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Drivers occupy a workstation that require safety measures. The objective of this paper was to assess
the causes of occupational unfitness of professional drivers. This is a descriptive, retrospective
study covering all cases of drivers sent for an evaluation of their fitness to work, carried out in the
Department of occupational medicine at Farhat Hached teaching hospital in Sousse, from January
1%, 2008, until December 30", 2020. 155 drivers were enrolled in this study. Most drivers drove
buses (52.3%), 26.5% were diabetic, 29% had ophthalmological pathologies and 36.8% had chronic
lower back pain. Seventy-four percent were defined unfit. Subjects over 50-years-old (p=0.034;
OR = 2.45; 95% CI [1.05-5.71]), high job seniority (p=0.015; OR= 1.71; 95% CI [-7.60-0.81]),
cardiac pathology (p=0.022; OR = 7.7; 95% CI [1.0-59.5]) and right and left single ocular visual
acuity < 5/10 (p=0.008; OR = 10.43; 95% CI [1.31-82.91] and p<10* ; OR = 17.51; 95% CI [2.23-
137.5]) were significantly associated with a decision of unfitness. Regular medical surveillance of
drivers is necessary and allows early detection of any deterioration in health that may constitute a
contraindication to professional driving.
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1. Introduction

Furthermore, the occupational physician is required to detect any
alteration in the state of health that may constitute a contraindication to

The activity of driving for work purposes is defined in France by any
activity of driving a motorized vehicle, registered or not, provided that the
driving is carried out during work without including the journey. This
activity concerns all types of motor vehicles with 2, 4 or more wheels,
used inside or outside a company and in accordance with the Traffic laws
[1].

The essential mission and role of the occupational physician is to avoid
any deterioration employees’ health due to their work, by deciding on the
fitness to work of any employee. Once the professional activity involves
driving (light vehicle, passenger vehicle, etc.), the occupational physician
is required to determine the fitness to drive. The decision of aptitude is not
taken lightly because driving a vehicle is a safety hazard [2].
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driving in the work context and to take charge of employees for whom
driving has led to health alterations [3].

In Tunisia, Article 153-2 of the Labour Code assigns this task to the
occupational physician who is responsible for examining and monitoring
the health of workers and their physical abilities to perform the required
work upon recruitment and during employment [4].

Today, occupational medicine plays an essential role in contractual
relations, since any dismissal due to the employee's state of health is
forbidden, unless it is certified by the occupational physician [5]; and it is
only the occupational physician who can decide on the medical fitness of
the employee for the job.
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This medical examination is compulsory not only in situations such as
offences of involuntary violence [6,7] and involuntary manslaughter [8],
but also for persons who have received a suspension their driver's license
or who had their driving license revoked and are applying for a new one
[9].

The occupational physician verifies the compatibility of the employee's
health with the workstation and, if necessary, proposes the necessary
adjustments. The employer is required to consider the recommendations
and proposals for individual measures, such as transfers or position
changes, justified by considerations relating to age, physical strength, or
physical and mental health, unless he/she can justify reasons preventing
him/her from following them [10].

In Tunisia, obtaining a driving license has been regulated. Article 12 of
Decree No. 2000-142 of January 24™, 2000, and published in the Official
Journal of the Tunisian Republic in 2002 [11], provides a detailed list of
physical disabilities and diseases requiring a specific outfitting of vehicles
and/or driver use of devices and prosthetics as well as other specific
physical disabilities, which require the opinion of the specialized
commission.

According to a report published by the “Health Watch Institute”,
concerning the epidemiological profile of drivers, it was shown that
musculoskeletal ~disorders were the most common pathologies
encountered in the context of professional driving, with a prevalence of
3.6% compared to 3.2% for the general population [12].

In France, according to the Western Society of Medicine and
Occupational Health, for more than five thousand drivers recognized as
unfit and compensated, the reason for unfitness was diagnosed by the
occupational physician in more than 90% of cases. The main cause of
unfitness were musculoskeletal disorders, followed by cardiovascular
pathologies and especially coronary diseases, next to neuropsychiatric
disorders [13].

Therefore, the occupational health physician is required to carry out an
examination at the time of hiring as well as periodic examinations to
detect any unfitness to start or continue driving activities, and to provide
his evaluation to the employer who is responsible for deciding whether to
reclassify the driver.

The objectives of this study were to identify the causes of unfitness of the
analyzed sample and to develop recommendations for the prevention of
the main causes of unfitness among professional drivers.

For the descriptive study, numbers and percentages were calculated for
qualitative variables and means, standard deviations, medians, and modes
for quantitative variables.

For the analytical study, the statistical significance was set at 0.05.
Comparison of qualitative values was performed using the "chi square"
test, and comparison of qualitative and quantitative normal values was
carried out with the "student t" test.

Multivariate analysis by multiple binary logistic regression was calculated
with a statistical significance of 0.2 in the univariate study as the inclusion
criterion for independent variables.

3. Results

During the study period, 155 drivers were visited in the occupational
medicine and pathology department. All study subjects were males. Our
study population had a mean age of 48.3 + 7.6 years.

Drivers included in our study had an average professional seniority of
17.8 + 8.9 years with a median of 17 years [1-42]. Among them, 89
drivers had a seniority of more than 15 years. Most of the professional
drivers in our study drove buses and heavy trucks with 52.3% and 19.4%
respectively. The most represented sectors were the public transport sector
with 58.7% (91 cases) followed by the goods transport sector with 12.9%
(20 cases). Only 34 professional drivers (21.9%) declared having had an
accident at work. (Table 1)

2. Methods

This is a retrospective study, with a cross sectional time evaluation of the
professional drivers carried out from January 1%, 2008, until December
31%, 2020. This study was conducted at the department of occupational
medicine and occupational pathologies at the Teaching Hospital of Farhat
Hached in Sousse, focusing on all the records of drivers sent for fitness
evaluations for the position of professional road driver. The evaluation of
the professional development was carried out in December 2021.

Data collection was conducted retrospectively via the medical records of
the sample subjects, by a single researcher. The data collection tool was a
synoptic form with 5 main categories: socio-demographic characteristics,
clinical examination data, job characteristics, medical and/or surgical
pathologies posing a problem to fitness, medical opinion, and the
company manager decision.

Data analysis was performed using IBM SPSS statistics (version 23.0).

Number of cases Percentage
30-39 18 11.6%
Age classes 40-49 67 43.2%
(years) 50-60 64 41.3%
Female 0 0%
Gender Male 155 100%
Sousse 76 49.03%
Governorate Monastir 39 25.16%
Kairouan 26 16.77%
Mahdia 9 5.80%
Occupational <6 15 9.7%
seniority [6-15] 50 32.3%
(years) =16 89 57.4%
Bus 81 52.3%
Heavy trucks 30 19.4%
Type of vehicle | Taxi-louage 14 9%
Ambulance 10 6.5%
Others 20 12.8%
Definitive unfitness 115 74.2%
Fitness decision | Temporary unfitness 20 12.9%
Fitness with restrictions 20 12.9%

Table 1. Socio-demographic and occupational characteristics

The medical

history of our

population  predominantly

included

musculoskeletal disorders, diagnosed in 92 studied subjects (59.4%), of
which 36.8% (57 cases) had lower back pain.

Among the 155 drivers, 20.6% had high blood pressure and 26.5% were
diabetic, i.e., 41 drivers, 36.58% were insulin dependent.

Ophthalmic diseases were found in 45 subjects (29%) of which refractive
disorders were predominant with 11.6% of cases.

Only 24 drivers (15.5%) had heart disorders. Among them, 17 (11%) had
coronary artery disease.
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Respiratory diseases were present in 18 drivers (11.6%) of whom 8
drivers had COPD (5.2%) and 5 drivers had asthma (3.2%).

Only 19 subjects in the study presented neurological diseases such as
vertigo for 6 drivers (3.9%) and epilepsy for 3 subjects (1.9%). With
respect to psychiatric disorders, 10 subjects (6.5%) had a major depressive
disorder.

During the consultation with the occupational physician, 115 professional
drivers (74.2%) were determined to be definitively unfit to continue their
activities as drivers.

Among our study population, 75 drivers (48.4%) were transferred to
another position, while 25 drivers (16.1%) remained in the same position.
Although diabetes and hypertension were more common among drivers
deemed unfit to drive, these diseases were not statistically associated with
the decision to be unfit to drive with p= 0.18 and p= 0.054 respectively.
Drivers of the ages of 50 years and older (p = 0.034 and OR = 2.45; 95%
ClI [1.05-5.71]), with longer job tenure as a driver (p = 0.015 and OR =
1.71; 95% CI [-7.60,-0.81]), and with cardiac disease (p = 0.022 and OR =
7.7, 95% CI [1.0-59.5]) were statistically associated with a decision of
unfitness to drive.

Similarly, drivers with right and left monocular visual acuity <5/10
(p=0.008; OR=10.43; 95% CI [1.31-82.91] and p<10-3; OR=17.51; 95%
Cl [2.23-137.5]) were significantly more associated with an unfit decision.
(Table 2)

Medical fitness to drive | p-value Crude-OR
Fit Unfit [CI 95%)]
<50 years | 24(72.7%) | 62(52.1%) 2.45
0.034
Age range =50 years | 9(27.3%) | 57 (47.9%) [1.05-5.71]
4919+
Mean age 45.17£8.28 47131 0.006 -
Mean occupational seniority
14.57+7.72 1878 +9 0.015 -
Medical past- yes 6(17.6%) | 35(28.9%)
history of 018 _
diabetes No 28 (82.4%) | 86 (71.1%) '
Medical past-
history of heart yes 1(2.9%) 23 (19.0%) 7,7
A 0.022
disorders
No 33(97.1%) | 98 (81.0%) [1.0—59.5]
Visual acuity: <5/10 1(3.6%) 17 (27.9%) 10.43
0.008
Right eye >5/10 27 (96.4%) | 44 (72.1%) [1.31-82.91]
Visual acuity: <5/10 1(3.6%) 24 (39.3%) 17.51
p<10?
Left eye >5/10 27 (96.4%) | 37 (60.7%) [2.23-137.5]

Table 2. Unfitness for the driver position and associated factors

The multiple binary logistic regression model showed that unfitness was
significantly associated with history of heart disease (p=0.038; ORa=9.49;
95% CIl [1.13-79.54] and decreased binocular visual acuity <13/20
(p=0.006; ORa=18.94; 95% CI [2.36-151.64]). (Table 3)

Initial model Final model
p-value OR CI95% p-value | OR ICI 95%
Age 0.034 245 [1.05-5.71]
Medical past-
history of heart 0.022 7.7 [1-59.5] 0.038 9.49 [1.13-79.54]
disorders
Ophthalmologic
Medical past- - -
history 0.15 2 [0.76- 5.24]
Medical past-
history of 0.054 3.25 [0.92- -
b 11.44]

hypertension
Medical past-
history of 0.18 1.89 [0.72-4.98] | - -
diabetes
Occupational < [-7.6--
seniority 0.015 171 0.81] - -
Type ofdriving |, o 196 | [0.87-44] .
license
Decrease of [2.55-
binocular visual | p<10~ 20.05 o n 0.006 18.94 | [2.36-151.64]

. 157.27]
acuity

Table 3. Multiple binary logistic regression between unfitness and

associated factors.

4. Discussion

Drivers' jobs represent a safety hazard. Fitness assessments in this context
are crucial for the evaluation of the drivers’ functional capacities, as well
as understanding the different functions involved during the driving
activity.

Eyesight is a fundamental aspect of automobile driving, providing visual
information acquisition mechanisms, which also requires attention,
particularly visual attention. Passive attention includes automatic
processes, during which information is not sought, but imposed. Active
attention, on the other hand, is used in actions in which information is
sought according to the requirements of the task. In a driving situation,
active attention allows us to anticipate certain actions, as it participates in
the selection of information to be processed by resisting distraction and
mobilizing available resources.

Therefore, the visual fitness for driving is mainly a function of the degree
of visual acuity and the state of the binocular visual field [14]. Visual
function is essential in driving because most of the information is relayed
through the eyes [15, 16].

The results of our study showed that a decrease in monocular visual acuity
in the right and left eye < 5/10 (p=0.008 and p<10-3) was significantly
more associated with a decision of unfitness, and after the multiple binary
logistic regression analysis, a decrease in binocular visual acuity < 13/20
was significantly correlated to a notice of unfitness.

Regardless of the type of vehicle, the most reported pathologies are
musculoskeletal disorders, defined as a group of specific affections
involving the soft tissues of the limbs and the back, which mainly result in
pain and functional discomfort [17]. Musculoskeletal disorders are
multifactorial pathologies with individual (age, gender, diabetes, obesity)
and occupational components. Two types of occupational factors play a
role in the occurrence of musculoskeletal disorders: biomechanical factors
and psychosocial and organizational constraints [18].
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In professional driving, the main risk factors identified were physical
constraints (sitting position, carrying loads, exposure to vibrations),
organizational constraints (driving durations, traffic, rest periods), and
even psychosocial constraints (psychological demands, low hierarchical
support, low decision latitude, perceived stress) [19,20].

A Belgian study has shown that exposure to long periods of monotonous
driving with a low level of muscle activity was responsible for muscle
fatigue [21]. This fatigue is objectified by the decrease in the amplitude of
the EMG tracing in the neck, shoulder, and spine muscles during a driving
activity, which would be due to the exposure to whole-body vibrations.
This notion of whole-body vibration appears to be the main etiological
factor. In the study of whole-body vibration, Chen et al. identified
predictive factors of the magnitude of vibration, providing a possible
alternative to direct measurements and facilitating studies in this area [22].
The following factors were identified as predictive of increased whole-
body vibration: increased vehicle speed (p < 0.0001); small engine size (p
< 0.04); driver weight (per 10 kg) (p < 0.02); driver age (per 10 years) (p
< 0.02); use of a seat cushion (p < 0.03). Periods of traffic jams were
responsible for a decrease in vibrations (p < 0.02).

In the more specific field of lumbar pathology, the lumbar
spondylolisthesis of Taiwanese urban taxi drivers could be explained by
the existence of shear forces that are continuously exerted on the spine
(aggravated by vibrations that decrease the resistance capacity of the disc)
and by lumbar trauma secondary to road accidents [23].

For rheumatological pathology, other non-physical factors not directly
related to driving but to the characteristics of the professional activity,
such as stress at work, job satisfaction, low social support, the feeling of
overwork, the lack of means to perform a good quality job, uncertain job
prospects, etc., may be elements involved in the genesis of these
pathologies in professional drivers [24, 25].

In our study, rheumatological diseases were present in 92 drivers (59.4%),
especially lower back pain (36.8%), but no significant association
between rheumatological diseases and the unfitness of professional drivers
was found.

Cardiovascular pathologies can be a reason for temporary or permanent
unfitness to drive. In these situations, the compatibility with the
maintenance of the driving license can only be validated if the pathologies
are ruled out and driving conditions are compatible with road safety
requirements [26]. To issue or maintain a driving license, the approved
physician bases his assessment on anamnestic and clinical data and on the
opinions of the specialists who follow the pathology. A limited-duration
fitness assessment can be provided in situations requiring regular medical
follow-up.

In our study, and after a multiple binary logistic regression, cardiac
conditions were significantly correlated with a diagnosis of unfitness.

The activity of professional driver differs depending on the sector
(industrial, tourism, and public transport), the nature of the subjects or
products transported and the organization of work. To guarantee one's
health as well as that of others, the professional driving sector requires
prevention. It’s based on a legal prevention, a collective technical
prevention, and an individual technical prevention with the use, when
indicated, of personal protective equipment (PPE) [27]. Medical
prevention is ensured by medical examinations in the workplace, and in
particular the pre-employment and periodic examinations, which may be
more frequent (every six months) if specific medical monitoring is legally
required.

5. Conclusions

An age over 50-years-old, a high job seniority, cardiac diseases and
reduction of ocular visual acuity were associated with decisions of
unfitness. Our findings can help identify medical conditions that need a
closer screening during medical prevention examinations, especially
among older professional drivers.
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