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Abstract: Drivers’ health and fitness are essential issues in order to predict traffic crashes, taking into account that these
characteristics are essential to perform this task correctly and safety. The purpose of this research was to analyze the frequency in
which drivers who feel physically or emotionally unable to drive decide to perform this task, or not, under states of indisposition,
as well as the perception of the effect that this indisposition had on driving. This cross-sectional study used a total sample of
n=1200 (666 [56%] men and 534 [44%] women) Spanish drivers, who answered a questionnaire designed to collect data about
their psychosocial characteristics, driving habits and perceptions about their driving performance and safety behaviors related
with physical and mental health. The main selection criteria were to be in possession of any type of driving license for vehicles
other than motorcycles and to drive frequently. The results showed that 62.5% of the participants that were not in perfect con-
ditions to drive at times decided not to drive and 37.5% decided to use the vehicle. Furthermore, 16.5% of the starting sample
experienced inappropriate psychophysical conditions while driving. In the group of drivers who decided to use the vehicle, 46.9%
admitted that their driving was affected. It was determined that there is a substantial lack of correspondence between driver's
perceptions and behaviors with respect to the impact of health conditions on crash risk, and a growing need to raise people’s
awareness regarding this fact. A large number of drivers continue driving even when they are not in condition to do so, which is
clearly a risky behavior. It seems necessary to implement preventive actions and measures oriented to raise appropriate public
awareness about the risks derived from driving under an altered physical or emotional state.
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1. Introduction

Traffic crashes are defined several times as a major public
health concern, considering that this phenomenon causes a
high number of deaths and injuries every year, and around all
the world. Specifically, driving is a complex and risky activ-
ity that requires a good physical and mental health state.
However, the driver’s experience, adequate health conditions,
among other factors, mitigates the perceived complexity and
implicit risk involved in this task. One of the main explana-
tions for the risk of motor vehicle collisions relies on the

skills and conditions to drive a vehicle (or their occasional
deterioration due to, for example, the use of psychoactive
substances, which are known to be a major risk factor for
crashes) [1, 2]. In practical terms, any factor that alters the
psychophysical abilities, whether physical or psychological,
and particularly the acute or chronic processes [3, 4], poten-
tially increases the risk of a traffic crash.

There are certain illnesses that need exhaustive control, in-
cluding those that can cause loss of consciousness, such as
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diabetes mellitus, seizure disorders, cardiovascular diseases,
and drowsiness and sleep disorders [5, 6, 7]. However, in
everyday life, there are ailments that do not arise from acute
or chronic processes and that could be called transient, such
as flu or fever. In spite of the fact that the driver might not be
aware of them, these processes may affect the ability to drive.

In any case, every illness, regardless of its etiology, sever-
ity, evolution and length, affects our abilities (cognitive,
perceptive, motor, emotional, decisional, etc.) to some extent,
consequently affecting our behavior and furthermore, driv-
ing.

In short, irrational thoughts, cognitive errors, the negative
emotional conditions, the tendency to react with rage and
anger [8], the lack of psychosocial support, addictions, a
stressful lifestyle, among others, contribute to the loss of
health and to the development of illnesses both acute and
chronic [9, 4].

A study carried out in South Wales (Australia) between
1996 and 2000 revealed the existence of a significant associ-
ation between sudden indisposition and traffic crash fatality
or injury among senior drivers [10].

In Japan, a research was carried out with a sample of pro-
fessional drivers, and 36% of them died because of a sudden
illness while driving. The rate of indispositions caused by
cardiac and stroke alterations was higher than 70%; estimat-
ing that more than 80% were unable to avoid the collision
[11]. Similarly, in European countries, the cardiac and stroke
complications, because of their high morbidity rate, are fre-
quently linked with a drivers’ sudden death [12].

A study carried out in Spain [13] showed that the patho-
logical processes mostly mentioned by the interviewed driv-
ers were related to the respiratory system, the circulatory
system, the digestive system, the locomotive system, and the
connective tissues. Moreover, 52% of the pathologies had a
negative influence on driving, while 7.9% of drivers suffered
from a disease that could worsen their ability to drive safely.
From the 7.9% of these drivers, 90.4% considered that their
illness did not affect their ability to drive, 6.5% stated that it
had decreased because of the illness and the remaining 3.1%
declared having given up driving for that reason.

More than 50% of the patients that visit health profession-
als suffer from anxiety disorders, with part of their treatment
being psychoactive medicine consumption [14]. The control
and advice from the doctor, the knowledge of the disease and
of the effects of the medicines being used, the patient’s
knowledge of how to act when facing specific side effects, as
well as family support and advice, may decrease the patient’s
risk of being involved in a traffic crash.

Analyzing the reported prevalence of health conditions
that affect drivers that also deals with the large-scale project
on “road safety and health” aforementioned, the authors
established the rate of drivers that has experienced common
ill-health conditions that undermine fitness to drive while
doing this task, the frequency and the type of indisposition
(physical and/or psychological) experienced by the partici-
pants. The results were as follows:

Regarding the question Have you ever thought “Today, I

should not be driving”? a significant percentage of drivers
admitted to not having been in optimal conditions to carry
out that task at times. Specifically, 42% answered sometimes,
and only 1.8% frequently (525 participants). As it can be seen,
the percentage of people stating they have never been in bad
conditions to drive a vehicle exceeds 50% (675 participants)

The reasons (physical versus psychological discomfort, or
both) that lead drivers to think that they were not in good
condition to drive were mainly linked with the physical
health sphere (77%), while the emotional or psychological
field were less associated to this type of thoughts. There were
2 participants who did not state what type of discomfort they
felt, when they thought they should not be driving. So, 406
participants stated that the type of discomfort they suffered
was physical, 75 participants stated it was emotion-
al/psychological, and 42 participants suffered from both
types of discomfort [15].

1.1. Study Framework

Connections between traffic and illnesses are strong and
complex, and they are beyond the existing relation of the
ability to drive and the probability of being involved in a
traffic crash. Health, beyond the absence of any illness, en-
tails the full self-perceived biopsychosocial state of
well-being [16].

From this approach, road health has to be treated from a
comprehensive perspective, i.e. taking into account the bio-
logical, psychological, and social aspects [15, 17]. Moreover,
it is important to understand the health-related causes of
drivers that may impair driving in order to prevent motor
vehicle collisions and, also important, for drivers to be aware
of this risk. For the exposed reasons, this study was framed
within a large-scale project on “road safety and health” to
raise people’s awareness regarding this matter [15, 17, 18].

This global research into health and driving used a ques-
tionnaire composed by set of items in different sections. First
of all, the questionnaire was used to collect so-
cio-demographic and psychosocial data on drivers.

There were also subsections to collect information related
to four areas: “reported and subjective incidence of health in
driving”; “drivers’ psychological state (condition)” (including
symptom scales for depression, fatigue, anxiety, and daily
and work stress); “medication and driving” and “the system
of selection of drivers” (view and proposal).

The study described in this article is based on some items
of the section “reported and subjective incidence of health in
driving”.

1.2. Purpose

The purpose of this research was to analyze the frequency
in which drivers who feel physically or emotionally unable to
drive decide to perform this task or not under states of indis-
position, as well as the perception of the effect that this in-
disposition had on driving. The specific objectives or pur-
poses of this survey were, concretely: First, to describe the
frequency in which drivers who feel physically or emotion-
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ally unable to drive decide to perform this task or not under
states of indisposition. Second, to determine the perception of
the effect that this indisposition had on driving. Third, to
provide a further understanding of the socio-demographic
and psychosocial characteristics of drivers related to ana-
lyzed questions. In general terms, and referring to the signif-
icance of this research, these aspects should be used to design
better interventions and to increase road safety taking into
account the specific characteristics of the studied population.

2. Methods
2.1. Sample

Participants were part of a wide-ranging research on dif-
ferent aspects of health that affect driving. The sample used
consisted of 1200 Spanish drivers ranging from 18 to 64 years
of age, 666 men (56%) and 534 women (44%). The starting
sample size was proportional by quota to the Spanish popula-
tion segments of age and gender. The number of participants
represents an error margin for the general data of £2.9 with a
95% confidence interval in the most unfavorable case of
pP=9=50%.

Drivers completed a telephone-based survey. Interviews
were completed for 1200 drivers and the response rate was
92.8%; as it was a survey dealing with social matters, the vast
majority of people were willing to collaborate. There were 93
(7.2%) people who did not wish to participate in the interview.

2.2. Procedure and Design

This national survey was conducted by telephone. Each
household was screened to determine the number of adult
drivers (age 18 or older) in their home. The only selection
criteria were being in possession of any type of driving license
for vehicles other than motorcycles and driving frequently.
One eligible driver was systematically selected in each eligi-
ble household by the interviewers, using the comput-
er-assisted telephone interviewing (CATI) system. For this
type of study, a consent statement is not required. The im-
portance of answering honestly to all the arisen questions was
emphasized, as well as the non-existence of wrong or right
answers.

First of all, the questionnaire was used to collect data by
asking questions to establish a profile of the interviewee as a
driver, with the aim of detecting the distinguishing character-
istics that define their inclusion in a certain group(s). These
variables focused, principally, on socio-demographic and
psychosocial characteristics grouped as: Demographic varia-
bles, Driving Habits and Experience/Risk.

Demographic variables: Gender (man / woman); age
(Grouped in six intervals; 18-25 26-35, 36-45, 46-55, 56-65,
and over 65); Population size where live (Strata considered are
as follows: in less than 10,000; from 10,001 to 20,000; 20,001
to 100,000; 100,001 to 500,000; and more than 500,000);
Work Activity (Grouped in active, not active, housework);
Profession (Grouped in Self-employed, management, other
employees employed); Working time (Day, night, and shifts).

Driving Habits: Day/Night Driving (By day, by night, ei-
ther); Continuous Driving by journey (Grouped in Less than 1
hour; for 1 to 2 hours; 2 or more hours); Type of road most
frequently used for driving (Grouped in Urban zones; con-
ventional roads; highway): Type of vehicle used (Grouped in
utilitarian vehicles -conventional cars, sports cars and family-
and commercial or transportation vehicles -vans, trucks, buses,
etc.-.

Risk Exposure: To determine the level of risk exposure of
the driver interviewed, it was taken into account both the
average miles driven per year as well as the frequency driven.
The combination of both variables have led to a classification
of drivers in five groups: Exposure to very low risk: includes
mainly sporadic drivers (low frequency and / or few
Kms/year). Exposure to low risk: includes drivers who made
sporadic but long trips (e.g. vacation), or even those who drive
frequently but made very few Kms/year. Average risk expo-
sure: includes regular drivers who do not average many
Kms/year, as their movements are not excessively long (e.g.
urban trips or weekend outings). Exposure to high risk: in-
cludes the usual drivers averaging significant Kms/year be-
cause their movements are relatively long (i.e. their commute
to and from work). Exposure to very high risk, including those
who drive frequently and that in turn make many Kms/year
(e.g. professional drivers, commercial, delivery, etc.).

Complimentarily, participants were asked about their main
reason for driving. This variable was grouped in-itinere (on
the way to or from work), during work, leisure and/or personal,
regardless labor or leisure.

Experience/Risk: Years of driving experience. Experience
has been defined as the time that the respondent has been
driving on a regular basis. This variable is complementary to
the risk exposure, since both variables are an indicator of
learning situations (both positive and negative) that the re-
spondent has been able to experience in their driving history.
(Grouped in Less than 1 year, 1-2 years, 3-10 years, 11-20
21-30, over 30 years).

Risky behavior. The risk assumption is calculated by 5
items. The objective of this factor is to rate drivers for certain
risk behaviors (Exceeding speed limits and not keep a safe
distance, making a rushed or improper pass, driving after
drinking alcohol, using a mobile while driving without using a
hands free device). For each behavior considered, have ap-
plied the classification criteria of risk- no risk used in the study
SARTRE 3 [19], depending on how often they engaged in
these behaviors. Taking these criteria into account, drivers
have been classified into three groups: "No Risk" Group:
drivers that have not been classified in any of the risk behav-
iors considered; “Medium Risk” Group: drivers who have
been classified in one or two risk behaviors considered; "High
Risk" Group: drivers of risk are classified in more than one of
the considered behaviors. Traffic Violations. Number of pen-
alties received in the last three years, excluding parking of-
fenses (None; one; more than one penalty). Crash history.
Number of accidents occurring throughout a driver’s life,
focusing primarily on accidents suffered as a driver. (None;
one; more than one accident).
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2.3. Data Processing

Once the data was obtained, the relevant statistical analyses
were performed using ©IBM SPSS (Statistical Package for
Social Sciences), version 22.0.

2.4. Ethics

For this type of study, ethical approval and formal consent
are not required. The research type described in the manu-
script did not required the official intervention of the Ethics
Committee in Experimental Research, (consultative and
advisory body of the University of Valencia), as no personal
data are used and the participation was anonymous. However,
the Research Ethics Committee for Social Science In Health
of the University Research Institute on Traffic and Road
Safety at the University of Valencia was consulted, certifying
that the research subject to analysis responds to the general
ethical principles, currently relevant to research in Social
Science, and issued a favorable opinion to carry out such
research in Spain.

3. Results

The results showed that 62.5% out of the participants who
admitted not being in perfect conditions to drive at times (44%
of the starting sample) decided not to drive, while the re-
maining 37.5% decided to use the vehicle under these cir-
cumstances. From this 37.5% that decided to keep driving,
46.9% admitted that this task had been affected in some way.

Regarding drivers’ decision to drive or not to drive, even
though there were no significant differences for gender and
age, men and senior drivers of more than 65 years were the
ones who most frequently admitted that they did not drive
when feeling indisposed, while the percentage of women that
decided to continue with the task was higher (51%)
(Chi-square tests were carried out, X*=6.793 and Sig. 0.237).

There were more men in the group of drivers who admitted
that their driving had been affected in some way. From the
other 53.1%, more women than men considered that driving
was not altered (see Table 1).

The statistics only showed a significant association of the
decision to drive or not under sub-optimal conditions with the
occupation of the driver (X2(2,523):6.2O7, p<0,05). Drivers
doing housework were the ones who most frequently stop
driving under such circumstances (74,3%), while workers in
active employment continue driving more often (Figure 1)

There were not significant differences for the rest of the
variables studied being p>0,05 in all cases (working status and
work schedule, risk exposure, type of vehicle, driving expe-
rience, motive and duration of the journey, most frequently
used type of road, accidents and sanctions record, and risk
assumed). On the other hand, the drivers that mentioned a
physical discomfort as the cause of being unable to drive were
the ones who most frequently used the vehicle under these
conditions (80.4%) (Chi-square test, X’=1.767, Sig. 0.413),
compared to those that stated that an emotional or psycho-
logical discomfort was the reason to avoid driving (Table 2).

Table 1. Frequency and percentage of each gender group that decide to
continue driving or not when feeling indisposed, and perception of their
performance.

Did you continue driving?

Yes No

Gender Frequency (n=196) % Frequency (n=327) %
Women 100 51,0 139 42,5
Men 96 49,0 188 57,5
Did it affect your driving?
Yes No
Gender Frequency n=92) % Frequency (n=104) %
‘Women 37 40,2 63 60,6
Men 55 59,8 41 39,4
B8O 74,3
70
&0
% 50
40,8
§ 40
S

Stop driving
Housekeeping

Keep driving

= '‘Workers in active B Not active

Figure 1. Percentage of drivers who decided to stop or continue driving in
sub-optimal conditions, according to their occupation.

Table 2. Frequency and percentage of type of discomfort and its relation to
the decision to continue driving or not and perception of their performance
when feeling indisposed.

Did you continue driving?

Yes No
Type of discomfort F;‘Ielglllzg)c Y % F:::q=;§171)c ¥ %
Physical discomfort 143 73,0 263 80,4
Psychological discomfort 36 18,4 39 11,9
Both 17 8,7 25 7,6

Did it affect your driving?

Yes No
Type of discomfort Fr(enq=ugezl;cy % F:'::q;llgz)c ¥ %
Physical discomfort 68 73,9 75 72,1
Psychological discomfort 17 18,5 19 18,3
Both 7 7,6 10 9,6

4. Discussion

Scientific literature demonstrates the negative influence on
driving while suffering from a chronic disease. It has been
demonstrated that the following specific conditions damage
drivers both psychologically and physiologically: specific
diagnoses [20] such as neurological disorders [3, 21]; demen-
tias [22]; having suffered a stroke [23]; diabetes [24]; hypo-
glycemia [25]; eye problems [26]; macular degeneration [27];
glaucoma [28]; sleep apnea [29]; illnesses related to motion
such as rheumatoid arthritis [3, 21]; and osteoarthritis [30];
and acute attacks experienced while driving [31]. Most of
these disorders are controlled/studied in the systems of eval-
uation of drivers used in Spain and in other many countries.
Thus, there is some degree of control on drivers with a specific
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diagnosis and the information they receive, or should.

However, other specific and momentary illnesses or
symptoms (e.g., cold, flu, headaches, infections, fever, stom-
ach alterations, headaches with dizziness, focusing difficulties,
and difficulties in managing stress) [32], health problems
(illness and skeletal muscle pains, deafness, etc.) [33], and
medication to treat the different types of illnesses [34] also
affect the driver’s response negatively, compromise seriously
the driving performance, and increase the risk to crash [15,20].
All these conditions may influence (e.g.) concentration, per-
ception, mood, information processing, and the ability to turn
one’s head or to perform the necessary maneuvers. The results
clearly showed that it was common symptoms or illnesses
(drowsiness, tiredness, headaches, muscle pain) what made
participants feel unfit to drive. Nevertheless, all these condi-
tions and symptoms of ill health are difficult to detect and
depend on the common sense of the driver and beyond the
control of the Administration, however, in many cases are
supervised by primary care health services.

The data presented above becomes even more important
when it deals with the causes of this indisposition and the
subsequent behavior of the indisposed driver. Consistent with
other studies conducted in different countries [35], a large
number of drivers keep driving even when they are not in a
condition to do so, which is clearly a risk behavior. In fact,
emphasis should be placed on the implication and scope that
the fact that the derivatives of carrying out this task under an
indisposed condition must be added to the implicit risk of
driving. The drivers that, in spite of being aware that they are
not in appropriate conditions to drive but decide to keep
driving, are mostly women. On the contrary, the ones that
decide not to drive when they think they are not in condition to
do so are mainly men and senior drivers over 65 years old. We
may hypothesize that the imperative need to fulfill work
and/or personal duties can lead us to drive even when we think
that we do not meet the necessary conditions.

Moreover, from the observed response of the drivers, it
seems that we should support prevention actions and measures
oriented to properly raise awareness of the risks derived from
driving under an altered physical [4, 11, 24] or emotional
condition [3, 18, 19].

Finally, we notice that drivers that mention a physical dis-
comfort as a cause of their “inability” to drive, compared with
the ones that mention an emotional or psychological discom-
fort, further indicated that they decided not to use the vehicle
under these circumstances. Therefore, it has been concluded
that drivers are more likely to keep driving under a psycho-
logical or emotional discomfort than if they are physically
affected.

The cognitive, emotional, and even social deterioration
linked to psychophysical changes affecting drivers may result
in a decrease of safety while driving [1, 14]. That is the reason
why we suggest that this problem must be especially consid-
ered and, consequently, treated as a priority by the Admin-
istration and all the agents involved at the intervention level.

5. Conclusion

As a central conclusion, it is necessary to develop aware-
ness strategies, such as the ones oriented to convince drivers
of the influence of the health conditions on the level of road
safety.

We also suggest improving the detection system of the
drivers whose capabilities have been altered. This can be
achieved by associating the health system with the traffic
service. It is possible to draw these conclusions because it is
important for all drivers to be aware that some health condi-
tions may impair their driving and it also important that the
driver selection system works efficiently in order to offer a
better performance of drivers on the road.

It would be interesting for future health research to study
why some men refused to answer when they were asked about
their health conditions and to carry out this kind of studies in
other countries in order to compare them and find better and
more specific solutions.

Limitations of the Study

Regarding the limitations of this study, the fact that only 44%
of the participants considered they were not in good condi-
tions to drive was very interesting. However, it was considered
that it was caused by drivers’ perception on the level of dis-
comfort they had to consider they were not able to drive, and it
was not caused by a limitation of the question itself and,
consequently, the study itself.

In this sense, this data makes sense if is compared to other
activities, such as working, considering that drivers think
these other activities are more affected than driving. This data
has clear implications from a practical point of view since it is
necessary to increase the risk perception related to the condi-
tions affecting driving by raising people’s awareness.

Moreover, the fact that the interview was carried out using
telephone calls supposed that some people hang up before they
started the questionnaire or when they did not want to answer
some of the questions. For instance, it was interesting the fact
that some men refused to answer when they were asked about
their health conditions. However, the number of the total sam-
ple (1200) was the target number of participants to be included
in this research since it is representative, so telephone calls were
made until this target number was reached.
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