewer than 30% of 
non-drivers, and this was stable over time. The percentages of drivers 
and non-drivers in the job strain category increased over the years, with 
22% of drivers in 2017 compared with 19% in 2003, and 36% of non- 
drivers in 2017 compared with 31% in 2003. 

The percentages of drivers and non-drivers in the low reward cate
gory, based on the median reward scale score of the Siegrist model, 

decreased in similar proportions between 2010 and 2017 (50.9% in 
2010 and 47.9% in 2017 for drivers; 55% in 2010 and 50.8% in 2017 for 
non-drivers). This questionnaire was not included in the 2003 survey. 

The percentage of drivers and non-drivers reported ongoing sys
tematically hostile behavior on the part of one or more persons at work 
decreased between 2010 and 2017. The prevalence, however, was still 
higher in non-exposed employees (15.8% vs. 13.8%). 

3.2.7. Health status 
The perceived general health status of drivers improved from 2003 to 

2010 but worsened between 2010 and 2017 (Table 5). The feeling that 
work negatively influenced health increased over the surveys (from 29% 
to 33%), although the percentages of those who reported job satisfaction 
increased from 89.7% in 2003, to 90.5% in 2010, and 92.5% in 2017. 

The frequency of sick leave in the last 12 months increased more 
rapidly among drivers, from 24% in 2003 to 32% in 2017 compared with 
30% and 34%, respectively, of non-drivers. The number of employees 
who reported accidents at work in the last 12 months slightly increased 
from 2003 to 2017 but remained less than 10% for both drivers and non- 
drivers. 

3.2.8. Prevention in the workplace 
The percentage of employees working for companies with a work

place health and safety committee (in French: comité d’hygiène, de 
sécurité et des conditions de travail: CHSCT) increased between 2003 and 
2017 (Table 6). This was higher than the percentage of employees who 
worked in companies with more than 50 workers, the threshold above 
which a CHSCT is compulsory in France. 

The indicators enabling the investigating occupational physician to 
assess the quality of work organization or measures to prevent exposure 
to physical constraints, chemical agents, or biological agents, show an 
overall improvement over time, without any real difference in relation 
to driving occupational exposure. 

4. Discussion 

4.1. Effect of the socio-demographic evolution of the professional drivers 

With regard to socio-demographic parameters, in 2003 and 2010, 
three-quarters of drivers were men and the proportion of men increased 
significantly with the weekly length of driving (Fort et al., 2016). In 

Table 2 
Working time characteristics and time constraints.   

SUMER 2003  SUMER 2010  SUMER 2017  

Non-driver Driver  Non-driver Driver  Non-driver Driver  

% 95% CI % 95% CI  % 95% CI % 95% CI  % 95% CI % 95% CI 

Worked > 40 h in previous week  25.7 25.3–26.2  44.7 43.8–45.7   24.4 23.7–25.2  42.3 40.8–43.7   25.1 24.0–26.2  38.3 36.2–40.5 
Absent > 11 h from home for work  26.1 25.6–26.5  42.8 41.8–43.7   27.2 26.4–27.9  41.1 39.7–42.5   29.3 28.0–30.5  37.9 35.7–40.1 
Work on Sundays or public 

holidays, even occasionally  
31.2 30.7–31.7  32.4 31.5–33.3   32.9 32.1–33.7  33.4 32.0–34.8   34.6 33.3–36.0  36.5 34.3–38.7 

Worked > 25 Sundays or public 
holidays in the last 12 months  

26.9 26.0–27.8  14.1 12.9–15.3   25.7 24.4–27.0  16.0 14.0–18.0   27.5 25.2–29.9  17.0 13.9–20.2 

Work on Saturdays, even 
occasionally  

51.3 50.8–51.8  58.1 57.1–59.0   50.7 49.9–81.6  53.7 52.2–55.2   51.6 50.2–53.0  42.7 40.5–44.9 

Worked > 30 Saturdays in the last 
12 months  

36.0 35.3–36.8  24.9 23.8–26.0   37.6 36.4–38.8  21.7 20.0–23.3   39.0 36.9–41.1  22.8 20.1–25.5 

Work overnight, even occasionally  21.0 20.6–21.4  25.5 24.7–26.4   30.8 30.0–31.6  37.9 36.5–39.3   30.4 29.1–31.7  38.7 36.5–40.9 
Worked two or more shifts per day  7.5 7.2–7.8  9.3 8.7–9.8   9.5 8.9–10.1  11.8 10.8–12.9   9.0 8.1–10.0  12.4 10.8–14.1 
Work flexible hours  20.1 19.6–20.5  24.6 23.7–25.4   22.6 21.9–23.4  26.5 25.2–27.9   22.0 20.7–23.2  28.4 26.3–30.5 
Know next day’s work schedule  95.7 95.5–95.9  87.5 86.8–88.1   96.7 96.3–97.0  87.5 86.4–88.5   97.5 97.0–97.9  90.5 89.0–92.1 
Know next week’s work schedule  90.3 89.9–90.6  77.7 76.9–78.5   92.3 91.8–92.8  79.7 78.5–80.9   94.0 93.2–94.8  82.5 80.7–84.4 
Know next month’s work schedule  77.4 76.9–77.8  65.3 64.4–66.2   79.7 78.9–80.4  68.6 67.2–70.0   82.8 81.5–84.0  71.5 69.4–73.7 
Overtime (always or often)  19.9 19.4–20.3  34.7 33.8–35.6   15.5 14.9–16.2  25.5 24.3–26.7   22.7 21.6–23.9  34.1 32.0–36.1 
At least 48 consecutive hours off 

during the week  
84.4 84.0–84.8  85.1 84.4–85.8   83.5 82.8–84.1  87.2 86.3–88.2   82.3 81.2–83.4  83.9 82.2–85.7 

On-call duty as part of the job  8.9 8.6–9.2  15.7 15.0–16.4   6.8 6.5–7.2  14.6 13.6–15.6   6.6 5.9–7.3  13.0 11.6–14.3  
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2017, more women had driving duties as part of their job. Many studies 
have shown that being male is a risk factor for road traffic accidents, 
including work-related road traffic accidents (Fort et al., 2010). Males 
are over-represented in the populations concerned by exposure to 
driving on company business and they travel more kilometers on com
pany business than women (Salminen, 2000). Driving-exposed workers 
were older in 2017 than in 2003. For professional drivers, a higher risk 
of accident involvement for both younger and older drivers was already 
found (Duke et al., 2010). 

4.2. Effect of the working conditions of the professional drivers 

This study highlights the specific working conditions of professional 
drivers. 

Employees driving for work are more likely to work for small com
panies. According to a French national annual social report on road 
freight transport, companies with fewer than 50 workers accounted for 
47% of the workforce in 2015 (Bilan social annuel du transport routier 
de marchandises − Édition 2018 | Données et études statistiques n.d.). 
This analysis of Sumer survey data confirmed that drivers are still 
particularly concerned by time constraints, even if there were fewer 
concerned in 2017 than in 2003 and 2010. Drivers work more frequently 
evenings or nights. Driving at night increases the risk of road traffic 

accidents, and shift working increases the risk of accidents among 
workers going home (di Milia et al., 2012). An increased risk of road 
traffic accidents on mission was reported for workers operating at night, 
on weekends, or without two consecutive rest days and with working 
hours fixed by the company (Fort et al., 2010). 

4.3. Effect of the relationship at work 

The psychosocial constraints assessed with the Job Content Ques
tionnaire, according to the median values of 2003, evolved negatively 
between 2003 and 2010 and were stable between 2010 and 2017. 
Dehumanisation in interpersonal relationships (according to the 
depersonalization of work dimension of the Maslach Burnout Inventory 
scale) has been shown to be a risk factor for road accidents among 
teachers (Salvagioni et al., 2020). Although teachers are not exposed to 
occupational driving, this result may be applicable to other occupations 
where low social support and hostile behavior exist. Significant associ
ations were found between socio-professional variables (type of jobs: 
taxi drivers, city bus drivers, and interurban bus drivers, number of 
hours worked per week) and key performance indicators, such as traffic 
violations and road accidents, among professional drivers in Bogota, 
Colombia (Useche et al., 2018a). In a recent study, perceived stress at 
work, while driving, has been shown to possibly increase self-reported 

Table 3 
Work schedules and autonomy.   

SUMER 2003  SUMER 2010  SUMER 2017 

Non-driver Driver  Non-driver Driver  Non-driver Driver 

% 95% CI % 95% CI  % 95% CI % 95% CI  % 95% CI % 95% CI 

More than 3 different work 
schedules  

41.4 40.8–41.9  34.9 34.0–35.8   41.3 40.4–42.1  37.5 36.0–38.9   34.3 33.0–35.7  32.7 30.6–34.8 

Work rhythm imposed by:               
automatic movement of a product 

or part  
6.5 6.2–6.7  1.0 0.8–1.2   5.8 5.4–6.1  1.3 1.0–1.6   5.2 4.3–6.0  1.2 0.8–1.6 

automatic rate of a machine  8.5 8.2–8.8  1.1 0.9–1.3   6.6 6.2–6.9  0.8 0.6–1.0   5.8 5.0–6.7  1.0 0.6–1.4 
other technical constraints  17.9 17.5–18.3  16.5 15.8–17.2   15.6 15.0–16.3  14.6 13.4–15.7   13.0 12.0–14.0  11.1 9.8–12.4 
immediate dependence on the 

work of one or more colleagues  
32.6 32.1–33.1  24.7 23.8–25.5   29.5 28.7–30.3  23.3 21.9–24.7   26.7 25.5–28.0  19.7 18.0–21.3 

production standards or deadlines 
to be met within one hour  

21.9 21.5–22.4  16.6 15.9–17.4   22.6 21.9–23.3  19.0 17.9–20.2   19.5 18.3–20.7  16.7 14.9–18.4 

production standards or deadlines 
to be met within one day  

45.2 44.7–45.8  44.1 43.1–45.0   42.3 41.5–43.2  41.3 39.8–42.8   35.2 33.9–36.6  35.6 33.5–37.8 

external request requiring 
immediate response  

54.5 54.0–55.1  60.9 59.9–61.8   56.0 55.2–56.9  62.0 60.5–63.4   55.0 53.6–56.3  57.5 55.2–59.8 

permanent (or at least daily) 
controls or supervision by the 
hierarchy  

28.7 28.2–29.2  21.2 20.4–21.9   28.1 27.3–28.8  22.9 21.6–24.2   25.1 23.9–26.3  23.2 21.3–25.1 

computerised control or 
monitoring  

28.5 28.0–28.9  26.2 25.4–27.1   30.5 29.7–31.2  30.5 29.2–31.8   31.3 29.9–32.6  35.0 32.9–37.1 

Having to interrupt a task 
frequently to do an unplanned 
task  

58.7 58.2–59.3  56.4 55.4–57.3   57.1 56.3–58.0  54.2 52.7–55.7   60.3 58.8–61.7  52.4 50.1–54.7 

Having to go faster to do the job 
(always, often)  

40.7 40.2–41.3  40.0 39.1–41.0   39.4 38.6–40.3  36.4 35.0–37.8   38.0 36.5–39.4  32.4 30.3–34.4 

Multi-tasking in jobs or functions               
regular rotation between jobs  19.8 19.3–20.2  17.4 16.7–18.1   20.5 19.8–21.2  16.9 15.7–18.1   22.1 20.8–23.4  18.8 17.0–20.6 
changing jobs to cover for 

emergency or absence of a 
colleague  

25.2 24.7–25.6  21.6 20.8–22.4   22.9 22.2–23.6  19.6 18.4–20.7   18.9 17.8–20.0  18.1 16.3–19.9 

Inability to vary deadlines  38.5 37.9–39.0  31.7 30.8–32.6   37.6 36.8–38.4  31.6 30.2–32.9   42.3 40.8–43.7  39.0 36.7–41.3 
Not being able to interrupt work 

momentarily when you want to  
18.8 18.3–19.2  13.8 13.2–14.5   16.6 16.0–17.2  12.9 11.9–14.0   19.8 18.6–21.1  18.1 16.3–19.9 

Having to take work home (always, 
often)  

2.6 2.4–2.8  8.9 8.4–9.5   3.4 3.1–3.6  10.1 9.2–11.1   3.8 3.3–4.3  9.2 8.1–10.3 

Autonomy and room for initiative               
Not able to change the order of 

tasks  
16.1 15.7–16.5  10.9 10.3–11.5   14.4 13.8–14.9  9.8 8.9–10.6   14.4 13.3–15.6  11.8 10.3–13.3 

Have to handle incidents 
personally  

53.8 53.3–54.4  66.7 65.9–67.7   54.8 53.9–55.6  66.8 65.4–68.2   53.1 51.7–54.5  60.8 58.6–63.3 

Have to handle incidents 
personally, in specific situations 
that were planned in advance  

21.4 20.9–21.8  17.5 16.7–18.2   19.3 18.6–19.9  16.7 15.7–17.7   20.6 19.5–21.7  20.7 18.9–22.5  
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risky driving behaviors among truck drivers (Delhomme & Gheorghiu, 
2021). This stress was also closely linked with organizational factors and 
mental health. 

4.4. Effect of the job strain for professional drivers 

Although employees driving for work were generally less exposed to 
job strain than non-drivers, the percentage who were exposed increased 
from 2003 to 2017. A study among bus drivers showed that job strain 
was predictive of risky driving and more globally, one third of Colom
bian professional drivers were considered to have high levels of job 
strain (Useche et al., 2018a; Useche et al., 2017). Job strain was reported 
to be associated with traffic violation fines and as a risk factor for road 
traffic accidents among public transport drivers (Montoro et al., 2018; 
Useche et al., 2018b). Finally, lack of social support from supervisors 
was reported to be associated with road traffic accidents among bus 
drivers (Gómez-Ortiz et al., 2018). 

4.5. Impact of road accidents on professional driver health 

With regards to medical characteristics, drivers did not take more 
sick leave than non-drivers, and there was no difference in the average 
number of sick leave days between drivers and non-drivers in our study. 
However, more drivers reported at least one work-related accident 
requiring medical treatment in the last 12 months than non-drivers. This 
is consistent with the previously reported results, which have shown that 
road traffic accidents are more serious than other types of work-related 
accidents (Charbotel et al., 2003). The average number of years of life 
lost for a work-related road traffic accident was among the highest 
compared with other causes of fatal occupational accidents (Brière et al., 
2010). 

4.6. Effect of environmental and climatic factors on professional driver 
road safety 

In addition to occupational exposures associated with risk of work- 
related road traffic accidents, climatic factors, such as extreme tem
peratures, may also be a risk among professional drivers, especially 
among those with higher exposure in terms of distance traveled and 
hours of driving in the work environment (Gariazzo et al., 2021). Cli
matic conditions can negatively affect fatigue and lassitude and increase 
difficulties in decision-making (Makowiec-Dąbrowska et al., 2019). As 
this type of risk is difficult to assess and manage, it is important to know 
more about the occupational exposure to these risks for professional 
drivers in order to minimize occupational road accident risks. 

4.7. Effect of Covid-19 on road safety among professional drivers 

Employees who drive are generally more exposed to other occupa
tional constraints. These occupational inequalities have been amplified 
by the COVID-19 health crisis. Although the various lockdowns and 
curfews led to reductions in workers’ mobility and a significant decrease 
in road traffic accidents, deleterious effects were also observed on 
driving behavior, with an increase in risky behaviors. Drivers were less 
affected by work-related lockdowns and curfews and thus continued to 
be exposed to occupational road traffic accident risks (Lin et al., 2021). 
The distance traveled by commercial vehicles fell by 20% in the United 
States for five weeks after mid-March 2020, but risky behaviors (such as 
speeding, and failure to obey traffic signs) increased (Teletrac-Navman, 
2020). A reduction in road traffic accidents was also reported in Spain 
(Saladié et al., 2020) and Greece (Katrakazas et al., 2020). However, 
while a reduction in minor accidents was observed, this was not the case 
for serious or fatal accidents (Qureshi et al., 2020). The French Road 
Safety Observatory (Observatoire national interministériel de la sécurité 
routière: ONISR) reported that, while overall fatalities decreased by 29% 
from January to March 2021 compared with the average of the previous 

Table 4 
Organisation, work standards, relationships and mental health at work.   

SUMER 2003 SUMER 2010 SUMER 2017 

Non-driver Driver  Non-driver Driver  Non-driver Driver 

% 95% CI % 95% CI  % 95% CI % 95% CI  % 95% CI % 95% CI 

To do your job properly, you 
usually have:               

sufficient, clear information 81.4 81.0–81.8 80.8 80.1–81.6  85.7 85.1–86.2 84.6 83.5–85.7  85.1 84.1–86.1 85.5 84.0–87.1 
sufficient, appropriate equipment 79.0 78.6–79.5 80.7 80.0–81.5  83.8 83.3–84.4 84.4 83.3–85.5  83.8 82.8–84.9 85.7 84.2–87.2 
sufficient and appropriate training 79.5 79.0–79.9 82.1 81.4–82.8  84.1 83.5–84.7 85.7 84.6–86.7  85.1 84.0–86.3 87.7 86.2–89.2 
enough colleagues or collaborators 73.4 72.9–73.9 75.2 74.3–76.0  78.6 77.9–79.3 80.6 79.4–81.9  77.6 76.4–78.8 79.6 77.8–81.4 
possibility to cooperate 92.7 92.4–93.0 93.6 93.1–94.0  93.5 93.1–93.9 92.9 92.0–93.7  92.7 91.9–93.5 93.2 91.8–94.6 
Manage ≥ 1 person 24.5 24.1–25.0 34.5 33.5–35.4  22.1 21.4–22.8 31.3 29.9–32.7  21.2 20.2–22.3 28.3 26.4–30.2 
Follow stringent quality 

procedures 
38.7 38.2–39.3 32.0 31.1–32.9  50.0 49.1–50.9 49.7 48.2–51.2  44.8 43.4–46.2 43.3 41.0–45.5 

Cannot discuss difficulties 
encountered with colleagues 

1.4 1.3–1.5 1.3 1.0–1.5  4.5 4.2–4.9 5.8 5.1–6.6  6.0 5.2–6.7 6.0 4.6–7.4 

Cannot discuss difficulties 
encountered with line managers 

2.7 2.6–2.9 1.8 1.5–2.0  6.2 5.8–6.6 5.4 4.7–6.1  4.6 3.9–5.3 4.6 3.5–5.8 

Direct oral or in-person contact 
with the public 

64.3 63.8–64.8 86.8 86.1–87.4  70.0 69.3–70.8 87.2 86.1–88.2  66.1 64.7–67.4 88.6 87.1–90.0 

Permanently deal with hostile 
behaviour 

2.7 2.5–2.9 2.9 2.6–3.3  2.1 1.8–2.4 1.9 1.5–2.3  1.7 1.2–2.1 1.0 0.6–1.3 

At least one current hostile 
behaviour 

17.8 17.2–18.4 15.1 14.1–16.1  22.8 22.1–23.5 19.8 18.7–21.0  15.8 14.7–16.9 13.8 12.1–15.4 

At least one contemptuous 
behaviour 

6.8 6.4–7.2 5.1 4.5–5.7  8.4 7.9–8.9 6.4 5.6–7.1  11.0 10.1–11.9 10.0 8.4–11.5 

At least one denial of recognition at 
work 

9.1 8.7–9.6 8.3 7.6–9.1  11.5 11.0–12.1 10.9 10.0–11.7  9.7 8.8–10.6 8.9 7.6–10.3 

At least one degrading behaviour 1.9 1.7–2.1 1.7 1.3–2.1  2.9 2.6–3.1 2.6 2.1–3.1  2.0 1.6–2.4 2.0 1.1–2.9 
Have experienced from the public 

in the context of work:               
verbal aggression 16.4 15.8–17.0 20.3 19.2–21.4  14.4 13.7–15.1 14.4 13.4–15.3  16.4 15.1–17.7 16.5 14.4–18.7 
physical aggression 1.5 1.3–1.7 1.7 1.4–2.1  1.5 1.3–1.8 1.7 1.3–2.0  1.7 1.2–2.2 2.2 1.5–2.9  
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5 years, fatalities following accidents involving heavy goods vehicles 
increased by 2% (ONISR, 2021). 

4.8. Effect of working conditions and prevention actions on driver health 

One intervention that frequently emerges in the literature is the 

positive impact of road traffic accident prevention campaigns in the 
workplace, especially in companies that employ professional drivers 
(Lefio et al., 2018; Newnam & Watson, 2002). In Norway, representa
tives of the maritime sector said that responsibility for preventing 
occupational accidents need to be clearly defined, unlike representatives 
from the road sector who make more efforts to prevent accidents due to 

Table 5 
Work-related psychosocial risk (Job Content Questionnaire) and health status.   

SUMER 2003  SUMER 2010  SUMER 2017 

Non–driver Driver  Non–driver Driver  Non–driver Driver 

% 95% CI % 95% CI  % 95% CI % 95% CI  % 95% CI % 95% CI 

High psychological demand 
(≥21.1)) 

59.4 58.6–60.2 58.5 57.1–59.9  64.9 64.0–65.7 63.6 62.0–65.2  64.8 63.3–66.2 60.1 57.6–62.6 

Low decision latitude (≤68.8) 53.5 52.8–54.3 35.0 33.6–36.3  56.5 55.6–57.4 38.2 36.7–39.7  55.8 54.3–57.3 39.4 37.1–41.8 
Low social support (≤23.4) 65.1 64.3–65.9 64.3 62.9–65.6  65.2 64.3–66.1 64.5 62.9–66.1  61.2 69.7–62.7 59.3 56.9–61.7 
Job strain 30.8 30.1–31.6 18.8 17.7–19.9  36.3 35.5–37.2 22.7 21.5–23.9  35.6 34.1–37.0 21.8 19.9–23.7 
Isostrain 25.1 24.4–25.8 15.2 14.2–16.3  29.3 28.5–30.1 18.7 17.5–19.9  27.4 25.9–28.8 18.2 16.4–20.1 
Level of work-related stress               
relaxed a 18.1 17.4–18.7 25.2 23.9–26.4  14.9 14.3–15.6 20.9 19.5–22.3  14.7 13.7–15.7 20.9 18.8–23.0 
passive b 22.5 21.8–23.1 16.1 15.0–17.1  20.0 19.3–20.7 15.3 14.1–16.5  19.8 18.6–21.0 17.7 15.8–19.5 
active c 28.6 27.9–29.4 39.9 38.6–41.4  28.7 27.9–29.5 41.2 39.6–42.7  29.9 28.5–31.3 39.6 37.4–41.9 
stressed d 30.8 30.1–31.6 18.8 17.7–19.9  36.3 35.5–37.2 22.7 21.5–23.9  35.6 34.1–37.0 21.8 19.9–23.7 
≥1 absence due to illness in the last 

12 months 
30.1 29.4–30.8 23.9 22.7–25.0  34.3 33.5–35.1 28.2 26.8–29.5  33.7 32.3–35.0 31.9 29.7–34.2 

≥1 accident at work in the last 12 
months 

5.9 5.5–6.3 6.6 5.9–7.3  7.9 7.4–8.4 9.0 8.2–9.9  7.3 6.5–8.1 8.0 6.9–9.1 

Job satisfaction (agree, strongly 
agree) 

86.4 85.9–87.0 89.7 88.9–90.5  87.0 86.4–87.6 90.5 89.7–91.3  89.0 88.0–89.9 92.5 91.3–93.8 

Influences of work on my health               
does not influence my health 48.7 47.9–49.5 44.4 43.0–45.8  55.4 54.5–56.3 51.2 49.6–52.7  50.5 49.0–52.0 43.6 41.2–46.0 
generally good for my health 24.1 23.4–24.7 26.9 25.7–28.2  17.6 16.9–18.2 20.3 19.0–21.6  19.4 18.2–20.6 23.0 20.9–25.1 
generally bad for my health 27.2 26.5–27.9 28.7 27.4–29.9  27.0 26.3–27.8 28.5 27.2–29.8  30.1 28.7–31.5 33.4 31.1–35.7 
Low reward (11 items) (one scale of 

the Siegrist questionnaire) 
(>=17.9)e      

55.0 54.1–55.9 50.9 49.4–52.4  50.8 49.3–52.3 47.9 45.5–50.3 

Hostile behaviour               
At least one degrading behaviour 17,8 17,2–18,4 15,1 14,1–16,1  22,8 22,1–23,5 19,8 18,7–21,0  15,8 14,7–16,9 13,8 12,1–15,4 
At least one contemptuous 

behaviour 
6,8 6,4–7,2 5,1 4,5–5,7  8,4 7,9–8,9 6,4 5,6–7,1  11,0 10,1–11,9 10,0 8,4–11,5 

At least one denial of recognition at 
work 

9,1 8,7–9,6 8,3 7,6–9,1  11,5 11,0–12,1 10,9 10,0–11,7  9,7 8,8–10,6 8,9 7,6–10,3 

At least one degrading behaviour 1,9 1,7–2,1 1,7 1,3–2,1  2,9 2,6–3,1 2,6 2,1–3,1  2,0 1,6–2,4 2,0 1,1–2,9 

aLow psychological demand and high decision latitude. 
bLow psychological demand and low decision latitude. 
cHigh psychological demand and high decision latitude. 
dHigh psychological demand and low decision latitude. 
eNot available in Sumer 2003 survey. 

Table 6 
Prevention in the workplace   

SUMER 2003  SUMER 2010  SUMER 2017 

Non-driver Driver  Non-driver Driver  Non-driver Driver 

% 95% CI % 95% CI  % 95% CI % 95% CI  % 95% CI % 95% CI 

Presence of a health, safety and 
working conditions committee* 
for this establishment  

54.9 54.3–55.4  39.9 38.9–40.8   56.4 55.6–57.3  43.6 42.1–45.1   58.1 56.6–59.5  47.3 45.0–49.7 

Occupational physician’s 
assessment of quality of the work 
position in terms of occupational 
risks               

Poor or very poor work 
organisation  

18.8 18.4–19.3  19.2 18.5–20.0   22.2 21.5–22.8  21.4 20.2–22.6   15.6 14.6–16.7  15.3 13.7–16.8 

Poor or very poor prevention of 
exposure to physical constraints  

29.5 29.0–30.1  27.1 26.2–28.0   34.4 33.5–35.3  32.4 30.9–34.0   22.5 21.1–23.9  21.6 19.4–23.8 

Poor or very poor prevention of 
exposure to chemical agents  

11.0 10.3–11.7  14.3 13.0–15.7   33.8 32.5–35.1  40.0 37.5–42.6   22.8 20.6–25.0  27.9 24.7–31.0 

Poor or very poor prevention of 
exposure to biological agents  

26.1 25.4–26.9  32.1 30.8–33.5   19.9 18.5–21.3  25.4 22.3–28.4   11.6 9.4–13.8  14.0 10.9–17.0 

*In French: comité d’hygiène, de sécurité et des conditions de travail (CHSCT). 
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the implementation of safety management systems (SMS) (Nævestad 
et al., 2021). In addition to driver training programs for workers that 
have shown their potential to reduce work-related accidents, programs 
that combine assessment and performance monitoring to manage road 
safety risks for about 95,000 workers in the telecommunications sector 
in the United Kingdom showed a 50% reduction in the company’s 
collision rate and costs (Wallington et al., 2014), Another study reported 
that a good relationship between a manager or supervisor and em
ployees positively influences safer work-related driving (Newnam et al., 
2012). With the comparison of bus drivers in Norway and Greece, 
Nævestad concluded that a positive organizational safety culture may 
reduce aggressive violations in traffic (Nævestad et al., 2019). 

In our study the assessment of the quality of the workplace in terms 
of various occupational risks found that about 15% of employees 
experienced poor or very poor quality of work organization and 25% 
experienced poor or very poor quality of prevention of exposure to 
physical constraints for both drivers and non-drivers. This suggests that 
risk prevention in these companies should be reconsidered. Companies 
can have an impact on the organization of work, on the safety of the 
professional travel, and the quality of the means (e.g., the safe and well- 
maintained vehicles, the appropriate use of communication and remote 
communication techniques). They can also have an impact on the 
management of human resources (e.g., recruitment, training, informa
tion and on the quality of relationships between managers and em
ployees). Particular attention should be paid to the choice of vehicle and 
its equipment to ensure that it satisfies a certain number of minimum 
requirements for the safety of the driver. 

In France, the National Research and Safety Institute for the Pre
vention of Occupational Accidents and Diseases (In French: Institut na
tional de recherche et de sécurité pour la prévention des accidents du travail et 
des maladies professionnelles INRS) has produced practical recommen
dations for reducing the risk of work-related road traffic accidents to 
protect the health and safety of professional drivers (INRS, 2019, 2021). 
Their risk assessment guide can be used to identify work-related jour
neys, to measure the number of accidents, to analyze the organization of 
journeys, the fleet management, communication practices and needs, 
and the management of skills related to the use of vehicles. The guide 
classifies road accident risk factors according to four dimensions (i.e., 
journeys, skills, vehicles and communication) and implements an action 
plan (i.e., travel management, fleet management, communication 
management and skills management). It has recently been reported that 
when safety at work was the highest priority in the organization of work, 
then the risk of work-related road traffic accidents was reduced (Malka 
et al., 2018). In contrast, when customer satisfaction was the most 
important priority in work organization, even an increased prioritiza
tion of road safety in work organization was not associated with a 
decrease in road traffic accidents. The French Ministry of Labour and the 
Ministry of the Interior, together with the National Health Insurance (In 
French: Caisse nationale d’assurance maladie, CNAM), the Agricultural 
Health Insurance (In French: Mutualité sociale Agricole, MSA), the French 
Public Health Authority (In French: Santé publique France), and the 
Gustave Eiffel University, have developed a communication campaign 
with an infographic presenting the key figures relating to this risk, which 
remains the leading cause of death at work (Ministère du Travail, 2020). 
There are four areas of management proposed to reduce occupational 
road accident risk: organizing travel, choosing and maintaining vehicles, 
organizing communications and training all company players. Finally, 
the French National Health Insurance (In French: Caisse Nationale 
d’Assurance Maladie des Travailleurs Salariés, CNAM/TS) offers training 
in the safe use of light commercial vehicles for professional drivers and a 
reference framework of skills (L’assurance maladie - Risques pro
fessionnels, n.d.-a, L’assurance maladie - Risques professionnels, n.d.-b). 

5. Conclusion 

The percentage of employees exposed to occupational road accident 

risk (i.e., exposure to work-related driving) remained stable at about 
25% in 2017 compared with previous surveys. These employees were 
also more frequently exposed to sustained work schedules and physical 
constraints, but less exposed to psychosocial risks. In the private sector, 
most exposures to physical constraints fell between 1994 and 2017 
(Memmi et al., 2019). These exposures to physical risks are part of an 
organizational context that remains highly constrained. Work intensity 
has increased over the past 20 years, although it stabilized between 
2010 and 2017. Although the initiative and freedom that fosters au
tonomy at work is declining, employees in 2017 are less likely than in 
2003 to say they lack the means to do their job properly. After peaking in 
2010, reports of hostile behaviors in 2017 returned to 2003 levels, while 
tension at work stabilized at a high level, and gaps between employees 
widened in terms of lack of recognition at work. 

It is necessary that campaigns for prevention of occupational road 
accident risk should be provided to all employees and all companies 
because the risk exists in all sectors of activity. Recent changes in the 
French labor legislation, with the creation of the social and economic 
committee to replace the former health and safety committee, and the 
requirement for companies with 11 or more employees to set up such a 
committee (versus 49 for previous HSC), could be a step forward in the 
implementation of road safety considerations in small companies. 
Indeed, less than a half of the exposed workers were covered by formal 
occupational risk prevention practices versus 58% for non-exposed 
employees. 

Data 
This study obtained approval use of Sumer surveys data from ADISP 

(National Archive of Data from Official Statistics) under the number 
19462. Databases used were: 

− Surveillance médicale des expositions aux risques professionnels 
(SUMER) − 2017, DARES Ministère du Travail et de l’Emploi [pro
ducteur], ADISP [diffuseur]. 

− Surveillance médicale des expositions aux risques professionnels 
(SUMER) − 2010, DARES Ministère du Travail et de l’Emploi [pro
ducteur], ADISP [diffuseur]. 

− Surveillance médicale des risques professionnels (SUMER) − 2003, 
DARES − Ministère du Travail et de l’Emploi [producteur], ADISP 
[diffuseur]. 
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travail-emploi.gouv.fr/IMG/pdf/infographie_risque_routier_2020.pdf. 

Montoro, L., Useche, S., Alonso, F., & Cendales, B. (2018). Work environment, stress, and 
driving anger: A structural equation model for predicting traffic sanctions of public 
transport drivers. International Journal of Environmental Research and Public Health, 
15(3). https://doi.org/10.3390/ijerph15030497 

Nævestad, T. O., Elvebakk, B., & Ranestad, K. (2021). Work-related accident prevention 
in norwegian road and maritime transport: Examining the influence of different 
sector rules. Infrastructures, 6(5). https://doi.org/10.3390/ 
INFRASTRUCTURES6050072 

Nævestad, T. O., Phillips, R. O., Laiou, A., Bjørnskau, T., & Yannis, G. (2019). Safety 
culture among bus drivers in Norway and Greece. Transportation Research Part F: 
Traffic Psychology and Behaviour, 64, 323–341. https://doi.org/10.1016/j. 
trf.2019.05.006 

Newnam, S., Lewis, I., & Watson, B. (2012). Occupational driver safety: Conceptualising 
a leadership-based intervention to improve safe driving performance. Accident; 
Analysis and Prevention, 45, 29–38. https://doi.org/10.1016/J.AAP.2011.11.003 

Newnam, S., & Watson, B. C. (2002). A comparison of the factors influencing the safety of 
work-related drivers in work and personal vehicles. https://www.researchgate.net/ 
publication/27464435_A_comparison_of_the_factors_influencing_work-related_ 
drivers_in_a_work_and_personal_vehicle. 

Niedhammer, I., David, S., Degioanni, S., & travail, 143 Médecins du. (2006). [The 
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Saladié, Ò., Bustamante, E., & Gutiérrez, A. (2020). COVID-19 lockdown and reduction of 
traffic accidents in Tarragona province. Spain. Transportation Research 
Interdisciplinary Perspectives, 8, Article 100218. https://doi.org/10.1016/j. 
trip.2020.100218 

Salminen, S. (2000). Traffic accidents during work and work commuting. International 
Journal of Industrial Ergonomics, 26, 75–85. https://doi.org/10.1016/S0169-8141 
(00)00003-2 

Salvagioni, D. A. J., Mesas, A. E., Melanda, F. N., dos Santos, H. G., González, A. D., 
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