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Abstract: One of the objectives of the driver selection system in Spain is to determine if drivers have any psychophysical 
disorders that may impair their driving, in order to show the psychophysical aptitudes of people when obtaining or renewing a 
driving license. The general objective of this research was to understand drivers’ opinions on the reliability and exhaustiveness 
of the actual selection of driver systems, as well as whether drivers agreed with the proposal of suspending the driving license 
after a medical check-up, if necessary. For this national study, it was 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 psychosocial characteristics and 
their perceptions about the driver selection system and their driving habits and conditions. More than half of the drivers 
considered that the process to assess their psychophysical aptitudes at the Centers for Selection of Drivers was unreliable or 
very unreliable. On the contrary, a high percentage of drivers considered that it was appropriate to temporarily suspend their 
driving license after a check-up, when it was necessary. It was concluded, in other words, that drivers have not enough 
confidence in the current driver selection system. 
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1. Introduction 

Safe and competent driving is controlled and performed by 
our cognitive and social skills and capabilities, our ability to 
use strategies to face problems or conflicts, as well as by our 
attitudes and social values [1]. The correct performance of 
these skills requires having certain level of physical and 
mental health [2-4]. However, driving performance may be 
impaired by several health reasons, such as acute or chronic 
diseases, severe disorders, or sudden indisposition and 
temporary alterations [5, 6]. 

The manner in which drivers are evaluated to grant them 
driving licenses, and their rigor, are critical aspects that can 
substantially affect road safety results for the entire 
community [2]. In other words, poor evaluation of a driver 
who does not have the right psycho-physical conditions to 
operate a vehicle can facilitate the occurrence of a traffic 
accident, potentially causing serious injuries to the driver 

and/or any other road user [4]. 
Keeping in mind the aforementioned, the general objective 

or purpose of this research was to understand the drivers’ 
opinions on the reliability and exhaustiveness of the actual 
driver selection system to get or renew a driving license. 
Likewise, this research is meant to find whether drivers agree 
with the proposal of temporarily suspending the driving 
license after a check-up, if necessary. 

Driver evaluation experiences 

It has been stated in previous studies that the nature and 
evolution of the process of the disease will determine how 
our skills to drive safely are affected [7]. The annex 4 of the 
Spanish General Regulation of Drivers, approved by the 
Royal Decree 818/2009 [8], states the psychophysical 
aptitudes required to obtain or re-new a driving license. It 
also establishes the diseases and deficiencies that may cause 
for refusal, adaptations, or restrictions of some aspects of 
driving according to the Directive 2006/126/CE by both the 
European Parliament and the Council, from December 20th, 
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on the Driving License [9]. The assessment of the 
psychophysical aptitudes in Spain is carried out at the 
Centers for Selection of Drivers and it is regulated by the 
Royal Decree 170/2010 [10]. These psychophysical tests are 
aimed at checking the visual, auditory, musculoskeletal, 
circulatory, renal, respiratory, endocrine and nervous systems, 
and also at ruling out any hematological alterations, mental 
and behavior disorders, disorders related to the use and abuse 
of substances, and other non-specific causes [9, 10]. 

A previous study carried out in Spain [7] using a sample of 
1500 drives showed that, in general terms, drivers considered 
their health condition to be good or very good, even though 
67% of men and 32% of women showed chronic diseases. 
The most frequent health conditions were those related to the 
respiratory system (flu, colds, and bronchitis in 4.3% of the 
cases), the circulatory system (2.1%), the gastrointestinal 
tract (2.1%), and the musculoskeletal system and the 
connective tissue (2.1%) [7]. 

Another study carried out with 8000 Spanish drivers, who 
went to the Centers for Selection of Drivers, found that 77% 
of the drivers interviewed did not admit suffering from any 
chronic disease when renewing their driving license [11]. 
Another study on the same sample showed that 24.7% of the 
drivers interviewed usually used drugs; from these 8000 
drivers, 65.8% of them were considered fit to drive, 27.3% 
were fit with limitations, 5.1% failed, and 0.4% did not pass 
the check-up. On the other hand, 6.8% of the drivers 
interviewed admitted they were using drugs and drinking 
alcohol every day, in other words, these statistics covers 
three of four potential alcohol-related problems [12]. 

Specifically, 60.3% of the drivers interviewed usually 
drank alcohol, whereas 2% were diagnosed with alcohol 
abuse or addiction disorder according to the fourth edition of 
the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV) [13]. In general, 23.2% of drivers with some of 
these disorders were involved in a traffic accident, whereas 
18.7% broke the traffic rules. Despite all of this, 72.2% of 
drivers with alcohol problems were healthy to drive [14]. 

Finally, a small percentage (0.3%) presented problems 
related to the use of illegal drugs (abuse or addiction). Those 
drivers were involved in a higher number of traffic accidents 
(33.3%) and traffic violations (79.2%) in the 12 months prior 
to the study [12, 14]. 

Table 1. Frequency and percentage of drivers when assessing the reliability 

of the process to assess psychophysical aptitudes. 

 
Unreliable or very 

unreliable 

Reliable enough or very 

reliable 

 n Percentage n Percentage 

Very exhaustive 41 7.8 4 0.6 
Exhaustive enough 403 77.1 122 18 
Not exhaustive 79 15.1 551 81.4 

As for those problems caused by chronic diseases, a recent 
study showed that 11.6% of 5234 drivers interviewed 
suffered from cardiovascular problems, whereas 1.4% had 
some neurological or neuromuscular disorder. Among those 
who were diagnosed with any cardiovascular disease, 82.5% 
were fit to drive, 15.9% could drive with limitations, whereas 
1.6% did not pass the psychophysical tests [15]. Regarding 
the patients with neurological or neuromuscular disorders, 
the majority (77.1%) were healthy to drive, 21.6% were fit to 
drive with limitations, whereas only 1.3% were not healthy 
enough to drive [16]. 

A study carried out in the Canary Islands (Spain) in 2007 
with a sample of 208 psychiatric outpatients showed that 84% 
of them did not pass at least one of the tests related to the 
necessary cognitive and psychomotor skills to obtain a driving 
license. In this sample, 79.5% of patients that drove almost 
every day obtained scores that were not enough to obtain or 
renew their driving license. On the other hand, none of the 
patients that participated in the study informed the traffic 
authorities about the fact that they suffered from a disease that 
could impair driving. These patients also did not stop driving 
even though 10% admitted they were not in good conditions to 
drive [17]. 

Table 2. Frequency and percentage of drivers when they were asked whether they were in favor or against temporarily suspending the driving license. 

 Very exhaustive 
Exhaustive 

enough 
Inexhaustive 

Unreliable or 

very unreliable 

Reliable enough 

or very reliable 

 n % n % n % n % n % 

In favor of temporarily suspending the driving license 33 73.3 429 81.7 551 87.5 425 81.3 588 86.9 
Against temporarily suspending the driving license 12 26.7 96 18.3 79 12.5 98 18.7 89 13.1 

 

2. Materials and Methods 

2.1. Sample 

The sample used was composed of 1200 Spanish drivers 
ranging from 18 to 64 years, 666 men (56%) and 534 women 
(44%); being very approximately representative to the 
percentage of gender distribution of the registered population. 

The starting sample size was proportional by quota to the 
Spanish population 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 p=q=50%. 

2.2. Instruments 

In order to get clear information regarding the objectives of 
the study, a structured-questionnaire was applied. This 
questionnaire consisted in a list of questions structured into 
different sections. First of all, the questionnaire was used to 
collect a series of socio-demographic data (e.g. age and gender) 
that allowed the possibility to classify drivers’ profiles according 
to potential categorical and continuous variables useful to make 
statistical comparisons among the participating drivers. 
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Afterwards, participants answered a series of questions 
aimed at getting information about the reliability and 
exhaustiveness of the psychophysical tests in the actual driver 
selection system to get for first time or renew a driving license; 
participants also answered a series of questions aimed to 
establish whether they agree with the proposal of temporarily 
suspending the driving license after a check-up, if necessary, 
being this a current topic under discussion by the Spanish law. 

2.3. Procedure 

This national survey was conducted by telephone. Each 
household was screened to determine the number of adult 
(age 18 or older) drivers in the household. 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 eligible household by the interviewers, using the 
computer-assisted telephone interviewing (CATI) system. 
The survey was carried out individually, guaranteeing at all 
times the anonymity of the participants, and stressing on the 
fact that the data would only be used for statistical and 
research purposes. The importance of answering honestly to 
all the arisen questions was emphasized, as well as the non-
existence of correct or wrong answers. 

2.4. Data Processing 

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

2.5. Ethics 

For this type of study, ethical approval and formal consent 
are not required. The research type described in the 
manuscript did not require 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. 

3. Results 

More than half of drivers (56.4%) stated that the current 
process to assess psychophysical aptitudes is unreliable or very 
unreliable (see Figure 1), and there were statistically significant 
tendencies according to the age group of participants 
(��=23.901, p≤0.001), such as drivers over 56, who perceive the 
lowest degrees of reliability on the current system. 

 

Figure 1. Percentage distribution of drivers according to their opinion on the reliability of the process to assess psychophysical aptitudes to drive. 

On the other hand, 43.6% of the drivers interviewed 
considered that the process to assess psychophysical 
aptitudes in Spain in order to obtain or renew the driving 
license is reliable enough or reliable; however, there were no 
gender differences when participants assessed the reliability 
of this process. 

Regarding the exhaustiveness of the current system, more 
than half of the drivers interviewed stated that the driver 

selection system is inexhaustive (52.5%), 43.8% stated it is 
exhaustive enough, and only 3.8% of drivers considered it as 
exhaustive (Figure 2). There were also statistically significant 
trends for age groups (��=34.207, p≤0.001), so drivers aged 
26 to 35 gave the current system the lowest grades and 
considered it is very inexhaustive; older drivers (aged 56 to 65) 
were the group of participants who most frequently considered 
the process as exhaustive enough or very exhaustive. 
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Figure 2. Percentage distribution of drivers according to their opinion on the exhaustiveness of the process to assess psychophysical aptitudes to drive. 

It was not found any difference for gender when assessing 
the reliability or the exhaustiveness of the current driver 
selection system. 

Regarding the relationship between these two variables, 
the drivers who gave lower results when assessing the 
reliability of the system also considered it to be more 
exhaustive or very exhaustive. Likewise, the opposite 
tendency was also observed; there was an important 
percentage of drivers who considered the process as very 
inexhaustive ( �� =523.305, p≤0.001), even though they 
considered it was reliable enough or very reliable. 

When it came to suspending the driving license, 84.4% of 
drivers interviewed agreed to temporarily suspend it after a 
check-up, if necessary, whereas around 15.6% disagreed. 

Finally, it were found significant tendencies when it came 
to temporarily suspending the driving license according to 
the level of exhaustiveness (�� =11.553, p≤0.01) and the 
reliability (��=7.013, p≤0.01) attributed to the system for 
selection of drivers. This way, those drivers who considered 
the current system as reliable enough or very reliable and/or 
very inexhaustive were in favor of temporarily suspending 
the driving license after a check-up. On the contrary, those 
who considered the system as very exhaustive or exhaustive 
enough were not very much in favor of this preventive 
measure. 

4. Discussion 

From a multidimensional perspective, first of all, the 
concept “health” not only involves not being ill or suffering 
from a chronic, severe, or temporary disease, but being in a 
state of self-perceived biopsychosocial wellness that benefits 
the appropriate functioning of the biological, psychological, 
and social dimensions [18, 19]. Secondly, when people 
consider if they are in good conditions to drive or not, it not 
only depends on if they are suffering from a disease [5], but 

on the risk and threat this disease means for the driver or 
other drivers [20-22]. Finally, it is important to take into 
account the need to regain drivers’ confidence in the current 
system to assess psychophysical skills, therefore it is 
necessary to review and reformulate the system. 

In order to do that, it is necessary to make more exhaustive 
tests [23], specifically including or regulating more physical 
(headaches, flu or allergic episodes, etc.) and mental 
disorders (stress, anxiety disorders, mood disorders, etc.) 
regardless of their severity or if they are chronic or not; as 
well as to insist on the fact that people cannot drive when 
they are using certain drugs that may impair driving [12]. 

4.1. Reliability of the Evaluation System 

More than a half (56.4%) of Spanish drivers participating 
in this study perceives that the current process to assess 
psychophysical aptitudes of drivers during the licensing (or 
renewing driver licenses) is unreliable or very unreliable. It 
has to be taken into account that all these drivers have had a 
direct interaction with the current assessment method, at the 
time of being evaluated for the issuance or renewal of their 
driving license. Therefore, they have experienced first-hand 
an evaluation process that most of them find it unreliable and 
susceptible to admit as licensed driver people not able to 
adequately carry out this task, based on its psycho-physical 
conditions. In this sense, and as mentioned in other studies, a 
reliable system for assessing potential drivers should take 
into account a set of health conditions (e.g. objective –not 
only self-reported- health status, habits and risk factors), not 
all currently contained in the current system for driver’s 
selection [11, 12]. 

4.2 Perceived Exhaustiveness on Driver Assessment 

The observed fact that 52.5% of drivers consider that the 
driver’s assessment in Spain is very inexhaustive, and only 
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3.8% of them states that the current system is highly 
exhaustive shows how ineffective the system is for its direct 
users. In other words, it represents a major conception of 
disarticulation and lack of rigor in the way in which it is 
determined whether a driver is (or is not) fit to perform the 
driving task. 

In this sense, it is necessary to improve the diagnosis and 
detection of diseases that impair driving; this will only be 
achieved with the communication and collaboration between 
the centers for selection of drivers, primary care doctors, and 
health experts in the health care system [15]. In order to do 
that, health experts should get more involved in assessing the 
physical and psychological conditions of the patients, the 
comorbid diseases, as well as the drugs used to treat these 
diseases [14, 24]. These health experts should also take into 
account the vital and professional demands of the patients so 
that they minimize the possible side effects that may impair 
driving due to the use of prescription medicines. Lastly, the 
health experts should do a better job of informing patients 
about how these diseases may impair the cognitive and motor 
skills to drive and also about the possible side effects of these 
drugs thus emphasizing the serious consequences of self-
medication [25]. Likewise, it is also necessary to tell patients 
that they should not drive when they are not in good 
conditions to develop this task accurately [26]. 

It is important to take into account the importance and 
responsibility of the primary care doctor’s advice in order for 
the patient to use the vehicle in a responsible manner [23, 25, 
27]. Moreover, it results also necessary to formulate and 
make health recommendations for those patients with stable 
mental disorders [25, 28], and to recommend and advice in 
writing that these drivers temporarily stop driving until they 
become stabilized, this way drivers are fully responsible of 
their actions [19]. This should help authorize the possibility 
to suspend the driving license for those drivers who may be a 
risk to others on the road. Finally, it is also necessary to 
inform the traffic authorities about those cases in which 
driving may be impaired by any disorder stated in this study 
[29]. Likewise, it would be advisable to establish an 
information protocol and an action plan for those periods 
when drivers cannot drive due to their treatment. 

All of this shows the urgent need for the testing centers, 
primary care doctors, health experts, psychologists, and the 
Directorate General of Traffic (DGT) to collaborate and 
complement each other. In fact, traffic authority should make 
communication and information flow more efficient before 
giving or renewing a driving license. It would be advisable, 
as other countries do, that professionals who are able to carry 
out sensorimotor, cognitive, and performance assessments 
(specialists in rehabilitation and occupational therapists) get 
involved in the assessment of drivers [20, 29]. It is also 
important to raise the need of measuring critical variables for 
driving performance such as fatigue [30, 31], stress [32, 33, 
34], general fitness of drivers [35, 36], driving attention [37, 
38] and its perceptions related to how much do the mental 
and physical health may impair driving performance [39, 40]. 
In addition to the aforementioned preventive measures and 

variables to keep in mind, it is also necessary to design and 
apply formal intervention strategies to inform and teach 
drivers about the different diseases that may impair driving 
through a strengthening of road safety education [41] both 
for drivers as for every road user [42, 43], essentially among 
the most vulnerable groups of population [44, 45]. 

4.3. Practical Implications 

This work can contribute to the review and improvement 
of the criteria for driver’s selection, based on the perception 
of the exhaustiveness that the drivers attribute to the current 
system of licensing. In brief, it is important to emphasize the 
lack of consistency and low perceived stringency in the 
testing of drivers perceived by them. 

5. Conclusion 

Taking into account that more than half of the drivers 
interviewed consider the process to obtain or renew a driving 
license as unreliable or very unreliable and inexhaustive, it 
can be said that the drivers interviewed showed lack of 
confidence in the current driver selection system. This lack of 
confidence of drivers in the licensing system may be due to 
the fact that drivers considered that the process is not very 
appropriate and rigurous from a practical point of view. 

Limitations of the study 
The central 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 
sample (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. 

Acknowledgments 

The authors wish to thank the Audi Corporate Social 
Responsibility programme "Attitudes" for sponsoring the 
basic research. Also, thanks to Mayte Duce for revisions of 
the text, and to Renata Autukevičiūtė, Leandro Garrigós and 
Iris Lacuesta for technical advising. 

 

References 

[1] M. Hatakka, E. Keskinen, N. P. Gregersen, et al. “From 
control of the vehicle to personal self-control; broadening to 
perspectives to driver education”. Transportation Research 
Part F: Traffic Psychology and Behavior, 2002; 5: 201-215. 

[2] K. J. Anstey, J. Wood, S. Lord, et al. “Cognitive sensory and 
physical factors enabling driving safety in older adults”. 
Clinical Psychology Review, 2005; 25: 45-65. 

[3] C. C Wang, D. B. Carr. “Older driver safety: a report from the 
older drivers project”. J Am Geriatr Soc, 2004; 52 (1): 143-9. 
doi: 10.1111/j.1532-5415.2004.52025.x. 



123 Francisco Alonso et al.:  Drivers’ Opinion on the Driver Selection System and the Possible New Models in Spain   
 

[4] C. C Wang, C. J. Kosinski, J. G. Schwartzberg, A. V. 
Shanklin. “Physician’s Guide to Assessing & Counseling 
Older Drivers”. Washington, DC: National Highway Traffic 
Safety Administration, 2003. DOT HS 809–647. 

[5] B. Cendales, S. A. Useche, V. Gómez. “Psychosocial Work 
Factors, Blood Pressure and Psychological Strain in Male Bus 
Operators”. Industrial Health, 2014; 52 (4): 279-288. doi: 
10.2486/indhealth.2013-0156. 

[6] B. Cendales, S. A. Useche, V. Gómez, J. P. Bocarejo. “Bus 
Operators’ Responses to Job Strain: An Experimental Test of 
the Job Demand–Control Model”. Journal of Occupational 
Health Psychology. Advance online publication. 
http://dx.doi.org/10.1037/ocp0000040. 

[7] R. Prada, M. C. del Río, F. J. Álvarez González. “Presencia de 
procesos patológicos en los conductores españoles: su 
relevancia en el campo de la seguridad vial”. Rev Esp Salud 
Pública, 1995; 69: 499-508. 

[8] BOE (Spanish Official State Gazette) nº 13, June 8th, Royal 
Decree 818/2009 from May 8th. Annex 4, Sec. I, 2009; 48125-
48142. 

[9] Official Journal of the European Union L403/18, Directive 
2006/126/CE of the European Parliament and of the Council, 
from December 20th, 2006. 

[10] BOE (Spanish Official State Gazette) nº 54, March 3rd, Royal 
Decree 170/2010 from February 19th. A-2010-3471, 2010; 
20695-20715. 

[11] DGT (General Traffic Division of Spain) and Universidad de 
Valladolid / Departamento de Farmacología (University of 
Valladolid / Pharmacology Deparment), Guía de prescripción 
farmacológica y seguridad vial, Revista Tráfico, 2003. 

[12] M. C. del Río, F. J. Álvarez González. “Medication and 
fitness to drive”. Pharmaoepidemiology and drug, 2003; 12: 
389-394. 

[13] American Psychiatric Association. Diagnostic and statistical 
manual of mental disorders: DSM-IV [Internet]. 4th ed. 
Washington (DC): American Psychiatric Association; 1994 
[cited 2016, Jul 8]. 866 p. Available from: 
http://www.psychiatryonline.com/DSMPDF/dsm-iv.pdf. 

[14] M. C. del Río, F. J. Álvarez. “Illicit drugs and fitness to drive: 
assessment in Spanish Medical Driving Test Centres”. Drug 
and Alcohol Dependence, 2001; 64: 19-25. 

[15] F. J. Álvarez, I. Fierro, A. Vicondoa, et al. “Fitness to drive 
assessment in drivers with neurological disorders at the medical 
driver test centers”. Circulation Journal, 2007; 71: 1800-1804. 

[16] M. T. Gómez-Talegón, I. Fierro, A. Vicondoa, et al. “Fitness 
to drive assessment in drivers with neurological disorders at 
the medical driver test centers”. Neurology Magazine, 2007; 
45: 526-531. 

[17] C. De las Cuevas, E. J. Sanz. “Fitness to drive of psychiatric 
patients”. Primary care companion to the Journal of Clinical 
Psychiatry, 2008; 10: 384-390. 

[18] C. Ryff. “Beyond Ponce de Leon and life satisfaction: New 
directions in quest of successful aging”. International Journal 
of Behavioral Development, 1989a; 12; 35-55. 

[19] C. Ryff. “Happiness is everything, or is it? Explorations on the 
meaning of psychological well-being”. Journal of Personality 

and Social Psychology, 1989b; 57: 1069-1081. 

[20] G. L. Odenheimer. “Driver safety in older adults”. The 
physician´s role in assessing driving skills of older patients. 
Geriatrics, 2006; 61: 14-21. 

[21] T. M. Meuser, D. B Carr, G. F. Ulfarssonc. “Motor-Vehicle 
Crash History and Licensing Outcomes for Older Drivers 
Reported as Medically Impaired in Missouri”. Accid Anal 
Prev, 2009; 41 (2): 246–252. doi: 10.1016/j.aap.2008.11.003. 

[22] B. M. Dobbs, D. Carr, J. Eberhard, et al. “Determining 
medical fitness to drive: guidelines for physicians”. American 
Association of Automotive Medicine/National Highway 
Transportation Safety Association Consensus Meeting 
Guidelines, 2000. 

[23] F. Alonso, C. Esteban, C. Calatayud, B. Alamar, A. Egido. 
“Salud Vial”. Teoría y prácticas de los trastornos físicos y 
psíquicos en la conducción. Cuadernos de Reflexión Attitudes, 
2008. 

[24] F. J. Álvarez, I. Fierro, M. T. Gómez-Talegón, A. Vicondoa, 
et al. “Patients Treated with Obstructive Sleep Apnea 
Syndrome and Fitness to Drive Assessment in Clinical 
Practice in Spain at the Medical Traffic Centers”. Traffic 
Injury, 2008; 9: 168-172. 

[25] C. De las Cuevas. “Mental illness, drug treatment and fitness 
to drive”. In Hennessy D. (Ed.): Traffic Psychology and 
International Perspective. Psychology Research Progress, 
2011; 21-36. 

[26] G. O. Hitosugi. Tokudome, “Sudden illness while driving a 
vehicle –a retrospective analysis of commercial drivers in 
Japan”. Scand J. Work Environ Health, 2012; 38: 84-87. 

[27] F. Alonso, C. Esteban, S. A. Useche, A. Serge. “Perception of 
the Impact of Certain Health Conditions on Driving 
Performance”. Public Health International, 2017; 2 (1), 1-7. 
doi: 10.11648/j.phi.20170201.11. 

[28] S. A. Useche, A. Serge, F. Alonso. “Risky Behaviors and 
Stress Indicators between Novice and Experienced Drivers”. 
American Journal of Applied Psychology, 2015; 3 (1): 11-14. 

[29] NZ Transport Agency, Medical aspects of fitness to drive. A 
guide for medical practitioners. New Zealand Government, 2009. 

[30] S. A Useche, B. Cendales, V. Gómez. “Measuring Fatigue and 
its Associations with Job Stress, Health and Traffic Accidents 
in Professional Drivers: The Case of BRT Operators”. EC 
Neurology; 2017, 4 (4), 103-118. 

[31] F. Alonso, C. Esteban, S. A. Useche, E. López de Cózar. 
“Prevalence of Physical and Mental Fatigue Symptoms on 
Spanish Drivers and Its Incidence on Driving Safety”. 
Advances in Psychology and Neuroscience, 2016; 1 (2), 10-18. 
doi: 10.11648/j.apn.20160102.12. 

[32] S. A. Useche, F. Alonso, B. Cendales, R. Autukevičiūtė, A. 
Serge. “Burnout, Job strain and road accidents in the field of 
public transportation: The case of city bus drivers”. Journal of 
Environmental and Occupational Science; 2017 [Publication 
in Advance]. 

[33] G. Matthews, L. Dorn, T. W. Hoyes, D. R Davies, A. I 
Glendon, R. G. Taylor. “Driver stress and performance on a 
driving simulator”. Human Factors, 1998; 40 (1): 136-149. doi: 
10.1518/001872098779480569. 



 International Journal of Health Economics and Policy 2017; 2(3): 118-124 124 
 

[34] S. Useche, B. Cendales, F. Alonso, A. Serge, “Comparing Job 
Stress, Burnout, Health and Traffic Crashes of Urban Bus and 
BRT Drivers”. American Journal of Applied Psychology, 
2017; 5 (1): 25-32. doi: 10.12691/ajap-5-1-5. 

[35] F. Alonso, C. Esteban, S. A. Useche, M. Faus. “Prevalence 
and Perception of Depressive Symptomatology Among 
Spanish Drivers and Its Relation to Driving Safety”. 
International Journal of Psychological and Brain Sciences, 
2016; 1 (3), 54-61. doi: 10.11648/j.ijpbs.20160103.13. 

[36] F. Alonso, C. Esteban, J. Sanmartín, S. Useche. “Reported 
prevalence of health conditions that affect drivers. Cogent 
Medicine, 2017; 5. doi: 10.1080/2331205X.2017.1303920. 

[37] M. Narad, A. A. Garner, A. A. Brassell, et al., “The Impact of 
Distraction on the Driving Performance of Adolescents with 
and without Attention Deficit Hyperactivity Disorder”. JAMA 
pediatrics, 2013; 167 (10): 933-938. doi: 
10.1001/jamapediatrics.2013.322. 

[38] S. A. Useche, F. Alonso, “The Importance of Fatigue-
Monitoring as a Tool for the Intelligent Transport Systems 
(ITS)”. EC Neurology, 5 (3), pp. 71-73. 

[39] F. Alonso, C. Esteban, J. Sanmartín, S. A. Useche. 
“Consistency Between the Subjective Perception of Feeling 
Indisposed, the Decision to Drive and Driving Performance”. 
Science Journal of Public Health, 2016; 4 (6): 482-488. doi: 
10.11648/j.sjph.20160406.21. 

[40] J. D. Davis, G. D. Papandonatos, L. A. Miller, et al., “Road 
Test and Naturalistic Driving Performance in Healthy and 
Cognitively Impaired Older Adults: Does Environment 
Matter?”. Journal of the American Geriatrics Society, 2012, 
60 (11): 2056-2062. doi: 10.1111/j.1532-5415.2012.04206.x. 

[41] H. Iversen, T. Rundmo, “Attitudes towards traffic safety, 
driving behaviour and accident involvement among the 
Norwegian public”. Ergonomics, 2004, 47 (5), pp. 555-572. 

[42] F. Alonso, C. Esteban, S. A. Useche, V. Manso, “Analysis of 
the State and Development of Road Safety Education in 
Spanish Higher Education Institutions”. Higher Education 
Research, 2016; 1 (1): 10-18. doi: 10.11648/j.her.20160101.12. 

[43] J. P. Assailly, “Road safety education: What works?” Patient 
Education and Counseling, 2015. [Epub ahead of print]. 

[44] O. E. Johnson, A. Adebayo, “Effect of Safety Education on 
Knowledge of and Compliance with Road Safety Signs among 
Commercial Motorcyclists in Uyo, Southern Nigeria”. Ghana 
Medical Journal, 2011; 45 (3): 89-96. 

[45] O. Duperrex, F. Bunn, I. Roberts, “Safety education of 
pedestrians for injury prevention: a systematic review of 
randomised controlled trials”. BMJ : British Medical Journal, 
2002; 324 (7346): 1129. 

 

 


